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The effect of intranasal serotonin on cognitive deficit and altered functional activity of adenylyl cyclase system in neonatal 
diabetes  (I. B. Sukhov, K. V. Derkach, O. V. Chistyakova, V. N. Shipilov, V. M. Bondareva, I. V. Moyseyuk, A. O. Shpakov)   174
What Immanuel Kant might have thought about the Ouroboros Model  (K. Thomsen)   175
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 (Junichi Toyota)   177
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From meaning to content: dynamics of contextualization  (T. Wood)   183
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Word order in Autistic Children Speech  (Ameneh Zare, Shahin Nematzade, Shahla Raghibdust, Iran Kalbasi)   186
Global crisis and its conceptual metaphors  (Olga Zayachkovskaya)   187
The essence of being alive is having the freedom to choose ones ‘Compliance’: a humanoid perspective to understand 
‘tool use’ in humans  (Jacopo Zenzeri, Vishwanathan Mohan, Dalia De Santis, Pietro Morasso)   187
Изменение показателей креативности с помощью семантического прайминга  (Е. А. Абисалова, В. Ф. Спиридонов)   190
О семантиках формальных когнитивных карт. Междисциплинарный подход  (Н.А. Абрамова)   191
Моделирование управленческих процессов в когнитивной экономике  (А. Н. Аверкин, Н. М. Абдикеев, 
Н. А. Ефремова)   193
Редукционизм умер! Да здравствует редукционизм!  (А.Ю. Агафонов)   195
Психофизиологические механизмы взаимодействия субнавыков при формировании и реализации 
динамических стереотипов  (Е. К. Айдаркин)   196
Сходство структур знания у взаимодействующих индивидов: какие составляющие структуры лежат в её 
основе?  (И. О. Александров, Н. Е. Максимова)   198
Эпигенетические механизмы в процессах системогенеза  (E. A. Александрова, А. А. Лазуткин, A. A. Иванова, 
O. В. Буренкова, И. Ю. Зарайская)   199
Импрессивная (сенсорная) алалия – язык без языковой компетенции?  (Н. Ш. Александрова)   200
О связи грамматического порядка слов и фонологической активации  (Е. М. Алексеева)   201
Изучение образного уровня репрезентации психического состояния  (Е. М. Алексеева)   203
Генетический подход к установлению нейробиологии когнитивных резервов  (М. В. Алфимова, Т. В. Лежейко, 
О. М. Лаврушина, К. Э. Аникеева, В. Е. Голимбет)   205
Сознание в логике познания  (В.М. Аллахвердов)   206
Имплицитное доверие как когнитивный процесс  (М. В. Аллахвердов)   208
Когнитивные установки в конфликте  (О. В. Аллахвердова)   209
Макроструктура автобиографической памяти: однородное, типичное, сценарное – наблюдается ли 
преимущество при воспроизведении?  (А. Р. Алюшева)   211
Эффект категориальности при восприятии лиц русских и тувинцев  (К. И. Ананьева, О. А. Куракова, 
Н. О. Товуу, Г. И. Атаманова)   213
Человек – движущаяся система отсчета?  (И. Г. Андреева, Е. С. Малинина)   214
Движения глаз при чтении предложений с синтаксической неоднозначностью в русском языке 
 (В. Н. Анисимов, О. В. Федорова, А. В. Латанов)   216
Экспериментальное выявление когнитивного 3D-восприятия плоских изображений  (В. Н. Антипов, 
О. А. Вахрамеева, Д. З. Галимуллин, А. Н. Жегалло, А. К. Хараузов, Ю. Е. Шелепин)   217
Просодия: предъявление коллекции или исполнение программы?  (В. А. Антонец)   219
Социальность научного познания (на примере развития отечественной психологии первой половины ХХ 
столетия)  (О.А. Артемьева)   220
Различительные особенности объективной и  субъективной картин образов психических состояний во 
временном континууме «прошлое-настоящее-будущее»  (Л. В. Артищева)   222
Мозговые механизмы актуализации имен существительных и глаголов по данным афазиологии и 
нейровизуализации  (Т. В. Ахутина, Е. В. Печенкова, Р. М. Власова, В. Е. Синицын)   224
Объективные характеристики мыслительного процесса в условиях ограничения времени  (Ю. Д. Бабаева, 
Н. А. Ротова, П. А. Сабадош)   225
Корпуса и базы данных концептуальной метафоры: зарубежный опыт создания  (Ю. Г. Бадрызлова)   227
Влияние конфигуративных характеристик лица на восприятие экспрессий  (В. А. Барабанщиков, Е. Г. Хозе)   228
Семантика «атомистическая» и когнитивная  (А. Н. Баранов)   230
Паттерны топографии компонентов зрительного вызванного потенциала при использовании символьной и 
буквенной матриц в парадигме нейрокомпьютерного интерфейса  (Е. Д. Барк, К. А. Салтыков, В. Г. Марченко, 
С. А. Кожухов, М. А. Куликов)   231
Изучение методом вторичного дифференцированного ответа доминирования между последовательными 
действиями на этапе их перекрытия  (Б. Н. Безденежных)   233
Отражение произвольных движений рукой в траекториях «бегущей волны ЭЭГ»  (Д. Р. Белов, П. А. Степанова, 
Д. О. Ахмедиев)   234
Аналитический и холистический способы переработки информации в контексте социального познания 
 (С. С. Белова, Е. А. Валуева, В. В. Овсянникова, Т. А. Сысоева)   236
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Исследование индивидуальных особенностей восприятия изображений при помощи фрактального анализа 
траектории движения глаз  (Р. В. Беляев, В. В. Колесов, А. М. Попов, В. И. Рябенков, Г. Я. Меньшикова)   242
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О когнитивной природе языка профетических текстов  (Г. И. Берестнев)   245
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Влияние гипоксического воздействия на слухоречевую функцию  (Г. М. Богомолова, Е. А. Огородникова, 
С. П. Пак, Э. И. Столярова)   251
О природе мышления  (Д. Б. Богоявленская)   253
Мозговое обеспечение эмоциональных состояний разного знака, вызванных творческим воображением 
или автобиографическими воспоминаниями, по данным спектральной мощности ЭЭГ  (Ю. А. Бойцова, 
С. Г. Данько, Л. В. Грачева, М. Л. Соловьева)   254
Рекламный персонаж как фактор оценки рекламируемого продукта в различных условиях предъявления 
 (А. В. Болонкина, Е. В. Маркова)   256
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Ю. И. Гусач, С. А. Ивлев)   258
Опыт познания скрытой категориальности языка  (О. О. Борискина, А. А. Кретов)   259
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Роль прайминга в разрешении полисемии  (Е. Л. Боярская)   264
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Е. А. Корабельникова)   265
Искажения восприятия местоположения зрительных объектов  (А. Н. Булатов, Н. И. Булатова)   267
Зрительные искажения восприятия ортогональности  (Н. И. Булатова, А. Н. Булатов)   268
Релевантные социально-когнитивные индикаторы межгрупповой адаптации в организациях  (А. В. Булгаков)   270
Роль эффекта Болдуина в происхождении человеческого языка  (С. А. Бурлак)   271
Фазовые взаимодействия между гамма-ритмом и низкочастотными ритмами ээг при восприятии человеком 
коротких интервалов времени  (Ю. В. Бушов, М. В. Светлик)   273
Особенности глазодвигательных реакций у различных групп психиатрических больных  (И. А. Ваколюк, 
И. Г. Шалагинова)   275
Матрица бессознательного как программа поведения (на материале текстов русской литературы Средневековья 
и нового времени)  (В. К. Васильев)   276
Опыт когнитивно-стилевого анализа аргументативного дискурса  (Л. Г. Васильев, Е. В. Беседина)   277
Интенсификация как когнитивно-дискурсивная категория  (И. Б. Васильева)   279
Есть ли семантический компонент в  эффекте превосходства слова?  (М. Д. Васильева, М. В. Фаликман)   280
Развитие процессов внимания в младенческом возрасте  (М. Ю. Васильева)   282
Выбор слов или конструкций? Данные из области корпусного анализа двуязычной речи  (Ф. Вассершайдт)   283
Центральный исполнитель рабочей памяти: свойства и стратегии функционирования  (Е. Е. Васюкова)   284
Когнитивные особенности здоровых носителей генотипа АРОЕ-4  (Б. Б. Величковский, И. Ф. Рощина, 
Ю. А. Чудина, З. А. Меликян, Н. Д. Селезнева)   286
Сравнение методов изучения эмоционального интеллекта  (И. И. Ветрова)   287
Контроль поведения и его стратегии в раннем возрасте  (Г. А. Виленская)   289
Образ как неподвижная точка предвосхищений  (Е. Е. Витяев, Н. В. Неупокоев)   290
Роль знака и его семантики при формировании понятий  (Е. Ф. Власова, А. А. Котов)   292
Виртуальная реальность: интерпретации  (А. Е. Войскунский)   294
Развитие понятий химии: исторический и психологический аспекты  (Е. В. Волкова)   295
Роль сложных слов в формировании языковой картины мира (на материале санскрита)  (О. А. Волошина)   297
Латерализация двигательного поведения в онтогенезе крыс: модулирующая роль сенсорного притока 
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Динамика функций произвольной регуляции деятельности в младшем школьном возрасте  (М. Н. Воронова, 
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Роль предметной идентификации источника акустического события в формировании эмоциональной 
составляющей его воспринимаемого качества  (Н. А. Выскочил, В. Н. Носуленко)   306
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Молекулярно-химические аспекты регуляции когнитивных процессов: эндогенные нейропептиды и их 
синтетические модификации  (Т. В. Вьюнова, Л. А. Андреева, Н. Ф. Мясоедов)   307
От локализации функций к локализации знаний  (В. В. Гаврилов)   309
Молодые доктора РАН: модель высоких достижений в современной когнитивной науке  (Е. В. Гаврилова, 
Д. В. Ушаков)   310
Влияние когнитивных стилей на формирование онтологий  (Т. А. Гаврилова, Е. С. Болотникова, И. А. Лещева)   312
Лексико-граматическое развитие ребенка раннего возраста: лонгитюдное исследование  (Е.В. Галкина)   314
Последействие слепоты к выбору: возможно ли различение истинных и ложных воспоминаний  (В. А. Гершкович)   315
Функциональное изменение мозгового кровообращения влияет на процессы неассоциативного обучения у крыс 
 (А. М. Глебов, Т. П. Тананакина)   317
Зависимость мыслительной деятельности человека от уровня агрессивной мотивации  (В. В. Глебов, Г. Г. Аракелов)   319
Неосознаваемое распознавание ошибок  (А. С. Говорин)   320
Проверка гипотезы Сепира-Уорфа на примере русско-узбекских билингвов  (А. С. Говорин, О. С. Михалюк, 
А. А. Рыженко)   322
Зависимость качества восприятия стереоизображений и стереограмм от уровня обучения бинокулярной 
системы  (О. Ю. Головастова)   323
Влияние произвольной регуляции функционального состояния (релаксация) на организацию корковых 
процессов у школьников 9–10 лет  (А. С. Горев)   325
Идентификация речи дикторов по родственному признаку  (А. М. Грачев)   326
Синхронизация электрических процессов и организация поведения прокариот  (Т. Н. Греченко, Е. Л. Сумина, 
Д. Л. Сумин, А. Н. Харитонов)   327
Морфологические основы апраксии у больных с инсультом по данным нейровизуализации  (В. Н. Григорьева, 
В. Н. Нестерова)   328
Эмоции и их математические корреляты в стихах Пушкина  (О. Н. Гринбаум)   330
Интеллектуальные информационные технологии и модель метаэволюции Человечества  (С. Н. Гринченко)   332
Проект автоматического сурдоперевода для русского жестового языка  (М. Г. Гриф, О. О. Королькова, 
Л. Г. Панин, М. К. Тимофеева)   333
О феномене реметафоризации в лексике психически больных  (С. Э. Давтян)   334
Нейробиологические корреляты сенситивности коммуникативно-когнитивных систем  (Д.В Давыдов, 
Е. Ю. Давыдова, А. Б. Сорокин, Н. Л. Горбачевская, К. Г. Караханян)   336
Связь когнитивных и психологических характеристик личности с временными показателями элементарной 
деятельности  (Е. Ю. Давыдова, Д. В. Давыдов)   338
Нейрональное отображение процессов запоминания и опознания искусственных объектов по данным 
активированных частотно-селективных генераторов мозга  (Н. Н. Данилова, Г. В. Волков)   339
Состояния устойчивого когнитивно-специфического внимания и квазистационарные параметры ЭЭГ 
 (С. Г. Данько, Л. М. Качалова, М. Л. Соловьева)   341
Влияние утомления на процессы, предшествующие вниманию  (Е. С. Дмитриева, И. А. Мартынов, 
А. А. Александров)   342
Семантика нарратива о детстве как «зеркало» текущей самоидентичности  (М. В. Днестровская, В. В. Нуркова)   343
Дисфункции когнитивного контроля при переработке аффективной информации у больных героиновой 
наркоманией  (К. А. Долбеева)   345
Гетерохрония когнитивных процессов при засыпании и нарушения профессиональной деятельности 
 (В. Б. Дорохов, Д. В. Захарченко, К. Н. Лемешко)   346
Когнитивная наука и НБИК-конвергенция  (Д. И. Дубровский)   347
Когнитивные механизмы смешного (на материале анекдотов)  (М. А. Евстафьева)   349
Особенности принятия решений людьми разных психологических типов  (А. М. Ельяшевич)   350
Влияние движений глаз и сложности зрительной среды на амплитуду ЭЭГ в диапазоне альфа-ритма 
 (Н. С. Ермаченко, А. А. Ермаченко, Л. В. Терещенко, А. В. Латанов)   352
Когнитивное картирование в знаках языка  (С. А. Жаботинская)   353
Двойные задачи – индикатор когнитивных возможностей человека в условиях информационных нагрузок 
 (Л. Жаворонкова, А. Жарикова, С. Купцова, Е. Кушнир)   355
Окуломоторная активность при выполнении идентификации периферически экспонируемых изображений 
экспрессий лица  (А. В. Жегалло)   356
Широкозначность – изменение объема понятия  (Т. П. Желонкина)   357
Зависимость эффективности интуитивной когнитивной стратегии от психологических свойств личности 
 (А. А. Журавлева, С. Л. Коваль)   359
Автоматизированное определение эмоций человека по движениям и позам  (А. В. Заболеева-Зотова, 
Ю. А. Орлова, В. Л. Розалиев, А. С. Бобков)   360
Когнитивный анализ данных с использованием функции конкурентного сходства  (Н. Г. Загоруйко, 
И. А. Борисова, В. В. Дюбанов, О. А. Кутненко)   362
Я-нарративы жизненных перспектив молодых петербуржцев  (Ю. Е. Зайцева)   363
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Лекция Президента МАКИ / 
IACS Presidential address

STRUCTURE AND DYNAMICS OF INDIVIDUAL 
EXPERIENCE: MULTIDISCIPLINARY DESCRIPTION

Yu.I. Alexandrov
yuraalexandrov@yandex.ru
Institute of Psychology RAS (Moscow, Russia)

In his “Rules for the Direction of the Mind” 
R. Descartes (1629/2011: 23) pointed out the 
following as the first and main rule: “All sciences are 
interconnected, so that it is easier to learn all together 
than each in isolation”. The method of theoretical 
reduction based on Decartes’ ideas had initially 
played a positive role in providing interdisciplinary 
contacts. Later however, along with development 
of a system alternative to reductionism, exhaustion 
of this role became obvious. Many now understand 
that the most important problems of modern science 
require multidisciplinary approaches, and that 
reductionism turns into an obstacle in the way of 
realization of these approaches. Experts in different 
scientific disciplines, from psychology, biology and 
genetics to physics and software design, arrive at the 
conclusion that, although reductionism can be useful 
for certain purposes, it is no longer sufficient and “as 
a paradigm, is expired” (A.– L. Barbási 2012, p. 14).

A non-reductionist conceptual bridge between 
different disciplines can be built on the basis of 
the theory of functional systems developed by 
P. K. Anokhin. Informational system mechanisms 
underlying deployment of organisms’ functional 
systems (FS) can not be reduced to physiological, 
molecular-biological or psychological processes. 
These mechanisms operate on every organism’s 
element involved through the limitation of their 
degrees of freedom. Such limitations provide 
complimentarity of the whole set of selected degrees 
of freedom, and thus underlie the achievement 
of a useful adaptive result by means of mutual 
cooperation of the elements.

The FS analysis can be used as a tool of 
multidisciplinary analysis in the following way. 
Interactions of individuals, including people, with 
the environment, including cultural environment, 
can be described as formation of a system structure 
of individual experience (SIE) in the process of 
learning (systemogenesis) and following realization 
and reorganization of the SIE. Structure and 
dynamics of individual experience are considered 

with methods and concepts of molecular biology, 
physiology and neuroscience, psychology, 
sociology, culturology etc. These methods act 
as descriptions of different aspects of the united 
system reality – the SIE. The results of each of 
these descriptions, for example, physiological and 
psychological, relate to the other, but not directly, 
only over the FS description. Thus, the conceptions 
of FS and SIE appear like a “Rosetta stone” which 
assists in translation from one discipline language 
into the language of another, and thus provide the 
non-reductionist interdisciplinary contact.

The FS analysis as described above has been 
used in our multidisciplinary studies of structure 
and dynamics of individual experience. The results 
of these studies will be discussed in relation to the 
following problems:

• The SIE formation as deployment of 
system differentiation, integration and selection 
on genetic and neural levels. Development as 
neural specialization during the process of learning 
(systemogenesis).

• Formation of new FS as simultaneous 
reorganization (“accomodational re-consolidation”) 
of the FS formed previously.

• A new system as fixation of a stage of 
individual development – formation of a new 
element of individual experience in the process of 
systemogenesis; the SIE as a fixed history of its 
formation. Realization of behaviour as, so to say, 
realization of behaviour formation history (phylo- as 
well as ontogenetic). Learning the same behaviour 
during different stages of lifespan as formation of a 
different SIE.

• Systemogenesis in culture as a process 
of specialization of individuals and their neurons: 
cultural and cross-cultural differences of brain 
structure, psychological characteristics and 
individual behaviour.

• Consciousness and emotions as 
characteristics of different simultaneously 
actualized levels of the systemic organization of 
behaviour represented as transformed stages of 
development and corresponding to various levels 
of system differentiation: the united concept of 
consciousness and emotions.
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• Culture as a structure, represented as a set 
of elements (systems) and units which symbolize 
ways of achievement of collective results in a given 
society at a particular stage of its development. 
Individual experience and culture as structures 
with similar characteristics of formation and 
actualization of elements.

• Emotions and morality as characteristics of 
low differentiated systems of individual experience 
and culture.

• Emotional valence as a characteristic 
of different domains of individual experience 
(approach vs withdrawal) and peculiarities of these 
domains’ system organisation. Morality and cultural 
domains (permissible vs forbidden).

• Cross-cultural similarity of moral decisions 
as an argument for similarity of ancient systems of 
culture; cultural specificity of moral decisions as 
an indication of variation of differentiated systems 
(elements of culture). Dynamics of moral decisions 
over the stages of individual development as 
formation of individual morality in this culture.

• De-differentiation of individual 
experience and cultural structures as regression and 
archaization.

• Language as an instrument of report to the 
society about individual (= collective) behavioral 
results and ontogenetical history of individual 

experience formation. Specificity of words used 
for description of behaviour as a reflection of the 
degree of differentiation of the FS, actualization of 
which underlies this behaviour.

• The systems of various levels as consisting 
of diverse components, in which these components 
are complementary and mutually co-operate for 
achieving a useful result; their complementarity 
demonstrated on interneuronal, interindividual and 
cross-cultural levels.

In the framework of the above stated views, 
it turns out that psychology, molecular biology, 
physiology, psychophysiology, sociology, 
culturology and other disciplines review tendencies 
characterizing different links and aspects of the 
uniform cycle: from the SIE to society structure; 
then through joint activity and achievement of 
collective results – to cultural structure; and then 
through a set of genomes and individual genomes 
to neural specializations, and from these to the SIE.
Supported by RFH (#11–06–00917a), RFBR (#11–06–
12035 ofi-m 2011, #11–06–00340-а), and The Grants 
Council of the President of the Russian Federation for 
the Major Scientific Schools of Russia (#3010.2012.6).

Barbási A.– L. 2012. The network takeover. Nature Physics 
8, 14–16.

Descartes R. 1629/2011. Rules for the Direction of the Mind. 
Moscow: Academic Press. (in Russian)
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Пленарные лекции / Plenary lectures

THE SINGULARITY: A PHILOSOPHICAL ANALYSIS

David Chalmers
Australian National University 
(Canberra, Australia)

The technological «singularity», or I. J. Good’s 
«intelligence explosion», is the rapid transition 
from greater-than-human artificial intelligence to 
superintelligence. I will set out and analyze the 

argument for an intelligence explosion, and will 
consider the forms that such an explosion might 
take. I will also consider resulting practical and 
philosophical issues. If a singularity is likely, 
what are the best strategies for ensuring a good 
outcome? Will systems in a post-singularity world 
be conscious? Can we be among them?

COEVOLUTION, DEVOLUTION, AND LANGUAGE

Terrence W. Deacon
University of California (Berkeley, CA, USA)

Why has the study of language origins seemed so 
nearly intractable? I think that part of the answer is 
that we persist in assuming it must have arisen only 
by the actions of natural selection (or mutational 
miracle) and/or cultural convention. This either/
or dichotomy ignores a number of critical factors, 
even when it is assumed that both play a role. I 
argue that many of the most significant factors arise 
neither from nature nor nurture.

Two under-appreciated evolutionary processes 
(1 &2) need to be introduced to provide a complete 
understanding of the factors contributing to the 
human language capacity.

1. Symbolic niche construction effects: 
Language and brain co-evolved; i. e. language 
structures adapt (over thousands of years) to 

human neurological constraints and brains adapt 
(over hundreds of thousands of years) to the 
peculiar demands of symbolic communication. 
This means that human brains have become 
adapted to function well in a novel artificial 
symbolic niche rather than merely in a social-
biological ecology.

2. Exaptation effects due to relaxed selection: 
The recruitment of old brain structures to handle 
the new demands of language was made possible 
due to the relaxation of selection pressures, which 
allowed novel synergistic functional relationships 
to develop between brain structures that were 
previously functionally independent.

Ignoring these influences is responsible for 
much of the controversy and mystery that has 
surrounded the discussion of the distinctiveness of 
the human language adaptation and the remarkable 
parallelisms of language structure worldwide.

PROPERTIES OF CONSCIOUS EXPERIENCE: 
ANOTHER STRANGE INVERSION

Daniel Dennett
Tufts University (Boston, MA, USA)

Do we «project» subjective properties of our 
experience into the outer world? This has been a 
very tempting metaphor for hundreds of years. The 
attempt to explain the apparent features of conscious 
experience in materialistic terms requires theorists 
to adopt an instance of Darwin’s «strange inversion 
of reasoning» (Dennett, PNAS, 2009) supplemented 
by Hume’s ideas about our experience of causation. 

This opens the door to a Bayesian theory of the 
content of conscious experience, finding a literal 
meaning for the metaphor of projection, and shows 
what is confused in the accounts of «phenomenal 
consciousness» proposed by Block and Lamme.
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SYNTACTIC COMPLEXITY: A DEVELOPMENTAL PERSPECTIVE

T. Givón
Institute of Cognitive and Decision Sciences, 
University of Oregon and White Cloud Ranch 
(Ignacio, CO, USA)

Complexity is defined, following Simon (1962), 
as a property of organized systems whereby parts 
and sub-parts are nested in a hierarchic structure 
of nodes and connections. Increased complexity is 
thus an increase in the number of hierarchic levels 
within the system. In syntax, hierarchic structure 
begins at the simple clause level, continues 
with clause chaining (conjunction), and is most 
conspicuous with clausal embedding, labeled by 
some as “recursivity” (Hauser et al. 2002). The 
most common types of clausal embedding are 
relative clauses, embedded in the noun phrase, and 
verbal complements, embedded in the verb phrase.

Like everything else in language, syntactic 
complexity is the product of three developmental 
processes – phylogeny (evolution), ontogeny (child 
development), and most directly diachrony (adult 
behavioral change). In particular, it is diachrony 
that is directly responsible for cross-language 
typological diversity.

In this paper I will follow loosely the treatment 
offered in Givón (2009), beginning with the 
biological foundations that underlie the genesis of 
human language, and thus of syntactic complexity. 

I will suggest that increased complexity, whether 
in ontogeny, phylogeny or diachrony, is a 
combinatorial process, joining parts that earlier 
fell under separate intonation contours into 
complex constructions that fall under a single 
intonation contour. Complex syntax is thus built 
up progressively from parataxis to syntaxis.

To illustrate the genesis of complex syntax, I will 
then discuss one detailed example, the diachronic 
rise of relative clauses. I will show that (a) all major 
types of REL-clauses arise from various paratactic 
source constructions; (b) that all of them arise under 
the same adaptive – communicative – pressure; 
that (c) all of them follow the general pattern of 
parataxis-to-syntaxis; and (d) that the morpho-
syntactic structure of the various types of REL-
clauses is largely predictable from the structure 
of their source constructions. Lastly, I will discuss 
the systematic similarities between language 
diachrony and biological evolution, suggesting 
that cultural transmission can and should be viewed 
within its bio-evolutionary context.

Givón, T. (2009) The Genesis of Syntactic Complexity, 
Amsterdam: J. Benjamins

Hauser, M., N. Chomsky and T. Fitch (2002) “The faculty 
of language: What it is, who has it, how did it evolve?”, Science, 
298:1569–1579 (November 2002)

Simon, H. (1962) “The architecture of complexity”, Proc. 
Amer. Philos. Soc., 106.6 (December)

SOCIAL COMPLEXITY: CAN IT BE ANALYSED AND MODELLED?

Kimmo Kaski
Department of Biomedical Engineering and 
Computational Science, Aalto University School 
of Science (Helsinki, Finland)

Abstract
Over the past decade or so Network Theory 

has turned out to be a powerful methodology to 
investigate complex systems of various sorts. 
Through data analysis, modelling, and simulation 
quite an unparalleled insight into their structure, 
function, and response can be obtained. In 
human societies individuals are linked through 
social interactions, which today are increasingly 
mediated electronically by modern Information 
Communication Technology thus leaving 
“footprints” of human behaviour as digital records. 
For these datasets the network theory approach 
is a natural one as we have demonstrated by 
analysing the dataset of multi-million user mobile 

phone communication-logs. This social network 
turned out to be modular in structure showing 
communities where individuals are connected 
with stronger ties and between communities with 
weaker ties. Also the network topology and the 
weighted links for pairs of individuals turned out to 
be related. These empirical findings inspired us to 
take the next step in network theory, by developing 
a simple network model based on basic network 
sociology mechanisms to get friends, to catch 
some salient features of meso-scale community 
and macro-scale topology formation. Our model 
turned out to produce many empirically observed 
features of large-scale social networks. In addition 
to the above described structural analysis of 
human social networks we have also looked at the 
dynamics of social interaction by including into 
the data analysis demographic data, i. e. gender and 
age information of the individual mobile phone 
communication service subscriber. In this way we 
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are able to look at the patterns of social behaviour 
and changes therein for individuals of different 
gender and age. In summary we believe that the 
network theory approach combining data analysis 
with modeling and simulation could open up a new 

and quantitative perspective for studying and even 
predicting various collective social phenomena 
such as information spreading, formation of societal 
structures, and evolutionary processes in them.

CONTEXT AND REPRESENTATIONS IN ACTIVITY: 
INSTALLATION THEORY

Saadi Lahlou
s.lahlou@lse.ac.uk
Institute of Social Psychology, London School of 
Economics and Political Science (London, UK)

Distributed cognition (Hutchins, 1995) shows 
how cognitive processes involve both internal 
(inside the body) and external input (from the 
context), which are integrated by the subject as it 
performs its activity. Therefore, as context plays its 
part, the subject does not need to embody all the 
components of the activity, just as an actor only 
needs to know its own part in a play, and some 
reminders from the other actors’ utterances. This 
scaffolding by the context in real activity explains 
why it is so difficult to get realistic accounts from 
subjects outside of context –a major limitation of 
classic psychological techniques.

To go beyond this limitation, we developed a 
new technique where we use two streams of data: 
a) recording of actual situated activity (obtained 
through a miniature videocamera –“subcam”- worn 
at eye-level by subjects as they perform naturally) 
and b) recording of contextualized explanations 
by the subjects as they watch their own subcam 
tapes (a process in which they access episodic 
memory (Tulving, 2002) and exhibit remarkable 
remembrance of cognitive states (Lahlou, 2011). 
This enables “peeling off” in great detail the various 
components of a given activity, and checking validity 
of interpretations with the subjects themselves.

Our analyses led us to propose a simplistic but 
handy model to describe the various components 
which influence activity: affordances of the context 

(Gibson, 1982); subject’s representations and other 
embodied skills; control by social institutions. 
These different components are studied by different 
disciplins and so the formalisms and scale of their 
models differ; therefore it is easier to take them into 
account as separate layers to study a given activity. 
Our crude model (“installation theory”) considers 
that culture creates local installations combining 
these three layers to nudge and scaffold human 
activity.

The three layers undergo an intertwined con-
struction and evolution, where social representa-
tions (Moscovici, 2008) play a crucial role.

I shall describe the evolutionary logics of 
this installation as a dual adaptive selection 
between representations and objects, monitored by 
institutions. This clarifies the concrete mechanisms 
of social construction (Berger & Luckmann, 1967) 
but also of social representations themselves.

Berger, P., & Luckmann, T. (1967). The Social Construction 
of Reality. New York: Doubleday.

Gibson, J. J. (1982). Notes on affordances. In E. Reed 
& R. Jones (Eds.) Reasons for Realism. Selected Essays of 
James J. Gibson (pp. 401–418). London: Lawrence Erlbaum 
Associates.

Hutchins, E. L. (1995). Cognition in the Wild. Cambridge, 
MA: MIT Press.

Lahlou, S. (2011). How can we capture the subject’s 
perspective? An evidence-based approach for the social scientist. 
Social Science Information, 50 (3–4), 607–655.

Moscovici, S. (1961, 2008). Psychoanalysis: Its image and 
its public (p. xxviii, 384 p.) Cambridge: Polity.

Tulving, E. (2002). Episodic memory: from mind to brain. 
Annual Review of Psychology, 53, 1–25.
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Устные и стендовые доклады / 
Spoken and poster papers

NEUROPHYSIOLOGICAL EVIDENCE THAT MILD 
HYPOXIA PATIENTS HAVE SELECTIVE RECOLLECTION 
IMPAIRMENTS BUT INTACT FAMILIARITY

Richard J. Addante
raddante@gmail.com
University of Texas – Dallas (Dallas, Texas, USA)

In several previous behavioral studies we have 
identified a group of amnestic patients that exhibit 
selective deficits in recollection with preserved 
familiarity-based recognition. However, these 
studies have relied exclusively on behavioral 
measures, rather than direct physiological measures. 
To further examine recollection and familiarity 
processes in these patients, we recorded ERPs 
in three amnestic patients and six age matched 
controls while they made item recognition and 

source recognition judgments. ERP studies of 
recognition in healthy subjects have indicated that 
recollection and familiarity are related to a late 
positive component (LPC) and an earlier frontal 
component (FN400), respectively. The current 
patients were able to discriminate between old 
and new items fairly well, but were near chance 
level performance at making source judgments. 
Moreover, whereas control subjects exhibited 
ERP correlates of recollection and familiarity, the 
patients only exhibited a familiarity correlate. The 
results show that recollection can be selectively 
impaired in amnesia, with relative sparing of 
familiarity-related processes.

EXPERIMENTAL AND CORPUS EVIDENCE 
FOR PROTOTYPICALITY EFFECTS IN COLOR TERMS

Alena Anishchanka, Natalia Levshina, Dirk 
Speelman, Dirk Geeraerts
Alena.Anishchanka@arts.kuleuven.be, 
Natalia.Levshina@arts.kuleuven.be
University of Leuven (Belgium)

Color categorization research has traditionally 
developed as a very multidisciplinary field spanning 
the widest range of disciplines from physics, 
neurophysiology and psychology to anthropology, 
linguistics, history of arts and graphic design. 
This diversity of methodological and theoretical 
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perspectives has provided important insights into the 
multiple factors that shape the cognitive processes 
underlying color categorization in different contexts.

The present paper brings together two 
methodological frameworks in the study of color 
term salience – the experimental studies of basic 
color terms in Berlin and Kay tradition and a 
linguistic corpus-driven analysis of prototypicality 
effects in lexical units. The experimental approach 
has developed a number of behavioral experimental 
procedures for measuring the salience (basicness) 
of color terms based on the neurophysiological 
constraints and the structure of the perceptual color 
space (see, for instance, Berlin and Kay 1969, 
Rosch Heider 1972, MacLaury 1997). Many of 
these techniques have been successfully applied 
to other semantic domains in search of prototype 
representations. However, in the color domain 
itself the discussed measurements have been mostly 
limited in their application to basic color term 
analyses.

Alternatively, the recent linguistic corpus-based 
studies of color terms demonstrate that color term 
salience is a matter of degree and cannot be reduced 
to the dichotomy of basic vs non-basic color terms 
(Kerttula 2002) and that it might be affected by 
contextual factors (Steinvall 2002). These findings 
give evidence to an internal hierarchy and graded 
membership in color categories in line with the 
multivariate model of semantics developed in 
Cognitive Linguistics. They might also suggest 
the heterogeneous nature of salience that includes 
linguistic, categorical, and cultural levels (Geeraerts 
et al. 1994, Geeraerts 2006).

In this study, we aim to develop a rigorous 
quantitative method to measure the prototypicality 
effects in the semantics of lexical units, using color 

terminology in American advertising as the source of 
data. We approach this goal from two perspectives. 
Firstly, we analyze the psycholinguistic techniques 
developed in basic color categorization studies for 
measuring salience (basicness) of color terms and 
compare them to corpus-derived measurements of 
color term salience. Secondly, we analyze a number 
of color terms using a bottom-up quantitative 
procedure for measuring their relative salience based 
on linguistic properties. Following the usage-based 
approach to semantics, we specifically avoid the a 
priori distinction between more prototypical (basic) 
and less prototypical (non-basic) color terms.

The study is based on an extensive self-compiled 
multimodal database of color names and color 
samples from web-sites used by US manufacturers 
and retailers for online marketing in four product 
categories (automobiles, clothing, make-up, and 
house paints). For the purposes of the presented 
analyses, we randomly selected a sample of 16400 
observations equally representing the four product 
categories.

In the first part of the study, we explored the 
correlation between the linguistic corpus-derived 
parameters of salience such as the length of the 
color term, morphological productivity, preference 
for the head or modifier position etc. and the 
behavioral measurements of salience developed in 
psycholinguistic experiments such as reaction time 
and consistency of naming, frequency and ranking 
in elicitation tasks (Boynton and Olson 1990, 
Corbett and Davies 1997, Taft and Sivik 1997, 
Sturges and Whitfield 1997). The analysis was based 
on Kendall tau rank correlation coefficient and 
hierarchical cluster analysis using the data available 
for 34 color categories. The results allowed us to 
identify several groups of salience parameters and 
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suggested the general convergence of experimental 
and corpus evidence.

In the second part of the study, we used corpus-
derived parameters to explore the relative salience 
of over 200 most frequent color terms used in 
advertising. The results based on Kruskal’s non-
metric multidimensional scaling analyses confirm 
that basicness or salience of color terms is a 
continuous non-homogeneous parameter rather 
than a dichotomy. We can observe a continuum from 
the traditionally recognized BCT (green, blue, red) 
followed by the so-called secondary BCT (orange, 
purple, pink) through well entrenched non-basic 
monolexemic names (wine, burgundy, charcoal) 
to compounds with color modifiers (light blue) and 
finally to the most idiosyncratic compound terms 
(deep sea blue, titanium silver). It is especially 
notable that certain non-basic color terms (navy, tan, 
beige) are very close in their salience to basic color 
terms. The analysis also suggests the significant 
role of the different product domains in the salience 
of specific color terms.

Using the convergent evidence from 
psycholinguistic and corpus-based measurements, 
we argue that a number of techniques developed in 
corpus-driven studies of linguistic variation could 
be added to the arsenal of measurements applied 
in the basic color term tradition. This would allow 
including linguistic and sociolectal factors in the 
multivariate account of color categorization and 
developing generalizations on a larger scale than 

has been suggested in the previous basic color 
categorization analyses and the studies of color 
terms in advertising.
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Understanding cognition and modelling, 
designing and building artificial cognitive 
systems are challenging and long-term research 
problems. Here we show how cognition can be 
understood better by a well-founded integrated 
theory and how can be it modelled as a cognizing 
agent.

Cognising agent (Anshakov and Gergely 2010) 
means either a living entity (particularly a human 
being), or a group of them or a technical system, 
which can adapt to the changing conditions of the 
external environment. In the adaptation process 
a cognizing agent perceives information (data) 
about the environment and generates reactions.

Learning and reasoning are important 
constituents of information processing that provide 
the ability to reduce uncertainty and to move from 
ignorance to knowledge. This is connected with 
information extraction from the initially available 
data and facts. For this information and knowledge 
extraction appropriate initial data are needed, 
which can be collected from different sources: (i) 
from observation and experimentation, (ii) from 
processing the available knowledge, (iii) from 
external information and knowledge bases, and (iv) 
from model experimentation based on the available 
knowledge.

The extraction may result in new information 
which can then be used to augment the knowledge 
either about the environment by improving the 
model about it or about a problem domain. A 
cognizing agent can use the improved model for a 
better understanding of how things might possibly 
be, not only now but at some future time, and to 
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take this into consideration when determining how 
to act in the environment. Therefore cognitive 
reasoning provides the possibility of predictive 
activity for a cognizing agent beyond the usual 
reactive activity. Therefore cognition breaks free of 
the present in a way that allows a cognizing agent 
to act effectively, to adapt and to improve. For this, 
information processing is strongly intertwined with 
knowledge. However, a cognizing agent would not 
only need to reason with knowledge, but would 
also be required to remember its experiences 
and recall them exactly when needed as well as 
learning from them. Therefore, a cognizing agent 
is capable of (i) recognizing the world in which 
it exists, (ii) acquiring, storing, maintaining and 
enhancing its knowledge in order to learn about 
its environment and/or solve problems and (iii) 
reflecting on its own knowledge and processes. 
Thus the basic capacities of cognitive systems 
are learning, reasoning, knowledge management 
and self-reflection. From these components the 
system synthesises its cognitive processes, such 
as perception, cognitive learning and problem 
solving.

The developed well-founded integrated theory 
which permits to develop a cognizing agent with the 
above properties provides the so called cognitive 
reasoning framework (CRF) that can support:

• The description of the observed events and 
objects (descriptive language)

• The description and representation of 
the cognizing agent’s knowledge (subjective 
knowledge)

• The description and representation of 
the knowledge about a given environment and 
about the corresponding subject domain (objective 
knowledge)

• The representation of cognitive processes 
from observation to subjective knowledge and from 
subjective knowledge to objective knowledge

• The construction, representation and 
implementation of the cognitive reasoning strategies 
of the cognitive reasoning processes

For the representation of the processes that are 
taking place in the “brain” of the cognizing agent 
we suggest the use of a CR framework which 
will support two classes of theories: (i) the open 
cognitive or quasi-axiomatic theories and (ii) the 
modification theories.

A theory is called open because it is open for 
the representation of the interaction between the 
cognizing agent and its environment. It should 
be open for (i) obtaining new facts for analysis, 
(ii) adopting and internalising knowledge from 
other similar theories and (iii) modification of 
the reasoning rules. An open cognitive theory is 

used to represent the activity of a cognizing agent 
as a history. Thus an open cognitive theory is an 
essential component of self-reflection of an agent.

The information processing activity of a 
cognizing agent is represented in the form of several 
embedded cycles. The internal cycle consists of 
iterative reasoning algorithms repeated until the 
completion condition is met. This cycle is modelled 
by the use of a modification theory. The external 
cycle represents repetition of perception and 
reasoning phases and proceeds from the beginning 
to the end of the activity of the cognizing agent. The 
external cycle is modelled by the use of an open 
cognitive theory.

CRF will also permit the use of models for 
experimentation and accepts the data so obtained 
as being about the external world (environment). 
The results of experiments will be represented 
as observational sentences, i. e., as facts. Thus a 
cognizing agent may generate its own hypothetical 
inputs, as in the case of modification rules, e. g. in 
the case of abduction, induction or theory formation. 
The formal CR framework will provide formal 
tools to handle (i) the dynamic nature of cognitive 
reasoning; (ii) the “semantic” or “content” aspects 
of reasoning; and (iii) indeterminacy and temporal 
contradictions of the reasoning processes.

Generally speaking, we represent a cognizing 
agent as a researcher, not as a hunter or a soldier. It 
is not the speed of reaction, but the completeness, 
validity and depth of the knowledge that will be the 
criteria of success of such an agent. Therefore it is quite 
justified for such a cognizing agent to act thoroughly, 
systematically and even slowly. The discreteness of 
the activity of this agent manifests itself in the fact 
that first of all it accumulates information and only 
after that analyses it and forms new knowledge using 
all data available to the analysis.

The basic restrictions to our model of the 
cognizing agent are as follows:

• For knowledge extraction a cognizing agent 
uses reasoning in a broad sense, which may include 
deductive inference, plausible argumentation and 
computing procedures;

• Activity of a cognizing agent is discrete; 
it consists of alternating phases of perception of the 
environment and reasoning directed at formation of 
new knowledge;

• In the course of functioning of the 
cognizing agent a history of its cognizing activity is 
formed.

Our model distinguishes two modes (or phases) 
of operation of the cognizing agent:

• The mode of interiorisation of the 
perception

• The mode of cognitive reasoning.
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The main task of the interiorisation phase of 
perception is updating (retuning) of the reasoning 
unit. This updating can affect all the components 
of this unit. The basic action of the interiorisation 
phase of perception is conversion of data and 
knowledge into an internal representation (format) 
of the cognizing agent.

We will also develop the architecture of the 
cognizing agent which can realise the proposed 
solution.

Anshakov O., Gergely T. 2010. Cognitive Reasoning: A 
Formal Approach. Berlin–Heidelberg: Springer.
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Introduction
Several theories have been proposed to 

explain the detrimental impact of anxiety on 
cognitive performance. The most recent theory 
suggests that anxiety disrupts two key executive 
functions: shifting and inhibition (Eysenck et al. 
2007, Deraksan & Eysenck 2009). Other theories 
postulate the existence of threat-related attentional 
biases (Cisler & Koster, 2010). These biases 
toward threat-related stimuli have been observed 
in a number of studies. Adverse effect of negative 
emotional stimuli on cognitive performance is a 
robust phenomenon, but still it is not clear if neutral 
stimuli can also produce similiar effect. Some 
studies suggest that individuals with high trait 
anxiety display attentional bias not only toward 
negative emotional stimuli, but also toward neutral 
social stimuli (neutral faces) (Wieser 2009).

Aim of the study
The authors of this study aimed to examine the 

role of different types of neutral stimuli (social vs 
nonsocial) to investigate whether individuals with 
high trait anxiety display attentional control deficits, 
compared with individuals with low trait anxiety.

Method
In order to assess the impact of anxiety on 

cognitive performance in individuals varying in 
the level of trait anxiety, a modified antisaccade 
task was used. The antisaccade task is a well-
established paradigm used to assess the inhibition 
function (Hallet, 1978). The task consist of two 
conditions: in the first one subjects are required 
to look in the direction of a cue that appears on 
the screen. Subsequently to the cue (exactly in 
the same location) the target appears. To achieve 
high accuracy in this condition, subjects have to 
automaticaly follow the cue. In the second condition 
(„antisaccade condition”) subjects are required to 

Figure 2. The accuracy of performance (on Y axis) 
in prosaccade condition (PS - the upper line) and 
antisaccade condition (AS - the lower line). The X 
axis depicts the trait-anxiety level.

Figure 1. The experimental design.
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stop an automatic reaction of following the cue and 
engage attentional control to direct their gaze to the 
opposite side of the visual field.

Two types of neutral stimuli (social vs nonsocial) 
were used in the study. Social cues (neutral faces) 
were taken from the NimStim Face Stimulus Set 
(http://www.macbrain.org). To measure the trait 
anxiety the STAI2 Intentory was used (Spielberger, 
Gorsuch & Lushene 1983).

According to the attentional control theory 
(Eysenck et al. 2007) the authors expected that 
subjects with high level of trait anxiety (Spielberger, 
Gorsuch & Lushene 1983) would achieve 
lower accuracy of performance in the condition 
that requires attentional control („antisaccade 
condition”), while they would achieve higher 
accuracy of performance in the condition that 
requires only automatic reaction („prosaccade 
condition”).

Results
In order to analyze the data, the mixed model 

was implemented. The analysis reavealed that the 
higher the trait anxiety level in the prosaccade 
condition, the lower accuracy for neutral cues. In 
the antisaccade condition we found that higher trait 
anxiety level was accompanied by higher accuracy 
for neutral stimuli. The authors replicated the results 
using two different types of neutral stimuli – social 
and nonsocial.

Conclusions
These results do not support the attentional 

control theory, sugesting that trait anxiety could 

affect the attentional control only under certain 
conditions. We claim that attentional control theory, 
although generally accepted, is too specific to 
explain all the anxiety-related cognitive problems. 
At the moment the authors are trying find a new 
framework that would allow them to explain these 
findings.

Future studies
The authors aim to conduct further research with 

other types of cues, and with the use of eye-tracking 
tools that would provide more precise measure of 
attentional control.
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Organisms have specific abilities allowing them 
to use different parameters of the environment 
for satisfying their needs and achieving adaptive 
outcomes. Vision, as one of these abilities, provides 
the faculty for using certain optic parameters of 
the environment in new experience acquisition 
and behaviour organization. If vision is limited, 
organisms are still often capable of satisfying their 
needs and achieving necessary outcomes. However, 
learning and behaviour are usually complicated 
without vision. This work is focused on studying 
how individuals with an intact visual system and 
normal visual development deal with a familiar task 
and learn a new task in the absence of visual contact 

with the environment. As ecological significance of 
vision varies among species, one of the questions 
we put here was: can any specificity be observed in 
behavioural dynamics of learning without vision by 
humans, who use vision widely, as opposed to rats, 
whose need for vision in solving their evolutionary 
problems is not so crucial as for other senses?

We used two experimental models of cyclic 
behaviour; one for rats (Experiment 1) and one for 
humans (Experiment 2). In both models, Group 1 
had to learn the task with closed eyes and Group 2 
with open eyes. After the task had been acquired, 
its performance was studied in three experimental 
stages, or conditions. For Group 1, the sequence of 
stages was closed-open-closed eyes, and for Group 
2, open-closed-open eyes. Mann-Whitney U Test 
was used to compare samples and Wilcoxon match 
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pairs test was used to compare between stages 
within the same sample, significance level p<0,05.

In Experiment 1 two groups of rats (n=27) 
learnt an instrumental lever-press task in an operant 
chamber without guiding by an experimenter. Rats 
from Group 1 were placed into the chamber with 
eyes covered by light-proof spectacles. They had 
not seen this chamber before so they could not 
use optic parameters of this environment to learn 
the task. Light-proof spectacles were used only in 
the chamber (30 min per day). Rats from Group 
2 could see the chamber during learning. We 
recorded visual EP to control the quality of the 
eye covering and EEG during the instrumental 
behavior performance over the motor, retrosplenial 
and visual cortices.

In Experimant 2 human participants (n=16) 
learnt a spatial task which was presented as a 
game. During this game participants could learn to 
collect and accumulate points navigating with their 
fingers around a playing field. The playing field 
was composed of certain size squared black keys. 
Every key press was accompanied with a sound. 
Navigating around the playing field according to 
the sound feedback, subjects found a sequence 
of moves which brought them points. Thus, to 
accumulate points they had to repeat this sequence 
of moves. Similar to Experiment 1, participants 
comprised two groups: Group 1 learnt the task 

wearing a blindfold and Group 2 learnt the task with 
open eyes.

These experiments showed that in neither rats 
nor humans the absence of visual contact with the 
environment affected the time required to learn the 
tasks. After training, both humans and rats with 
open eyes performed the task faster compared to 
those with closed eyes. The dynamics of the task 
performance with closed and open eyes in the 
three experimental stages depended on the learning 
conditions (see Fig 1). As it could be predicted, the 
speed of the task performance displayed by rats and 
human participants from Group 2 decreased when 
they had their eyes closed during the second stage 
and then increased again when they had open eyes 
during the third stage (Fig.1 B, D). Participants 
from Group 1 showed the opposite dynamics, they 
performed the task slower with closed eyes during 
the first experimental stage, faster with open eyes 
during the second stage and slower again during 
the third stage (Fig.1 C). Unlike humans, the only 
difference in the task performance found in rats 
from Group 1 was between the first and second 
experimental stages (Fig.1A); their performance 
could be described as more stable.

Interestingly, human participants from both 
groups increased the speed of the task performance 
during the third stage of the experiment compared 
to the first stage (Fig.1 C, D), and this phenomenon 

Fig.1. Task performance in three experimental stages by rats (A, B) and humans (C, D). 
Group 1 initially leant the task with closed eyes and Group 2 learnt the task with open 
eyes. Dark bars indicate experimental stage, or condition, with closed eyes, light bars – 
open eyes. The sequence of the experimental stages for Group 1 was closed-open-closed 
eyes, and the sequence for Group 2 was open-closed-open. Wilcoxon match pairs test was 
used, p<0,05.
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was not observed in rats (Fig.1 A, B). This dynamics 
might be explained as a simple result of learning, 
but also it could reflect the effects of specific 
experience of the task performance in different 
conditions formed during the second experimental 
stage and general ecological importance of visual 
experience for humans. To test this possibility it is 
necessary to increase the samples and study control 
groups. These two requirements are currently in the 
process of answering.

Thus, it has been shown that individuals could 
learn a new task successfully regardless of whether 
they had visual contact with the environment or 
not, and this was the case for both rats and humans, 
whose visual abilities and ecological importance 
of vision are different. However, the dynamics 
of the task performance with closed and open 
eyes was different in individuals trained without 
vision compared to those who were free to use 

it; and this dynamics was specific for rats and for 
humans. These results could indicate that even 
if optic parameters of the environment are not so 
crucial to learn a task successfully, they can still be 
an important part of formation and realization of 
inward individual experience; and as visual abilities 
and their significance are higher in humans, their 
individual experience may be more affected by the 
absence of visual contact with the environment. 
The further analysis of learning and behaviour 
(such as trajectories of moves) as well as studying 
brain activity in these tasks may assist in a deeper 
understanding of the role of visual contact with 
the environment in formation and realization of 
individual experience.
Supported by RFBR (09–06–00393а), RFH (11–06–
00917а) and The Grant of the Council of the President 
of the Russian Federation for Leading Scientific Schools 
(НШ-3010.2012.6).
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PRESCHOOLERS AND SCHOOL-AGE CHILDREN

I. Balčiūnienė
i.balciuniene@hmf.vdu.lt
Vytautas Magnus University (Kaunas, Lithuania)

During the last decades, school-ages’ literacy 
and general language development seems to 
become one of the most problematic areas. In 
Lithuania, as well as in other countries (Gardner 
et al. 2006, Topaj and Gagarina 2009), speech 
therapists, psychologists and teachers observe 
an increasing number of children with language 
disorders (SLI, dyslexia, etc.) or delay who 
need a speech therapy and/ or a help of so called 
special pedagogues. Although we still need a 
comprehensive statistic data about Lithuanian 
language impairments, one can observe that 
impaired phonology, grammar and narrative skills 
tend to complicate a whole process of learning 
(not languages only, but also other subjects), 
lead to low academic results and cause a learning 
demotivation. Thus Lithuanian language and 
literacy development has to be investigated 
in order to a) indicate typical development of 
Lithuanian spoken and written language, and 
b) to identify children, whose language may 
probably be impaired.

This paper deals with narrative discourse 
which is considered one of the most informative 
methods and/or tools for general language 
screening and assessment. The study was 
carried out in the framework of a national 

scientific project Lietuvių vaikų kalba: įtakos 
ir tendencijos1. The analysis is based on an 
experimental data of 72 Lithuanian typically 
developing monolingual children (6–11 years 
age) from middle class families, attending state 
kindergartens/ schools in Kaunas (Lithuania).

During the investigation, the children were 
tested individually; they were asked to tell a story 
according the Cat Story (Hickmann 1982) and the 
Fox Story (Gülzov and Gagarina 2007) picture 
sequences. The stories were recorded, transcribed 
and annotated for an automatic analysis using 
CHILDES (Child Language Data Exchange 
System, MacWhinney 2010) tools. During the 
analysis, a microstructure (syntactic complexity, 
lexical diversity, and general productivity) and a 
macrostructure (narrative structure, quantity of 
information, and coherence of text) of the stories 
were investigated2.

1 Project “Lietuvių vaikų kalba: įtakos ir tendencijos” 
[Lithuanian children language: influences and 
tendencies] was coordinated by Vytautas Magnus 
University (Kaunas) and supported by a grant No. 
LIT-1–18 from the Research Council of Lithuania.
2 The study was based on a methodology developed 
during author’s PostDoc studies (supported by a grant 
No. SF-PD-2010–08–10–0199 from the Research 
Council of Lithuania. I would like to express my 
deep gratitude to Prof. Dr. I. Dabašinskienė and 
Dr. N. Gagarina for their helpful comments on the 
methodology and interpretation of the results.
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The results lead to a general conclusion, that 
narrative production skills are completely (or 
almost) acquired already at the preschool age. With 
a few exceptions, general productivity (MLUw 
and type/ token ratio) indexes were quite high, 
and semantic analysis indicated a wide-ranging 
lexical diversity. The children also demonstrated 
correct narrative structure, sufficient quantity of 
information and managed to express the main idea 
correctly. However, complex syntactic structures 
(especially causal and temporal clauses) were still 
difficult to produce even at 11 years age, but these 
skills also seem to be partially acquired.
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This paper is part of a broader interdisciplinary 
linguistic and neuropsychological study of space in 
aphasic individuals with different types of aphasia. 
It is aimed at experimental testing of the so-called 
‘space factor’ (Luria 1969). One of the series of 
experiments included in this research program is 
presented in this paper.

In studying spatial impairments in language 
and cognition one has to structure experimental 
material and conditions along several lines: 
language as opposed to other cognitive functions 
(processing of visual stimuli), various linguistic 
constructions employing the concept of space 
(prepositional, instrumental, parametrical, temporal 
et al.), differences across various aphasia types 
(motor, sensor, or semantic aphasia). It allows for 
the diversity of experimental designs to be used as 
parts of the whole experimental study.

Some of these conditions were met in previous 
studies of Russian speakers by the same group of 
authors. In the test that included both linguistic 
(sentences) and corresponding visual (pictures) 

material, five main types of the reversible logical-
grammatical constructions were tested in healthy 
speakers: prepositional (The boy puts the box 
into the bag), comparative (The tree is higher 
than the house), parametrical (The pilot of the 
plane is burning), instrumental (The old woman 
is covering the hat with the scarf) and temporal 
(The boy eats before he goes to bed). In reversible 
constructions, situational pragmatics doesn’t 
help and only grammatical markers are a reliable 
source for interpreting relationships between the 
two objects. It was demonstrated that irreversible 
constructions are estimated significantly more 
acceptable than reversible. It can be explained 
by pragmatic accessibility of sentences, which 
removes ambiguity. Secondly, it was found, that 
some types of constructions are more ontologically 
accessible, because they describe observable real-
world every-day situations. These constructions 
(prepositional, instrumental and temporal) are 
estimated significantly more acceptable than 
constructions, which are based on the abstract 
metaphors of location and movement (comparative 
and parametrical).

The current experiment focused on one type 
of constructions in the language-specific modality 
across the three aphasia types as compared with 
healthy speakers. The constructions involved 
were prepositional sentences which served as 
the prototypical constructions expressing space 
concepts in the language.

Linguistic variability of ‘space’ across 
languages is very high. Based on force dynamics 
theory by Talmy (1985) and Langacker (1999) it 
sets Location in its two aspects – Orientation and 
Motion – as two fundamental concepts coded in 
languages. In studying orientation and motion 
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cross-linguistically, prepositional constructions turn 
out tо be the crossing-point of various oppositions 
(in form and in meaning) such as figure, ground, 
path, manner, cause, adpositions, verbal and noun 
forms, systems of coordinates jammed and conflated 
in the most basic structures employed by a given 
language. Secondly, prepositional constructions 
express orientation and motion both prototypically 
as physical location and/or movement of the human 
body or other physically observed objects, and 
metaphorically.

The experiment involved 48 prepositional 
constructions (both reversible and irreversible) 
describing location in the physical (non-
metaphorical) world and paraphrases representing 
conventional implicatures of the mental picture 
created by these sentences. Three groups of 
aphasic individuals diagnosed with motor, sensor/
acoustic-mnestic, and semantic aphasia plus a 
control group of healthy speakers were separately 
tested. Participants had to choose one of the 
two paraphrases to the targeted sentence (e. g., 
sentence The boy is putting the bag into the bucket, 
paraphrases The bag is hardly visible or The bucket 
is hardly visible). The accuracy and the time of 
reaction were measured.

The results revealed significant difference in 
the accuracy and time of reaction in all groups 
of participants for the reversibility factor. Even 
healthy participants made more mistakes in 
reversible constructions. Critically, the reversibility 
factor interacted with the group factor for healthy 
individuals and patients with semantic aphasia: 
in irreversible sentences they made comparable 
number of mistakes (99 % correct in the healthy 
group and 93 % correct in the semantic aphasia 
group), but individuals with semantic aphasia 
demonstrated specific decay in interpretation of the 
reversible constructions within the range of chance 
level (64 % as compared to 88 % in the healthy 

group). Reversibility factor did not interact with 
the group factor for the healthy vs individuals with 
sensor/acoustic mnestic aphasia (64 %, 80 %) and 
healthy vs individuals with motor aphasia (66 %, 
77 %). Both sensor/acoustic mnestic and motor 
groups didn’t show a specific spatial disorder, 
but demonstrated general decay in processing 
prepositional constructions.

Summing up the accuracy results, individuals 
with sensor/acoustic mnestic and motor aphasia 
make more mistakes in reversible than in 
irreversible constructions, BUT in the same 
proportion as healthy speakers. They generally 
make more mistakes. Semantic aphasia patients 
have a specific spatial disorder as demonstrated by 
reversible constructions, BUT they don’t differ from 
the healthy speakers when dealing with irreversible 
ones.

Our data support Luria’s thesis about specific 
disorder in interpretation of space in reversible 
(not supported pragmatically) constructions 
by patients with semantic aphasia and refute 
the thesis by Goodglass (1993) that reversible 
constructions are non-specifically impaired in all 
aphasia types. Importantly, the current experiment 
provided strong support for the normal pattern of 
processing reversible and irreversible prepositional 
constructions in motor and sensor/acoustic-mnestic 
aphasia, the general decay of their linguistic 
processing being taken into account.
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Introduction
Agrammatic aphasia is a language disorder due 

to brain damage, in which grammar is particularly 

impaired. A core issue in neurolinguistic research 
is to what extent the language problems that 
aphasic patients suffer are exclusive for their 
brain damage. Possibly, the processes that are 
vulnerable in aphasia also require more cognitive 
resources for the healthy brain. A way to tap into 
unimpaired language processing is to study event-
related potentials (ERPs) registered at the scalp. 
ERPs are brain responses that can be related to 
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different levels of linguistic processing, including 
grammar.

Results from several structurally different 
languages demonstrated that agrammatic aphasic 
patients find it more difficult to produce and 
comprehend verb forms that refer to the past than 
verb forms that refer to the present, captured in the 
Past DIscourse LInking Hypothesis (PADILIH; 
Bastiaanse et al., 2011). The PADILIH holds that 
verb forms referring to the past, such as ‘wrote’, are 
impaired in agrammatic aphasia, because they are 
discourse linked: in order to interpret the past tense, 
an additional link has to be made to some other 
event time in the discourse. Verb forms referring to 
the present, such as ‘writes’, are relatively spared, 
because they are locally bound: no additional 
discourse-link is needed because the event time 
the verb refers to is in the here-and-now of the 
moment of speaking. The PADILIH is based on 
two assumptions: (1) Present Tense is locally bound 
within the sentence and Past Tense is discourse 
linked (Zagona, 2003) and (2) Discourse linking 
is impaired in agrammatic aphasia, whereas local 
binding is intact (Avrutin, 2000).

Differences in past and present time reference 
can also be found in non-brain-damaged individuals. 
In Dutch, Dragoy et al. (2012) showed that violations 
of a past time reference context by Present Tense 
such as in ‘The waiter who before *grinds the pepper 
doesn’t get a tip’ evoked a P600 ERP effect. The P600 
is a positive wave around 600 ms after the violation, 
evoked by grammar-related difficulties (Coulson et 
al., 1998). However, no such effect was found for a 
violation of a present time reference context by Past 
Tense, such as in ‘The waiter who now *ground the 
pepper doesn’t get a tip’. A delayed effect appeared 
only after all relevant discourse information had 
come in. This means that both violations have been 
noticed, but violations by Present Tense are treated 
as locally ungrammatical, while violations by Past 
Tense – as discourse-related.

In this study, two types of data on the time 
reference of verbs in Dutch are compared: (1) 
Aphasia data from a sentence completion test, and 
(2) ERP data from healthy participants.

Predictions
The reported differences in present and past 

time reference processing have been investigated 
in analytical verbs (which are single lexical verb 
forms such as ‘writes’), in which the values for 
Tense and time reference overlap. Interestingly in 
Dutch, reference to the past cannot only be done by 
a finite verb in the Past Tense, the Past Imperfect 
(such as ‘wrote’), but also by Present Tense in the 
periphrastic Present Perfect (such as ‘has written’). 
The latter form is more frequent in spoken language 

and consists of an auxiliary in Present Tense plus 
a participle. These two verb forms provide an 
excellent opportunity to differentiate whether it is 
Tense or time reference that underlies the difficulties 
agrammatic aphasic patients encounter with verbs. 
If it were past time reference through Tense only, the 
more frequent Present Perfect should be relatively 
spared as compared to the (infrequent) Past 
Imperfect. Based on the PADILIH, it is predicted 
that reference to the past will also be impaired if it 
is done through the Present Tense.

In parallel with aphasic patients, it is 
hypothesized that healthy participants treat 
reference to the past through Past and Present Tense 
in a similar way. This means that in the healthy 
brain the ERP effects to time reference violations 
are caused by the time frame to which the verb 
morphology refers – and not by the Tense value per 
se. If that is true, the grammar-related P600 effect 
will occur if a past time reference violation is made, 
also if it is by Present Tense.

Method and results
In the aphasia study, five agrammatic patients 

were tested in a sentence-completion paradigm on 
production of Present Perfect, and Past Imperfect 
and Present Imperfect, with 18 items per condition. 
Their average accuracy scores in the conditions 
with reference to the past (22 % on Past Imperfect 
and 32 % on Present Perfect) did not significantly 
differ from each other but were both significantly 
lower than their average accuracy on reference to 
the present (53 % accuracy for Present Imperfect).

In the ERP study, 32 healthy participants 
read sentences containing auxiliaries followed 
by a participle or infinitive. The auxiliaries in the 
contrasts had the same (Present) Tense, but different 
time reference values (past and non-past). Verbs 
referring to the past, such as in: ‘The grandpa who 
before has ground the pepper doesn’t get a tip’) 
were contrasted with verbs referring to the non-past, 
such as in: ‘The grandpa who before *will grind 
the pepper doesn’t get a tip’). The time reference 
violations evoked a P600 effect on the auxiliary, 
similar to the effect in Dragoy et al. (2012).

Discussion
This study shows that the problems with 

reference to the past in agrammatic aphasia are not 
related to Tense as such. The underlying problem 
is a deficit to refer to the past, as predicted by 
the PADILIH. The discourse-linking deficit has 
consequences for the production of both Tense and 
Aspect morphology. Past Imperfect and Present 
Perfect, in Dutch both used for reference to the past, 
are impaired agrammatic production, whereas the 
Present Imperfect, which refers to the present, is 
relatively spared.
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Healthy participants interpreted the past time 
reference of the Present Perfect already at the point 
of the auxiliary. When the auxiliary cannot be used 
to refer to the past, a time reference violation occurs, 
reflected in the P600 effect. This violation effect is 
similar to the one found in Dragoy et al. (2012) and 
has to be due to the time reference of the verbs and 
not their Tense. It confirms that the healthy brain 
equally treats verb forms with reference to the past, 
whether they are in Past or in Present Tense. Similar 
to the aphasic brain, the healthy brain treats verbs 
referring to the past differently from verbs that do 
not refer to the past.
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Abstract/ Pathological gambling has become 
one of the most serious social, psychological 
and medical problem in the modern society. It is 
characteristic for all-aged people of different social 
status and welfare. Personal degradation, problems 
with a family and work, financial losses and even a 
suicide become rather common repercussions of the 
addiction. For the reason for controvercial results of 
experiments pathological gambling requires more 
studies and attention of psychology, medicine and 
social science.

Introduction Pathological gambling can be 
determined as «a type of a non-chemical addiction 
when gaining some bonuses or prizes by means of 
gambling becomes the leading behavioral way to 
relax and to satisfy a tense need to play on money» 
(Kolesnikova 2009:3). Pathological gambling was 
classified as a disease by American Psychiatric 
Association in 1980 (Egorov and Malygin 2006). 
It means this disorder is under consideration by not 
only qualified psychologists but it also requires a 
special attention of medicine – psychiatrists in 
particular. To diagnose gambling such manuals as 
DSM–IV in the USA and MKB-10 in Europe are 
widely applied.

All the existing approaches in an attempt to 
explain the genesis of the pathological obsession 
are varied from psychological, emotional and 
cognitive (Korolenko, Malygin, Griffits, Mayrand 

2007) till neurochemical and genetical (Carlton, 
Regard, Ibanez 2006) ones. As a rule, the addiction 
is characterized by a progressive continuation 
developing gradually into a serious mental problem. 
Many scientists underline a sequence of stages 
through which a gambler passes (Bashkueva 2007; 
Enikolopov, Umnyashkina 2007; Koval, Milrud 
2006).

Methods In our research to study pathological 
gambling levels Koval and Milrud’s diagnostic 
method was used. According to it there exist 3 
levels of development of gambling:

1) experiencing hazard (before-symptoms 
addiction stage); 2) being accustomed to a game 
(a symptom stage); 3) seeing a sense of living in 
a game (a syndrome of gambling) (Koval, Milrud 
2006).

To study the leading incentives for participation 
in a gambling activity a questionnaire both for 
gamblers and non-gamblers has been worked out.

L. S. Vygotskiy’s free association experiment 
to determine the character of the associations and 
a probable difference between gamblers’ and non-
gamblers’ answers has been applied.

Results In the whole amount 45 people 
participated in the research, where 8 were 
pathological gamblers and the rest 37 people were 
students from University not attending gamble 
centers. Gambler’s addiction was diagnosed on the 
basis of MKB-10 by therapists in private and public 
medical centers in Minsk. The age of gamblers was 
varied from 23 till 49 years old. As a result, it was 
elicited: 25 % of gamblers were referred to the first 
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stage; 50 % – to the second and 25 % were classified 
as gamblers at the third level of addiction.

The obvious correlation between a gambler’s 
addiction stage and his gambling activity (in years) 
was not proved. Some probable explanations for it: 
1) the progress of gambling develops individually 
and depends on many criteria simultaneously; 2) 
fast or slow development of gambling addiction 
is determined by the preference of a particular 
hazardous game or their combination.

As for the leading incentives for participation in a 
gambling activity, gamblers-respondents pointed out 
that the escape from day-to-day life and problems, 
a special emotional state, a feeling of risk, hazard 
are dominated over «financial» reasons: making a 
fortune, money, an additional way to earn etc.

The following table shows the gambler’s 
answers why they attend gambling centers.

Probable Reason Grade 
1. Hazard 1,6*
2. The escape from 

problems and day-
to-day life

2,166

3. Confidence in 
winning

2,33

4. Entertainment 2,8
5. Having a rest 3
6. Need for strong 

emotions and 
feelings

3,25

7. Pleasure 3,5

Table 1. Reasons for participation in a hazardous 
game: the gambles’ answers.
Note: The less the grade, the more important.

If to juxtapose non-gamblers’ answers about 
the reasons for playing on money, an interesting 
comparison will be: 

People who do not gamble tend to consider 
a financial stimulus as the most significant and 
primary in adherence to the addictional behavior. It 
is reflected in the table:

 Probable Reason Grade 
1. Hazard 2,13*
2. Interest 2,25
3. Improving 

financial state
2,44

4. Strong emotions 2,44
5. Confidence in 

winning
2,45

6. “Light” money 2,57
7. An additional way 

to earn
3

Table 2. Reasons for participation in a hazardous 
game: the non-gambles’ answers.
Note: The less the grade, the more important.

According to Vygotskiy’s association experiment 
the following results were obtained: Pathological 
gamblers have 2 times more gambling associations 
in comparison with non-addicted people.

Non-gamblers → 
5,86 (21,71 %) associations 

from the whole amount

Pathological gamblers → 
11,5 (43,12 %) associations

have a correlation with a 
game

This fact emphasizes that not only a gambler’s 
external life (family, working, studying, social 
interaction) suffered from an obsessive need for 
a game but a gambler’s internal life (a thinking 
process, conscious and unconscious levels of 
psyche) as well. It happens because a game becomes 
the only mistress of all the existing desires and 
thoughts, completely eliminating all the previous 
interests from an addicted person’s life.

Summary Thus a unified understanding of 
the incentives for the participation in a gambling 
activity between gamblers and non-gamblers is 
absent. This fact underlines a complicated nature 
of the internal mechanism of this non-chemical 
addiction.

It is undoubtedly that pathological gambling 
is a psychological case. It is a ponderable reason 
for psychologists of many neughbouring spheres 
(social and cognitive, personal and behavioral etc.) 
to unite their knowledge and practical skills in a 
way to diagnose, to treat, to prognosticate and, of 
course, to prevent the development of this addiction. 
However, the contribution of medicine and social 
sciences in this process will be irreplaceable because 
a sober look, for example, of neurology or genetics 
at the internal predisposition in the development of 
this social phenomenon can broaden horizons in its 
understanding.
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The descriptive meaning of the word ‘now’ 
is anchored in the language system, but in each 
different instance of speech the word ‘now’ may refer 
to a different point or interval in time: it is a temporal 
indexical. ‘Now’ has been viewed as an indexical 
that has a fixed reference to the moment of speech, 
which can be derived based on the context in which 
the utterance takes place. For instance, Kaplan (1989) 
describes how the use of ‘now’ is semantically driven 
to always designate ‘time of utterance’.

Contrastingly, Mount (2008) observes that in 
English the indexical ‘now’ need not necessarily 
refer to time of utterance. By narrating an event the 
speaker can shift away from the time of utterance 
to a time that is being described, thus giving the 
indexical ‘now’ a new value. Consequently, Mount 

proposes not to treat ’now’ as receiving its reference 
automatically. An implication of this claim is that 
‘now’ can be paired with a verb inflected for past 
tense without leading to a grammatical violation, 
when in narration a shift to a past time frame has 
been made.

The aim of the current study has been to test the 
flexibility of reference of ‘now’ in an experimental 
setting and provide empirical support for one of 
the above made theoretical claims. Three types 
of Dutch sentences were designed to include a 
manipulation of context time frame in the first 
clause, reflecting narration within the boundaries of 
only one sentence (see (1), (2) and (3)). The time 
frame was manipulated in tense (past or present) 
and iteration (punctual,– i. e. an action that takes no 
more than just a moment in time-, or iterative,– i. e. 
an action repeated over time-). The second clause 
was kept the same over the three conditions, always 
starting with the Dutch word for ‘now’ (‘nu’) and 
immediately followed by a verb inflected for past 
tense.

(1) *De hele middag  pikt de zoon snoepjes en nu schilde hij de vrucht.
 ‘The entire afternoon steals the son candy and now peeled he the fruit.’
 [The son steals candy the entire afternoon and now he peeled the fruit.]  Present-Iterative
(2) De hele middag  pikte de zoon snoepjes en nu schilde hij de vrucht.
 ‘The entire afternoon stole the son candy and now peeled he the fruit.’
 [The son stole candy the entire afternoon and now he peeled the fruit.]  Past-Iterative
(3) Een uur geleden pikte de zoon een snoepje en nu schilde hij de vrucht.
 ‘An hour ago stole the son a candy and now peeled he the fruit.’
 [An hour ago the son stole a candy and now he peeled the fruit.]   Past-Punctual

For each of the three experimental conditions 
75 sentences were included. To avoid repetition 
effects the sentences were distributed over three 
lists. Each list contained only one version of the 
experimental sentences and was supplemented 
with 135 filler sentences which differed from the 
experimental sentences in structure.

The event-related potential (ERP) method 
was used for the purpose of the study, as it has 
proven useful in investigating temporal aspects 
of language processing. An acceptability task was 
administered during measurement of the EEG 
signal.

Thirty-two native speakers of Dutch 
participated in this study. Five participants were 
excluded from analysis because they showed 
too many artifacts in their EEG signal or did not 
finish the test. The remaining 27 participants (18 
female; mean age 22 years; all medical students, 

right-handed) were distributed equally over three 
lists (6 female, 3 male per list).

The participants were instructed to carefully 
read the sentences as they were presented in a 
word-by-word manner at the center of the computer 
screen. After each sentence the participants had 
to indicate whether they thought the sentence was 
linguistically acceptable or not, by pressing on 
either of two keyboard buttons. Sentences were 
presented in three blocks. The total testing time 
was approximately 40 minutes. Brain activity was 
measured using elastic caps in which 64 electrodes 
were implemented. The activity was amplified 
20,000 times and processed according to a standard 
procedure.

The results of the behavioral task indicate that 
individual differences exist for the appreciation 
of sentences of the three conditions. One third of 
the participants found experimental sentences to 
be acceptable independent of condition. This in 
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itself is a strong indication of the flexibility of the 
indexical ‘now’ in Dutch; according to some of the 
participants it is not incorrect to integrate ‘now’ 
with a past tensed verb.

Examination of the ERP waveforms showed 
that there was extra negativity time locked to ‘now’ 
for the punctual context sentences compared to the 
iterative context sentences. This negativity was most 
pronounced in the 500–800 ms time window and 
therefore could be taken as the so-called referential 
negativity (Nieuwland & van Berkum, 2008). No 
difference in processing of the past tensed verb 
following ‘now’ was found between conditions. 
However, for present context sentences compared 
to past context sentences a sentence-final negativity 
was found.

These differing ERP results for several sentence 
positions are best interpreted if language processing 
is seen as resulting in a model that is incrementally 
updated based on the incoming material: repetitive 
estimates of the meaning of each word are computed 
as each word is being processed (Baggio, 2008). At 
encountering the word ‘now’ a large shift in time 
frame has to be made when ‘now’ referring to 
present by default is to be integrated with punctual 
past context, as reflected by the late referential 
negativity for ‘now’ after a punctual past context. 

Such a shift is less evident for contexts in which 
an iterative, although past, action is denoted. The 
integration of the past tensed verb following ‘now’ 
is delayed until the end of the sentence, where 
processing costs for the present context are evident 
from late negativity in the EEG, but not in the past 
sentences.

These results are in line with Mount’s (2008) 
theory of flexibility of indexicals as they show 
that integration of a past tensed verb with ‘now’ 
for some participants is unproblematic, and for 
all participants varies given the set time frame. 
Consequently, based on our behavioral and ERP 
results we propose to treat ‘now’ as flexible 
indexical, rather than a fixed one.
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The development of the cognitive approach 
to argumentation is related to decision making 
process modelling in intellectual systems. If the 
logical approach is based on the formal validity 
of reasoning, the cognitive approach is aimed at 
the reproduction of argumentation by means of 
establishing interdependencies between the content 
components. The problems of the cognitive approach 
are examined in the works of Robert Abelson 
(Abelson, R.P. 1973), Dale Hample (Hample D. 
1992), Dmitry Pospelov (Pospelov D. A. 1989), 
Viktor Sergeyev (Sergeev V. M. 1987), K. Korb, 
R. McConachy and I. Zukerman (Korb K., 
McConachy R. and Zukerman I. 1997), Steve 
Oswald (Oswald S. 2007) and others. The cognitive 
approach (in contradistinction to logical approach) 
consists in the analysis of the connections between 
the contents of representations or statements 
transformed. It makes the mechanism of the 

cognitive modelling more flexible in comparison to 
the logical one, allows constructing argumentation 
models adjusted to the peculiarities of persuasion 
acts in concrete texts or speeches. At the same 
time, the cognitive models always depend on the 
context and cannot be extended to other, though 
similar in certain relations, mental processes. 
Since cognitive modelling is based on the content 
validity of statements used or on the structure of 
agent’s and addressee’s representations, the agent’s 
representation of the structure of addressee’s mental 
activity is relevant to argument set generation 
in the framework of the cognitive approach. 
The addressee’s representation in agent’s mind 
in the framework of the cognitive approach is a 
crucial component of argument set generation. 
Such approach makes us revise the notion of 
argumentation itself, the key element of which is 
the agent’s representation of the addressee or, as we 
will call it further, the addressee’s representation in 
the agent’s mind.

The understanding that the internal representation 
of addressee in the agent’s mind is the crucial aspect of 
argumentation distinguishes my approach from Dale 
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Hample’s cognitive conception of argument. Hample 
also regards cognitive dimension of argumentation 
as basic for argumentation studies. He introduces 
the idea of argument0, which “is the cognitive 
dimension of argument – the mental processes by 
which arguments occur within people” (Hample D. 
1992: 92) and states that “Argument0 is easily 
distinguishable from argument1 and argument2: it is 
private while the others are solely public. I believe 
that argument0 provides the structures for the other 
two, and is the reason that we can describe all three 
kinds of argument in similar terms – enthymematic, 
inference-containing, interpretive, and so forth” 
(Hample D. 1992: 106). To my mind, Hample is right 
when he insists on the primacy of cognitive treatment 
of argumentation in relation to other interpretations 
of the notion. But van Eemeren and Grootendorst 
(2004) are right to criticize the attempt to include 
in argumentation theory all types of cognitive 
processes which are necessary for implementation 
of argumentation in an agent’s and addressee’s 
minds. What I would like to propose is that there 
is a crucial cognitive element that is the core of all 
argumentation activity, namely, generation of a set of 
arguments on the basis of agent’s construction of an 
internal representation of the addressee. If we define 
the cognitive structure of addressee representation 
and identify the basic dependencies of the structure 
of argument set on the type of such representation, 
then we obtain a non-psychological mechanism of 
argument set generation.

Cognitive approach creates an opportunity 
to give a more detailed definition of the notion 
of argumentation as well as of the position of 
argumentation in the structure of real communication. 
Communication is always a dialogue of active 
parties. But in order to construct a theoretical 
model (which is always a simplification and cannot 
be a model while not being a simplification) it 
is reasonable to abstract from the dialogue the 
influence of one party on the other aimed at 
changing the beliefs of the latter. We will call the 
result of this abstraction persuasion. Persuasion 
results from the abstraction of the unilateral nature 
of communication (Bryushinkin V. N. 2008). We 
distract from the activity of the person whose 
beliefs are being changed and pay attention only 
to the fact whether their system of beliefs has been 
changed. In the course of this abstraction there 
emerges a situation of persuasion. The person 
who changes the beliefs of the other person will be 
referred to as ‘agent of persuasion’. The person, 
whose beliefs are being changed, will be referred 
to as ‘addressee of persuasion’. The establishment 
or alteration of connections between beliefs will be 
called ‘persuasion’.

Argumentation is a result of a double abstraction 
from the real dialogue, real communication, i. e. the 
abstraction from the addressee’s activity and the 
creation of their ideal image. The main feature of 
argumentation is the fact that the representation 
of the addressee underlies the set of arguments 
correlated with what the agent considers the bases 
of the addressee’s beliefs and their world model. 
These considerations allow us to formulate the 
definition of argumentation in the framework of the 
cognitive approach:

Argumentation is mental acts of the agent 
of persuasion performed on the basis of their 
representation of the addressee and aimed at 
developing a set of arguments, which, presented to 
the addressee, should change the system of beliefs 
of the latter.

This approach to argumentation clarifies the 
differences between the structure of persuasion and 
the structure of argumentation. If persuasion is an 
agent-agent interaction that implies the abstraction 
of the passivity of one party, argumentation is a 
project (cf. also Rescher N. 1998) of one person 
aimed at persuading the other one. In case of 
argumentation, we take into account only the 
internal representation of the addressee, which is 
formed by the agent of persuasion, rather than the 
real addressee.
The paper presents the results of research conducted 
in the framework of the project № 10–03–00798a 
“Cognitive approach to argumentation” supported by 
the Russian Foundation of Humanities.
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THE COGNITIVE RELEVANCE OF LINGUISTIC TRANSCRIPTION

Wallace Chafe
chafe@linguistics.ucsb.edu
University of California (Santa Barbara, 
California, USA)

The sounds of language mirror the flow of 
thought. Transcriptions attempt to represent those 
sounds in a visual form, and are thus two stages 
removed from thought itself. Nevertheless, they can 
provide useful evidence for thought organization. I 
discuss seven ways in which transcriptions can shed 
light on thought, illustrating each with sounds and 
ways of transcribing them.

(1) Intonation units and foci of consciousness. 
The minimal units of discourse are the brief 
spurts of language that are sometimes called 
intonation units. They are naturally represented 
by the separate lines of a transcription. Typically 
they are one or two seconds long and exhibit a 
variety of prosodic properties. They are usefully 
interpreted as expressions of individual foci of 
consciousness, and thus they provide evidence 
that consciousness itself proceeds in a series of 
brief fixations.

(2) Discourse topics and the topic organization 
of thought. A larger scale of discourse organization 
appears in discourse topics, reflecting coherent 
thought structures that are too large to be included 
in a single focus. A transcription can reflect topic 
boundaries with added spacing or in other ways. 
Topics often have a hierarchical structure that 
transcriptions can represent with degrees of spacing 
or with boundary lines.

(3) Sentences and expanded foci of 
consciousness. Sentences have a status that is 
intermediate between intonation units and topics. 
The fact that sentence boundaries often vary 
between different verbalizations of the same thought 
suggests that sentences are not units of stored 
knowledge analogous to intonation units and topics. 

Sentence boundaries are naturally transcribed with 
punctuation marks, supplemented on occasion with 
other prosodic markings.

(4) Prosody and emotions. Prosody plays several 
roles in language, but important among them is 
the expression of emotions. Transcriptions can 
represent emotional prosody to some extent with 
accent marks and punctuation, but when possible 
the inclusion of pitch and intensity contours can 
give a fuller picture.

(5) Disfluencies as evidence for the separation 
of thought from language. Although language is 
a significant component of thought, it is not the 
whole story. Evidence for the separation of thought 
from language is provided by the false starts and 
changes of wording that are important to include in 
transcriptions.

(6) Interlinear formats and language differences. 
Transcriptions of unfamiliar languages often rely 
on interlinear formats. Speakers are only partially 
aware of the analyses that such formats provide, and 
identifying their cognitive relevance (as opposed 
to their purely linguistic relevance) remains an 
interesting challenge.

(7) Language and music. Most of the factors 
listed above have parallels in music. The relation 
between the flow of thought in language and the 
flow of emotion in music has never been well 
studied. Comparing linguistic transcriptions with 
musical notation can shed important light in this 
area.
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COMPREHENSION OF CONVENTIONAL AND IDIOMATIC METAPHORS: 
RUSSIAN EVIDENCE FROM A SELF-PACED READING EXPERIMENT

N. V. Cherepovskaya
n.v.cherepovskaya@gmail.com
Independent researcher (Saint-Petersburg, Russia)

The purpose of this study is to analyze how 
two types of metaphors are processed compared 
to the same expressions used in the literal meaning 
(e. g. razvalivat’sja na časti, “fall to pieces”, about 

a person and an object). One of the main ongoing 
debates in this field is whether metaphors are more 
difficult to process than literal expressions, in 
particular, whether to understand a metaphor, the 
speaker must process and reject the literal meaning 
of the expression first. So far, the experimental 
evidence is inconclusive (Glucksberg 2003, Giora 
2007), and the present paper sheds new light on 
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this problem, presenting data from a self-paced 
reading experiment on Russian (using Presentation 
software).

To summarize the theoretical underpinnings 
of this debate, traditionally (starting from 
Aristotle), metaphors are treated as a special type 
of expressions, which suggests that they might 
be more difficult to process (Black 2002, Searlе 
2002). However, according to an influential theory 
proposed in (Lakoff & Johnson 1980, Lakoff 2002), 
metaphors permeate our language and thinking, 
allowing us to generalize our experience from 
one domain to another. If they are so central for 
our cognitive abilities, we would not expect any 
additional processing load to be associated with 
them.

The first type of metaphors used in our 
experiment was termed conventional. According to 
Lakoff’s theory, such metaphors are engrained in the 
speakers’ minds on the conceptual level: e. g. we are 
used to think and speak about our bodies and souls 
as if they were delicate objects. But linguistically, 
such metaphors can be expressed in different ways. 
E.g. the metaphor “body as a delicate object” stands 
behind the following expressions: razvalivat’sja na 
časti, “fall to pieces”, čuvstvovat” sebja razbitym 
“feel slack”, literally “feel broken”, raskalyvat’sja 
“to split” (about one’s head) etc. The second type, 
idiomatic metaphors, is fixed both on the conceptual 
and on the linguistic level (e. g. krepkij orešek “a 
hard nut to crack” about a person).

We used a classical self-paced reading design. 
Sentences appeared on a computer screen one at a 
time. At first, all letters were masked by hyphens. 
The participant pressed a key to reveal a fragment 
of text such that each key press revealed further 
text and masked the previously revealed text. 
Presentation software was used to measure the 
time between each key press with 1 ms accuracy. 
After each sentence, a comprehension question 
appeared on the screen to control that participants 

were actually reading rather than simply pressing 
keys.

We designed 18 pairs of target sentences (some 
examples are given below) and 20 fillers. Previous 
reading studies using different techniques show that 
the processing of a text fragment continues when 
the gaze is already shifted to the next fragment 
(so-called spill-over effect). Therefore each pair 
of target sentences contained three identical 
fragments: the crucial one, containing the metaphor 
or the same expression in the literal meaning, the 
one before it (to control for spill-over effects) and 
the one after it (to be able to analyze later stages 
of processing). 28 native speakers of Russian took 
part in our study. Average reading times for these 
fragments are presented in Fig. 1 and Fig. 2.

For conventional metaphors and their literal 
pairs, there was no significant reading time 
difference for any fragment. These findings support 
the hypothesis that metaphors are processed 
as easily as literal expressions. However, the 
crucial fragments in the sentences with idiomatic 
metaphors were read faster than in the sentences 
with identical literal expressions (F=3,908; 
р=0,049). We can conclude that idiomatic and non-
idiomatic metaphors require different processes to 
be understood; that idiomatic metaphors are stored 
in the mental lexicon as a whole, which facilitates 
their processing; and that their processing definitely 
does not involve the assessment of literal meaning.

Conventional metaphor: Sergejj Ivanovich 
/ k uzhasu vsekh rodstvennikov / razvalivalsja 
na chasti, / prostojav tri chasa / pod prolivnym 
dozhdem.

Sergei Ivanovich / to the horror of all relatives / 
was falling to pieces / after standing for three hours 
/ in the pouring rain.

The same expression in the literal meaning: 
Ljubimyjj babushkin stul / k uzhasu vsekh 
rodstvennikov / razvalivalsja na chasti, / prostojav 
tri chasa / pod prolivnym dozhdem.

Fig. 1. Average reading times for the sentences in the conventional metaphor condition (ms)
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The grandma’s favorite chair / to the horror of 
all relatives / was falling to pieces / after standing 
for three hours / in the pouring rain.

Idiomatic metaphor: Sotrudniki policii / nikak 
ne mogli / raskusit' krepkijj oreshek / kak ni staralis' 
/ vybit' u nego / priznanie.

Policemen / absolutely could not / bite through a 
hard nut to crack / however hard they tried / to beat 
a confession.

The same expression in the literal meaning: 
Ryzhie belochki / nikak ne mogli / raskusit' 
krepkijj oreshek / kak ni staralis' / dobrat'sja do 
zernyshka.

Red squirrels / absolutely could not / bite 
through a hard nut to crack / however hard they 
tried / to get to the seed.
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FOCUSING ON INDEFINITE NOUN PHRASES IN GERMAN 
AND ENGLISH: CONSEQUENCES OF REFERENCE 
FORM ON THE SUBSEQUENT DISCOURSE

Sofiana I. Chiriacescu
Sofiana.chiriacescu@ling.uni-stuttgart.de
University of Stuttgart (Germany)

One of the fundamental questions underlying 
theories of language production concerns referent-
tracking, including what referents are preferred to 
be picked up in the subsequent discourse and what 
types of referring expressions are used for this 
purpose. A body of linguistic and psycholinguistic 
studies found out that several factors and criteria 
influence the frequency of re-mention of referents, 
such as prominent syntactic positions (e. g. subjects, 
focus of clefts) and different thematic roles (e. g. 
Stimulus role in a transitive event with Stimulus and 
Experiencer roles). Given their high accessibility 
or prominence in terms of syntactic and semantic 
factors, these referents are furthermore likely to 
be picked up in the following discourse by means 
of a more reduced type of referring expression 

(typically a pronoun) compared to their less-
prominent counterparts (Givón 1983, Grosz, Joshi 
and Weinstein 1995). In this paper, we focus on 
referents mentioned in non-prominent positions 
in English and German, i. e. as direct objects 
realized as indefinite noun phrases, and argue that 
they differ in terms of frequency of subsequent 
mention and likelihood of pronominalization. The 
results are discussed in terms of how different 
types of indefinite noun phrases affect the discourse 
structuring potential of their referents during 
reference production.

Study1: The English data (Indefinite-this vs. 
indefinite-a)

According to several studies (Prince 1981, 
Ionin 2006), English this can be used as an 
indefinite determiner alongside the simple 
indefinite article a (n). The Experiment (Exp1) 
investigates whether referents introduced by this 
and a (n) differ in terms of likelihood of subsequent 

Fig. 2. Average reading times for the sentences in the idiomatic metaphor condition (ms) 
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mention and likelihood pronominalization. 
Design. We used a sentence-continuation task 
with no pronoun-prompt. Participants (n=20) 
read story fragments (e. g. (1)) and were asked 
to add five logical and natural-sounding sentence 
continuations to each of the stories. All critical 
referents were constructed in direct object position 
and were realized as indefinite noun phrases. We 
only manipulated the morphological realization 
of the direct objects (2 conditions: this-condition 
and a (n) -condition).

(1)  Sample experimental item from Exp1
this-condition a (n) -condition
Yesterday evening was so 
warm that James decided to 
hang out with friends at the 
local coffee shop. On his way 
downtown, he saw this kid 
coming down the street.

Yesterday evening was so 
warm that James decided 
to hang out with friends at 
the local coffee shop. On his 
way downtown, he saw a kid 
coming down the street.

Each target item contained individual references 
to two characters. In (1), for example, the first 
referent (James) is the clearly established topic 
constituent of the story fragment, as it is mentioned 
twice (with a proper name and pronoun) in 
grammatical subject position. The critical item in 
(1), this kid, is introduced as an indefinite noun 
phrase in direct object position in the last clause of 
the story fragment. In light of previous studies on 
indefinite-this (Gernsbacher & Shroyer 1989), we 
predict that this-referents will be: (i) more frequently 
picked up, and (ii) more likely to be mentioned with 
a pronoun in the subsequent discourse, compared to 
a-referents.

Results. The first part of our prediction was 
confirmed, as this-referents were picked up in the 
subsequent discourse more often than a-referents 
(in 85% vs. 15% of the cases). The second part of 
our prediction was not confirmed, as the anaphoric 
expressions used for both indefinite types were 
definite noun phrases (Fig.1.).

Fig. 1. Type of referring expression used for 
the first re-mention of the referents in the this-
condition and a (n) -condition

Study2: The German data (Indefinite-so’n vs. 
indefinite-ein)

The German determiner so’n can be used in a 
similar way as English indefinite this (von Heusinger 
2011). Experiment 2 (Exp2) had the same design, 
but tested the discourse behavior of indefinte-so’n 
compared to that of the simple indefinite headed by 
ein (e) (‘a (n) “). Again, we manipulated only the 
type of indefinite noun phrase, which resulted in 2 
conditions: so’n-condition and ein (e) -condition, 
as in (2). Our prediction is, that if the accessibility 
of so’n-referents is comparable to that of referents 
preceded by indefinite-this, then the results of the 
two experiments should be similar. Results: Similar 
to the findings of Exp 1, so’n-referents were picked 
up more often in the ensuing discourse than the ein 
(e) -referents (in 80% vs. 17% of the cases), but 
did not show a preference for pronominalization 
(Fig.2).

Fig. 2. Type of referring expression used for 
the first re-mention of the referents in the so’n-
condition and ein (e) -condition

Conclusions: First, both indefinite this and 
indefinite so’n signal the likelihood of subsequent 
mention of their referents. Second, the findings 
of both Exp1 and Exp2 underline the necessity 
to dissociate between likelihood of subsequent 
mention and likelihood of pronominalization, as 
they do not point to the same type of accessibility of 
a referent. Third, we argue that the different markers 
of indefinite noun phrases (i. e. this in English and 
so’n in German) were developed to distinguish 
between accessible and non-accessible referents 
when realized as direct objects, as such referents 
are better competitors for the subject referents, at 
least in terms of likelihood of subsequent mention.
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MEMORY IN RATS WITH NEONATAL DIABETES MELLITUS
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Type 2 diabetes mellitus (T2DM) is a metabolic 
disease associated with many complications 
including CNS disorders referred to as diabetic 
encephalopathy. They are manifested as decreased 
activity of all cognitive functions, and impaired 
verbal, visual and working memory (Kodl and 
Seaquist 2008). However, the causal factors 
responsible for CNS complications in T2DM 
and the mechanisms of pathogenesis that lead to 
neurodegenerative diseases have not been fully 
elucidated. The data is available according to which 
in the brain the alterations and abnormalities in the 
signaling systems regulated by insulin, insulin-
like growth factor-1, biogenic amines and peptide 
hormones, and the changes in expression of the 
components of these systems induce disturbances 
in the growth, differentiation, metabolism and 
apoptosis in neuronal cells and contribute to 
triggering neurodegenerative processes and the 
development of cognitive deficit and other CNS 
disorders in patients with T2DM and animals with 
experimental DM (Gerozissis 2008).

The aim of the present work is to study, first, the 
influence of metabolic alterations associated with 
DM on formation of the long-term spatial memory 
and learning in Morris water-maze (MWM) test 
in female rats with neonatal model of T2DM 
and, second, the influence of intranasal insulin 
(I–I) on the cognitive functions in diabetic rats. The 
influence of I–I on the functioning of the diabetic 
brain was assessed studying the binding parameters 
of insulin receptors (IR) and the gene expression 
insulin receptor substrate 2 (IRS2), the upstream 
components of the insulin signaling system.

Neonatal rats (5 days) were treated 
intraperitonially with a single dose of streptozotocin 
(80 mg/kg), which led to impairment of glucose 
tolerance and mild hyperglycemia, typical of T2DM, 
in adult animals (Hemmings and Spafford 2000). 

The insulin receptor binding in the synaptosomal 
membranes was evaluated using [125I] -insulin, 
and the IRS2 expression in the brain areas was 
estimated by RT-PCR. A week before and during 
39 days of cognition experiments diabetic and non-
diabetic rats received daily I–I (0.48 IU/rat every 
day) or placebo. A spatial memory and learning 
were studied in spatial version of MWM test (Van 
Dam et al. 2006).

The insulin binding capacity of IR in the 
synaptosomal membranes isolated from the brain 
of diabetic rats practically did not differ from 
the control. The expression of IRS2 gene in the 
hypothalamus of diabetic animals was decreased 
by 68% compared with control, and I–I treatment 
fully restored IRS2 expression decreased in T2DM. 
It had no effect on the levels of IRS2 mRNA in the 
cortex and olfactory bulbs, which in T2DM did not 
differ significantly from the control. The obtained 
data gives evidence for I–I-induced restoration of 
functional activity of the initial components of the 
insulin signaling system in the hypothalamus in 
T2DM and allows IRS2 to be regarded as a target of 
therapeutic action of I–I.

Using WMW test we found that the length of 
path in swimming tracking of diabetic and control 
rats differed significantly. In the first series (days 
1–5) of experiments, to locate the platform it took 
the diabetic rats, on average, twice as long as 
control animals. The dynamics of time reduction 
in locating the platform was less pronounced 
compared with control animals. In the second 
series (days 35–39), the escape latency in diabetic 
rats was 3–5 times longer compared with control 
animals. On the first day of the second series the 
search time to locate the platform in diabetic rats 
increased by 70% compared with the last day of 
the first series, while the corresponding parameters 
of the control were not changed. The number of 
annulus crossings in diabetic rats decreased by 45% 
in the first series and by 40% in the second series 
compared with control. These findings indicate 
the development of cognitive deficit in rats with 
neonatal T2DM, as is illustrated by impairment of 
their learning and spatial memory in comparison 
with healthy animals.
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In diabetic rats I–I made the latency period 
three times shorter, on average. The maximal 
effect of I–I was five times, at most, the reduction 
of escape latency in the first and the second series 
of experiments. As far as I–I-treated diabetic rats 
are concerned, in the second series the length of 
swimming path was similar to that of control and 
I–I-treated non-diabetic rats, being significantly 
shorter than in the case of non-treated diabetic 
animals. The number of annulus crossings in the 
case of I–I-treated diabetic rats increased compared 
with diabetic animals and on the 39th day of testing 
the difference in this parameter between untreated 
and I–I-treated diabetic rats was statistically 
significant at P < 0.05. These furnishes grounds to 
say that I–I improves the long-term spatial memory 
in diabetic rats, making it similar to healthy animals. 
A decrease of time required to locate the hidden 
platform, a shorter swimming path, as well as higher 
swimming speed and the increased number of 
annulus crossings in the case of I–I-treated diabetic 
animals show the insulin-induced improvement of 
learning in rats with the neonatal model of DM.

Summing up, the obtained data give strong 
evidence for the benefit of I–I in the treatment of 
T2DM to prevent neurodegenerative diseases and 
cognitive deficit, and indicate that insulin signaling 
system, the major component of overall hormonal 
network in the brain, is an important target in the 
therapy of DM-induced CNS diseases.
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Cognitive control is the ability of human mind 
to organize its own cognitive processes. One of the 
most important debates in the cognitive control 
research is whether this ability is founded on some 
general and global cognitive mechanism. It is being 
proposed (e. g., Braver, Paxton, Locke, & Barch, 
2008; Koechlin & Summerfield, 2007) that there 
exists global control, which is involved in most of 
the situations, and which adapts to the requirements 
of those situations. However, some authors (e. g., 
Egner, 2008; Nigg, 2000) provide the evidence that 
in order to deal with different control problems, the 
human cognitive system is equipped with many 
distinct, low-level and very specialized control 
processes, and no general control can be found.

Our goal is to investigate this controversy in 
regard to so-called Stroop interference (MacLeod, 
1998). The classical Stroop task (so called the color-
word task) consists of naming a color of a colored 
word which itself means an incongruent color. 
Interference effect, namely a positive difference 

between RTs for incongruent and neutral stimuli 
(e. g., colored letters X), reflects the additional time 
consumed by the control processes while overriding 
the interference from a dominant process (reading). 
Other popular version is the picture-word task, 
which consist of naming a picture including an 
incongruent word (e. g., a picture of the dog with 
a word “cat” placed in it). Some recent models of 
the Stroop (van Maanen, van Rijn, & Borst, 2009) 
assume a general mechanism underlying both tasks, 
but appearing at different stages of processing. 
Contrary to this view, we suspect that these two types 
of interference may differ qualitatively, especially 
with regard to the involvement of negative priming.

The negative priming effect is widely explained 
in terms of persisting inhibition of the stimulus 
representation from a preceding trial, resulting in an 
impaired access to that representation in a current 
trial (Tipper, 1985). On the contrary, the inhibition 
of a response is best described by the horse-race 
model (Logan & Cowan, 1984), which assumes that 
some residual activation of the previously stopped 
response tendency should be present also in a 
current trial, leading to no negative priming effect. 
Following this logic, we expected the negative 
priming effect in the picture-word task, assuming 
the semantic (representational) nature of conflict 
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in this task, while no such effect was expected in 
the color-word task, which probably imposes a 
response conflict.

A total of 81 women and 42 men participated. 
Mean age was 21.1 years (SD = 3.1, range 18–40). 
70 people were randomly assigned to the color-
word task, and 53 – to the picture-word task.

The stimuli in the color-word Stroop were four 
capital Polish words naming red, green, blue, and 
black colors. Each word could be printed in one of 
respective ink colors. In case of the picture-word 
task, the stimuli were four figures (square, rhombus, 
circle, & oval). Each congruent stimulus contained 
a word meaning the color/figure, respectively. 
Incongruent stimulus contained a word meaning 
another color/figure. In each task, two fingers of each 
hand were dedicated to responding. A total of 80 
congruent and 80 incongruent stimuli were applied, 
in a random order. Each stimulus was presented for 
2.5 s and then was followed by a mask shown for 1 s.

The independent variables were: the task, the 
type of a trial (congruent vs. incongruent), and 
whether a trial was primed (P) or not (N). In primed 
trials, the distractor feature (a word) from the 
preceding trial referred to a target feature (a color 
or a figure, respectively) in a current trial. In non-
primed trials a target feature in a current trial was 
not related to the preceding distractor feature. DV 
was the mean latency of correct responses directly 
following a correct response. Response latencies 
shorter than 300 ms or longer than 2200 ms were 
eliminated from the data set. P trials constituted 
18.6% of trials in both tasks, while the remaining 
81.4% were NP trials.

A few participants were excluded due to low 
accuracy. We ran 2×2×2 ANOVA in order to test the 
effects of the three independent variables on DV. 
There was no significant main effect of the task 
(F < 1): participants responded to both task with 
comparable latency. As could be expected, responses 
in congruent trials were significantly faster than in 
incongruent trials, F [1, 115] = 26.5, p <.001. The 
priming effect was also significant, F [1, 115] = 5.7, 
p =.017, however the priming entered a two-way 
interaction with the type of the task, F [1, 115] = 5.8, 
p =.015. There was a significant negative priming in 
the picture-word task, both in congruent (801 vs. 
876 ms, in NP vs. P trials, respectively; p <.001) 
and incongruent trials (856 vs. 927 ms, in NP vs. P 
trials, respectively; p <.001). On the contrary, in the 
color-word task, the differences in mean latencies 
between P and NP trials were not significant (ps 
>.15), neither in congruent (825 vs. 845 ms, in NP 
vs. P trials, respectively) nor in incongruent trials 
(929 vs. 916 ms, in NP vs. P trials, respectively). 
In each of the tasks, priming selectively affected 

interference effects. In the color-word task, priming 
significantly decreased interference, F [1, 152] = 
3.88, p =.049, but it did not yield significant effect 
(p >.6) in the case of the picture-word task.

Summing up the results, the picture-word 
task was subject to evident effect of negative 
priming. This effect was huge (75 ms on average), 
as it surpassed the interference effect (53 ms on 
average). On the contrary, no priming effect on RTs 
was observed in the color-word task. The opposite 
pattern of results regarded the interference effect. It 
was decreased by priming in the color-word task, 
but no such an effect was present in the picture-
word task. The results support the hypothesis that 
negative priming, resulting from inhibition of 
some mental representations, is only present in the 
picture-word task, probably because only in this 
task the conflict regards such representations. On 
the contrary, processing colors in the color-word 
task probably directly activates respective motor 
responses, so mean RTs are not affected by priming. 
However, probably due to some residual response 
activation, priming had also a positive influence 
on conflict resolution in that task, resulting in a 
lowered interference. If one mechanism supported 
resolution of interference in both tasks, then it 
should be influenced by negative priming in similar 
ways, but the opposite data were found. Thus, our 
original work suggests that the color- and picture-
word interference effects are not supported by the 
same general control mechanism, but they represent 
different and specific conflicts within human 
cognitive architecture.
The work was sponsored by The National Science Centre 
of Poland (2011/01/D/HS6/00467).
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Introduction
Artificial grammar learning (AGL) task is one 

of the most popular tasks used to study implicit 
learning (e. g. Reber 1968; Dienes and Scott, 
2005).Participants are to memorize letter strings 
created according to the specific rule, which they 
are unawareof. After learning phase participants, 
being informed about the existence of the rule, are 
to classify new strings as consistent or not with 
the rule. Usually the classification performance is 
significantly above chance level, despite participants 
are unable to describe the rule.

Numerous AGLstudies reveal individual 
differences in task performance (see: Underwood 
1996). Nevertheless in most of those studies 
individual differences were treated as a “noise” 
(Kaufman et al. 2010). Only few researchers treat 
implicit learning as an ability. Most of those studies 
concern relations between intelligence and implicit 
learning. Kaufman et al. (2010) investigated broad 
number of links between personal variables and 
performance in implicit learning task. Amongst all 
they inquired relations between implicit learning 
and processing speed. Kaufman et al. (2010) argue 
that even in the absence of implicit learning’s 
associations with complex cognitive processes 
(such as intelligence), differences in implicit 
learning should be related with the processing 
speed, as both processes share primitive and broad 
nature. Salthouse et al. (1999) found that implicit 
learning is related to processing speed measures 
from WAIS IQ battery. In the study by Kaufman et 
al. (2010) processing speed (measured with various 
speed tests, e. g. the one from WAIS) was the only 
elementary cognitive processto which implicit 
learning was significantly related.

Links between implicit learning efficiency and 
trait impulsivity were also investigated.Strack and 
Deutsch (2004) claim, that the impulsive system 
involves an associative network that is automatically 
activated through learning and experience. It is 
fast and needs no attentional resources. Such 
characteristic suggests that implicit learning ability 
may be positively associated with trait impulsivity. 
According to Whiteside et al. (2005) four major 
dimensions of impulsivity are: urgency, lack of 
premeditation, lack of perseverance and sensation 
seeking. Kaufman et al. (2010) hypothesize that 
the most relevant form of impulsivity for implicit 

learning is lack of premeditation. Therefore, 
individuals who deliberate extensively may do so 
in part because they are poor at detecting incidental 
covariances, which then leads to deficiencies in 
quick and intuitive decisions. According to their 
results, a correlation between implicit learning and 
lack of premeditation can be observed. Participants 
with higher implicit learning scores deliberate less 
about decisions in their daily lives.

We assume that forcing subject to react fast 
vs. forcing subjects to react slow affectsAGL 
task performance. Such manipulation will 
experimentally raise lack of premeditation vs. 
extensive deliberation.Furthermore we assume that 
individual differences in performance in AGL task 
result from response strategies applied in testing 
phase (reflexive vs. confirmatory). Therefore we 
hypothesize that:

1. Time restrictions in classification phase 
will alter response strategies that influence overall 
accuracy as well as“regular”/“irregular” response 
ratio.

2. Forcing subjects to respond faster will 
cause confirmatory strategy, which will be observed 
as higher rate of “regular” responses.

3. Forcing subjects to respond slower will 
cause reflexive strategy, which will be observed as 
lower rate of “regular” responses.

4. Applying confirmatory strategy will result 
in increase of string classification accuracy.

Experiment 1
Method
Participants (N=88) performed computerized 

AGL task. Material we used was taken from 
the work byHigham (1997). Participants were 
randomly divided into three groups, differing in 
the instruction and feedback in the test phase. 
All participants performed learning phase at first. 
They were informed that they are participating in 
a memory test and their task is to memorize letter 
strings that are to be presented. In the learning 
phase 16 grammatical strings were presented 3 
times in random order. Each trial consisted of letter 
string, (5 s), followed by the blank screen (300 ms). 
Then, before the testing phase participants were 
informed that the strings they were presented were 
composed due to a rule. They were askedto classify 
new strings asconsistent with this rule – “regular” 
or not – “irregular” by relevant keypress. Those in 
forced accelerated response group were to respond 
fast (not longer than 1.5s) and those in forced 
decelerated response group were to react slowly 
(not faster than 1.5s) and consider their decisions. 
The instruction in control group did not mention 
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the required response speed. Test phase consisted 
of 64 strings (32 grammatical). Presentation of each 
string was followed by a blank screen (300 ms). In 
forced accelerated and forced decelerated groups if 
response was too fast or too slow (depending on the 
group), feedback informing about this violation was 
provided.In control group each string was presented 
till response.The whole experiment lasted about 15 
min.

Results and conclusions
Manipulating response timeouts influenced 

regular/non-regular response ratio. Participants 
in the forced accelerated response took more 
confirmatory strategy (significantly more “regular” 
responses in forced accelerated response than in 
forced decelerated response group, post hoc analysis 
significant at p=0.029. Changes in strategy did not 
altertask performance accuracy. Nevertheless being 
significantly above chance, task accuracy was very 
low (53,38%). This could have blurred actual results 
so that experiment 2 was performed.

Experiment 2
Method
Task procedure was the same as in exp 1. The 

only difference was that we used grammar by 
Dienes and Scott (2005), which was shown to elicit 

higher classification accuracy. The learning phase 
consistedof 15 strings repeated 3 times. Test phase 
consisted of 60 strings (30 grammatical).

The data from experiment 2 is currently being 
processed.
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Introduction
Link between emotion and cognition is one 

of the thoroughly studied fields in cognitive 
psychology. Despite the fact that inhibition is one 
of the key aspects of cognitive control, only few 
studies investigated emotional modulation of these 
processes (Mitchell, Phillips 2007). Finkelmeyer et 
al. (2010) found that positive mood leads to increase 
in the inhibitory costs in Stroop task, while negative 
affect may reduce Stroop interference. Apart from 
influences on inhibitory processes, emotions 
modulate breadth of attentional scope as well. 
It is often stated that positive emotions broaden 
attentional scope, whereas negative emotions 
narrow it. Nevertheless Gable and Harmon-Jones 
(2008) showed, that these links are motivation-
modulated – approach-motivated positive emotions 
narrow the attentional scope. In their study particular 
affective and motivational states were evoked by: 

(a) presenting a film at the beginning of the study, 
(b) presenting block of pictures at the beginning 
of the study, or (c) between trials. As a measure of 
attentional breadth Kimchi and Palmer’s (1982) 
and Navon’s (1977) task were used. In the latter 
study Gable and Harmon-Jones (2010) have also 
shown that low-motivation negative affect caused 
attentional broadening, whereas disgust, high-
motivation negative affect narrowed attentional 
focus.

Having those results in mind, it is worth 
investigating whether motivation intensity rather 
than affect itself influences cognitive inhibition.

Here we focus on negative affect, to which not 
much attention was paid in previous studies. We 
hypothesize that approach/avoidance motivation 
modulates influence of negative emotions not 
only on attention but on inhibition processes as 
well. While high avoidance-motivated negative 
affect is evoked (by the presentation of particular, 
standardized pictures), the inhibitory functioning 
is better – what can be seen in better performance 
in stop and go/no-go tasks. While low avoidance-
motivated negative affect is evoked, the inhibitory 
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functioning is worse – what is shown in poorer 
performance in those tasks.

Experiment 1
In order to select material for the study, a pilot 

experiment has been conducted. Subjects (N=50) 
rated on the 1–9 scale, 240 successively shown 
pictures. They assessed if particular picture evokes 
approach or avoidance motivation. Pictures (90 
negative – 45 with expected high avoidance – 
e. g. gun and 45 with expected low avoidance 
motivation – e. g. cemetery; 90 positive – 45 with 
expected high approach – e. g. dessert and 45 with 
expected low approach motivation – e. g. flower; 
and 60 neutral – e. g. shoes), were selected from 
the International Affective Picture System (IAPS; 
Center for the Study of Emotion and Attention 
[CSEA], 2005) on the basis of their affective 
valence ratings (Lang, Bradley and Cuthbert 2005). 
Pictures where matched for the arousal level and 
for low level of sex differences in ratings (Lang 
et al. 2005). Basing on the participant ratings, 90 
pictures were chosen for the following study (40 
neutral, 30 high avoidance-motivated, 30 low 
avoidance-motivated). Pictures in negative affect 
groups differed in valence from those in neutral 
group. Pictures in high avoidance-motivated affect 
group differed in avoidance rating from pictures in 
both neutral and low avoidance-motivated negative 
affect groups.

Experiment 2
64 subjects took part in the main experiment. 

All subjects reported normal or corrected to normal 
vision.

First participants were filling in STAI 
questionnaire. Then they were performing 2 
computerized tasks measuring inhibition. They 
were assigned to one of three groups differing in 
IAPS pictures being presented: (1) high avoidance – 
motivated negative affect (pictures of e. g. snakes, 
spiders, wounds, weapons); (2) low avoidance – 
motivated negative affect (pictures of e. g. sad 
people, graves); (3) neutral affect – (pictures of e. g. 
people, streets, buildings). At first they performed 
go/no-go task in which they were to do decide if the 
presented letter is a vowel or a consonant (letters: a, 
e, i, o, u, y, s, r, n, g, c, l were being presented). First 

session of the task consisted of 96 go trials. Then 
in the go/no-go session participants were told not 
to react when letters a and c were presented. No-
go trials were 20% of the trials in that session. In 
both sessions each trial consisted of a presentation 
of an IAPS picture (800 ms) followed by a target 
letter, presented till response or 1500 ms. New trial 
started after 300 ms. Then participants performed 
stop-signal task in which they had to discriminate 
the direction of presented arrow. 20% of the trials 
were stop trials – the black arrow changed its color 
into red after 200 ms. In those trials subjects were 
to refrain from reaction. Before presentation of 
an arrow (both in “normal” and in “stop” trials) 
an IAPS picture was presented for 800 ms. After 
performing those computerized tasks, participants 
were assessing on 11 point Likert scale: (1) what 
kind of affect (positive vs. negative) was evoked by 
the presented pictures, (2) what kind of motivation 
(approach vs. avoidance) was evoked by the 
presented pictures.

Data are being processed and analyzed. 
Additionally, approach-avoidance motivation 
norms for IAPS pictures will be provided online, 
which can be useful for further investigations.
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Human ontogeny entails the construction and 
use of semiotic mediational means to regulate 
psychological functions intrapersonally and 
interpersonally. In the Vygotskyan school of 
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thought, speech is regarded as both a mediatory 
tool and a mediated higher mental function and 
as such, is considered central to the development 
of children’s cognition. Founded in Vygotsky’s 
(1986) seminal work on speech as an instrument of 
thought, this study examined speech internalisation 
and the dynamics of verbal mediation of problem 
solving in children and young adults with specific 
focus on the use of social, private and inner speech 
in task execution. The aim of the study was to 
investigate comparatively the incidence of speech 
produced by children and young adults during 
problem solving. Pre-primary and primary school 
children divided into four age groups and a sample 
of University students with equal distribution 
of male and female participants completed the 
Coloured and the Standard version of the Raven’s 
Progressive Matrices, respectively. The participants 
were of different ethnic origin but all spoke English 
as their first language. To create a stimulating 
social environment, the participants of the same 
age group were placed in groups of three. Thus, 
task execution was individual but took place in a 
socially supportive context in which each child was 
able to solicit (and receive) ad hoc assistance from 
peers or from the researcher.

In a one-way MANOVA, it was demonstrated 
that there was a significant effect of age (age groups 
1 to 5) on the combined dependent variable speech 
type, F (12, 390) = 8. 94, Pillai’s trace =.65, p <.05, 
ŋ2=.22. Analysis of each individual dependent 
variable using Bonferroni adjusted alpha level 
of.017 showed that there was a significant univariate 
main effect of age group on social speech, F (4,130) 
= 3.66, p <.001, ŋ2 =.1; on private speech,

F (4,130) = 8.01, p <.001, ŋ2=.2; and on 
inner speech F (4,130) = 20.1, p <.001, ŋ2 =.38. 
The five age groups differed in terms of all three 
individual dependent variables. In children alone, 
the exploration of the use of speech by means of a 
one-way MANOVA also indicated that there was a 
significant multivariate main effect of the between-
subjects factor age group (age groups 1 to 4) on the 
combined dependent variable speech type, F (9,348) 
= 7.31, p <.001, Pillai’s trace =.48, ŋ2 =.16. Each 
of the three types of speech demonstrated an age-
related change and followed a distinct ontogenetic 
trajectory.

Across childhood and early adulthood, social 
speech followed a complex polynomial trend, 
both linear and cubic, but primarily compliant 
with features of a linear decrease. Both inner and 
private speech initially increased and subsequently 
decreased, thus conforming to a curvilinear 
trajectory. A specific analysis focusing on the 
pattern of speech production in the youngest and 

the oldest participants, revealed that in the one-
way Repeated Measures ANOVAs, there was a 
significant difference in the use of the three speech 
types in both the preschoolers group, F (2, 58) = 
10.78, p <.05, ŋ2 =.27 and in the students group, F 
(2, 28) = 7.5, p <.05, ŋ2 =.35. Preschoolers relied 
extensively on social speech (M = 1.34, SD = 1.75), 
then on private speech (M = 1.17, SD =1.7), and the 
least of all––on inner speech (M = 0.2, SD = 0.4).

Young adults relied preferentially on social 
speech (M =.76, SD =.95), then on inner speech (M 
=.2, SD =.17) and minimally on private speech (M 
=.04, SD =.11). The comparison of these profiles 
using a one-way MANOVA indicated that there 
was a significant effect of group (preschoolers 
and students) on the combined dependent variable 
speech type, F (3,41) = 2.89, p <.05; Pillai’s trace 
=.17; ŋ2 =.17. Using Bonferroni adjusted alpha 
level of.017, it was revealed that preschoolers and 
students differed in terms of their use of private 
speech but were compatible with reference to their 
production of social and inner speech.

The comparative exploration of the distinct 
profiles of verbal mediation in young children and 
adults, which demonstrated that the two groups 
relied extensively on the use of social speech support 
Vygotsky’s view on the role of peer collaboration 
for mediating individuals’ cognitive functioning. 
The fact that unlike children, young adults relied 
minimally on private speech, compared to social and 
inner speech, supports Vygotsky’s view, shared and 
verified by many contemporary empirical studies 
(e. g., e.g, Matuga, 2003; Girbau, 2002; Winsler, De 
Leon, Wallace, Carlton, & Willson-Quayle, 2003), 
that with age private speech “goes underground”. It 
was concluded that verbal mediation is age-variant 
and that explicitly social forms of verbal mediation 
permeate individuals’ cognitive repertoire 
continually from childhood to adulthood.
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Experimentation with auditory and visual 
processing of temporal events has time and time 
again revealed an auditory dominance over vision 
in detecting changes in frequency, detecting 
bifurcations between multimodal synchronies, and 
when interacting with rhythmic events. With so much 
literature showing auditory dominance in tempo 
perception, a musician might wonder if or how an 
orchestral conductor uses visual signals to control 
the production of auditory tempo in an orchestra. 
While much of the cannon of conducting literature 
breaks down gestures to study expressiveness, 
emotional conveyance, dynamic levels, and even 
pragmatics and semiotics of conducting, there is a 
deficit of studies that focus on the temporal aspects 
of conducting (for a brief review, see Luck & Nte, 
2008). Herein, evidence is gathered from several 
studies to shed light on such visual signals of tempo 
and their effect on musicians.

The initial study in this investigation tested 
professional musicians’ ability to detect temporal 
bifurcations between a filmed conductor and a 
visually occluded orchestra (Danz & Janyan, 2009). 
In this study, the visual motions of a conductor were 
suddenly changed by a factor of +20%,–20%, +5%, 
or –5% while the auditory portion of the orchestra 
was left unchanged. Participants were asked to 
press a button if and when they became confident 
that a discrepancy occurred. Musicians with a mean 
of 10.63 (SD 7.00) years of orchestral experience 
had difficulty detecting the visual discrepancy onset 
resulting in mean error rates ranging from 13% 
to 73% (see table 1) albeit quite significant visual 
tempo changes.

5%Δ 20%Δ

increase 36%  (33) 18%  (19) 

decrease 73%  (29) 13%  (22) 

 Table 1: mean error rates and standard 
deviations.

One explanation of these findings could be 
the distribution of attention between auditory and 
visual modalities during temporal judgments. 
Repp and Penel (2004) showed that when tapping 
in synchrony with a visual frequency, an auditory 
distracter frequency will greatly affect one’s 

ability to synchronize. Yet when tapping with an 
auditory frequency, visual distracters do not have 
as great an effect. Furthermore, the act of taping or 
any other type of sensory motor coordination has 
greater weight towards auditory interaction than 
with vision (Repp & Penel, 2002). This could also 
be extended to the motion of a bow in stringed 
instrument performance, the tapping of valves in 
wind instruments, and the striking of percussion 
instruments. If visual stimuli act as distracters 
during temporal judgments, the notion of conductor 
as time keeping becomes puzzling.

Our second study tested the ability to detect 
changes in frequencies while auditory and visual 
processes work together, perceiving synchronous 
events (Danz, 2011; in Russian). Simplifying the 
stimuli from the initial experiment, participants 
were asked to detect changes of tempo in 1) an 
auditory beep, 2) a visual blinking dot, and 3) both 
the beep and dot in synchrony. All stimuli exhibited 
a base tempo of 120 bpm (2 Hz) and changed by 
either +5% or –5%. By comparing detection of 
frequency change between combined modalities 
and their constituent modalities, a representation 
of modality contribution may emerge. As seen in 
table 2, except for auditory detection of frequency 
increases, uni-modal detections resulted in higher 
than 60% error for both vision and audition. 
However, when modalities were combined, 
performance greatly improved in these conditions 
and showed no difference between increase and 
decrease conditions.

Auditory Visual Auditor + Visual

increase 24.74%  (15.92) 62.24%  (14.79) 46.87%  (17.64) 

decrease 75.52%  (16.24) 65.52%  (18.29) 46.61%  (21.15) 

Table 2: mean error rates and standard deviations.

A possible explanation for the higher accuracy 
in the auditory-increase condition might be a 
combination of fast auditory processing with the fact 
that an increased tempo means an unexpected early 
arrival of the first beat after the tempo change. This 
unexpected arrival may result in a more obvious 
signal. Nonetheless, when modalities are working 
together to detect the change in frequency, slower 
visual processing may hinder this early detection.

These results suggest that tempo changes of an 
orchestra and conductor in synchrony may yield the 
appropriate response by a musician as opposed to 
visual tempo change of a conductor in competition 
with an unchanging orchestra (Danz, 2011). 
Further evidence is seen when testing musicians’ 
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ability to play their instrument in synchrony with 
an audio-video recording of a conductor and band 
(Fredrickson, 1994). High school level musicians 
perform greatest when given both auditory and 
visual support as opposed to losing one portion or 
both. These studies have shown that when auditory 
and visual cues are aligned a musician may respond 
appropriately to changes in tempo but the conductor 
alone cannot influence tempo change judgments 
with the same level of accuracy.

Danz, A. 2011. Multimodal Temporal Processing Between 
Separate and Combined Modalities. European Perspectives on 
Cognitive Science: Proceedings of the European Conference on 
Cognitive Science. Sofia, Bulgaria: New Bulgarian University 
Press. (ISBN 978–954–535–660–5).

Данц А. Д. 2011 Зрительные и слуховые влияния на 
определение изменения временной частоты. Эксперимен-
тальная психология. № 2.– C. 48–61.

Danz, A., Janyan, A. 2009. Detecting audio-video tempo 
discrepancies between conductor and orchestra. In N. A. Taatgen 
& H. van Rijn (Eds.), Proceedings of the 31th Annual Conference 
of the Cognitive Science Society (pp. 3064–3069). Austin, TX: 
Cognitive Science Society.
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Repp, B.H; Penel, A. 2002. Auditory dominance in 
temporal processing: new evidence from synchronization with 
simultaneous visual and auditory sequences, J. Exp. Psychol. 
Hum. Percept. Perform. 28.

Repp, B.H; Penel, A. 2004. Rhythmic movement is attracted 
more strongly to auditory than to visual rhythms. Psychol Res 
68:252–270.

DYNAMICS OF FUNCTIONAL BRAIN CORTEX CONNECTIONS 
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dikaya@sfedu.ru, paver@sfedu.ru, 
igordik@yandex.ru
Southern Federal University (Rostov-on-Don, 
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Background.
Researches of dynamics of brain activity at 

different stages of creative process are not numerous 
yet and they are performed on the basis of verbal 
tasks – for example, the solving of anagrams, the 
composition of stories, etc. (Fink and Neubauer 
2006, Jung-Beeman et al. 2004, Martindale and 
Hines 1975). Also there is insufficient research 
devoted to studying the neurophysiological 
correlates of nonverbal creativity. At the same time 
such kinds of nonverbal activity as art, design, and 
music differ by a highly creative component.

Issues of the functional organization of brain 
cortex while nonverbal problems solving by the 
person with the help of insight strategy, of dynamics 
of brain activity at different stages of creative 
process in individuals with different creativity level 
are not studied nowadays. Meanwhile knowledge 
about psychophysiological mechanisms of 
creative thinking while solving not simulated but 
real problems of a routine and professional life, 
is claimed by applied psychologists, managers, 
teachers and others.

Method.
We hypothesized that dynamics of the brain 

cortical functional organization during the 

performance of nonverbal (figurative) creative 
problems will differ depending on participants’ 
creativity level.

The objective of our research is to study 
dynamics of functional brain cortex connections 
at different stages of figurative creative problem 
solving depending on the participants’ creativity 
level.

95 right-handed senior pupils and university 
students aged 16–22 and having drawing 
experience took part in our research (52 females 
and 43 males). In compliance with the results 
of the psychological Tests of Creative Thinking 
(“picture completing”) by Torrance they were 
divided into two groups – with the medium (50 
participants) and high (45 participants) level of 
nonverbal creativity.

They were asked to perform nonverbal creative 
tasks of two kinds. The first task completely 
corresponded to conditions of laboratory 
experiment. And second task was the model of 
natural activity of subjects, but was organized in 
laboratory conditions as well. In the first task the 
participants were asked while scanning geometrical 
figures (a circle, a semicircle, a triangle and 
a rectangle) to invent an original picture or a 
subject made from these geometrical figures, and 
then to draw it. The second task was a work with 
monotypies. Monotypies are sheets of paper with 
colour prints on them. Participants were offered 
to stare attentively at each monotypies, and to try 
to see and mentally create an artistic image or a 
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picture on the basis of any of them. Carrying-out of 
this task is closely connected with insight.

EEG signals were recorded at a resting state, 
and at the stages of nonverbal problem solving – 
at the preparation stage (at the beginning of 
solving, after an instruction’s presentation), before 
insight and at the verification stage from 21 scalp 
electrodes according to the International 10–20 
System. We asked subjects to indicate their insight 
responses by pressing the button “idea” in order 
to differentiate creative thinking process into two 
stages – insight stage (before pressing the button 
“idea”) and a verification or check stage (after 
pressing the button “idea”). The participants 
were asked to draw the invented picture after the 
finishing of EEG signals recording. We analyzed 
EEG coherence for each subject in the frequency 
bands: theta-1 (4.00–6.00 Hz), theta-2 (6.00–8.00 
Hz), alpha-1 (8.00–10.5 Hz), alpha-2 (10.5–13.00 
Hz), beta-1 (13.00–24.00 Hz), and beta-2 (24.00–
35.00 Hz).

For statistical analysis we used 3-way ANOVA 
(Thinking Stage × Band × Kind of Connection) and 
comparative post hoc analysis by Fisher criterion.

Key Results.
On the basis of received results of our research it 

is possible to confirm the different dynamics of the 
functional organization of brain cortex in high-level 
creative and medium-level creative participants 
at different stages of solving nonverbal creative 
problems.

1. The insight stage of the nonverbal creative 
process in comparison with the resting state is 
characterized by an increase in force of long 
functional connections in all participants. And at the 
low-frequency bands reflecting a functional state of 
the central nervous system a strong interhemispheric 
interaction is revealed directly before insight. And at 
high-frequency bands relative to the very cognitive 
activity an intrahemispheric interaction between 
anterior and posterior brain cortical regions is 
revealed.

2. Highly-creative individuals as compared to 
medium-creative ones are characterized by a high 
functional brain specialisation of carrying out 
figurative creative problems. They have a more 
brightly dynamics of significant coherences and 

a stronger synchronization in all frequency bands 
at different stages of solving nonverbal creative 
problems.

3. Medium-level creative individuals 
have a general brain cortex activation as a 
neurophysiological precondition of a nonverbal 
creative problem solving. A raised emotional 
tension at poorly expressed cognitive processes 
prevents from nonverbal creative problem solving 
in these individuals. It is reflected in a high EEG 
synchronization in low-frequency bands and in a 
low synchronization in the high-frequency bands at 
preparation stage.

4. The insight stage of high-level creative 
individuals is characterized by a decrease of 
voluntary attention level, by strengthening of 
cognitive processes integration and an emotional 
tension connected with a high cognitive loading. 
It is reflected in high frequency beta-1 and beta-2 
resynchronization in left anterior and posterior 
regions, in strengthening of alpha-1 and alpha-2 
synchronization in right hemisphere and in 
strengthening of low frequency theta-1 and theta-2 
interhemispheric synchronization.

Conclusions.
We revealed the most strong coherence at low 

frequency bands as compared to high frequency ones 
in high creative subjects directly before insight. But 
we didn’t reveal interhemispheric connections at 
high frequency bands. Hence, while insight solving 
of nonverbal creative problem, high-level creative 
individuals are characterized by independent and 
parallel functioning of brain hemispheres. Whereas 
strong coherence is revealed in these individuals 
during the preparation and verification stages at 
high frequency bands.

Fink A., Neubauer A. C. 2006. EEG alpha oscillations 
during the performance of verbal creativity tasks: differential 
effects of sex and verbal intelligence. International Journal of 
Psychophysiology 62 (1), 46–53.

Jung-Beeman M., Bowden E. M., Haberman J., 
Frymiare J. L., Arambel-Liu S., Greenblatt R., Reber P. J., 
Kounios J. 2004. Neural Activity When People Solve Verbal 
Problems with Insight. PLoS Biology V.2, Issue 4, 0510. URL: 
http://biology.plosjournals.org

Martindale C., Hines D. 1975. Creativity and cortical 
activation during creative, intellectual and EEG feedback tasks. 
Biological Psychology 3, 71–80.
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Introduction: The problem of revealing of the 
hidden information is actual all over the mankind 
development. For a designation of ways of the 
information concealment one uses a number of 
concepts – lie, a deceit, default, etc. “Deception 
is a successful or unsuccessful deliberate attempt, 
without forewarning, to create in another a belief 
which the communicator considers to be untrue” 
(Vrij 2008: 15).

The polygraph traditionally has involved 
measures of peripheral physiological manifestations 
thought to be involved in deception and lie or to 
relate to guilty knowledge. And though people 
sometimes call a polygraph a lie detector it does 
not detect lies, but only physiological activity that 
is assumed to accompany telling a lie. Moreover 
the state of the checked person, his intellectual and 
character features, interhemispheric asymmetry and 
mode of thinking can influence reliability of result 
at revealing of the hidden information by means 
of a polygraph. So more recently attempts have 
been made to investigate alternative or additional 
measures of deception detection, for example, brain 
function with the help of such method as Event-
related potentials (ERP) (Cutmore et al. 2009, 
Johnson 2006, Kireev 2010, Rosenfeld et al. 2004).

Purpose of our research is to study the dynamics 
of interhemispheric distribution of ERP components 
in different areas of brain cortex during realization 
of false responses in experiment participants 
with different modes of thinking depending on 
interhemispheric asymmetry.

Methods: 72 healthy right-handed students-
volunteers (34 males and 38 females; Mean 22.1 
years old) took part in the experiment. The ERP-
based in the oddball paradigm Guilty Knowledge 
Test was used in present research. The aim of the 
Guilty Knowledge Test is to examine whether 
examinees possess knowledge about a particular 
crime that they do not want to reveal. We modeled a 
situation in which students had internal motivation 
to deceive. They were asked to make truthful or 
deceptive responses concerning whether they used 
the crib at passing an examination (Figure 1).

Bioelectric brain activity was recorded using 
21 argentums chloride electrodes according to the 
international 10–20 standard. Mode of thinking 
(left-hand, right-hand, mixed and combined modes) 
depending on interhemispheric asymmetry was 
tested by means of a technique “A Choice of the 
side” by E. P. Torrens. We used statistical post hoc 
analysis to compare the ERP amplitude and latency 
in various areas of brain cortex and hemispheres 
in participants making false and truthful responses 
with different modes of thinking.

Results: ERP effects were found in different brain 
areas and in different temporal intervals (p< 0, 05). 

Si2 St Si3 Si1 

P300 

N400 

P650 

350-450 mS

550-750 mS

250-300 mS

odd-ball paradigmа

50 trials were 
presented 

Si-irrelevant stimulus 

St–target stimulus 

1000 mS  

0  

Figure 1. The research scheme
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It has allowed us to create the neurocognitive model 
of deception which is including next components: 
1) Regulatory components (fronto-parietal attention 
network), 2) Perception of relevant stimulus (higher 
level of P300 wave amplitude in left frontal brain 
cortical region), 3) Processing of the perceived 
information (higher level of N400 wave amplitude 
in the region of Anterior Cingulate Cortex, a brain 
area that plays a vital role in cognitive control) 
and 4) Decision-making on realization of the false 
answer (Occurrence of the expressed late P650 
wave in parietal cortical region) (Figure 2).

Also N400 wave latency during realization of 
false responses in the left and central frontal areas 
in participants with right-hand mode of thinking 
was significantly less, than in subjects with left-
hand mode (p≤ 0, 05). P300 wave amplitude in the 
left frontal area in participants with left-hand and 
combined modes of thinking was significantly more 
in comparison with other participants of research 
(p≤ 0, 05).

Conclusion: Studies measuring ERPs 
in cognitive paradigm help to increase our 
understanding of the inter-relations between the 
cognitive and brain aspects of deception. The 
positive-negative-positive complex reflecting 
distinctions of ERP wave’s amplitude and latency 
in various areas of brain cortex and in different 
hemispheres during realization of false and truthful 
responses is revealed.

Cutmore T. R.H., Djakovic T., Kebbell M. R., Shum D. H.K. 
2009. An object cue is more effective than a word in ERP-
based detection of deception. International Journal of 
Psychophysiology 71, 185–192.
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Deception. The Journal of Credibility Assessment and Witness 
Psychology 7 (2), 41–46.

Kireev M. 2010. Brain mechanisms of deception. 
International Journal of Psychophysiology 77 (3), 226.

Rosenfeld J. P., Soskins M., Bosh G., Ryan A. 2004. Simple, 
effective countermeasures to РЗОО-based tests of detection of 
concealed information. Psychophysiology 41, 205.

Vrij A. 2008. Detecting Lies and Deceit: Pitfalls and 
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ACTIVITY DURING DECREASED THE AROUSAL LEVEL CAUSED 
BY MONOTONY PERFORMANCE WITH CLOSED EYES
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K. A. Lemeshko
vbdorokhov@mail.ru
Institute of Higher Nervous Activity and 
Neurophysiology, RAS (Moscow, Russia)

Difficulty of designing devices monitoring the 
operator’s arousal level in traffic and industry is 
related to complex dynamic pattern of physiological 
sleep/wake systems interaction in falling asleep 
as well as appearance of drowsy consciousness 

states, complicating adequate wakefulness level 
self-assessment. The purpose of our investigation 
was to analyze the interaction dynamics between 
EEG sleep onset measures with mental and motoric 
measures of psychomotor activity performance 
during the arousal level decrease.

The previously developed psychomotor test 
(Dorokhov 1993–2000) was carried out as follows. 
Subjects sitting in a comfortable chair in a dimly lit 
room with their eyes closed had to mentally count 
1-s intervals while alternately performing to series 

 

― The false response  
― The truthful response 
 

300 ms 400 ms 650 ms 

μV μV μV 

1.00 1.00 1.00 

-1.00 -1.00 -1.00 

P300 N400 P650 

Figure 2. Cortical patterns of deception
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of acts: 1) counting from one to ten simultaneously 
pressing a button, 2) counting from one to five not 
pressing the button, and so on. The monotony of the 
test caused the signs of drowsiness to appear as soon 
as within the first 5–15 min of the observation. Each 
experimental series lasted for 40–50 min, during 
which time a subject went to sleep and awakened 
several times. During the test we recorded: EEG 
(C3 and C4), horizontal eyes movements, skin 
galvanic response, subject’s video and sound and 
the button presses. Subjects were 20 males with 
prominent EEG alpha activity.

It was showed that the correct test performance 
with precise number of pressings – 10 counts 
and pressing absence with temporal interval 
corresponding to 5 counts – was observed only 
during alpha activity predominance. Deviations 
from correct test performance in most cases were 
accompanied by appearance of drowsy and sleep 
EEG patterns. Insignificant activity disorders began 
during horizontal slow eyes movements emergence, 
distinctive for initial drowsiness stage – theta/delta 
EEG waves.

More considerable test performance disorders 
with correct count loss expressed in chaotic 
pressings of the button were accompanied by 
EEG sleep patterns appearence, distinctive for 
second stage of sleep: sleep spindles, sharp waves, 
K-complexes, delta waves.

This result with correct count loss but with 
persistent motoric component may be interpreted as 
indicator of drowsy consciousness state origin. In 
our opinion it is the origin of such consciousness 
state that causes car accidents, when driver 
considers himself still vigilant, but certain brain 
structures have already reached the second stage 
of sleep; it can be objectively registered by brain 
electric activity parameters. Consequently, the 
technological systems for arousal level monitoring 
should prevent a driver from getting into such a 
dangerous state when he is still able to automatically 
drive the car but his cognitive functions are damaged 
and adequate self-assessment is lost.
Support: Russian Humanitarian Science Foundation 
12–06–00927; 11–36–00242.
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Background
Aphasia, a language impairment following 

stroke or brain trauma, is normally manifested 
behaviorally. Patients with the so-called non-
fluent aphasia experience major difficulties at the 
level of morphosyntax (that is, producing and 
comprehending complex morphology and syntax). In 
contrast, patients with fluent aphasia predominantly 
show problems at the lexical-semantic level (that 
is, accessing word forms and lexical semantics). 
However, a few studies have proven that the 
language deficit in patients with aphasia is expressed 
not only in their linguistic performance, but also in 
specific electrophysiological responses.

In healthy individuals, incongruencies at 
different linguistic levels cause distinct event-related 

brain potentials (ERPs) registrated at the scalp. 
Syntactic incongruency elicits the ELAN and the 
P600 potentials, lexical-semantic incongruency 
elicits the N400 potential. Critically, in standard for 
those potentials linguistic contexts the lack of N400 
was reported for fluent patients, while the lack of the 
ELAN and a reduced and delayed P600 – for non-
fluent patients (Friederici et al. 1998, Wassenaar 
and Hagoort 2005). These findings support the idea 
of electrophysiological brain mapping on specific 
linguistic problems observed in different aphasia 
types.

Aims of the study
The study was aimed at further investigating 

electrophysiological evidence for the suggestion 
that spoken sentence comprehension problems in 
individuals with fluent and non-fluent aphasia are 
caused, at least partly, by breakdowns at different 
levels of language processing – lexical-semantic 
and morphosyntactic respectively. To test this, we 
performed a study in healthy and aphasic Russian 
individuals using the method of event-related 
potentials (ERPs) that has become a powerful 
tool in addressing temporal aspects of language 
processing.

First, we had to determine the normative markers 
of lexical-semantic and morphosyntactic processing 
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for Russian, since no similar ERP studies had ever 
been performed on that language. Second, in line 
with previous literature (Friederici et al., 1998), we 
hypothesized that fluent aphasic individuals should 
show the lack of the presumed marker of lexical-
semantic integration difficulties (N400). Third, 
although there is no ERP evidence available for 
morphosyntactic processing in aphasia, in parallel 
with the lack of N400 for deficient lexical-semantic 
processing in individuals with fluent aphasia, we 
expected that individuals with non-fluent aphasia 
would show delayed or no presumed effects 
accompanying morphosyntactic incongruency 
(LAN or P600).

Method
Sixteen individuals with aphasia (8 fluent and 

8 non-fluent) and 8 healthy individuals, all native 
speakers of Russian, participated in the study. 
The materials included 40 Russian sentences, 
each in three experimental conditions: correct 
(1), semantically anomalous (2), and with a 
morphosyntactic error (3). Semantically anomalous 
sentences were constructed by replacing the direct 
object for a semantically inappropriate noun in 
their correct counterparts. Morphosyntactic errors 
were created by replacing the correct accusative 
case inflection for a different, unambiguously 
inappropriate, one.

(1)  Dedushka   est   pirog   s  mjasom.
 grandfather-NOM eat-PRES pie-ACC with meat-INSTR
 The grandfather is eating a meat pie.
(2)  Dedushka   est   topor   s  mjasom.
 grandfather-NOM eat-PRES axe-ACC with meat-INSTR
 *The grandfather is eating a meat axe.
(3)  Dedushka   est   pirogah  s  mjasom.
 grandfather-NOM eat-PRES pie-PL–LOC with meat-INSTR
 *The grandfather is eating meat pies-LOC.

Participants listened to auditorily presented 
sentences and had to judge them as correct or 
anomalous by pressing a corresponding button.

Results
Regarding semantically anomalous sentences 

compared with their correct counterparts, the group 
of healthy Russian individuals showed a standard 
marker of lexical-semantic integration difficulties – 
the N400 effect. This effect was found preserved in 
the non-fluent fluent aphasic group, but the fluent 
aphasic group showed the predicted lack of N400. 
Interestingly, a later positivity (P600) was found in 
both clinical groups in this condition.

The results concerning sentences with 
morphosyntactic errors revealed that this type of 
incongruency causes the P600 effect in healthy 
individuals, with no earlier negativity (LAN) that 
had been found before in other languages (Coulson 
et al. 1998). The same P600 effect was found in the 
fluent aphasic group. In constrast, in the non-fluent 
aphasic group morphosyntactic incongruency did 
not elicit the P600.

Conclusions
The findings support several important 

generalizations. First, ERP effects that normally 
accompany distinct levels of language processing 
can be selectively disrupted in different aphasia 
types in a double dissociation manner. The 
marker of lexical-semantic processing – N400 – 
was found missing in individuals with fluent 
aphasia, and preserved in those with non-fluent 

aphasia. In contrast, the effect of morphosyntactic 
incongruency (P600) normative for the Russian 
language, was found missing in individuals with 
non-fluent aphasia and preserved in those with fluent 
aphasia. Second, the present electrophysiological 
data support a vast number of behavioral findings 
and provide extra evidence for the locus of the 
functional deficit in the two aphasic groups: in 
fluent aphasia it is of lexical-semantic nature, while 
in non-fluent aphasia morphosyntactic processing 
is more deficient. Lastly, the results shed light on 
language-related brain electrophysiology per se, 
since the P600 missing in the non-fluent aphasic 
group in the morphosyntactic condition was 
nevertheless found in semantically anomalous 
sentences (in the fluent aphasic group too). This 
suggests that the label “P600 effects’ virtually 
covers functionally different responses that 
could be selectively disrupted in brain-damaged 
individuals.

Coulson S., King J. W., Kutas M. 1998. Expect the 
unexpected: Event-related brain response to morphosyntactic 
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Pass versus Second-Pass Parsing Processes in a Wernicke’s and 
a Broca’s Aphasic: Electrophysiological Evidence for a Double 
Dissociation. Brain and Language, 62, 311–341.

Wassenaar M. E.D., Hagoort P. 2005. Word-category 
violations in patients with Broca’s aphasia: An ERP study. Brain 
and Language, 92, 117–137.
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Musical sight-reading requires to process 
simultaneously multimodal information: visual, 
auditory, motor. Does the expertise in music rely 
on an efficient cross-modal integration? This talk 
investigates this issue with 2 experiments. In the 
first one, 30 expert and 31 non expert musicians 
were required to report whether two successively 
presented fragments of classical music were same 
or different. In half the conditions the participants 
received the fragments in visual presentation 
only (same modal presentation), in the other 
half they received the fragments in auditory and 
visual presentation (cross-modal presentation). As 
expected, analysis of Response Time and Errors 
showed that experts performed the task more 
accurately and rapidly than non experts, whatever 
the modal presentation, while non experts performed 
more accurately and rapidly in the same modal 
presentation. So, more experienced performers 
seem to be better able to transfer information from 
one modality to another.

In the second experiment, 64 participants, 26 
expert and 38 non expert musicians were required 
also to report whether two successively auditory and 
visual presented fragments of classical music were 
same or different but in cross-modal presentation 
only. We manipulated cues in visual and auditory 

modality to investigate whether a kind of expert 
memory with retrieval cues facilitates the detection 
of the note modification: an accent mark, emphasis 
placed on a particular note contributing to the 
prosody of a musical phrase and indicating a louder 
dynamic to apply to this note. This accent mark was 
put in a congruent or incongruent way, during the 
auditory and reading phases, on original or modified 
staffs. We registered musicians’ eye movements 
during the reading phase. As expected, the analysis 
of fixations and mistakes validated the hypothesis of 
modal independence for expert musicians, observed 
in the first experiment. Moreover analyses validated 
the cross-modal capacities of expert memory, using 
accent marks as retrieval cues. Results are discussed 
in terms of amodal memory for expert musicians that 
can be in support of theoretical work by Ericsson 
and Kintsch (1995)1 more experienced performers 
better integrate knowledge across modalities using 
retrieval cues.

This kind of memory should be inscribed 
at the brain level due to its great plasticity and 
some cerebral structures might be associated. So, 
we will link these studies with recent research on 
multimodality and brain plasticity and expose 
project of further research by means of brain 
imagery technique (fMRI) to test whether musical 
expertise shares the same brain areas for audition, 
vision and motor processes.

1  Ericsson, K., & Kintsch, W. (1995). Long-Term 
Working Memory. Psychological Review, 102 (2), 
211–245.
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Marius Dumitru
mariusdmtr@gmail.com
Christ Church (Oxford)

In this paper, I am going to present an argument 
against the language of thought hypothesis in the 
philosophy of cognitive science and briefly develop 
an alternative view, the dynamic map of thought 
hypothesis.

The language of thought hypothesis in the 
philosophy of cognitive science, mainly developed 
by Jerry Fodor (1975, 2008), is backed up by the 
following schematically reconstructed argument:

Compositionality (what accounts for 
productivity and systematicity) is a sine qua non 
requirement for thinking.

Only a formal language satisfies compositio-
nality.

Therefore, the medium of thought is a formal 
language, the language of thought.

I argue that the second premise is flawed, in that 
there are other representational systems that satisfy 
compositionality, such as cartographical systems. 
This conceptual move against the language of 
thought hypothesis has been made in the literature 
by, inter alia, Braddon-Mitchell & Jackson 2008, 
who have discussed at more length the map of 
thought hypothesis.

I argue that Braddon-Mitchell & Jackson’s static 
maps, although satisfying a form of compositionality, 
do not satisfy the form of compositionality that is 
at stake in the discussions about the medium of 
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thought. This is not a form of compositionality 
dovetailed to satisfy the strictures of formal 
language, as Fodor presupposes (see also Fodor 
2007), but a more basic form of compositionality, 
of which the compositionality of formal languages 
is only a particular case.

I argue that only a dynamic map satisfies this 
more basic form of compositionality, by taking 
static maps concatenated as frames in a dynamic 
map as conceptual primitives and the rules of 
transition from one frame to another as rules of 
combining the conceptual primitives.

The dynamic map of thought hypothesis is a 
biologically more appropriate rendering of the 
nature of the medium of thought. By arguing that 
a dynamic map is compositional and compositional 
in the sense required by thinking, the inference to 
the conclusion is blocked and we are encountering 
a case of underdetermination in which I argue 
that the dynamic map of thought hypothesis has 
priority both ontologically and explanatorily over 

the language of thought hypothesis, as it satisfies a 
more primitive form of compositionality.

I end by providing some details of a 
cartographical view of concepts corresponding to 
the dynamic map of thought hypothesis, resembling 
but not identical with the theory of mental files, 
and by liaising for compatibility purposes this 
view on thinking holding for the subpersonal 
level of cognitive systems with a view on the 
phenomenology of thinking holding for the personal 
level of cognitive systems, the theory of inferential 
and associative potentials. I also briefly sketch 
a view on phenomenological compositionality, 
corresponding to subpersonal compositionality.

Braddon-Mitchell, D. & Jackson, F. 2006. The Philosophy 
of Mind and Cognition, 2nd edition. Blackwell.

Fodor, J. 1975. The Language of Thought. Harvard 
University Press.

- 2007. The Revenge of the Given. In McLaughlin, B. & 
Cohen, J. (eds.) Contemporary Debates in the Philosophy of 
Mind. Blackwell, pp. 105–116.

- 2008. LOT 2: The Language of Thought Revisited. Oxford 
University Press.
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The study of psychological and 
psychophysiological mechanisms of the real, 
internally motivated creative process assumes a 
great importance. Music composing is an example 
of such spontaneous creative activity. The emotional 
power of music remains a mystery. And most 
people affirm that they feel strong emotions when 
they listen to music (Sloboda and O’Neill 2001).

Cognitive and emotional components are closely 
interconnected, interpenetrate each other in musical 
creative activity. The issue of emotional feelings to 
music is the object of a classic debate in psychology. 
Emotivists argue that emotions are really felt in 
response to music, whereas cognitivists believe 
that music is only representative of emotions (Roy 
et. al. 2009). Psychophysiological recordings of 
emotional feelings to music might help to resolve 
the debate, but past studies have failed to show 
clear and consistent differences between musical 
excerpts of different emotional valence.

Although the neural correlates of creativity 
are beginning to be understood, most studies use 

laboratory measures of creativity and it is unclear 
how these measures are related to observable 
behaviors in the real world. Musicians are a 
particularly relevant population to study because 
of their intensive, long-term training that may 
have a significant impact on neural circuits 
that are associated with creativity (Gibson et. 
al. 2009). At the same time there is insufficient 
research devoted to brain correlates of musical 
creative activity depending on emotions induced 
by major or minor music. The problem of the 
brain organization of musical creative process 
depending on its emotional coloring remains 
unstudied.

The purpose of our experimental research was 
to reveal EEG-patterns of musical creative activity 
in musicians during internalized composing major 
or minor music.

The participants of empirical research were 
47 conservatory students aged 17–23 with a 
specialization in “composition” and having an 
experience of composing music.

Procedure. EEG signals were recorded in a 
resting state (with eyes closed) and during three 
types of internal musical activity (perceiving, 
reproducing and composing music) from 21 scalp 
electrodes according to the International 10–20 
System.



54

During the first functional test we asked the 
subjects to listen to a one-minute fragment of 
classical music of major emotional coloring (a 
fragment from Strauss’s operetta “The Bat”). 
During the second functional test the participants 
were asked to reproduce mentally the heard musical 
fragment. During the third functional test the 
participants had to compose their own melody with 
the same emotional coloring as previously heard, 
and to reproduce (write or play) the composed 
melody after the research.

After a small break the same sequence of tests 
was carried out with a melody of minor emotional 
coloring (a musical fragment from E. Grieg” suite 
“Peer Gynt”, the “Solveig Song”).

For each functional test we analyzed spectral 
power and coherence of EEG for the following 
frequency bands: delta (0.50–4.00 Hz), theta 
(4.00–8.00 Hz), alpha (8.00–13.00 Hz), beta-1 
(13.00–24.00 Hz), and beta-2 (24.00–35.00 Hz).

For statistical analysis we used 4-way ANOVA 
(Type of musical activity × Emotional coloring of 
a melody × Frequency band × Brain Cortex Area) 
and post hoc analysis to compare features of the 
frequency-spatial organization of cortical bio-
potentials in musicians during creative and other 
kinds of musical activity and during composing 
major and minor music as well.

Results. As a result we have revealed the 
distinguishing characteristics of temporal and 
spatial EEG-patterns in musicians during all kinds 
of musical activities as compared with the resting 
state (p≤0,05) such as significantly higher level of 
delta rhythm power in left frontal (F7, F3) brain 
cortical area.

Composing music in comparison with other 
kinds of musical activity is characterized by a 
significantly higher level of delta power in the 
left posterior temporal brain cortical area (Т5), 
where the acoustical associative brain regions are 
located which are connected with the mechanism 
of a rhythm perception and processing of complex 
musical characteristics (harmony, melody, rhythm) 
(Панюшева 2008).

Composing music is also characterized by 
an increase of short coherences between right 

prefrontal (Fpz-Fp2), central (Cz-C4) cortical 
areas and left parietal (P3-Pz) brain areas at delta 
and theta frequency bands. A significantly higher 
level of beta-1 and beta-2 rhythm power in right 
prefrontal (Fp2, Fpz), frontal (F8) and left occipital 
(O1) brain cortical areas also accompanies musical 
creative activity in musicians. This EEG pattern is 
known as creative axis.

And at last we have revealed distinguishing 
characteristics of EEG-patterns in musicians during 
composing major and minor music (p≤0,05). 
Composing major music is accompanied by an 
increase of theta and beta-1 power in left anterior 
regions of brain cortex (F3, F7) and by an increase 
of short-distance left hemispheric low-frequency 
coherence as well. Composing minor music is 
accompanied by an increase of low-frequency 
power in right frontal and temporal brain cortical 
regions, on the one hand, and by an increase of 
mainly right hemispheric short distance low-
frequency coherence and long-distance high-
frequency connections, on the other hand.

Conclusions. On the basis of the received 
results next conclusions have been formulated:

1. These results show that short-distance 
low-frequency coherence connections and the 
high-frequency creative axis are most relevant for 
musical creative process.

2. Composing major and minor music is 
reflected in activity of anterior regions of the right 
and left hemispheres accordingly. The most difficult 
musical creative activity is reflected in high-
frequency coherent connections.

Панюшева Т. Д. 2008. Музыкальный мозг: обзор от-
ечественных и зарубежных исследований. Асимметрия 2 
(3) [Электронный ресурс]. URL: http:// j-asymmetry.com/
category/t2_3_2008/ = (дата обращения: 31.10.2011).

Gibson C., Folley B. S., Park S. 2009. Enhanced divergent 
thinking and creativity in musicians: A behavioral and near-
infrared spectroscopy study. Brain and Cognition 69, 162–169.

Roy M., Mailhot J.– P., Gosselin N., Paquette S., Peretz I. 
2009. Modulation of the startle re fl ex by pleasant and unpleasant 
music. International Journal of Psychophysiology 71, 37–42.

Sloboda J. A., O’Neill S.A. 2001. Emotions in everyday 
listening to music. In: Juslin, P.N., Sloboda, J.A. (Eds.) Music 
and emotion: theory and research. Oxford: Oxford University 
Press, 415–429.
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Nowadays it is impossible to study cognitive 
processes without studying mental lexicon 
structure. The mental lexicon 1) is the part of 
linguistic competence, and 2) is directly connected 
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with conceptual and categorical system of man; 
in a sense it is the overlapping of language and 
cognition. The structure of mental lexicon depends 
on the language that a person speaks and on his 
or her social background. In this regard it is very 
interesting to compare mental lexicons of different 
nationalities who speak different languages but 
live in one and the same region and belong to one 
and the same social group, because in that case 
certain territorial and social differentiations tend 
to minimize and the influence of such factors as 
language and ethnic factors can be observed.

Below paper compares the semantic field 
“Social relations” in mental lexicons of 3 ethnic 
groups that live in Perm Territory (West Urals): 
Komi-permyaks, Bashkirs and Russians. These 
national groups are the largest in Perm Territory and 
have been interacting on the territory of the region 
for several centuries.

We used the actual lexicon method offered 
by A. K. Agibalov (Агибалов 1995). Actual 
lexicon is the base part of the personal mental 
lexicon and represents the most frequent lexis 
of idiolexicon. Actual lexicon reflects the most 
vital for an individual and most significant in his 
mind conceptual classes (frames) and lexis that is 
connected with their denomination. The method of 
studying actual lexicon is the following: informants 
are asked to write a list of one hundred words 
which, in their opinion, they use in their speech 
most frequently.

The informants were the students of different 
universities of Perm: Komi-Permyaks (students 
of the Komi-Permyak department of Perm 
State Pedagogical University, 20 prs.), Bashkirs 
(students of different universities of Perm, 25 prs.), 
and Russians (students of Perm State University, 
30 prs.). Each of these groups has its own specific 
character. Russian informants before the university 
lived in Perm or other cities of Perm Territory. 
Komi-Permyak informants lived in different 
regions of Komi-Permyak autonomous district – 
the part of Perm Territory. What is important is 
that the informants of these 2 groups had close 
contacts inside their groups (on the faculty or 
in a student group) during the experiment. The 
group of Bashkir informants is unique: identifying 
themselves as Bashkir, while having the Tartar 
as their native language. Furthermore they are 
students of different departments in different 
universities, but they were born in the same big 
village (Barda) and they socialize with each other 
when they are on holidays.

As a result of the survey 7487 responses have 
been collected from 75 informants (2994 in Russins, 
1993 in Komi-Permyak, 2500 in Tartar). (Some 

informants wrote fewer than one hundred words). 
Thus 3 lexicons (in Komi-Permyak, in Tartar, in 
Russian) have been formed.

The words of the field “Social relations’ have 
been analyzed in the given material of mental 
lexicon. This field is one of the most important 
for any speaker and any society. The quantitative 
parameters of lexis of the field “Social relations’ in 
Komi-Permyak, Tartar and Russian actual lexicons 
are presented in the Table 2.

The field “Social relations’ includes words 
denoting all types of social functions of a person. 
This field may be divided into a number of smaller 
semantic groups. They are: “occupation”, “social 
status”, “social role” and “members of the same 
group”. (We compare not the words of different 
languages, but the meanings of these words.)

The words of the field “Social relations’ are 
presented in Tartar lexicon more frequently than in 
Russian and Komi-Permyak ones, and the variety 
of different words is the greatest in Tartar lexicon 
too. The smallest occurence of the words “Social 
relations”can be seen in Komi-Permyak actual 
lexicon (tabl. 1).

Semantic 
groups 

Frame “Human”
Komi-

Permyak
(20 prs.) 

Tartar
(25 prs.) 

Russian
(30 prs.) 

Occupation 8/4 31/16 26/9
Social status ― 13/11 15/11
Social role 1/1 12/3 3/2
Total 9/4 61/33 44/22

Table 1. Semantic groups of the field “Social 
relations’ and their quantitative characteristics 
(total quantity of lexemes / quantity of different 
lexemes)

The qualitative analysis of the words of the 
semantic group “Occupation” shows that different 
meanings are represented in different vocabularies. 
The words common for all the students are the ones 
relating to their main occupation, i. e. studies – the 
words meaning “teacher”, “pupil” and “writer”.

The most frequent word of Tartar lexicon is 
укытучы “teacher” (8), in Russion lexicon it is 
the word студенты “students’ (12). In Komi-
permyak lexicon words велöтысь “teacher” и 
велöтчись “pupil” have equal rates (3). We believe 
that occurrence rates of these words prove that the 
Russian language consciousness focuses on itself 
while that of the Bashkir one focuses on man whose 
social status is higher.

The other words of the semantic group 
“occupation” are typical for each group of 
the informants. Russian students show further 
orientation on studying (words поэт “poet”, 
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стихоплет “rhymer”, журналист “pressman” 
are reactions of students of philological faculty). 
Only the word проститутка “prostitute” falls out 
of this row (only one informant named this word). 
Komi-permyaks only named one word вöралысь 
“hunter” besides common words. Hunter is a 
traditional occupation of forest inhabitants, Komi 
being ones according to the social anthropology. 
Whereas Bashkir informants’ list of occupation is 
long enough. This fact proves evidently that their 
focus is on social ralations.

The semantic group “Social status’ is absent in 
Komi-permyak actual lexicon. In the Russian and 
Tartar languages words of this group practically 
don’t overlap. Only the words with the meaning 
“master” are common in both lexicons. We can 
observe the trend that was typical in the previous 
group “occupation” here: Russian students focus on 
their own personal environment (words заочники 
“correspondence student”, классный руководитель 
“class mistress”, староста “class monitor”, 
зав. отделения “head of department’) and on 
the negative percepcion of events (террористы, 
шахbдка “terrorists’), but Bashkir students are 
more open to society.

In the semantic group “social role” all informants 
named the word with means “guest’: гöсьт in 
Komi-permyak lexicon, кунак in Tartar lexicon and 
гости in Russian one. Besides that Tartar lexicon 
includes words әңгәмәче “interlocutor” и юлдаш 
“traveller”.

Only in Tartar actual lexicon there is the 
subframe “members of the same group”. It contains 
words ватандаш “compatriot”, якташ “fellow-
contryman”, сыйныфташ “classmate”. The 
presence of these words in Tartar actual lexicon 
emphasizes again that social identity is very 
important for Bashkirs.

So, the quantitative and qualitative analysis of 
actual lexicons shows that Baskirs are more socially 
oriented. While the Russians are more likely 
oriented on themselves in a society than the society 
itself. In Komi-Permyak lexicon there is no clear 
evidance of the social focus.
The investigation is depends by grant № 11–14–59008 
а/У of RHSF.
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наук. СПб.
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Background: Human time estimation processes 
are not only influenced by external factors such 
as stimulus properties (Block, 1982) but also 
influenced by internal factors such as mood (Gupta, 
& Khosla, 2006). Context is one of the components 
that humans consider on time estimation processes 
and they tend to overestimate time when the 
presented stimulus is more complex or more varied 
(Block, 1978). Understanding the underlying 
factors that contribute to customers’ time sense not 
only give insight to general time cognition process, 
may also result in practical benefits to commerce. 
For example pleasantness and comfortableness of 
the environment can manipulate affective states 
in customers which also effect subjective waiting 
duration for service (Baker, & Camelon, 1996). 
Furnishing of the environment may have impact on 
subjective estimation of waiting time. Customers of 
a bank who are provided with a news-board were 
more relaxed and overestimated time to a lesser 

extend than when customers were not provided with 
a news-board (Katz et al,1991). Furnishing style 
might not be the component that effects perceived 
time duration, but the presence of entertainment 
item itself as a distractor might be the component 
(Pruyn, & Smidts, 2008). However, from previous 
studies it is not clear to what extend decoration 
pattern itself has an impact on subjective time 
estimation durations.

To what extend subjective experience of 
time is manipulated by the furnishing pattern of 
the environment is the scope of the study. Time 
assessment will be compared on well furnished 
environment from poor furnished ones on two 
different time durations. Overall, two different 
experiments were conducted in order to investigate 
the interaction between subjective affective states 
when exposing to different environments and time 
estimation processes. We expected to observe time 
estimation difference between two conditions that 
subjects to make overestimation in Poor Furnished 
conditions.

Experiment 1: Well furnished and poor 
furnished environment images were determined 
based on subjective assessment of 14 participants (7 
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males, 7 females). The criteria for “Well Furnished” 
were high quality furnitures, color coherence, 
presence of an artwork (e. g., sculpture or painting), 
and for “Poor furnished” were poor quality of 
furnitures, common incoherence in the environment, 
lack of aesthetics. 112 indoor images were depicting 
indoor environments created using interior design 
features of Sims2 game software (with 4 extension 
packages, Electronic Arts, 2006–2011). 56 of the 
indoor images were created according to “Poor 
furnished” criteria and 56 were created according 
to “Well Furnished” criteria. In both conditions, 
28 of the 52 images were depicting a living room, 
and the other 28 were depicting a bedroom. From 
28 images (out of 52 in both conditions), 14 was 
included the presence of an entertainment tool such 
as a TV or a music player. Before subjects rating 
the images, they skimmed each image without any 
assessment while their reaction time were being 
recorded. This was for familiarizing subjects with 
all the images and measuring their overall duration 
required to skim each image. Subjects rated the 
images during their second observation time on a 
1 (poor furnished) –9 (well furnished) likert scale. 
The presentation order of the images were random 
during trials.

Result Exp 1: Regardless of the furnishing 
style, mean observation duration of each image 
were obtained and these values were standardized 
to z-score values. Only the images one sigma 
below and above mean were considered as a 
stimuli for time perception task (Exp 2). For 
the furnishing quality ratings (Figure 1), there 
was no significant effect of gender (t (220) = 
–0.30524, p=0.76047), environment difference 
(bedroom versus living room condition, t (54) 
=0.097153, p=0.33562). However, ratings for the 
presence of entertainment object conditions were 
significantly lower than absent condition (t (54) 
=3.594, p=0.00070497). 32 images were elected 
from the remaining ones and furnishing ratings 

were highest 16 (“Well Furnished”) and lowest 
16 (“Poor Furnished”).

Experiment 2: Subjective estimation of time 
were assessed with prospective time cognition task 
on 13 (6 males, 7 females) participants. In time 
perception task, subject were required to estimate 
presentation duration of each stimuli via verbally 
reporting in seconds. There were two duration 
conditions: random between 10000–15000 labeled 
as “Short”, and random between 20000–25000, 
labeled as “Long” presented randomly during 
trials. In additionally, subjects rated these images 
according to its furnishing quality (same with Exp 
1) and experience of pleasantness for each 32 image 
on 1–9 likert scale. In here, we aimed to assess the 
relationship between environment conditions and 
affective states in time estimation processes. In 
additionally we aimed to manipulate time duration 
on subjective time perception.

Results Exp 2: Time estimation scores were 
obtained as a ratio of objective by subjective. So far, 
we could not observe any significant difference on 
time estimation scores between “Well Furnished” 
and “Poor Furnished” conditions (t (15) =1.1334, 
p=0.27484). There was also no effect of time 
duration (whether objective time is short or long) 
on time estimation results (t (15) = –1.6356, 
p=0.12272). In additionally we could not find any 
significant difference between “Well Furnished” 
and “Poor Furnished” conditions (t (15) = –2.0658, 
p=0.0565) on furnishing quality and pleasantness 
assessment (t (15) =1.6834, p=0.113). However, 
there was a positive relationship between 
pleasantness and furnishing quality assessment 
(r=0.9985, N=32, p=0.0000) and we confirm that 
furnishing quality of an environment has link with 
experience of pleasantness. In additionally in the 
study we observed a significant effect of gender on 
time estimation results (f (1,56) =15.41, p=0.0002).

Discussion: We expected to observe human 
time perception difference due to furnishing style 

Figure 1. Environments which are highest (7.71 out of 9) and lowest (3.36 out of 9) in rating.
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of the environment however we could not observe 
this effect in our results so far. Subject number in 
Exp 2 is inadequate to observe difference between 
conditions. Until any presentation of the project, 
we will run at least 60 subjects. If still the results 
are not on the same side with the expectation, we 
will change the time estimation task. Probably, 
two interval forced choice task would lead 
to accurate results of human time estimation 
processes. However, if still we cannot obtain the 
expected results, all the experimental stimuli will 
be created with more professional interior design 
software and all the procedures of Exp 1 and 2 will 
be repeated.
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Kant considers beauty as an event that occurs 
inside the borders of mind and remains there,

which means that beauty hasn’t any physical 
existence in the world outside of it. This very 
allegation of Kant is the most radical subjective 
notion that has ever been proposed in the field of 
philosophical aesthetics up to his time; considering, 
up to Kant’s time the role of the object in emerging 
beauty had never been vanished. All subjective 
theories of beauty, up to then, were, in any possible 
way, restricted to the subjective sense of pleasure 
which were, in turn, inspired by some quality 
existed in the beautiful object. This quality could be 
either the object’s perfection, usefulness, or some 
other formal features like harmony or proportion.

But Kant, as a philosopher who is speaking from 
the heart of the stream of subjectification of beauty, 
manifests that beauty has not only anything to do 
with the existence of the object but also, as far as 
the pure beauty is concerned, any of the sensitive 
perceptions received from it. In the Critique 
Of Judgment (1987: 44), he manifests: “… any 
reference of presentations,

even of sensations, can be objective (in which 
case it signifies what is real [rather than formal]

in an empirical presentation); excepted is a 
reference to the feeling of pleasure and displeasure, 
this reference designates nothing whatsoever in the 
object, but here the subject feels himself, [namely] 
how he is affected by the presentation.”

In other words, beauty, for Kant, is neither 
a quality in the object, nor a sense of a pleasure 
inspired by it. Instead, beauty is a very special and 
unique kind of feeling which emerges as a result of 
a logical relation occurred between the mind and 
its cognitive state. In other words, the perception 
of beauty is an event which takes place when the 
subject’s mind is its cognitive state.

A cognitive state of mind, or in Kantian 
terminology, a ‘cognition in general’ state of mind 
is the mind’s fundamental state of cognition and has 
three major elements: The faculty of imagination, 
the faculty of understanding and finally the 
‘transcendental logic’ as a fundamental procedure 
which determines the forms of the relation, takes 
place between these two cognitive faculties of mind. 
In every single process of cognition, the faculty of 
imagination, as the unconscious faculty of mind 
which contains representations, as a pile of content-
free, spatio-temporal forms, without any logical 
relation between them, (let’s say the p’s), comes into 
relation with the faculty of understanding which 
contains the concepts (let’s say the q’s) on the very 
basis of transcendental logic. As the result of this 
connection, the proposition ‘p is q’ is formulated, 
which is a unit of cognition and an instantiation of 
the relationship between the two cognitive faculties 
of the mind at the same time.

In the case of perceiving beauty, as Kant insists, 
the purpose of the mental faculties is not to giving 
rise to any knowledge of the object. Rather, they are 
considering the object according to the feeling of the 
pleasure or pain it generates in the subject’s mind 
and they are about to refer the representation of the 
object to the subject and the way it makes him feel. 
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Accordingly, they are, now, free of their cognitive 
duty and act purposelessly, namely they connect 
to each other freely, or in Kant’s words, they enter 
in to a free play with each other and as the result, 
they formulate the proposition ‘P is Beautiful’ in 
which the P is the object’s spatio-temporal form and 
the predicate, beautiful, is a feeling of pleasure. In 
order to distinguish the pleasure of beauty from the 
other pleasures, Kant adopts a negative approach; 
that is, he asserts that the judgment of beauty must 
be formed in an attitude devoid of all subject’s 
interests, knowledge and historical background. 
This condition means that the object of judgment is 
neither the object of sensory pleasure nor the object 
of any outer purposiveness. After determining the 
attitude of the subject of judgment, Kant turns to 
the positive aspects of this judgment. He regards the 
object’s purposiveness of form, which is, itself, a 
mind-made image, as the object of the judgments of 
pure beauty. This is the spatio- temporal mind-made 
image which stimulates the mental faculties into a 
free play. This free play, in its turn, brings about 
the sense of pleasure, and this is the very pleasure 
which attaches to the representation of the object by 
reflective judgment of ‘P is Beautiful’. And this is 
the point where we judge something as beautiful.

On the basis of the explanations introduced 
above, we can come to the fact that the perception 
of beauty is a mental action which the subject, its 
will and its conscious background have not any 
determining role in. Judging the beautiful and the 
pleasure accompanies it, are involuntary mental 
events; And this would be more significant if we 
notice that the Kantian subject is a mere logical 
structured subject. As a matter of the fact that 

some critics of him, like Nietzsche and Freud, have 
stated that the Kantian subject is a logical subject 
which has been generalized to the acting, thinking 
and finally aesthetic subject by him; Regarding 
a) the Kant’s definition of the humane subject as 
something that can only be considered as the subject 
of a logical proposition and never as its predicate, 
as long as all the possible humane actions can be 
referred to, consequently he is ignorant of any other 
conditions under which this logical pre-eminence 
may belong to anything else. (Caygill, 2000); And 
b) regarding his notion of the transcendental logic 
which determines every single process takes place 
in the borders of mind; I believe that there could 
not be any generalization of the logical subject to 
the other kinds of it at all; Because it has not been 
possible for him to think of any other kinds of 
subject out of a logical scope.

Thus, In the case of perception of beauty, 
this logical structured subject is subjected to the 
function of his cognitive faculties which, in turn, 
are passively stimulated in to a free play just like 
the cogwheels of a machine. And the feeling, as a 
bold border between a human being and a machine 
has not any determining role in the whole story; 
because Kant insists that the feeling of pleasure is 
not a determiner but is just a consequence of the 
whole process. This is the significant point which, 
I see, makes a cognitive-logical machine out of the 
Kantian aesthetic subject.

Kant, Immanuel 1987. Critique of Judgment, tr. 
Werner S. Pluhar. Indianapolis: Hackett Publishing Company, 
44.

Caygill, Howard. 2000. A Kant Dictionary. Oxford: 
Blackwell Publishers Ltd, 377.
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Introduction
The question whether languages differ in their 

intrinsic tempo is attracting great interest. Is it only 
an impression that “speakers of some languages 
seem to rattle away at high speed like machine-
guns, while other languages sound rather slow 
and plodding”? (Roach 1998: 150) Or is there 
really something in the language structure itself 
that makes some languages sound faster? And 
if so: How to measure this “basic” or “intrinsic” 
tempo of languages, abstracting from the enormous 

inter-individual and situation dependent variation 
in speech rate, and from its variation depending on 
age, gender, education, etc.

In Fenk-Oczlon and Fenk (2010) we suggested 
and applied the simple metric “syllables per 
intonation unit” in order to analyze and compare 
languages with respect to their intrinsic tempo, a 
metric that does without any measuring of duration.

Method: Experimental, using parallel texts, 
and computing cross-linguistic correlations

Native speakers of 51 languages from all 
continents (19 Indo-European, 32 Non-Indo-
European) were asked to translate 22 simple 
declarative sentences (German or English) 
encoding one proposition in one intonation unit, to 
read their translations in normal speech and to count 
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the number of syllables. The number of phonemes 
was determined by the first author, assisted by the 
native speakers and by grammars of the respective 
languages. One of the statistical evaluations 
followed the pattern of cross-linguistic correlations 
(originally in Fenk-Oczlon and Fenk 1985). In these 
correlations across languages each single language 
is represented by one data-pair.

Results
The 51 languages in our sample show a 

considerable variation in the mean number of 
syllables per intonation unit, ranging from 4.64 
in Thai up to 10.96 in Telugu (Fig.1). The cross-
linguistic negative correlation between this variable 
and the number of phonemes per syllable – originally 
in a sample of 28 predominantly Indo-European 
languages (Fenk-Oczlon and Fenk 1985) – seems 
to be very robust and was significantly corroborated 
in the now extended sample of languages. We view 
these differences as differences in the intrinsic 
tempo: The smaller the syllables of a language, the 
higher the number of syllables per intonation unit 
and the higher the intrinsic tempo of that language – 
similar to music where in “phrases containing many 
notes, the notes are usually very fast” (Temperley 
2001).

Most recently Pellegrino et al. 2011 found a 
negative correlation between information density 
and speech rate that can be related to our correlation. 
They determined the mean number of syllables per 
second in seven different languages. Despite this 
different measure, the results concerning the order 
of languages as to speech rate in syllables were 

very similar to ours. E.g.: Mandarin and German 
belong to the slow, Japanese and Spanish to the fast 
languages.

Discussion: Cognitive constraints and 
complexity trade-offs

The durations of a breath cycle, of an intonation 
unit and of the psychological present coincide, and 
so do the respective mean values (about 2 sec). This 
span has the capacity for roughly 7 syllables ranging 
from 5 very complex to 11 very small syllables. 
Since more complex words carry a proportionately 
higher amount of information (Fucks 1964, Fenk 
and Fenk 1980), our complexity trade-off – the 
more syllables per clause, the fewer phonemes per 
syllable – contributes to an economic information 
flow in each single language and, though not 
indicating a strictly equal overall complexity (Fenk-
Oczlon and Fenk 2008: 55), to a restriction of the 
variation of the information flow (bits per sec) in 
different languages.
This project was partly supported by the Austro-
American Fulbright Commission and the Research 
Commission of the University of Klagenfurt.

Fenk A., Fenk, G. 1980. Konstanz im Kurzzeitgedächtnis – 
Konstanz im sprachlichen Informationsfluß? Zeitschrift für 
experimentelle und angewandte Psychologie 27, 400–414.

Fenk-Oczlon G., Fenk A. 1985. The mean length of 
propositions is 7 plus minus 2 syllables – but the position of 
languages within this range is not accidental. In G. d’Ydevalle 
(ed.) Cognition, Information Processing, and Motivation. 
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Fenk-Oczlon G., Fenk A. 2008. Complexity trade-
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Dutch 5.05

Czech 5.36

Mandarin 5.46

Sloven. 5.50 Canton. 6.05

German 5.50 Cham 6.32
Iceland. 5.59 Bambara 6.46

French 5.64 Turkish 6.46

Estonian 5.68 Albanian 6.55

Russian 5.68 Yoruba 6.59
Croatian 5.77 Portug. 6.64

English 5.77 Persian 6.64

Ewondo 5.77 Finnish 6.73 Hopi 7.12 Kadazan 8.00 Kirundi 9.05

Hungar. 5.91 Fukien 6.77 Navaho 7.41 Korean 8.18 Chiquit. 9.14 Hawaiian 10.05
Thai 4.64 Hebrew 5.96 Hindi 6.77 Italian 7.50 Annang 8.23 Javanese 9.18 Roviana 10.05

Viet. 4.91 Arabic 5.96 Panjabi 6.77 Greek 7.55 Basque 8.27 Indones. 9.46 Japanese 10.23

Lam 4.96 Polish 5.96 Macedon. 6.96 Spanish 7.96 Tagalog 8.95 Marranju 9.86 Telugu 10.96

4 – 4.99 5 – 5.99 6 – 6.99 7 – 7.99 8 – 8.99 9 – 9.99 10 – 10.99

Figure 1: The frequency distribution of 51 languages over seven classes of the parameter mean n of 
syllables per clause. (from Fenk-Oczlon and Fenk 2010: 1538)
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One of the central semantic insights in cognitive 
linguistics is that in addition to being related to 
each other by completely general relations such 
as hyponymy and meronymy, our concepts are 
also organised into frames, that is, concept-groups 
jointly providing a conceptualisation of a generic 
situation type. In addition to linking situation-types 
to expressions, the linguistic description of a frame 
also includes the characterisation of the potential 
participants of the conceptualised situation type. 
Consequently, if an expression occurring in a text can 
be interpreted with the help of a suitable frame, then 
the identification of frame elements makes it possible 
to construct the concrete situation described.

In our contribution we report on a domain-
specific semantic search engine we are developing, 
which uses the above sketched frame-semantic 
method of interpretation to find text fragments 
matching the query specified by the user. In contrast 
to other semantic search systems, we place a special 
emphasis on bringing into play the user’s semantic 
competence in the form of enabling her to modify 
the used semantic resources according to her own 
personal semantic model, which may be specific to 
a specific query.

On the most abstract level, the central steps of 
the operation of the search engine can be described 
as follows: Firstly, the user specifies a query that 
is not a Boolean combination of terms (keywords), 
but a series of well-formed sentences of a controlled 
language. The search engine searches for phrases in 
the documents having the same meaning as some 
sentences of the query. The relevance of the results 
depends on the measure of fit between the meaning 
of the query and that of the phrases found in the 
document.

In a bit more detail, the search process comprises 
the following steps: (i) a semantic representation 

of the query is generated, (ii) a keyword-based 
preliminary search selects candidates for matching, 
(iii) the candidate segments are semantically 
parsed, where the parsing process is driven by the 
query representation (generated in step [i]), and, 
finally, the relevance of the segments to the query 
is determined.

The linguistic and shallow world knowledge 
used by the engine is represented in a semantic 
lexicon, which is based on frame-semantic principles 
both with respect to its structure and its content. In 
addition to serving as a theoretical basis, frame 
semantics also provides an important computational 
resource, the FrameNet database (Baker et al 1998), 
which contains a large collection of linguistic frame-
descriptions. However, if a concrete user wishes 
to interpret a text according to her own personal 
semantic model, then the unmodified FrameNet 
database may prove to be inadequate for the task, 
since, on the one hand, it may contain frames that 
are not part of the user’s intended semantic model, 
and lead to unintended interpretations, and, on the 
other hand, there could be frames in the intended 
personal model that are missing from the current 
FrameNet database. Therefore, we intend to extend 
the frame-semantic basis with the possibility of 
personalising the frame database. The user will 
be able to limit the frame database that is used for 
interpretation and it will be also possible for her to 
extend the database by adding special new frames 
in accordance to her own personal semantic model. 
In doing so, she will be able to utilize the frame-
frame relations already used in FrameNet, e. g. she 
will also be able to define new frames standing in 
the inheritance or subframe relation to frames that 
are already defined.

Croft, W., Cruse, D. A. 2004. Cognitive Linguistics. 
Cambridge: Cambridge University Press

Baker, C. F., Fillmore C. J., Lowe, J. B. 1998. The Berkeley 
FrameNet Project. In: COLING-ACL’98: Proceedings of the 
Conference, 86–90.
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Introduction & Theoretical background
The purpose of this interdisciplinary, 

explorative study is to assess the occurrence of 
different types of direct speech constructions in 
the discourse of Dutch individuals with aphasia, 
an acquired language disorder following brain 
damage. It is assumed that direct speech has several 
benefits for aphasic speakers and will therefore 
be used frequently. The present study compares 
direct speech constructions in aphasic and healthy 
speech. In addition, the effects of the nature of 
the underlying disorder, in this case grammatical 
versus lexical, is examined.

Previous studies have shown that the relatively 
intact pragmatic (e. g., Hengst et al. 2005), 
conceptual (e. g., Goodwin 1995) and kinesic, 
prosodic, and paralinguistic (Wilkinson et al. 
2010) resources of aphasic speakers enable them 

to use direct reported speech. In the current 
study these findings were built on addressing the 
multifunctional use of direct speech in aphasic 
discourse. Individuals with Broca’s aphasia, 
who have particular difficulty with grammar, 
can use direct speech constructions to get 
around grammatically complex constructions. 
Speakers with anomic aphasia, who have word 
finding problems, can benefit from direct speech 
constructions because they enable them to 
demonstrate abstract and complex matters such as 
thoughts, attitudes, and scenarios using concrete, 
operative, and familiar constructions: aspects that 
are known to contribute positively to word retrieval 
in aphasia (e. g., Nickels & Howard 1995).

In some cases, direct speech constructions 
represent former speech events (i. e. direct reported 
speech) and in other cases they are used to refer 
to thoughts, prototypical talk, hypothetical speech 
events etc.. Consider the following fragment, in 
which HK, a 36-year-old male non-brain-damaged 
speaker, tells the interviewer (INT) about his eldest 
son, who may start playing soccer soon. The direct 
speech items are presented in bold:

1. HK:  met een jaar of twee  within a year or two
2. INT:   dan mag je langs de lijn   then you may stand along the line  
3. HK:   KOM OP!    COME ON!
4. INT:    ((lacht))     ((laughs))
5. HK:   BREK “M DE POAT’N!   BREAK HIS LEGS!
6. INT&HK:    ((lachen))     ((laugh))
7. INT:   dan krijg je rond 8 jaar dat papa  then around the age of 8 daddy’s not
8.    niet meer mee mag   allowed to come any more
9. HK:   nee precies    no exactly
10. INT:   want die doet altijd zo raar  because he always behaves so strangely
11. HK:   ik ga op de fiets pa   I’ll take the bike dad
12. INT:    ja ((lacht))    yes ((laughs))

Note that it is clear from the time frame explicitly 
established in line 1, “within a year or two”, that 
the dialogue is an instantiation of a scenario that 
can plausibly take place in the future. Interestingly, 
HK does not use a reporting verb as a grammatical 
means of introducing the direct speech construction. 
Rather, he contextualizes it increasing the volume 
and shifting to another language (i. e. Frisian) in 
lines 3 and 5. He switches from addressing INT 
to fictively addressing his son. In line 10, INT 
chimes in (Couper-Kuhlen 1999: 12), using the 
same interactional strategy of shifting perspectives 
and presenting HK’s son’s hypothetical words. 
This shows that INT has no problem keeping track 
of the storyline and the distinction between the 
current and the “reported” speaker. Continuing in 

the same demonstrative mode, in line 11 HK takes 
over again and completes SLT’s turn, “quoting” his 
son and addressing himself. Presenting this stretch 
of talk as a first person dialogue rather than a third 
person report makes the narration more vivid, as has 
been observed by various researchers (e. g., Tannen 
1986).

Methods
61 transcripts of individuals with aphasia (n=30) 

and 146 transcripts of non-brain-damaged speakers 
(n=88) were analyzed. Addressing the question of 
how the forms and frequencies of direct speech 
constructions differ across tasks and subgroups 
(anomic vs. Broca), the relative frequencies of 
these constructions in the speech samples were 
determined. Based on the patterns found in the 
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data, different forms of the construction type were 
distinguished, categorized and compared within 
and between the subgroups.

Results & Conclusions
Even though both the aphasic individuals and 

the non-brain-damaged speakers used various forms 
of direct speech, frequencies and distributions 
over categories varied across tasks and subgroups. 
The aphasic speakers produced significantly 
more direct-speech-constructions than the control 
speakers. In general, subjects with Broca’s aphasia 
had a preference for quotations without a reporting 
verb, whereas the individuals with anomic aphasia 
mainly produced instances of direct speech with 
a reporting verb. A possible explanation for the 
difference between the frequencies of use by 
the aphasic speakers on the one hand and the 
healthy speakers on the other is the strategic use 
of direct speech by aphasic speakers to get around 
grammatical problems and word finding difficulties. 
In general, direct speech constructions are 
grammatically less complex and involve more high 
frequency words than indirect speech constructions. 
The dissimilarities between the aphasic subgroups 

can be explained by the differences in grammatical 
complexity between subtypes of direct speech.
This work is part of the research programme 
The Conversation Frame: Linguistic Forms and 
Communicative Functions in Discourse, which is 
financed by the Netherlands Organisation for Scientific 
Research (NWO).
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Academic reading is one of the most important 
academic skills for new-coming students of 
interdisciplinary research domains as Cognitive 
Sciences or Media Studies. Succesfull academic 
readers have to develop particular reading 
skills and metacognitive strategies to combine 
deep understanding, critical examination, 
memorization, and speed reading (Locke et al. 
2010).

But how is it possible to extract knowledge 
from textbooks of very heterogeneous fields 
ranging from neurobiology, computer science, 
linguistics, psychology to skills in cognitive 
modelling, experimental design, and data analysis 
in a motivating and effective way (Von Eckardt 
2001)? Students of the Cognitive (Mind and Brain 
Sciences) have to be trained both in individual 
homework assignments and in small-group reading 
to develop suitable reading techniques to build 

scaffolds that support interdisciplinary knowledge 
acquisition and knowledge transfer.

Within the teaching project „Docendo 
discimus‘ at Studiumplus, part of ZESSKO, 
Centre of Languages and Key Competencies 
at the University Potsdam, Germany (http://
www.uni-potsdam.de/studiumplus/studiumplus_
archiv_docendo%20discimus.html) we 
developed a course program for student tutors 
who independently taught the acquired reading 
strategies to beginning fellow students in 
subsequent terms.

In a first stage of expansion a lecture series with 
associated training sessions was developed which 
included two additional important academic skills: 
(1) information literacy and (2) academic writing. 
In combination with a series of didactic workshops 
and web-ressources this training program for 
prospective student tutors has become firmly 
established at ZESSKO and is widely used by 
university departments.

In a second stage of expansion a web-based 
tutorial will be integrated into the training program 
which allows for a greater extent of self-paced 
learning in the student tutorials and for students 
refreshing their knowledge and skills during exam 
preparation.



64

We will discuss learning outcomes and 
satisfaction collected by an online learning diary 
(http://www.uni-potsdam.de/db/Lerntagebuch/ltb/) 
and present suggestions for a structured program of 
academic reading skills in Cognitive Science, which 
will support theoretical integration of the involved 
scientific domains (Haack et al. 2010).

Haack, J., Wiese, H., Abraham, A., Chiarcos, C. (eds.) 
2010. Proceedings of KogWis 2010. 10th Biannual meeting of 
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Universitätsverlag Potsdam (Potsdam Cognitive Science Series: 
Vol. 2).

Locke, L.F., Silverman, S.J., Spirduso, W.W. 2010. Reading 
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Von Eckardt, B. 2001. Multidisciplinarity and cognitive 
science. Cognitive Science 25, 453–470.
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Money illusion (later MI) is a tendency to 
perceive the nominal value of money and not their 
real monetary values. The term was first introduced 
by Fisher (Fisher, 1928).

In theory of economic, the phenomenon of MI 
was rejected by scientists-economists for a long 
enough time. However, with the gradual spread 
of behavioral economics, based on experimental 
studies, the situation changed. Now phenomenon of 
MI in academic science and practice is seen as a 
very real fact of human behavior.

Economists explain the manifestation of the MI 
by:

• The low level of financial literacy;
• The sedation (price stickiness) of nominal 

prices on a range of products and services.
But, in reality, it is impossible to explain the 

MI only by the economic mechanisms, and so 
the studies of MI go mostly to the mainstream of 
psychology.

The first description of the MI psychological 
mechanisms gave Eldar Shafir, Peter Diamond and 
Amos Tversky 1997. They explain the MI by the 
existence of frame effect in the subject perception. 
Economic transactions in the subject perception 
may be either nominal or real terms. The nominal 
presentation is more simple and sufficient for short 
term (in case of absence of hyperinflation), but 
the presentation in real terms fix the true value of 
transactions. Consequently, the transaction is often 
a mixture of nominal and real estimation that give 
rise MI. As a result a psychological point of view 
MI becomes a irrational unconscious cognitive 
phenomenon of consumer’s economic behavior. 
And, if Fisher suggested that the decrease or absence 
of inflation can overcome the MI, the psychological 
studies show that its regulation comes down to the 
psychological constructs.

Raghubir, P., & Srivastava, J. in 2002 studied the 
different consumer behavior of the U.S. citizens in 

Canada and the UK, although they are aware of the 
exchange rates. The results of their research proves 
that people tend to unspent, if foreign exchange rate 
is significantly lower and overspent, if the foreign 
exchange rate is significantly higher than the rate 
of their own country. The authors modeled the role 
of time pressure and experience in the regulation of 
money illusion. Gamble, A., Garling, T., Charlton, 
J.P. & Ranyard in 2002 appears that MI was weaker 
or absent for essential high-price goods or services. 
The “emotional attachment to currencies” and “the 
level of gains and losses” as cognitive and emotional 
factors affecting the perception of the exchange 
rate has studied by Tyszka T. & Przybyszewski K., 
2006.

The interesting in the all reviewed research 
is that there are studied the external factors of 
perception of money, or the general laws of mental 
perception, but in doing so they do not offer the 
ways or methods to overcome or reduce the MI and 
adequate perception of the exchange rate (except 
the experience).

We tried to find the other factors of regulation 
of the MI. As a measurement of MI, we established 
the willingness to buy products at discounts, offered 
by the entity in national currency (AMD) and often 
used in Armenia foreign currency (USD). MI 
coefficient was calculated by the suggested average 
price as a percentage of USD/AMD division.

Fig. 1 Results of manifestation of MI before and 
after use of the calculator
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In the Study 1, we tried to establish the effect 
of the use of computational tools (the calculator) 
to change the level of MI. The results of the Study 
1 (Fig. 1) did not show statistically significant 
difference between the MI without calculator 
(M=1.857) and MI with calculator (M=1,964); 
p=,748.

The results allowed concluding that MI, after the 
use of the computational tool, did not change and it 
is a more stable phenomenon. Afterwards, we tried 
to find the other regulators of MI and put forward 
another hypothesis: the changes of MI may occur 
in communication, more specifically, discussion in 
pairs (Study 2). The results of the Study 2 (Fig. 2) 
show a statistically significant difference between 
the MI ind. (M=1,76) and MI com. (M=1,38) 
p=,001.

Fig. 2 Results of manifestation of MI before and 
after discussion in pairs

We also tried to make known the dependence of 
different changes of the MI in decision making styles 
in system of MBTI. ANOVA analysis revealed the 
MI com./MI ind. (Fig. 3) average difference in the 
styles NT and SJ (1,08; p=,000), NF and SJ (1,02; 
p=,000).

Fig. 3 Results of changing of the MI coefficient in 
respondents with different DM styles

Thus, the decision-making style NT and NF 
can be considered more prone to reduce MI in 
communication (discussion in pairs). In the system 
of the MBTI difference between S and N can be 
considered as the method by which the information 
is collected (Nutt P., 1989). Factor N is characterized 
as a focus on identifying the various opportunities 
and relationships, rather than as work with the 
existing facts. Factor S is characterized by the 
desire to make maximum use of these five senses to 
understand what is really going around, especially 
for an accurate assessment of the situation. First of 
all, they are interested in practical experience and 
what is happening in the here and now.
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A large body of experiments demonstrated 
that fixation durations are reliably prolonged by 
transient visual distractors presented in a gaze 
contingent manner (e. g. Lévy-Schoen, 1969; 

Reingold & Stampe, 1999). Recent studies suggest 
that in active vision this distractor effect varies 
with attentional engagement, as operationalised 
by the saccadic amplitude previous to the affected 
fixation (Pannasch & Velichkovsky, 2009). Their 
results demonstrated that distracted fixations after 
short saccadic amplitudes were stronger prolonged 
than those following long saccades. Graupner, 
Pannasch, and Velichkovsky (2011) extended 
these results showing that also the following 
saccadic amplitude is related to distractor 
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processing in the same direction. However, these 
results were based on post-hoc classifications of 
single fixations. A more straight-forward way to 
approach differential effects is to directly compare 
influences of instructions (i. e. intraindividual 
differences) and personality based variations (i. e. 
interindividual differences), respectively.

Therefore, we conducted two experiments 
engaging subjects in image inspection in order to 
be able to answer questions about scene details 
afterwards. Both experiments consisted of two 
blocks (each dedicated to one of two instructions) 
whereby the concrete questions were asked after 
10s of image inspection (e. g., “Were there more 
objects on the right than on the left side?” for 
spatial layout condition, or e. g., ”Was there a red 
telephone in the image?” in the object recognition 
task). Subjects inspected 24 images in each block. 
In half of them visual distractors were presented 
gaze contingent every 7th fixation, with a fixation 
onset latency of 100ms and a distractor duration 
of 100ms. In Experiment 2 the same paradigm 
was employed again. Additionally, in order to 
investigate trait specific differences between 
subjects, three groups (high, medium, low) 
based on extraversion scores from the NEO-FFI 
questionnaire (Borkenau & Ostendorf, 2008) were 
tested.

Fixation durations were analysed considering 
three factors: Distractor (baseline vs. distractor), 
instruction (spatial layout vs. object recognition), 
and an additional post hoc variable fixation 
content (on background vs. on object). The 
results on intraindividual, task based differences 
showed a clear pattern: All main effects reached 
significance level, revealing longer fixation 
durations for distractor presentation, in the 
object recognition condition and when fixating 
on an object, respectively. Interestingly, the only 
significant interaction of distractor x instruction 
unveils that the instruction based difference 
is exclusively based on the trials containing 
distractors. Preliminary analyses of Experiment 2 
replicated results from Experiment 1. Additionally, 
interindividual differences seem to be restricted to 
the object recognition condition.

In summary, the results demonstrate diagnostic 
potentials of the distractor effect. While earlier 

studies of task influences on fixation durations 
resulted in mixed evidence (see e. g. Castelhano, 
Mack, & Henderson, 2009; Nuthmann, Smith, 
Engbert, & Henderson, 2010), we obtained a clear 
separation triggered by visual distractors. From that 
we conclude that the processes involved in scene 
layout interpretation vs. object recognition are 
differentially affected or disturbed by additional 
distractor presentations. Insofar, the distractor 
effect paradigm can be understood as a litmus test 
for intrafixational processes. By systematically 
disturbing functional fractions of fixations, a 
new avenue for understanding visual processing 
is opened. Combining our approach with brain 
imaging methods will allow going beyond purely 
behavioral findings by investigating involved 
brain mechanisms and their interaction during 
the process of visual activity. The results from 
Experiment 2 additionally underpin the idea of 
systematic analyses of interindividual differences 
in research on perception, attention, and especially 
on eye movements.
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USE IN APHASIC CONVERSATION
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Aphasia is an acquired language disorder caused 
by focal brain injury. It predicts specific patterns 
of language comprehension and production that 
affect the lexical retrieval and grammar of persons 
with aphasia (PWA). The linguistic impairment 
of the PWA increases the number and extent of 
breakdowns and decreases the fluency of speech. 
Both make the conveyance of information in talk 
more effortful for both the speaker and the recipient 
of talk. Aphasia not only affects the communicative 
ability of the PWA, but furthermore constitutes an 
issue of identity [1]. Interjections such as ‘yeah’, ‘oh’ 
and ‘well’ are an important resource to facilitate the 
comprehension and production of talk. They enable 
the participants to interpret and anticipate sequences 
of conversation more easily and correctly [2], which 
makes conversation more efficient and enhances the 
degree of intersubjectivity.

Research has uncovered two important features of 
interjections, which are essential to the organization 
of turn-taking in typical conversation, namely 
a ‘syntactic’ and ‘pragmatic projectability’ [3]. 
Structurally, interjections facilitate the organization 
of conversations in that the PWA may employ them 
to either assume or maintain speaker role or to align 
with hearer role. In this respect, interjections may 
serve as placeholders signaling the intention to 
continue with a full turn at talk. In contrast, when 
employed as backchannels, they function to decline 
speakership and request the interlocutor to continue. 
Pragmatically, interjections aid in the establishment 
of common ground. They indicate various attitudes 
that range “from relative indifference to enthusiast 
interest” [4], while they are being produced with 
ease and without syntactic constraints. Through 

their lexical brevity and simplicity they are of 
great interest in aphasia, especially since they are 
generally spared [5].

Two conversations between a PWA and his 
spouse were analyzed to investigate the function 
of interjections. In contrast to prior research 
that related the use of interjections to passive 
communicators [6], results suggested that 
interjections can display passive speakers as active 
participants in conversation. Through interjections 
the PWA may determine speaker change, which 
enables him to better prepare contributions to 
talk and to thereby channel his resources. Further, 
interjections serve to express degrees of interest 
and engagement in a conversation. They alone 
may be perceived as a sufficient contribution to 
the conversation to display the PWA as competent 
conversation partner. This ensures a smooth 
conversation independent of the actual contribution 
by the PWA. Despite the multiple meanings of 
interjections, they nevertheless enabled the PWA 
to get his message across. In sum, interjections are 
suggested to serve as a remedy to threats to saving 
face.
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TO SENSORIMOTOR COGNITION AND TO THE FUNCTION f (Z) = Z2 + C
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Slovakia)

Is has been generally accepted (see e. g. Hulst 
2010) that the application of a given iterative rule 

generates infinitely long sentences. However, 
in natural languages certain iterations exhibit 
anomalies that have not been properly studied yet. 
Among these anomalies there are limits preventing 
the addition of further admissible clauses to a given 
sentence. The next sections propose an experiment 
consisting in iterating intransitive verbs and datives.
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The experiment
Let us consider context (1). Let us suppose 

that context (1) contains an infinitely long chain 
of embedded elements; among them, the following 
ones.

Context (1)   [… a bank has a company that 
has an airplane that has a wing that has a spoiler that 
has a…].

The experiment consists in expressing the 
proposed embedded elements using intransitive 

verbs and dative nouns in iterative sentences. 
Iterations are generated by rule (2).

Rule (2): O → relative pronoun + (clitic) + verb 
+ dative noun

Rule (2) generates sentences (3–5). Inadmissible 
segments are between brackets. Limits between 
admissible and inadmissible iteration are in bold 
face. Examples are in Spanish, since the distribution 
of its clitic se is a factor allowing verifying the 
accuracy of the results. In the examples le is a 
redundant dative pronoun.

(3)  El  alerón le  pertenece al    ala  que   le  pertenece  al    avión
 The spoiler LE belongs  to-the wing which LE belongs   to-the airplane
 que   le  pertenece a  la  compañía que   le  pertenece al    banco.
 which LE belongs  to the company which LE belongs  to-the bank
(4) El  alerón se  le  levanta al      ala  que   se  le  levanta al      avión
 The spoiler SE LE rises   up to-the wing which SE LE rises   up to-the airplane
 [* que   se  le  levanta a la     compañía  que   se  le  levanta al      banco].
   which SE LE rises   up to the company  which SE LE rises   up to-the bank
(5) [* El  alerón  vuela  para el  ala  que   vuela para el]  avión  que   vuela
   The spoiler  flies   for  the wing which flies  for  the airplane which flies
 para la  compañía [?que   vuela  para el  banco].
 for  the company   which flies   for  the bank

Discussion
Observe that the application of the iterative rule 

(2) behaves as expected in sentence (3), allowing 
infinite embedding starting from an element whose 
dimensions get closer to zero and finishing with an 
element whose dimensions get closer to infinite. 
On the contrary, iteration in sentence (4) has a 
limit between zero and infinite: avión. Embedding 
elements to the right getting closer to infinite 
beyond this limit is not allowed, while embedding 
elements to the left getting closer to zero may 
continue indefinitely. Sentence (5) ’s iteration is an 
interesting case. It stacks around the limit avión.

Sentences (3–5) represent patterns arising when 
repeating the proposed experiment with different 
verbs and contexts. The use of the Spanish se 
endorses the idea that for certain intransitive verbs 
there is a limit; beyond it iteration stops being the 
iteration it was. In Spanish every verb behaving 
according to sentence (5) ’s pattern needs or allows 
the clitic se only within a limit but not beyond it. 
Observe that while in sentence (5) the use of se was 
needed within a limit, in sentence (7) it is allowed 
also only within a limit.

(6) [… the face, the man, the family…]
(7)  La cara (se) le cambia al hombre [*que se 

le cambia a la familia].
The face (SE) LE changes to-the man that SE 

LE changes to the family
The arising question is whether we can predict 

the distribution of the limits. They do not seem to 

be related to semantic properties ([± animate] or [± 
human], for example) of the embedded elements, 
since elements of very different nature (airplane, 
company, man) may become a limit, as sentences 
(4), (5) and (7) show. In the same way, limits do not 
seem to be related to the verb’s syntactic valences, 
since the same syntactic marriages are in some 
iterations admissible but in others, inadmissible. 
There are two possible alternative answers.

Hypothesis 1: Limits are probably related to 
which is perceived as a unit. Every element in the 
proposed contexts (1) and (6) participates in a part-
whole relationship; there is, however, a difference 
(a limit) between elements of the same set and parts 
of the same unit. This hypothesis would be endorsed 
by Knott’s 2011 work on sensorimotor cognition. 
Briefly, he differentiates effector agents or parts, 
autonomous agents or units, and environments or 
sets.

Hypothesis 2: The distribution of limits 
in patterns (3–5) exhibits a parallelism to the 
distribution of limits in the iterative two-variable 
function f (Z) = Z2 + C, where Z is a variable 
representing two values (x and y) and C is a 
constant. The function’s graphic representation is 
in figure (1) for an initial input Z = (0, 0) and for a 
constant C = (0.5, 0.5). Depending on the constant’s 
value, the function exhibits three behavior patterns: 
(a) successive outputs approach infinity as figure 
(1) shows, (b) successive outputs inside a limit of 2 
units radius approach zero, or (c) successive outputs 
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stack at an intermediate limit value between those 
initial values taking the function to infinite and 
those taking it to zero. It is not difficult to establish 
parallelisms between patterns (a-c) and the above 
proposed patterns (3–5). Function f (Z) is involved 
in the definition of well-known fractal structures 
as Julia sets (Peitgen and Richter 1986) and the 
Mandelbrot 1982 set.

Conclusions
The distribution of limits to iteration under 

the proposed experiment’s conditions is not 
directly related to linguistic parameters. From 
an interdisciplinary point of view, it seems to be 

rather related to which perception considers sets, 
elements, units and parts, and to the behavior of the 
function f (Z) = Z2 + C.
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The EU project xDELIA (Xcellence in 
Decision-making through Enhanced Learning in 
Immersive Applications, www.xdelia.org) seeks 
to enhance the quality of investment decisions 
made by private investors. Investors’ financial 
capabilities are believed to be correlated with 
their skills in managing their emotions; less skilful 
investors are more prone to emotional biases in 
decision-making, such as the disposition effect, 
i. e. selling stocks that have risen in value fast 
and holding on to losing stocks yielding a net loss 
(Shefrin & Statmanand, 1985), and hyperbolic 
discounting, i. e. valuing present wins over than 
delayed wins, even if the latter are bigger (Harris 
& Laibson, 2001).

The work presented here aims to validate a 
training game prototype that could later be used as a 
learning platform for training in emotion regulation 
by the investor group. Emotion regulation can 
occur in many ways, the two methods addressed 
in our current work concern emotional suppression 
(henceforth suppression) and cognitive reappraisal 
(henceforth reappraisal). Suppression is defined as 
“inhibiting ongoing emotion-expressive behavior“ 
and reappraisal is “construing a potentially emotion-
eliciting situation in nonemotional terms” (Gross, 
1998). Reappraisal is commonly thought to be more 
effective and to have positive effects on wellbeing 
since it acts before the emotional response is elicited, 
while suppression acts after the emotional response 
is elicited and is associated with negative effect 
on wellbeing, impaired memory and is generally 

less effective than reappraisal (Gross, 2003). Also, 
reappraisal appears to put less strain on cognitive 
resources, making them available for other task, thus 
improving task performance (Wallace et al., 2009)

Gameplay may be defined as goal-directed and 
competitive activity conducted within a framework 
of agreed rules (based upon Lindley, 2004). Serious 
games are games that are created or played for a 
specific purpose other than mere entertainment. The 
field of serious games has long sought a way to blend 
fun and education in order to improve learning. 
Such approaches have been taken by, e. g., Malone 
(1980) and Garris et al. (2002). Other approaches, 
such as simulation training, base the gameplay in a 
simulation environment. Pierfy (1977) did a meta-
analysis of 22 studies where learning was better 
in three cases with games instead of conventional 
teaching, worse in three cases, and it did not make 
any difference in the remaining cases. Biofeedback 
has been shown to help with learning to influence 
blood pressure (Glasgow et al., 1982), pain 
(deCharms, 2008), and self-reported emotional 
responses (Allen et al., 2001).

Because of these successes with biofeedback, 
we have created a two-dimensional shooting game, 
named the Aiming Game (Cederholm et al., 2011), 
that utilizes biofeedback for training in emotion 
regulation. The biofeedback device used was the 
Emotiv EPOC™ (www.emotiv.com), a commercial 
EEG headset created for gaming applications. The 
goal of the Aiming Game is to acquire as many 
points as possible, which is achieved through 
shooting down black airplanes. There are also pink 
airplanes that act as distractors and that will cost the 
points if they are shot down. Every shot has a cost as 
well, so it is important for players to not waste shots. 
During play, the player’s instantaneous excitement is 
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recorder using data from the EPOC™. This data is fed 
back into the game and used as a measure of player 
excitement, divided into five intensities. Before each 
game level the player is informed what intensity of 
excitement he or should aim for. The further away 
from the goal intensity they are, the harder the 
game gets, by manipulating two factors: the screen 
becomes increasingly blurry; and an aiming offset 
occurs, randomly misplacing the aiming crosshair 
every 0.5 seconds away from the mouse position. 
The misplacing radius grows bigger the further away 
from the goal excitement intensity the player is, 
encouraging the player to handle their emotions well 
in order to regulate their level of excitement

We have tested out the game with groups 
instructed to use methods of suppression, reappraisal 
and control (i. e. no instructions on how to handle 
emotions). These results indicated that subjects’ 
tendencies toward emotion regulation strategies 
are correlated with game performance and will be 
described in detail later on.
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Research into risky decision making has 
traditionally presented individuals with choice 
alternatives that provide an immediate reward or 
punishment based on the outcome of a single random 
event. Decisions are typically made in isolation, 
independent from any previous or subsequent 
choices. This approach neglects the complexity of 
everyday decision making. Many common tasks 
involve multiple interdependent choices and several 
uncertain events. For example, the university one 
chooses to attend will constrain the set of fields that 
one can later choose to study. The field one chooses 
to major in will in turn provide a unique set of 
options for further career development, and so one. 
Effective decision making in such cases requires 
that one consider which choices they are likely to 
make in the future before committing to an action at 

present. Furthermore, complex real world decision 
scenarios, like career planning, involve various 
uncertain events that one cannot control.

We present recent work that extends the 
traditional risky decision making paradigm by 
incorporating some of the complexities of real 
world choices. Participants completed a series of 
multistage decision trials, represented as branching 
decision trees. At decision nodes (DNs), participants 
chose which path to take through the tree. At chance 
nodes (CNs), a marble was randomly drawn from 
an urn to determine the path. Our results show 
that people are capable of planning in multi-
stage decision making. However, there were also 
sizable individual differences, with several distinct 
strategies emerging. A comparison of multiple 
competing models of how individuals incorporate 
factors like risk and degree of uncertainty when 
forming plans is used to elucidate the cognitive 
processes at work.
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Nowadays English language teachers can 
choose among a wide variety of choosing methods 
and techniques for students acquiring a foreign 
language.

Since reading is the crucial skill for students 
in learning a foreign language, it is important to 
understand the principles standing behind these 
methods. The interactive model activities in 
teaching reading take into account the continuous 
interaction between text bottom –up and top-down 
processing. Efficient and effective reading entails 
both processes interacting simultaneously, in spite 
of the fact that today’s instruction in teaching 
is strongly influenced by top-down processing 
perspectives. Teachers tend to teach these processes 
separately, at different stages. But what needs to be 
taught is not the one or the other, but the interaction 
between the two.

Two main approaches explain the nature of 
learning to read:

1)	 Bottom – up processing, so called because 
it focuses on developing the basic skill of decoding 
and understanding words, phrases and sentences in 
the text:

2)	 Top – down processing, which focuses 
on the background knowledge a reader uses to 
comprehend the text, (it is also associated with 
schema theory).

The traditional bottom – up approach to reading 
was influenced by behaviorist psychology of the 
1950s. Language learning was characterized as 
a response system that humans acquire through 
automatic conditioning process. Behaviorism 
became the basis of the audio – lingual method 
which sought to form second language “habits” 
through drilling, repetition and error correction.

In the 1960s a paradigm shift occurred in the 
cognitive science. The new cognition theory 
represented the mind’s innate capacity for learning, 
which gave new explanatory power to how humans 
acquired their first language. Meaningful learning 
occurs when new information is presented in a 
relevant context and is related to what the learner 
already knows. In 1960s and 1970s there was an 
explosion of teaching methods and activities that 
strongly considered the experience and knowledge 
of the Learner.

These new cognitive and top-down processing 
approaches revolutionized the conception of the 

way students learn to read. In this view, reading 
is not just extracting meaning from a text, but 
a process of connecting information in the text 
with the knowledge the reader brings to the act of 
reading. Reading in this sense is a dialogue between 
the reader and the text.

Another cognitive theory closely related to the 
top-down processing also had a major effect on 
reading instruction. Schema theory describes in 
detail how the background knowledge of the learner 
interacts with the reading task and illustrates how a 
student’s knowledge and previous experience with 
the world is crucial to decipher a text. The ability 
to use this schemata, or background knowledge, is 
fundamental for efficient comprehension to take 
place. Comprehension is the interaction between 
old and new information. To say that one has 
comprehended a text is to say that she has found 
a mental “home” for the information in the text, or 
that she has modified an existing mental home to 
accommodate that new information.

Schemata theorists make a distinction between 
text schemata (grammatical and cohesion structures), 
formal schemata (knowledge about the structure of 
a text) and content schemata (knowledge about the 
subject matter of the text) [1, p. 124–125]. Prior 
knowledge of content and formal schemata enables 
readers to predict events and meaning as well as to 
deduce meaning from a wider context.

Content schemata refers to the message of the 
text, and, if the topic is familiar, the reading task 
will be more productive and efficient.

Formal schemata (or genre schemata) refers 
to the way that texts differ from one another; for 
example, a reading text could be a letter to the 
editor, a scientific essay, or a work of fiction, 
and each genre will have a different structural 
organization. Knowledge of these genre structures 
can aid reading comprehension, as it gives a reader 
a basis for predicting what a text will be like.

The difficulties in comprehension may be 
attributed to the lack of background knowledge 
presumed by the text. Thus the responsibility of 
teachers is two-fold, on the one hand, to activate 
pre-existing schemata, on the other, to help students 
to integrate isolated knowledge into a schema or to 
build a new one.

Thus the following pre-teaching tasks are 
helpful:

1. Selection of the texts. To select texts that 
are relevant to the students’ needs, preferences, 
individual differences and cultures. The goal 
is to provide meaningful texts, so the students 
understand the message, which entails activating 
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existing schemata and, helping build new 
schemata.

2. Pre-reading, while-reading, and post-
reading activities. After selecting the text, the 
following three stages of activities are typically 
used to activate and build student’s schemata: pre-
reading, while-reading, and post-reading activities. 
Pre-reading activities are defined as devices for 
bridging the gap between the text’s content and 
the readers’ schemata. [2, pp. 138–151]. This is 
achieved by having students think, write, and discuss 
everything they know about the topic, employing 
techniques such as prediction, previewing, semantic 
mapping, reconciled reading.

There are the certain activities for developing 
fluency and efficiency in reading: extensive reading, 
reading rate, discourse knowledge.

- Extensive reading – reading individually and 
silently for the purpose of enjoyment. It is necessary 
to provide students with long reading selections for 
silent reading available to learners in and out of class.

- Reading rate. The use of timed and paced 
readings together with other activities that are done 
under time pressure may develop fast reading.

- Discourse knowledge. It is important to 
include exercises that train students in identification 
of textual features and the structure of different 
genres. Among the activities that can be used for 
this purpose are the uses of graphic representations 

for text organization. This includes displaying 
cohesive devices, creating headings, unscrambling 
paragraphs and locating discourse markers that 
signal specific relationship, such as compare – 
contrast and cause- effect. The recognition of these 
discourse features requires advanced skills and 
training to identify them is essential.

The interactive model refers to the interaction 
between bottom-up and top-down processing skills. 
Bottom-up processing skills are not fully reflected 
in materials for reading, and the decoding aspect of 
reading is more often overlooked. To compensate 
for this deficiency, top-down tasks may easily be 
supplemented with bottom –up ones in the area 
of vocabulary development. Large recognition 
vocabulary is also developed due to numerous 
techniques of presenting the new vocabulary in a 
variety of ways: in topically related sets, in key words 
and/or key concept association tasks, in exercises to 
identify collocations, idioms, and through rules of 
word-formation. Thus, by enlarging vocabulary we 
can also build schemata in a parallel way, and while 
bottom-up processing becomes more automatic, 
higher level skills will become more engaged.
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CREATIVITY IN VISUAL ARTS: AN EMPIRICAL CASE STUDY
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Background: In a recent paper, Okada, Yokochi, 
Ishibashi and Ueda (2009) consider the evolution of 
artistic style and creativity in one of the coauthors 
of this study (Shinji Ogawa) over several years. One 
interesting point was how the artist hit upon an idea 
that led to a series of work: “ [Shinji Ogawa] was 
a part-time teacher at a vocational-technical school 
of media art. When he was preparing for a class, he 
accidentally erased part of a picture on a computer 
screen by mistakenly pushing a keyboard button. 
At that moment, he came up with the idea that if 
something very important and valuable suddenly 
disappears, a new value may be generated and a 
new world could be created. With this idea, he tried 
to create a new movie poster for Roman Holiday by 
erasing the main actress, Audrey Hepburn, from the 
original poster. This was the beginning of the artwork 
series, ‘Without You’.” [p. 194].

Though the authors chose to interpret this example 
in terms of analogical modification, it resonates 
strongly with Piaget’s account of how new schemas 
emerge through sensorimotor interactions with the 
environment. The example presented above bears a 
strong resemblance to Piaget’s account of how a child 
brings a toy to her mouth in order to suck, accidentally 
notices the bright color of the toy and starts bringing 
toys near her face to look at them, eventually 
generalizing into a schema of ‘bringing objects to the 
face in order to look at them’ (Piaget 1977; 1962). 
In Mr. Ogawa’s case, he accidentally discovered the 
operation of ‘delete figure from a picture’, realized 
artistic potential of it, and a new style of artwork was 
born. That the discovery was made accidentally is not 
so relevant for our argument here, but what we would 
like to emphasize is that the discovery resulted from 
the application of a familiar operation (‘delete’) to a 
familiar object but in a novel way.

Interestingly, similar episodes occurred later 
again in Mr. Ogawa’s career. Okada et al note: “Mr. 
Ogawa happened to pick up a postcard at hand with 
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old Western scenery and drew a duplicate building 
next to an original one. Then he mailed it, as a 
postcard, to a gallery owner. When he heard from 
the gallery owner telling him that staff members 
of the gallery talked highly about his postcard, Mr. 
Ogawa decided to start a new artwork series, ‘Perfect 
World’, in which he duplicates a person or a thing in 
postcards or photographs of scenery.” [p. 195]

The operations of ‘delete’ and ‘duplicate’ are 
quite similar. In the framework of Hofstadter (1995), 
one could say that one operation slipped into a 
neighboring operation to lead to another creative 
insight. Or one could see it in terms of a Piagetian 
schema of related operations that are applied to a 
different class of objects. It is important to underscore 
the ‘different’ part here. When handling photographs 
of famous landmarks, people, etc., we could change 
the contrast, brightness level, perhaps apply red-eye 
reduction tool, but we do not normally delete or 
duplicate objects, and much less so if the object is 
the main theme of the photograph. In other words, 
we could say that the creative insights resulted from 
applying a set of familiar operations to a set of [also 
familiar] objects that are not usually associated with 
the operations. (See, for instance, Gordon 1961.)

Focus of this paper: This paper is a collaborative 
effort between a cognitive scientist and a visual artist. 
In the last year or so, one of us (Shinji Ogawa) has 
conducted four different workshops with children – 
three in Japan and one in Poland – where children 
freely painted pictures on a given theme, and the 
artist then connected the pictures in a seamless 
continuum by painting intermediate scenes. We are 
going to focus on how these intermediate scenes were 
created. Using the introspection data from the artist, 
as well as observations on how each intermediate 
picture connects to the neighboring pictures, and 
how the style and content of one neighboring picture 
are morphed into another neighboring picture, we 
extract the underlying mechanisms and articulate a 
cognitive model of creativity for this process. This 
model is then related to Piaget’s model of cognition 
and earlier models of creativity.

In particular, we will examine the role of 
perceptual attributes in this process of creativity. 
In our earlier work on creativity in metaphors, we 
have found that perceptual attributes can play a 
key role in the emergence of features in relating 
seemingly distant concepts (Indurkhya et al. 2008). 
In this study, using numerous examples from the 
four workshops mentioned above, we analyze how 
perceptual attributes anchor conceptual associations, 
and propose a model for the emergence of new 
features.

A distinguishing aspect of our study is that it 
focuses on the process of generating a work of art 
rather than interpreting an existing work (Indurkhya 
2007).
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Background. In the past 30 years working 
memory (WM) has become one of the central 
constructs in theories of cognition (Conway et al., 
2005). Despite mounting research on WM within 
different fields, much is still debated about its nature 
and submechanisms. One of the controversies 
concerns domain specificity of WM capacity. Shah 
and Miayke (1996) espouse the idea of domain-
specific WM resources, consider the processing 
domain to have the most influence on WM capacity, 
and, thus, deem WM dedicated to language to be 
separate from WM capacity for spatial processing. 
Baddeley’s famous triadic structural model of WM 
initially consisted of separate buffers responsible 
for storage of verbal and nonverbal information, 
however the model was later (2000) supplemented 
with an episodic buffer involved in storage of 
multimodal information. More recent theories of 
WM (Barrouillet, Cowan, Kane, Engle) roughly 
grouped under the umbrella term “attentional 
approaches to WM” regard WM as a domain-free 
capability determined by the general ability to 
allocate attention between two components of a 
given task, keeping relevant information activated 
despite possible ongoing interference. Kane, et 
al. (2004) likened WM capacity to the capacity of 
controlled attention. Cowan et al. (2005) consider 
WM to be an activated part of long-term memory 
that is currently in the focus of attention. Barrouillet 
et al. (2007) state that WM capacity is determined 
by the ability to rapidly shift attention between 
different representations. Mixed findings and as a 
result disagreement amongst researchers are partly 
due to the fact that various tasks have been used to 
index WM capacity (Conway et al., 2005).

Eye-tracking methods augur well for 
developing alternative WM tasks and measures. 
Their advantages include: reduction in reliance 
on comprehension of complex task instructions; 
use of natural language processing tasks; response 

mode that requires no additional verbal, gestural or 
limb-motor responses; online processing measures 
that allow investigation of potential trade-off 
patterns between processing and storage as memory 
load increases (Ivanova & Hallowell, in press). 
Myriad studies show the applicability of using eye 
movements to index and to differentiate a wide 
variety of cognitive and linguistic processes (van 
Gompel et al., 2007). The aim of the current study 
was to develop and empirically validate a novel 
method to assess nonverbal WM capacity using eye 
movements and compare performance on this task 
to a verbal eye movement WM task.

Method. 34 healthy native speakers of Russian 
participated. Three WM tasks were administered. 
The modified listening span (MLS) task (Ivanova 
& Hallowell, in press) served as a comparison with 
the novel eye tracking tasks. In this task participants 
were asked to match short simple sentences to 
pictures in multiple-choice image arrays and also 
remember a separate set of words for subsequent 
recognition. In the verbal eye-movement working 
memory (EMWM) task (Ivanova & Hallowell, in 
press), the comprehension-processing component 
included four-picture multiple-choice arrays 
accompanied by a verbal stimulus (short active 
declarative sentences) corresponding to one of 
the pictures. Eleven most distinct colors were 
used as storage items. Multiple-choice arrays, 
each one followed by a display with an item to be 
remembered, were presented in sequences of 2 to 
6 sets. At the end of each sequence a “recognition 
screen” with different combinations of colors in 
each quadrant was presented. Participants were 
instructed to look at the quadrant containing the 
colors they just saw. The novel nonverbal EMWM 
task differed from the verbal task in the processing 
component. Participants had to perform a visual 
search task (find the target image that varied slightly 
from the three identical foils rotated at different 
angles) and remember a set of colors for later 
recognition just like in the verbal EMWM task. 
Performance on the EMWM tasks was monitored 
solely via eye movements at 60 Hz using a remote 
pupil center/corneal reflection system. Mean 
proportion of fixation duration on target were used 
to index performance on the EMWM tasks.

Results. Correlational analyses demonstrated a 
significant relationship between the MLS task and 
the verbal EMWM task (r (31) =.37, p =.035) and 
the nonverbal EMWM task (r (30) =.41, p =.019). 
A strong relationship was observed between the 
storage scores of the two EMWM tasks (r (29) =.82, 
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p <.01) and moderate between the processing scores 
(r (29) =.42, p =.018). To explore trade-off patterns 
between processing and storage, we compared 
processing scores for items from sets size 2 and 
3 (low memory load) to items from set size 5 and 
6 (high memory load). No significant differences 
in processing scores were observed for verbal 
EMWM tasks (t (32) = –1.53, p =.638), while for 
the nonverbal EMWM task processing scores for 
the low memory were significantly higher than for 
the high memory load conditions (t (31) = 5.3, p 
<.001). Storage scores from sets size 2 and 3 were 
significantly higher than storage scores from set 
size 5 and for both the verbal (t (32) = 4.34, p <.001) 
and the nonverbal EMWM tasks (t (31) = 3.43, p 
=.002).

Conclusions. Concurrent validity of a novel 
nonverbal EMWM task was established. Despite 
the distinct domains of the processing employed in 
the verbal and the nonverbal EMWM tasks, recall 
scores on the two tasks were highly related. These 
results favor models that consider WM capacity to 
be determined by various attentional mechanisms 
independent of the domain of processing (Barrouillet 
et al., 2007; Cowan et al., 2005; Kane et al., 2004). 
A consistent trade-off pattern was observed only 
for the nonverbal EMWM task suggesting that 
a common pool of resources for storage and 
processing was employed. Overall, the current 
study and our previous research show the feasibility 
of using eye tracking methods to reliably and validly 
index WM capacity. Use of eye movement tasks can 
be particularly advantageous when working with 

various clinical populations, specifically those who 
due to concomitant impairments may have difficulty 
with other response modes, comprehension of 
complex task instructions and linguistic processing 
(Ivanova & Hallowell, in press).
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There have been several rather counterintuitive 
phenomena observed in different fields of research 
that compared performance of experts and novices. 
Studies of cognitive load aspects of complex skill 
acquisition in technical and academic domains 
demonstrated that more experienced technical 
trainees or students may learn less than expected 
from instructions that are very effective for novices 
(expertise reversal effect). Studies of medical 
expertise demonstrated that less experienced 
medical students may in some situations outperform 
seasoned medical practitioners on recall of specific 
cases (intermediate effect). Finally, research in the 
execution of movements in sports showed that while 
novice players performed well under skill-focused 
and accuracy conditions, such conditions inhibited 
performance of experts who benefitted from speed 
conditions (explicit monitoring effect). Apparently, 
in each of those phenomena, there is a mechanism 
that disrupted successful expert performance while, 
at the same time, enhanced performance of less 
experienced individuals. This paper reviews the 
expertise reversal effects that have been found 
in the different fields and identifies their specific 
underlying mechanisms and common origins.

Most of us intuitively assume that experts always 
outperform non-experts because they are capable 
of coping with their tasks better. In instructional 
area, this belief in particular implies that if an 
instructional method or technique works well 
for novice learners, it should also work for more 
experienced learners or, at least, not have negative 
consequences for them. However, the available 
experimental evidence related to the expertise 
reversal effect indicates that this is not always the 
case (Kalyuga 2007). The relative deterioration 
in expert learners’ performance may occur when 
there are overlaps between their well-learned and 
proceduralized knowledge structures and provided 
instructional guidance. The need to co-reference and 
integrate the already learned knowledge structures 
with presented information could impose additional 
unnecessary (extraneous) cognitive load (Sweller 
et al. 2011). Minimal guidance allows advanced 
learners to take advantage of their knowledge base 
in the most efficient way.

The instances of the effect have been found in a 
wide variety of instructional contexts with a large 
range of instructional materials in mathematics, 

science, engineering, programming, accountancy, 
ESL, literature, management and social psychology. 
Participants ranged from primary school to 
university levels, in experiments that were designed 
as either longitudinal or cross-sectional studies with 
different groups of participants representing novice 
and expert learners. Thus, in technical and academic 
domains, the effect is sufficiently robust.

This paper also discusses some intriguing 
results in two other research domains related to 
expert-novice differences in medical expertise 
(Rikers et al. 2000) and the execution of movements 
in sport (Beilock et al. 2004) that indicated very 
similar patterns to those associated with the 
expertise reversal effect. It is suggested that these 
similarities might be due to deeper common 
mechanisms that disrupted expert performance 
while, at the same time, enhanced performance of 
non-experts. The established parallels could have 
important implications for research in cognition and 
instruction.

Firstly, such research needs more focus 
on learning new tasks that build on already 
proceduralized knowledge, in particular, the focus 
on the effect of using the spare working memory 
capacity (that becomes available through knowledge 
automation) on explicit monitoring and attentional 
control of well-learned components of complex 
skills. Secondly, another important research 
direction is the effects of concurrent reporting, 
self-explanations, and explicit monitoring of well-
learned or automated components of a task on 
experts’ performance and learning new components 
of the task. Thirdly, it would be useful to re-examine 
some earlier studies in Einstellung effect (a bias 
towards certain problem solving approaches caused 
by prior experience that may block the actual 
solution) from the suggested perspective of experts’ 
learning and performance based on proceduralized 
and automated knowledge. Lastly, the factors 
influencing acquisition of flexible expertise need to 
be investigated. In medical expertise studies, such 
expertise is associated with the acquisition of general 
medical knowledge based on a generic illness script 
that includes interrelated consequences (symptoms, 
complaints), natural biomedical processes that cause 
them, and conditions that enable those processes. 
The intermediate effect might not be observed if 
experts in a different clinical domain are considered 
as sub-experts or intermediates when compared 
with experts in the main domain (Patel et al. 1990).

Within a cognitive load framework, the 
development of flexible expertise has been 
considered in relation to the acquisition of 
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generalized knowledge structures of medium level 
of generality (e. g., a Function-Process-Structure 
schema for technical objects) that are applicable in 
different specific areas in a domain (Kalyuga et al. 
2010). The development of expertise in both medical 
and technical areas proceeds from the acquisition of 
declarative models explaining disease or technical 
objects in terms of general scientific knowledge to 
the encapsulation of this scientific knowledge into 
schemas for technical objects or illness scripts. 
From a cognitive load perspective, acquisition of 
specific content (including scientific knowledge) 
embedded in the framework of such generalized 
schemas may facilitate flexible problem solving 
skills by reducing levels of cognitive load involved 
in handling new problem situations.

In conclusion, the detailed investigation of the 
described implications of the expertise reversal 

effect may allow different research fields to 
mutually enrich their theories, approaches, and 
empirical findings.
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A number of spatial grams that carry the sense 
of ‘out (of) ’ in Finnic, Slavic and Baltic languages 
of the Circum-Baltic area appear to have their 
lexical origins in a similar source domain, namely, 
the area that is likely to be found outside of a 
house. While analyzing the motivations behind the 
grammaticalization paths in each language, I also 
argue that these kinds of language developments 
should be viewed not only from the semantic 
and morphosyntactic perspective: the role of 
language contact and the properties of the physical 
environment where a language is spoken should 
be taken into account as well. The research rests 
on the shoulders of previous etymological studies 
(Fraenkel 1962, Karulis 2001, Nilsson 1995), 
while drawing new data from a combination of 
visual stimuli based questionnaires and corpus 
material. The data is analyzed using quantitative 
multifactorial methods; a multidimensional scaling 
model in the vein of Croft and Poole (2008) will be 
used for the explication of the results.

The most interesting case in the language 
sample is that of the Finnic stem for ‘field’, väli 
(and also the semantically corresponding Latvian 
lauks, Lithuanian laukas), the grammaticalization 
of which has yielded spatial grams with the 
meaning of ‘out’ in Estonian, Võro, Livonian, Votic, 

Latvian and Lithuanian; ‘in between’ in Finnish. 
In Estonian, the gram has further undergone the 
process of extension, becoming a semi-productive 
terminal aspect marker (likely under the influence 
of the historical superstrate language, German; 
cf Hasselblatt 1990), while also functioning as 
an Aktionsart modifier in a number of more or 
less fixed phrasal verbs. In Võro and Votic, it 
has acquired the function of an actual productive 
perfective aspect marker. Other examples from the 
area yielding similar ‘out’ grams include ‘door’ 
(Võro), ‘window’ (Votic), ‘street’ (Russian, Votic) 
and ‘yard’ (Carelian, Polish). Similarly, in Finnish, 
the usage of for ‘field’, pelto (a Germanic loan), has 
extended into in a few metaphorical expressions 
that relate to removal or moving away – arguably 
showing potential for further grammaticalization 
(discussed, but unfortunately misinterpreted in 
Nilsson 1995).

This paper is based on a master’s thesis that 
is to be defended in June 2012, wherefore the 
research is in a state of work-in-process at the time 
of writing; questionnaire data on the usage contexts 
of the grams in Latvian, Lithuanian and Estonian is 
being gathered. Taking into account its complexity, 
special attention (in the form of a multifactorial 
corpus analysis) is paid to the grammaticalization 
paths and subsequent distribution of the Estonian 
‘field’ (which has not yet been sufficiently explained 
in the literature). The other half of the paper focuses 
on the grammaticalization-fueled ‘out’ grams from 
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the same region, while drawing parallels with those 
in Selkup, Erzya, Northern Sami, Serbian, and 
Basque, discussed in the light of language contacts 
and possible nature-related motivations behind 
grammaticalization – the saliency of different types 
of landscapes in the native environment of each 
language.

Croft, W., Poole, K. T. 2008. Inferring universals from 
grammatical variation: multidimensional scaling for typological 
analysis. Theoretical Linguistics 34, 1–37.

F = Fraenkel, E. 1962. Litauisches Etymologisches 
Wörterbuch. Band I. Published by Carl Winter. Heidelberg: 
Universitätsverlag. Göttingen: Vandenhoeck & Ruprecht.

H = Hasselblatt, C. 1990. Das estnische Partikelverb als 
Lehnübersetzung aus dem Deutschen. Wiesbaden: Harrassowitz.
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Avots.
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PARENTAL SUPPORT STRATEGY TOWARDS EARLY CONCEPTUAL 
DEVELOPMENT: ACQUISITION OF ADJECTIVES

V. Kazakovskaya, I. Balčiūnienė
victory805@mail.ru, i.balciuniene@hmf.vdu.lt
Institute for Linguistic Studies RAS (St. 
Petersburg, Russia), Vytautas Magnus University 
(Kaunas, Lithuania)

This paper deals with parental conversational / 
discourse strategies used in order to stimulate the 
early acquisition of semantic and morphology of 
adjectives. Since the adjective is considered one 
of the most complex and non-conceptual salient 
linguistic categories to acquire (e. g., Kamandulytė 
2010, Voeikova 2011), we can hypothesize 
that parental (caregiver) support (spontaneous 
linguistic and / or communicative ‘bootstrapping’ 
elements) towards adjective acquisition is 
necessary and, consequently, linguistic input 
should be not only rich, but also well-structured in 
the flow of conversation.

The aim of this present study is to investigate 
and compare parental conversational strategies 
relative to early adjective acquisition in the 
morphologically rich Russian and Lithuanian 
languages.

The study is based on the longitudinal 
corpus data of a Russian boy and a Lithuanian 
girl. Both subjects are typically-developing 
monolingual children, similar in age (1;8–2;8), 
social characteristics and linguistic age (MLU 
development). The girl was recorded by her 
mother 2–3 times a week. The size of her corpus 
is 119958 words. It covers ~27 hours of the 
girl’s dialogues with her parents. The boy was 
recorded by his grandmother in the same way. The 
size of his corpus is 140249 words. There were 
~48 hours of the boy’s conversations with his 
grandmother and parents. The transcribed corpus 
of conversations between the children and their 
parents was annotated for multipurpose automatic 
linguistic analysis, using tools of the program 

CHILDES (Child Language Data Exchange 
System) (В. MacWhinney 1991)1.

During the investigation, the pragmatic 
(metalinguistic / conversational reactions), 
structural (expansions, reformulations, corrections 
(direct / indirect), repetitions (pure / focus) etc.), 
communicative (statements, interrogatives, 
exclamations, requests) positional (initiative / 
reactive turns), and semantic features of caregiver 
utterances relative to the children’s adjective 
production were analyzed. The methodology of 
pragmatic and structural analysis was proposed 
by W. U. Dressler and M. Kilani-Schoch (Dressler 
et al. 2006), and developed by the authors of this 
paper according to the specifics of Russian and 
Lithuanian child-directed speech (Kazakovskaуa 
2011, Kazakovskaуa, Balčiūnienė 2011). Moreover, 
the additional criterion of positive, negative or 
neutral evidence of the adults’ reaction was taken 
into consideration.

Here a some short but necessary comments 
regarding the methodology of our investigation. 
Metalinguistic reactions are related to the form of a 
child’s previous utterances, whereas conversational 
ones are connected with their content. Repetitions 
can be described as echo-repetitions of the whole 
preceding phrase by the caregiver, while focuses 
are partial repetitions. Reformulations are adult 
rephrasing of what they think the child intended 
to say. Expansions occur when the child’s phrase 
is lexically and grammatically supplemented by 
an adult. Indirect (implicit) corrections are adult 
indications that the form or content of the child’s 
previous phrase was erroneous. Clarifications are 

1  The Lithuanian corpus was collected and 
morphologically coded by I. Balčiūnienė. The Russian 
corpus was collected and morphologically coded under 
the supervision of N. Gagarina. The syntax coding was 
carried out and has been checked twice by authors of 
this paper.



79

requests to repeat or clarify the previous phrase. 
Topic continuations occur when an adult does not 
respond explicitly to the child’s phrase but continues 
a natural flow of conversation, while topic shifts 
occur when an adult does not respond explicitly to 
the child’s phrase and changes the topic.

A qualitative analysis of the adult–child 
dialogues yields the following general results.

All parental support, both in Russian and 
Lithuanian, occurs at the stages of initiation (14% 
in Russian, 23% in Lithuanian) and reaction (86% 
in Russian, 77% in Lithuanian). Initiations can 
be described as adult attempts to elicit the child’s 
adjective (e. g., parents use definite semantic types 
of question or ask a child to say a particular word), 
while reactions are typically special structural 
modifications (e. g., expansions, reformulations, 
direct / indirect corrections, pure / focus repetitions) 
of the child’s previous adjectival utterance.

Both initial and reactive parental utterances 
can contain a target adjective or stimulate the 
autonomous production of an adjective. The 
Lithuanian caregiver tends to repeat the target 
adjective (83%), while the Russian one provides the 
autonomous adjective (63%).

Although in both corpora caregiver support 
includes all typical communicative types of 
utterances (i. e. in order to stimulate child’s adjective 
production parents produce statements, questions, 
exclamations, and requests), interrogatives and 
statements are the most frequent types. However, 
interrogatives dominate in Russian (55%) and 
statements prevail in Lithuanian (55%).

The distribution of pragmatic turns revealed 
the dominance of conversational reactions towards 
the semantic of early adjectives (i. e. parents react 
to the content of the child’s utterance), whereas 
metalinguistic reactions were mainly focused on the 
incorrect morphology (e. g., erroneous derivational 
forms, such as diminutive adjectives, synthetic 
comparatives and superlatives) and syntax (e. g., 
agreement errors or inappropriate word order).

Finally, preferred structural types of reaction 
to the child’s adjective production were identified: 
expansions (29% in Russian, 31% in Lithuanian), 
pure repetitions (27% in Russian, 25% in 
Lithuanian), reformulations (14% in Russian, 14% 
in Lithuanian), corrections (12% in Russian, 13% in 
Lithuanian), focus repetitions (10% in Russian, 5% 
in Lithuanian), and clarifications (8% in Russian, 
12% in Lithuanian).

Since both Russian and Lithuanian child-
directed speech analysis displayed a great pragmatic, 
semantic, functional and structural variety of 
observed linguistic input, they can be described as 
rich and well-structured. Also, despite some cultural 
and individual differences in caregivers, the main 
features of their contribution seem to be similar 
or even identical, and this evidence could indicate 
a need for a general discussion of the universal 
aspects of parental conversational / discourse 
strategies related to early adjective acquisition.
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Budapest: Hungarian Academy of Sciences, 158–159.
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PhD thesis. Kaunas: Vytautas Magnus University.
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The research was carried out with the financial support of 
the RF President’s Foundation (grant ‘The School of Functional 
Grammar in St. Petersburg’).
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PROSODY AND LOCAL DISCOURSE STRUCTURE 
IN A POLYSYNTHETIC LANGUAGE

Andrej A. Kibrik
aakibrik@gmail.com
Institute of Linguistics, Russian Academy of 
Sciences (Moscow, Russia)

As has been known since at least Chafe 1994, 
spoken language is produced in spurts, or quanta, 
or elementary discourse units (EDUs; see Kibrik 
and Podlesskaya 2009). EDUs are identified on 
the basis of prosodic criteria, such as tempo, 
loudness, intonation contours, pitch accents, and 
pausing. Cognitively, EDUs correspond to foci of 
consciousness (Chafe 1994).

Local discourse structure, consisting of EDUs, 
has been studied in a number of languages. In 
this paper I apply this approach to a polysynthetic 
language of Alaska, North America, called Upper 
Kuskokwim Athabaskan (UKA). Polysynthetic 
languages are those in which morphological 
complexity of the verb substantially exceeds cross-
linguistic average. Much of what is encoded by 
function words of nominal morphology in other 
languages, is encoded in verbs of polysynthetic 
languages. As a result, polysynthetic verbs often 
consist of lengthy sequences of morphemes. One 

typical aspect of polysynthetic languages is that 
clause arguments are encoded by pronominal 
affixes inside the verb. Whereas in a language like 
English the clause She saw him consists of three 
words, in a polysynthetic language it would be 
one word that can be schematically represented as 
she-him-saw. It is an interesting research question 
how these grammatical peculiarities relate to local 
discourse structure.

This study is based on a corpus of UKA 
discourses including several genres, such as personal 
stories, folk stories, conversations, interviews, etc. 
The overall length of UKA talk that was transcribed 
and served as the basis for this study is 3 hours 20 
minutes.

The corpus of discourses has been divided into 
EDUs. This procedure did not meet with major 
difficulties. The familiar set of prosodic criteria (see 
above) worked for UKA successfully. For example, 
in the EDU shown in (1) the beginning of the clause 
(the noun) was pronounced by the speaker with the 
pace of 240 ms per syllable, and in the final part of 
the clause (the verb and the ensuing particle) the 
pace is 450 ms per syllable.

(1)  sighwdla’  todoltsitł’    ts’e’   ‘My sled broke through ice’
 my.sled   fell.through  Particle

The validity of the familiar prosodic criteria 
is an important finding, because the technique of 
EDU identification was developed on the basis of 
European languages, whereas UKA is typologically 
as different from those as one can get. Therefore, 
it appears that EDUs constitute a basic building 
block of the on-line cognitive process of discourse 
production, independent of grammatical properties 
of individual languages. The number of EDUs 
obtained in the segmentation procedure is 965.

As is well known (Chafe 1994), EDUs generally 
tend to coincide with clauses. In UKA, the 
percentage of such coincidence is somewhat higher 
than in other languages studied so far, but it is within 
the same range. Table 1 shows the percentage of 
clausal EDUs in UKA in comparison with a number 
of other languages. The vast majority (84%) of 
UKA clausal EDUs are headed by an inflected verb, 
such as in (1). Much rarer are clauses headed by a 
verb of being (6%) or clauses lacking a verb at all 
(10%).

Apart from the bulk of canonical clausal EDUs, 
there are two kinds of deviations:

• short EDUs – those that are smaller in their 
propositional content than a clause (14.8%)

• long EDUs – those that contain more than 
one predicative element and thus are larger than a 
clause (14.4%).

Short EDUs further fall into several classes, as 
in other languages:

• regulatory: consisting of a discourse 
marker, such as a connector or an epistemic particle

• fragmentary: EDU that was started but not 
completed (false start)

Language Percentage of 
clausal EDUs

English (Chafe 1994) 60%

Mandarin (Iwasaki and Tao 1993) 39.8%

Sasak (Wouk 2008) 51.7%

Japanese (Matsumoto 2000) 68%

Russian (Kibrik and Podlesskaya 2009) 67.7%

Upper Kuskokwim Athabaskan 70.8%

Table 1. Proportion of clausal EDUs in Upper 
Kuskokwim Athabaskan and other languages
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• subclausal: prospective or retrospective 
increments, semantically belonging to a clause 

but prosodically isolated into a separate EDU; see 
example (2).

(2)  yats’ese    di’isdiyok       dine     k’inodle  ghoda
 that’s.why  it.happened.to.me  that time  icon    because.of
 ‘That is why that happened to me then because of the icon’

Long EDUs primarily consist of combinations of a matrix clause and a complement:

(3)  hondenh ghwla’   sidadza’  yinezinh     ts’e’
 where   unknown my.sister he.is.thinking  Particle
 ‘Where is my sister, he was thinking’

Much rarer are concatenations of coordinate 
clauses within one EDU, or relative clause 
constructions.

Generally, the stratification of EDUs in UKA 
is quite typical, judging by the data we have 
from better studied languages. Probably the most 
surprising fact is the equifrequency of short and 
long EDUs. For comparison, in the Russian corpus 
studied in Kibrik and Podlesskaya 2009, short EDUs 
strongly outnumber long EDUs: 26% vs. 6.3%. 
Most likely, this peculiarity of UKA is related to its 
polysynthetic character. If measured in the number 
of words, EDUs in a polysynthetic language are 
shorter: more information is packed in the inflected 
verb. As a result, more additional lexical elements 
fit inside an EDU. There are fewer regulatory and 
subclausal elements finding themselves outside an 
EDU, and more than one verb more often fits inside 
an EDU.

The profile of a language in the domain of local 
discourse structure thus depends on two major 

factors: first, the universal, cognitively based 
requirements on discourse segmentation, and 
second, language-specific grammatical peculiarities 
of the language.
This study is supported by grant #11–04–00153 from the 
Russian Foundation for the Humanities.
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NON-DISCRETE EFFECTS IN LANGUAGE, 
OR THE CRITIQUE OF PURE REASON 2
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Sciences (Moscow, Russia)

Language is a hierarchical system. At each 
hierarchical level (phonology, grammar, discourse) 
units display a paradoxical behavior. They are 
segmental, and at the same time they somehow 
tend to avoid segmentation and merge. This can be 
seen in both paradigmatic and syntagmatic aspects. 
Сonsider the phonemic level. Paradigmatically, 
each language is typically believed to have a 
fixed set of phonemes. But all kinds of partial 
membership in this set are systematically found 
across languages, e. g. it is unclear whether one 

must posit the difference between hard and soft /k/ 
and /k’/ in Russian. Syntagmatically, it is difficult 
to draw a clear boundary between segments in 
phonetic signal. For example, when pronouncing 
something like /ko/ labialization is found already 
when the consonant is pronounced.

In grammar, the neat distinction between words 
and affixes is hard to be drawn in any language. 
Elements such as English the or to are words by 
some criteria, and parts of larger words by other 
criteria. Linguists typically attempt to solve this 
problem by introducing an intermediate class of 
elements: “clitics”. But this actually complicates 
the problem even more, as now one has to draw two 
boundaries: between words and clitics and between 
clitics and affixes. At the level of discourse structure, 
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there is evidence that language is produced not as 
a steady flow but rather as a sequence of spurts, 
or “elementary discourse units”. These units can 
often be identified by prosodic criteria, but there is 
always a residue of complicated instances in which 
it remains unclear whether we see a combination of 
elementary discourse units merging together or, on 
the contrary, an unusually long but single unit.

There are multiple non-discrete effects in 
semantics, too. The well-known phenomenon of 
polysemy, found in most lexical items, resists 
discrete analysis as boundaries between different 
meanings of a word are blurred, and seemingly 
distinct meanings of a word can sometimes be 
realized simultaneously (see Zaliznjak 2006 for a 
detailed discussion).

Overall, it appears that language simultaneously 
longs for discrete, segmented structure and tries 
to avoid it. This problem is truly overwhelming 
in linguistics and is in the core of theoretical 
debates about language. Non-discrete effects 
permeate every single aspect of language. Two 
polar approaches to this problem are found. The 
dominant approach can be called discrete or digital, 
it suggests that language is underlyingly discrete 
whereas non-discrete effects only occur at the stage 
of realization and therefore are uninteresting. The 
digital approach is reductionist but it traditionally 
has an appeal of apparent scientific rigor.

The other approach, that can be dubbed analog, 
acknowledges non-discrete effects in language and, 
in trying to grasp them, has developed theoretical 
concepts such as prototypes in category membership. 
The analog approach is inclusive but repels some by 
picturing reality in an overly complex way. Among 
the many attempts in linguistics and in cognitive 
science to capture non-discrete effects consider 
e. g. Rosch 1973, Bell 1976, Lakoff and Núñez 
2000, Linell 2005, Nikolaeva 2008. Varieties of the 
analog approach are very diverse and often keep 
struggling with the traditional opposition “discrete 
vs. continuous structure”. I propose that in the case 
of language we see the third kind of structure that 
can be called focal: focal phenomena (phonemes, 
meanings, etc.) are simultaneously distinct and 
related.

All this poses a question about the scientist’s 
inclination to see language as a discrete structure: 
is this inclination based on the objective properties 
of language or rather is a product of the observing 
human mind? This kind of question is not novel in 
the history of scientific thought. In fact, it is one of 
the main issues addressed in Kant’s The Critique 
of Pure Reason. Kant attempted to go beyond 
the debate between empiricists and dogmatists 
and suggested that the position of observer, or 

cognizer, fundamentally affects the knowledge of 
the world. If language is a Ding an sich, according 
to Kant it must be unknowable. Only those things 
are knowable that are open to experience and 
correspond to our intuitive judgement. Of course, 
compared to physical world, in the case of language 
and other cognitive processes Kant’s problem is 
much more acute because mind here functions both 
as observer and object of observation, so making 
the distinction between the two may actually be 
impossible.

Standards of scientific thought have developed 
on the basis of physical, rather than cognitive, 
reality. Of course, physical reality is much more 
prone to the discrete approach. Just as we invoke 
scientific thinking, we tend to immediately turn to 
discrete analysis, and this is the reason why discrete 
linguistics is so popular, in spite of the omnipresence 
and obviousness of non-discrete effects. Much of 
science is about categorization of phenomena, and 
it is an extension of the general cognitive ability 
to categorize that is often associated with the left 
hemisphere functions, rationality, and discreteness. 
However, in the case of language and other cognitive 
processes we clearly see the limits of the traditional 
discrete approach. We need to develop a more 
embracing linguistics and cognitive science that 
address non-discrete phenomena not as exceptions 
or periphery of language and cognition but rather 
as their core.

I propose several avenues of research leading 
towards this goal. First, it makes sense to begin 
developing linguistic analysis from the kind of 
sound channel that is far less discrete than the 
verbal code, namely prosody. One example I 
consider is connected to the identification of the 
“period intonation” in speech (Kibrik 2008). 
This prosodic pattern means the movement of the 
speaker’s F0 towards the bottom of the speaker’s 
voice range. This definition inherently relies on a 
speaker’s characteristics, it cannot be formulated in 
more objective terms, such as a certain F0 value. 
Other prosodic examples are also considered, such 
as vowel length iconically representing physical or 
cognitive distance (Kodzasov 2009).

Second, another communication channel 
that is also essentially analog, is gesticulation 
accompanying speech. As was rightly pointed 
out by Tomasello (2008), in order to “understand 
how humans communicate with one another using 
a language <…> we must first understand how 
humans communicate with one another using 
natural gestures”. Gestures are typically classified 
into several kinds, including pointing gestures and 
iconic gestures. There are many instances in which 
one and the same gesture is simultaneously pointing 
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and iconic, e. g. when a speaker demonstrates the 
motion of vehicles, using a hand as a substitute of 
a vehicle and at the same time pointing in a certain 
direction with his or her fingers.

The third point is methodological. A lot of 
efforts were spent beginning from the 1960s trying 
to explain language mathematically as a discrete 
symbolic system. These efforts have largely 
failed, mostly because of the non-discreteness of 
many linguistic phenomena. It is time to think of 
alternative kinds of mathematics more appropriate 
to the nature of language. I describe a study of 
referential choice in discourse, in which the choice 
between full and reduced noun phrases is seen 
as not necessarily categorical, and methods of 
machine learning are used to model this process and 
assess probabilities of a certain referential option 
appearing in discourse. This last point demonstrates 
that not only non-verbal (prosodic and gestural) 
but also verbal devices can be explored, while 
acknowledging non-discrete effects in language.

It remains an open question if cognitive 
scientists are able to eventually overcome the strong 
bias towards traditional rationalism and discrete 
analysis, characteristic of scientific thought. 
This bias may be a cultural tradition or it may be 

something deeply grounded in the human analytical 
mind. Anyway, it is worth trying to circumvent this 
bias and to seriously explore the focal, non-discrete 
structure that is in the very core of language and 
cognition.
This study is supported by grant #11–04–00153 from the 
Russian Foundation for the Humanities.
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ON THE PRAGMATIC AND BIOLOGICAL 
NATURE OF LANGUAGE DYNAMICS
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This is part of LUIT (Language, a Unified and 
Integrative Theory, forthcoming, cf. Kirtchuk 2007). 
The dynamics of language involves diachrony but 
also, among others, ontogeny, phylogeny, creolistics 
and register variation; and not only grammar but first 
and foremost pragmatics. For instance: Pragmatic, 
intonative, morpho-syntactic, typological and 
psychological factors, show that more often than 
not, so-called proleptic utterances do not result 
from the extra-position of elements from sentences 
previously constructed. Terms such as extra-
position and dislocation imply the precedence of 
syntax over pragmatics and over language’s nature, 
which is multidimensional and cognitive and not 
merely grammatical. Language is not dynamic only 
as a phenomenon, even its actual manifestations 
function dynamically and each one of them reflects 
the properties of language as a whole. In this sense, 
language is a fractal. Even terms as ‘grammar or 
structure of information’ are misleading inasmuch 

as they imply a structure, while the raison d’être 
of so-called proleptic and ‘dislocated’ utterances is 
reflecting a natural iconic pragmatic order relatively 
independent of the constraints imposed by the 
structure of the language in which those utterances 
are produced. Proleptics are narrowly akin to topic-
first utterances, which are spontaneous and as such 
require a minimal encoding and decoding effort, 
while grammatically well-formed sentences must 
conform to grammatical rules, especially of word-
order and agreement. Proleptics often include the 
presence of a co-referent element both in the main 
and in the subordinate clause, most often with 
some kind of agreement, so they include a morpho-
syntactic component, while topic first utterances 
most often do not. Yet there is an affinity between the 
dynamic parameters of utterances with focalization 
or topicalization and of so-called proleptic ones, too 
consistent to be imputed to coincidence alone. As 
they are founded on pragmatic and communicative 
factors, proleptics precede their syntactically well-
formed, i. e. grammatical vis-à-vis, of which they 
are the second stage in the gradual displacement 
from the pragmatic to the grammatical mode. 
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The first stage in this scheme is represented 
by utterances where a focalized element is not 
grammatically linked to a following clause. It is 
not with extra-position that we’re dealing but with 
position; not with the stabilized order characteristic 
of grammar but with the emergence of order out of 
the entropy characteristic of pragmatics; in other 
words with proto-grammatical utterances, in which 
iconic, archaic and strongly biologically motivated 
mechanisms such as focus of a first utterance 
becoming topic of a second one – which is the 
reason of the affinity between so-called prolepsis 
and definiteness, both of which are essentially 
pragmatic phenomena – and not with the counter-
intuitive symbolic and highly complex mechanisms 
by which the syntactic subject of a sentence would 
become the subject of another one which governs 
the first. If an element is presented as focus, it is 
due to its status of pragmatically focal information.

Pragmatics is the alpha and omega of language 
emergence, function and structure. Lamarck (1806): 
Les usages font les formes, i. e. Function creates 
Organ. This is the conclusion of evolutionary 

biology, and language is a biological phenomenon, 
a product of evolution. Just as there is a pragmatics 
consisting in the use of constituted language (which 
is the traditional meaning of the term), there is a 
pragmatics before the emergence of language, 
which ends up creating the language faculty itself. 
Grammar is the part of language ever systematizing 
out of interaction in pragmatic use. It is therefore 
a mechanism of organization, in other words of 
reduction of the entropy characteristic of pragmatics. 
The central concept of pragmatics is context. Context 
is what pragmatics is about. Grammatical rules are 
pragmatic since they consist in the application of 
allo-forms depending on linguistic context, namely 
co-text, cf. morpho-syntactic agreement/concord 
as well as multiple encoding in general (see also 
Kirtchuk 2007). It follows that, as anaphor is but 
intra-discursive deixis (Kirtchuk 1993) – and deixis 
is probably the first linguistic function to have 
emerged (Kirtchuk passim) grammar as a whole is 
but intra-discursive pragmatics. Grammar is neither 
autonomous nor universal; to a point, pragmatics is 
both. Language is not reducible to grammar, it is 
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(Topic-) Focus  Subject-Predicate
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pragmato-centric not grammato-centric the way our 
astronomical system is heliocentric not geocentric. 
All linguistic utterances can be deprived of grammar 
but not of pragmatics. Pragmatic functions may 
or may not freeze into syntactic functions but 
syntactic functions do not freeze into pragmatic 
ones. So, the δοξα according to which focalization 
and topicalization are dislocations or detachments 
is false (Kirtchuk 2005). Semantically, the meaning 
of words does not precede the things to which they 
apply. It is an abstraction of myriads of interactions, 
i. e. of negotiation between co-enunciators. Thus, 
even semantics is pragmatic.

Language emergence is an autopoietic process 
which cannot have taken place but in a species 
engaged in close social relationships spanning 
all aspects of life and all periods of the year, 
practising extensive and consistent collaboration 

and cooperation rather than competition and war 
though not restraining from them (Maturana 1973 
sqq.). Language as a continuous, conscious and 
collaborative interaction is a permanent encounter 
(Buber 1923: Alles wirkliche Leben ist Begegnung); 
in ethically inspired terms, as language allows to 
exert the permanent ability and need to share with 
other languaging beings, it is selfless behaviour 
(Lieberman’s 1991). In Maturana’s terms (1978) 
language results from and denotes love. For 
the psychological aspects, cf. Mitchell (1988). 
Language Science (LS) cannot be constrained to 
language as such (even less so to grammar) for 
It is the locus where many fields converge. Thus, 
LS can only be a Scienza Nuova, in the spirit of 
Giambattista Vico. Investigation of language ‘In 
itself and for itself’ (de Saussure), is bound to give 
results both partial and false.

NEUROBIOLOGICAL MECHANISMS OF THE “TRAGEDY OF COMMONS”

Vasily Klucharev, Sandra Andraszewicz, 
Rafael Huber, Jörg Rieskamp
vasily.klucharev@unibas.ch
Basel University, Department of Psychology 
(Basel, Switzerland)

Economic theory predicts the overexploitation 
of common resources. This claim is illustrated by 
the “tragedy of the commons” dilemma (Hardin, 
1968) in which independently and rationally acting 
individuals will ultimately deplete a shared limited 
common-pool resource (CPR). This situation 
represents a dilemma, because when each individual 
chooses the payoff-maximizing strategy of taking 
out the maximum from the resource each individual 
will in the long run receive a lower overall payoff 
than if all persons had used the resource moderately. 
Important real life examples of CPRs include fish 
stocks, woods, as well as water resources. Here we 
hypothesised that the over-consumption of CPRs 
is driven by a fundamental mechanism of social 
competition. More particularly, we hypothesised 
that differential dopamine-related neuronal activity 
in social and private contexts underlies CPRs 
overexploitation.

Methods: Twenty-eight adult subjects 
participated in the CPR game. Half of subjects were 
confronted with a depleting “common” resource 
of fish (social condition) and the other half with an 
identical “private” resource (non-social condition). 
Subjects learned either that resource depletion could 
be attributed to the behaviour of other players (social 
context) or that resource depletion was due to the 

environmental migration of fish (non-social context). 
To analyze neuroimaging data we constructed 
separate regressors for different scenarios of 
resource depletion. Overall, we probed the neural 
underpinnings of CPR depletion using the statistical 
contrasts between social and non-social condition.

Results: As expected, subjects depleted the 
resource of fish significantly faster in the social 
condition than in the private one. Interestingly, after 
the destructive depletion of the resource by other 
players (social condition) subjects also depleted 
the resource in the next trial, whereas, in the non-
social condition identical reduction of the fish stock 
triggered resource preservation. We found that 
resource depletion in the social condition evoked 
specific deactivation of the nucleus accumbens that 
correlated with individual behavioural tendencies. 
The interaction of the nucleus accumbens with the 
dorsal lateral prefrontal cortex and an extensive 
follow-up analysis of the extended dataset will be 
discussed.

Conclusions: Our preliminary results suggest 
that the widespread overexploitation of the 
common properties, e. g., fisheries, might be caused 
by the specific response of the dopamine system to 
perceived social competition.
This study was funded by the SNF, grant # 100014–
130352.



86

ENCODING TRAJECTORY: SOUTH EASTERN 
HUASTEC (MAYAN, MEXICO)

Snjezana Kondic
anasydney@hotmail.com
University of Sydney, University of Lyon 
(Sydney, Australia)

South Eastern Huastec (HSF) is an endangered 
Mayan language spoken in Mexico by about 
1700 people. It is the least known member of the 
Huastecan branch of the Mayan language family. 
This is the first study on the expression of space 
in this language, carried out within the Trajectoire 
Project of the Fédération de Typologie based at the 

DDL in Lyon. This presentation will briefly present 
the HSF morphosyntactic means for encoding space 
(prepositions, relational nouns, locational words, 
verbs of movement and posture) and will then focus 
on the expression of motion in this language.

 HSF has only one preposition that expresses 
the basic locational notion, like en in Spanish or 
at/in/on in English), therefore adpositions in this 
language do not differentiate between Source and 
Goal; it is actually the verb that bears the meaning 
of Trajectory:

           Goal                           Source
1 a)  och-ich     ti   juun i    jool          b) kal-ej      ti     juun i      jool 
 enter-COM  prep one  NM  cave           leave-COM prep  one  NM   cave
 (He) entered/went into the cave.              (He) came out of a cave.

 The phenomenon of absence of 
directionals (as well of verbal suffixes, particles, 
pre-verbs, verbal prefixes) in this language lead 
to an interesting coding of the Trajectory: unlike 
many other Mayan languages, for ex. Tzeltalan or 
Q’anjob’alan (Brown 1994, Craig 1994, Grinevald 

2006, Grinevald 2010, Mateo-Toledo 2004, Zavala 
1993, Zavala 2002). Instead, when it comes to 
encoding Path, HSF uses complex sentences 
sequencing the event, one clause describing motion/
Path, and the other the Source or the Goal. This is 
illustrated in the following examples:

2 bel-ej     juun i      txithan // kub-at    wik      t-in     akan   i    te’
 walk-COM one  NM   girl     stand-PPL    PAST    prep-E3 feet   NM  tree
 (Litt: A girl walked; she had been standing at the foot of the tree.)        (T32–4)
 Desired reading: A girl walked away from the tree.

3 taal     ti     bel-al    //   och-ich     ti     eemlam         (T26–3)
 come.irr  SUB3  walk-INC   enter-COM  prep   maize
 (Litt: Here (she) comes walking; she entered the corn field.)
 Desired reading: She went into a corn field.

The HSF examples will be then compared 
to those from other Mayan languages to argue 
that the HSF way of encoding represents an early 
stage of the expression of trajectory in the family, 
resembling by its complex sentence constructions 
some other languages.
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CONCEPTUAL METAPHORS OF TIME IN ENGLISH AND RUSSIAN

Maria N. Konnova
maria.konnova@rambler.ru
Immanuel Kant Baltic Federal University 
(Kaliningrad, Russia)

The linguistic time as a temporal category 
is expressed by different means of a multi-level 
language system. Metaphor and metonymy are 
the basic linguistic means of expressing the Time 
concept.

The significance of the research lies in the 
diachronic and synchronic studies of the verbal 
means of expressing the Time concept dynamics in 
different languages. The cross-linguistic interaction 
at particular stages of the formation of the modern 
Time concept has been studied on the basis of the 
Russian and English languages.

The Christian Time Model. The formation of the 
notion of time as a valued entity common to Russian 
and English speakers was mainly influenced by the 
Christian religion. In the Christian world outlook, 
Time acquires axiological dominance, and it is 
interpreted within the basic conceptual metaphor 
TIME IS A GIFT OF GOD/ ВРЕМЯ – ДАР 
БОЖИЙ. Time is perceived through the metaphoric 
analogy between the temporal domain and the 
domain ‘Gift of God’ which embraces the Universe 
created and governed by God. The framing capacity 
of this metaphor notable for high frequency of 
occurrence and a wide variety of verbal expressions 
is revealed in Russian and English literary works of 
the XVII–XX centuries.

The Economic (Pragmatic) Time Model. 
Change in meaning of the Time concept is caused 
by changing values of a language-speaking society: 
with loss of faith, the spiritual treatment of time 
is substituted by material values. This entails a 
gradual categorical shift in the source domain of the 
Time concept: the frame of the source domain ‘Gift’ 
loses the basic concept ‘Bearer (of the Gift) ’, which 

disturbs the structure of the source domain. The 
concept ‘Receiver (of the Gift) ’ is foregrounded 
to become the key concept ‘Owner’ in a new 
source frame. The concept ‘Possession’, which 
belonged to the frame ‘Gift’, now underlies the new 
conceptual metaphors TIME IS A RESOURCE; 
TIME IS A COMMODITY and TIME IS MONEY 
in the British-American conceptual domain. The 
verbal means of expressing these metaphors were 
studied by use of lexicographical, corpus and text 
resources.

In the Russian language, the metaphor TIME IS 
A RESOURCE appeared in the XVIII century. The 
set-phrase time is money became conventionalized 
in the XIX century, but it was not accepted by 
the Russian national consciousness up till the late 
1980s. The increase in linguistic expression of the 
metaphoric schematas TIME IS MONEY/ TIME IS 
A RESOURCE has been observed in the last 15–17 
years.

The Technocentric (Virtual) Time Model. A 
new technocentric image of Time structured by the 
metaphor TIME IS A VIRTUAL ENTITY appeared 
in the second half of the XX century. Properties 
inherent in the domain of computer technologies 
become metaphorically mapped to the temporal 
domain: ‘isolation from natural rhythms’, ‘high 
speed’, ‘fragmentariness’.

The conceptual shifts reflect change in cultural 
and moral values and indicate the deformation of 
the axiological component of the Time concept. 
With the dying of faith, the heavenly is substituted 
by the worldly, the spiritual by the material, the 
eternal by the temporary.

Along with temporal macrometaphors, the 
many-sided image of Time is created by conceptual 
mappings where Time is assimilated to two/three-
dimension space, a moving object, living being, 
natural phenomenon and process.

MUSIC COGNITION IN QUASISPATIAL TERMS: RESPONSES 
TO MELODIC MOTION IN TONAL SPACE

Marina Korsakova-Kreyn
mnkors@gmail.com
School of Music and the Arts (Livingston, NJ, 
USA)

Abstract
Performing and analytical musical practice 

consistently makes use of quasispatial metaphors, 

such as tessellations by M. C. Escher. The idea of the 
visualization of music first entered the psychology 
of music with Dowling’s (1972) pioneering 
research in melodic contour transformation. More 
recent studies in perceived tonal tension (Bigand et 
al. 1996; Lerdahl and Krumhansl 2007; Korsakova-
Kreyn 2009) and the latest investigations into the 
neurological correlates of melodic processing 
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(Foster and Zatorre 2010; Zatorre et al. 2010) have 
brought into focus a concept of melodic shape as it 
is affected by motion in a tonal force field endowed 
with “phenomenal gravity.” The idea of an artistic 
field seen in terms of pangeometry was first 
articulated by Florensky (1925); for the aesthetics 
of music, this idea was expressed in terms of a 
“phenomenal space of tones” by Scruton (1997). 
Incorporating Pavel Florensky’s theory of aesthetic 
pangeometry into research in music perception 
offers a novel approach to understanding emotion 
in music and provides support for treating melodies 
as melodic shapes in a tonal “force field.”

The proposed poster presents two studies: a 
study in mental rotation of visual and melodic 
shapes and a study in the emotional response to 
tonal distances in music. The study in rotation 
(Korsakova-Kreyn and Dowling, under review) 
compared the perception of transformed melodic 
shapes with perception of rotated 3-D geometric 
objects. The participants were asked to perform 
three tasks: (i) a task on visuospatial congruency 
with a set of 122 pairs of 3-D geometrical images 
from Shepard and Metzler’s (1971) study in mental 
rotation, (ii) a task on melodic congruency with a 
set of 27 pairs of melodies (each was an original 

melody from clavier compositions by J. S. Bach), 
(iii) and a controlled task on perception of changes 
in timbre of between one and three separate tones in 
the same melodies. The results revealed a positive 
correlation between performance on the visuospatial 
rotation task and the melodic transformation task. 
The pattern of correlations showed gender effect.

The second study explored the quasispatial 
properties of tonal space by means of two experiments 
in affective responses to reorientation of a musical 
scale on different tonal centers (Korsakova-Kreyn 
et al. 2008; Korsakova-Kreyn 2009; Korsakova-
Kreyn et al. under review). Reorientation of a 
tonal center in tonal space is called modulation. 
The responses to modulation were measured with 
semantic differentials. In the first experiment, 
participants responded to a set of 48 progressions 
modulating to all possible degrees and all possible 
modal conditions. The results indicated that affective 
response depends on the degree of modulation, on 
key proximity, and on mode (Figure 1). Experiment 
2 employed a balanced set of 24 artificial stimuli 
and 24 fragments from real music compositions and 
examined affective response to modulations to three 
selected steps (IV, V, and lowered VI) in the major 
mode only, which guaranteed the ecological validity 
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Figure 1. Sensitivity to the major and minor modes: The endings of musical phrases on a major triad (red 
squares and yellow diamonds) were perceived as “warmer,” “brighter,” and “happier” than the endings 
in a minor mode (black dots and blue triangles) (Korsakova-Kreyn, 2009).
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of stimuli. The results agreed with the theoretical 
model of pitch proximity based on the circle of fifths 
and demonstrated the influence of melodic direction 
and musical style on emotional response to tonal 
modulation.
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FLORENSKY’S AESTHETIC PANGEOMETRY IN MUSIC COGNITION

Marina Korsakova-Kreyn
mnkors@gmail.com
School of Music and the Arts (Livingston, NJ, 
USA)

Abstract
“… everything which is able to act, while creating 

changes in the characteristics of reality, that is, while 
communicating some acceleration to the uniform 
state in time of these characteristics – this can be 
rightfully called the force.” Pavel Florensky

Florensky’s theory of aesthetic pangeometry 
offers important ideas for research into emotion in 
music and provides theoretical support for recent 
discoveries in the neuroscience of music.

Musicians routinely use quasi-spatial metaphors 
in analyzing musical compositions, for example, 
by illustrating polyphony with the tessellations 
by M. C. Escher. In music psychology researchers 
make use of comparisons of melodies with visual 
contour (Dowling 1972) and with shapes rotated in 
three dimensions (Korsakova-Kreyn and Dowling 
under review). To understand the quasispatial 
properties of melody, we need to elucidate the 
properties of the “tonal space” of music. Music’s 
tonal system of reference is a musical scale. The 
hierarchical organization of a scale is based on 
perceived attraction of the tones of a scale to a 
tonal center (Krumhansl and Kessler 1982) musical 
scale. The tonal hierarchy resembles a gravitational 
force field (Figure 1). The idea of artistic force 
field in terms of pangeometry was first articulated 
by Florensky (1925). For the aesthetics of music, 
this idea was expressed in terms of “phenomenal 
gravity” by Scruton (1997).

Figure 1. A tonal scale can be described as 
a gradient of tonal gravity. The tonal “force 
field,” as a system of reference, is formed by 
the relationships among musical sounds. In 
a C major scale, the tones are attracted with 
varying degrees of intensity to the tonic, C. The 
main morphological principle in music springs 
from these relative differences in the intensity of 
attraction of tones in a given scale to its center of 
tonal stability, the tonic.

The results of studies in perceived tonal 
tension in music (Lerdahl and Krumhansl 2007; 
Korsakova-Kreyn 2009) and in the neurological 
correlates of melodic processing (Foster and 
Zatorre 2010; Zatorre et al. 2010) have brought into 
focus the concepts of tonal force field and melodic 
shape. The neuroimaging research has offered 
supporting evidence for the author’s hypothesis 
of modality transcendence in melodic perception, 
which suggests that melodic and visuospatial 
processing share the same neural mechanisms in 
the parietal areas. The explanation of tonal space 
in terms of phenomenal gravity involves a concept 
of gradient of neural cost of auditory processing, 
which connects the psychophysics of consonant 
and dissonant melodic intervals to the frequency 
spectra of the tones that make them up: The sharing 
of essential information between the tones of the 
Pythagorean intervals (Octave, Fifth, and Fourth) –
namely the commonality of their strongest overtones 
(counting octave equivalence) –most likely results 
in a greater economy of neuronal cost of processing 
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for the consonant intervals as compared to other 
melodic compounds. The hypothesis of the gradient 
of neural cost of processing for melodic intervals 
has received indirect support from recent studies 
on frequency-following responses in brainstem 
(Bidelman and Krishnan 2009).

Presenting melodic patterns in terms of a “force 
field” allows the transition from psychophysics 
to affective neuroscience of music. The notion of 
a dynamic tonal field is linked with the concept 
of neurodynamics (Panksepp 1998) and with 
the “archaic model” of emotional processing 
(Korsakova-Kreyn 2009). The latter draws on 
the theories of McLean (1990) and Panksepp 
(2004) and on a concept of embodied cognition 
(Damasio 1994). The archaic model suggests that 
the main morphological principle of music—“tonal 
gravity”—mimics and embodies the most primitive 
reactions of the living organism to its environment, 
which are tension and release. Explaining affective 
responses in music in terms of neural efficiency 
suggests a novel approach to music cognition. 
The application of Florensky’s theory of aesthetic 
pangeometry to music perception emphasizes 
music’s importance for research in human cognition.
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We conducted our study to explore more 
on the idea of the overimitation mechanism. 
Children imitate adult’s irrelevant actions on a 
new object although they don’t make them while 
manipulating with those objects without such 
adult’s demonstration. We suppose that children 
perceive adult’s actions on an object as an invitation 
to a convention on using the object.

A number of works suggest that «social» 
variables do not influence this effect (Lyons et al., 
2007). But our experiment reveals that children 
overimitate irrelevant actions only when they see the 
confident behavior of an adult and do not reproduce 
these actions if an adult shows that he has not yet 

seen the object either (Kotova, Preobrajenskaya, 
2009).

At the same time it occurred during another 
experiment that our subjects overimitated the series 
of irrelevant actions even after it was changed. We 
have demonstrated an unfamiliar object to every 
subject applying two different irrelevant action sets 
on this object twice with a time interval between 
the sets and children preferred to overimitate Set 
2 after Phase 2. This preference could not result 
from a memory deficit because during our next 
experiments children overimitated actions which 
they had seen only once 7 days before.

Contrary to N.McGuigan’s view (McGuigan, 
et al., 2010) we have discovered that “social” 
variations have distinctive effect in different ages. 
We have replicated Lyons and his colleagues’ 
(2007) procedure where they directly instructed 
4-year old children not to make irrelevant actions. 
Our 7-year old subjects haven’t overimitate under 
such instructions.



91

CROSS-DISCIPLINARY APPROACH TO EXPERT ACTIVITY 
COGNITIVE INTEROPERABILITY SUPPORT

Olga S. Kozhunova
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Academy of Sciences (Moscow, Russia)

Cognitive modelling issue, also applied in 
linguistics, emerged in 1970-s. Since then it’s been 
in continuous demand, and became world-known. 
This way, in 1976 Robert Axelrod (Axelrod, 
1976) suggested the concept of cognitive maps to 
be applied in various problem-oriented domains, 
namely, those socially significant and political 
ones. In the middle 1980-s George Lakoff (Lakoff, 
1987) considered cognitive aspects of mastering 
information by human, especially it dealt with 
concepts categorization (cognitive and linguistic 
modelling of human perception).

All these directions are urgent today as well. 
Linguistic research adopts explicit cognitive bias 
(Croft, W., D. A. Cruse, 2004) under necessity of 
taking into account peculiarities of information 
perception by human and mechanisms of concepts 
mining, establishing relations between them, 
and building classifications. In Russia cognitive 
research is also conducted actively, especially in 
linguistics (Kibrik, 2007; Kibrik, 2008; Parshin, 
1996; Kasevich, 1998).

In Cognitive linguistics dramatically important 
concepts which might be applied in other knowledge 
domains appear. One of such concepts is the concept 
of cognitive space (Newby, 2001; Alferov, 2007; 
Gourevich, 2007; Gourevich, 2009). According 
to Gourevich, cognitive space introduces itself as 
an operational self-generating and self-regulating 
system in which human communicative experience 
is forming, developing, and transforming itself 
(Gourevich, 2009).

In the paper it is suggested to exploit the concept 
of cognitive space for the good of expert activity 
cognitive interoperability support, for instance in 
the scientific sphere. The concept allows to bear in 
mind multidimensionality of experts’ interaction 
and their activities, namely, when dealing with 
uncoordinated systems of terms or lack of critical 
concepts definitions. Moreover, in the above 
mentioned interactions one of the key concepts 
becomes cognitive interoperability1 suggested by 
Buddenberg in 2006 (Buddenberg, 2006; Zatsman, 

1 Cognitive interoperability has to do with 
shared situation awareness. Information systems 
are interoperable at this layer if decision makers in 
two different systems are seeing coherent pictures 
of the information presented. (Buddenberg, 2006).

2009). It supplements the concept of cognitive 
space with an aspect of situation awareness and 
emphasizing experts’ abilities to coordinated 
information patterns retrieval which they handle in 
the course of their activities.

The proposed approach to expert activity 
cognitive interoperability support involves 
application of computational linguistics methods, 
techniques of cognitive psychology, and artificial 
intelligence methods. Within the framework of the 
approach it is supposed to:

• Develop linguistic methods and models 
of support of cognitive interoperability of expert 
information and analytical activities in the scientific 
sphere.

• Build corpus of multilingual parallel texts 
from various domains. In the case, such corpora 
are meant for accumulation of empiric data from 
domains’ problematics, namely, in the issues of 
completeness and consistency of systems of terms, 
expert information and analytical interaction, etc., 
as well as for approbation of the built corpus and 
cognitive-linguistic methods on real cross-language 
data.

• Develop software to test the approach on 
modelling of cognitive space of experts’ interaction 
within the chosen domain. It’s also suggested to 
test the software in the interdisciplinary tasks, as 
follows: to solve terminological disagreements 
among experts of the neighboring fields, to restore 
adequate causative-consecutive relations between 
concepts of the domain given, to support decision-
making in case of underdetermined systems of 
terms or their absence, and other tasks.

• Creation of new generation IT capable of 
considering peculiarities of various levels expert 
interaction within domains, as well as in the 
interdisciplinary tasks.

The following tasks and problems might be 
considered as possible applications of the approach 
suggested: coordination of expert activity from 
various domains within information systems in 
semiautomatic/automatic regime; interdisciplinary 
scientific research of different subject fields aiming 
to develop problem-oriented software and establish 
interaction between experts of various levels of 
proficiency; study of methods and approaches 
of computational linguistics and its adaptive 
applications to create new generation IT.

Axelrod R. The Structure of Decision: Cognitive Maps of 
Political Elites.– Princeton. University Press, 1976.
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Sergei Eisenstein’s (hereafter SE’s) theory of the 
comic is virtually ignored by Russian and Western 
scholars alike – amazingly, even by Vyacheslav 
Ivanov (1998). Meanwhile, it takes a special 
position in the international humor scholarship, 
presenting an ingenious synthesis of Hegelian 
philosophy and evolutionary thinking, and sharply 
contrasting with the miserable produce of Soviet 
aestheticians. It is part of SE’s now-famous project 
Grundproblem, which links the modern mind with 
the primitive mind.

According to SE, the comic results from a “formal 
application of the basic principles of dialectic to a 
context which excludes them (primarily because of 
being static).” The comic, then, is “formal dialectic” 
or “formal unity of the opposites” (Eisenstein 
1966: 516–517). These definitions resemble those 
suggested by Olga Freidenberg (1973: 512), who 
described the comic as “that which usurps the formal 
aspects of the real.” As SE claimed, his formulae 
are wider than any of those suggested by previous 

theorists, including Bergson’s “mechanization of 
life”. SE points out that the “pygmalionization” 
(coming alive) of artificial objects, too, can appear 
ludicrous.

The reason behind the “formal dialectic” is the 
subject’s psychic duality, whereby he contemplates 
the object from two standpoints: his present one 
and that of himself in the past, his own and that of 
the species. The comic is “a system of prelogical 
beliefs in the context of (post) logical ideas” 
(Eisenstein 2002, vol. 1: 425). The regression – a 
form of escapism – can thus be both ontogenetic as 
in Chaplin’s infantile humor (idem 1968: 496, 503) 
and phylogenetic as in Disney’s films (idem 2002, 
vol. 2: 262). This might evoke parallels with Freud 
and Jung, respectively. But SE focuses neither on 
repressed sexual drives nor on mystical archetypes; 
instead, he addresses the totality of evolving beliefs 
constituting the subject’s individual and collective 
memory. The comic turns out to be the opposite of 
pathos. Both are integrated under the Grundproblem 
since both are regressive: the subject views the 
world through his own eyes and those of a child or 
a remote ancestor (idem 2006: 67).

“Pygmalionization” in Disney’s cartoons marks 
a quasi-regression to animistic beliefs. Likewise, the 
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story about “miraculous birth” actually resulting from 
adultery can appear comic only if belief and disbelief 
in miracles overlap in the subject’s mind. “Faith and 
reason do not laugh. The former prostrates itself 
before the myth; the latter annihilates the myth… 
Contrary to the religious stage, which conforms to 
these ideas, contrary to the scientific stage, which 
eliminates them by common sense, a comic structure 
is based on the blend of these two mental levels. Two 
viewpoints separated by ages of evolution suddenly 
merge… The comic compels the modern mind to 
pose as the primitive mind while retaining all the 
properties of the modern mind and all its knowledge” 
(idem 1966: 481–482).

Indeed, the genetic analysis of domestic folktales 
reveals remnants of archaic beliefs reinterpreted in a 
parodic fashion (Propp 1986: 145–150; Meletinsky 
2005: 199–200; Yudin 2006: 95–98, etc.). But 
humor in these stories may also stem from the fact 
that stratified society is viewed from the standpoint 
of egalitarian society and therefore appears absurd 
(Yudin 2006: 72, 110, etc.). Folktales about 
tricksters and fools “reproduce archaic mental 
schemes in a modern historical setting” (ibid.: 
185). In short, both mutually parodic views – top 
down and bottom up – may be present in the same 
texts. The relevance of these observations, which 
strikingly agree with SE’s ideas, extends far beyond 
folklore studies.

According to SE, however, the subject may 
regress not only to the mythological past, but also 
to the early stages of human evolution. Hence the 
comic potential of the loss of balance, revealing 
the “obscure sphere of atavistic association” and 
the instability of our “triumph in the acquisition of 
bipedy” (Eisenstein 1966: 485, 487). Proceeding 
further down the evolutionary past, SE mentions 
Disney’s animated cartoons and other works of art 
where vertebrates acquire an amoebic flexibility. 
The contour “coming alive” parodies the dialectic 
principle of extasy as self-transcendence (idem 
2002, vol. 2: 263–266, 289–292, 507).

According to SE, the difference between pathos 
and the comic is that art based on pathos renders 
the dialectic transition from one quality to another 
in a correspondingly dynamic manner whereas 
the comic is a static imitation of this process 
(idem 1966: 514). SE, however, stopped short 
at concluding that pathos is a relation to a real 
or imaginary world (cf. Dali’s paintings, which 
realistically – contrary to Disney’s cartoons – 
reproduce rigid bodies as flexible), whereas the 
comic is a second-order relation – a metarelation, 
which neutralizes the relation. The comic has no 
objects in either reality or fantasy; its sole objects 
are empty mental representations – according to 

SE, remnants of past worldviews – with which 
our mind plays. The comic alone can be regarded 
as a secondary modeling system, being opposed 
to language, serious art, serious play, and ritual 
as primary modeling systems, which the comic 
parodies (Kozintsev 2010). Unlike pathos, the 
comic is based on pure self-reflection. Reality or 
fantasy can engender pathos by themselves (cf. 
the “realistic” Bamby), but to become potentially 
comic, they must be parodically reinterpreted.

SE (2002, vol. 1: 434–436) describes circus art 
as a “content in and for itself”, which does not admit 
any political or topical add-ons. Ivanov (1998: 297, 
300) interprets this as an implicit disclaimer of the 
entire project of Soviet art as ideology. Actually, 
because circus art is a blend of pure pathos, which 
can provide a form for the ideological content, as 
in SE’s own works, and pure comedy, specifically 
clowning, which alone is inherently alien to 
topicality, SE’s statement can be matched with 
Freidenberg’s (op. cit.: 492) idea that parody is a 
“strict form without a content”. The clown plays no 
role other than that of generalized Homo sapiens 
who plays a role that is inappropriate for him. 
The conflict underlying the comic is generic and 
thus deeper than any individual or social conflicts 
underlying pathos.

In sum, SE’s theory of the comic, which 
focuses on the evolving subject’s self-reflection, is 
intrinsically metacognitive and subjectivistic despite 
its outward affinity with Hegelian objectivism. It is 
a major step toward understanding man as a dual 
biocultural being capable of reflecting on his mental 
evolution.
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Theoretical background. In a most common 
point of view, self can be described as representation 
(Paulhus & Trapnell, 2008). According to cognitive-
affective processing system (CAPS) of personality 
proposed by Mischel & Shoda (1995), self is a core 
part of personality that can be described as a network 
of different cognitive-affective units (Mischel & 
Morf, 2003). The processes in the CAPS are likely 
to be parallel-distributed. The knowledge-and-
appraisal personality architecture model (KAPA), 
proposed by Cervone (2004), and based on the works 
of Mischel & Shoda, makes distinction between 
knowledge structures and appraisal processes of 
their interaction. The knowledge structures in 
KAPA model include self-schemas and situational 
beliefs. Discrepancies between different knowledge 
elements may provoke different emotional states, 
especially discrepancies between actual knowledge 
and personal standards (Higgins, 1987). Although 
accessibility of self-knowledge varies across time 
and situations, it is proposed that permanently 
accessible knowledge structures foster the cross-
situational coherence.

Theoretical model. We suggest that self as 
representation can be modeled as a PDP network 
consisting of personal constructs. The whole 
system represents self as memory (Kihlstrom et al., 
2003). Following the CAPS theoretical framework, 
only a limited subset of constructs is actualized 
by cue features of the actual situation every 
single moment, and it forms the representation of 
actual, experiencing self. In fact, the actualization 
of a single construct means arousal of several 
knowledge elements of the net simultaneously, 
because it leads to an attribution of several aspects 
of the self, the most important of which are the 
actual state of the self (input units of the net) and 
personal standards for desired or ought selves (units 
in hidden layers). Appraisal processes, such are 
self-related emotions or automatic thoughts and 
heuristics, are fit in the model as interconnections 
between units. Personal standards can be viewed as 
goals of self-representation system and the system 
tries to achieve them by adjusting the thresholds 
of input units and weights of the forward and 
recurrent interconnections. We argue that all other 
structures in the representation of the self, such are 
self-schemas, beliefs about the self, personal values 
etc., can be conceptualized as states of the system 
at higher levels of analysis in terms of nonlinear 

dynamics. Thus the self is viewed as a complex 
system capable for self-organization with many 
possible stable states that guide the behavior of the 
person in different situations.

Procedure. 23 undergraduate students took part 
in experiment. Every one of them filled in identical 
blanks during many (up to 100) consecutive 
days. First task was to scale themselves by 44 
characteristics of emotional state; the characteristics 
were chosen through the pilot study earlier. The 
second part of the blank was a repertoire grid. The 
constructs for the grid were produced by subjects 
by completing the sentences about themselves, the 
objects for evaluation were different aspects of the 
self (real, ideal, past etc.).

Modeling the self-system. The results were 
analyzed ideographically for each subject. Factor 
analysis for 44 characteristics of emotional state 
was conducted to describe the emotional structure 
of each subject and to characterize its everyday 
state. Self-appraisals were formalized as a distance 
between the real self and ideal self as well as 
distances between the real self and the ought 
self in dimensions of produced constructs in the 
repertoire grid. Situational beliefs about the self 
were formalized as distances between other aspects 
of the self (for instance, we assume that the distance 
between the real self and the self as it is viewed 
by others reflects the situational beliefs about 
similarity with others, such are, for example, like 
“I am strange” or “I am not like many others”). To 
characterize the state of the system of constructs at 
the very basic level we use the following procedure. 
Only highly accessible constructs, which were 
used not less than in 20% blanks, were selected. 
The φ correlation coefficient between the conjoint 
using of each pair of the selected constructs was 
computed. The matrix of metrics |1-φ| was used for 
further multidimentional scaling. The coordinates 
of the mass center of used constructs in the resulting 
space were used as variables to describe the state of 
the system of constructs for each day. Correlations 
and multiple nonlinear regression analysis were 
conducted to find out ideographical relations in the 
self-system organization.

Results and discussion. We have found the 
following:

1. Highly accessible constructs form the small 
subsets of all constructs used by every particular 
subject (not more than 25%; typically about 40–50 
of 190–280 total), many of them has significant 
φ-coefficient of co-appearance. They also tend 
to form time-series of being used/not used. These 
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results are interpreted as flags of self-organization 
processes in the system of the self constructs.

2. The most stable variables of the system are 
evaluations of the desired and ought selves by the 
highly accessible constructs. Variance of these 
variables is always one of the lowest and for the 
most of subjects is significantly less than the 
variance of evaluations of the real self. It seems that 
personal standards are the real dispositions of the 
self and personality, not highly accessible constructs 
or personal traits. This result confronts the proposal 
about the leading role of highly accessible constructs 
in producing the cross-situational coherence.

3. The distance between the real and the desired 
selves, as well as between the real and the ought 
selves, have a very strong correlation with the first 
extracted factor characterized the emotional state 
for each subject. This result supports the thesis that 
appraisal processes are the basis for self-related 
emotions and emotional self-experience.

4. Regression analyses showed that situational 
beliefs are highly determined by the actual emotional 
state and are of little impact of the accessibility of 
the frequently used constructs. Nevertheless, if we 
start building models for moving averages instead 
of raw variables for each day, the significance of 
emotional variables decreases as well as significance 
of variables of the system of the constructs increases 
alongside with the increasing of the interval of 
averaging. It means that cross-situational dynamics 

of the self system depends upon the constructs 
actualized by the cue features of the actual 
situation, but long term dynamics is determined 
by the changes of the accessibility of different 
constructs. Because accessibility of the constructs 
determines the way the self is reconstructed, 
these results shows that situation-specific changes 
in constructs’ accessibility underlie the cross-
situational malleability of the self-concept, and 
slow changes in accessibility of the frequently used 
constructs underlie the experience of the continuity 
and consistency of the self during the life span.
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In humans the ability to buffer verbal 
information for a short period of time is crucial for 
meaningful communication. Borrowing metaphors 
from computer science, it has traditionally been 
assumed that this short-term buffering of verbal 
information is accomplished through the function 
of a dedicated language independent mechanism, 
analogous to Random Access Memory in a personal 
computer. An alternative view is that verbal short-
term memory (STM) is a process that emerges from 
the function of general mechanisms responsible 
for perceptual organization and linguistic motor 
planning. One central argument is that if it is possible 
to explain all verbal STM phenomena in terms 

of perceptual-gestural processes then invoking 
additional bespoke STM mechanisms becomes 
unnecessary and violates the law of parsimony.

A classic effect in the verbal STM literature 
is that the order of phonologically similar items 
is more difficult to remember than the order of 
phonologically dissimilar items. Store-based 
accounts of verbal STM tend to ascribe this 
phonological similarity effect (PSE) to the 
functional limitations of a language independent 
bespoke store. Here we present evidence 
challenging this view. We report an experiment in 
which inhibitory theta burst transcranial magnetic 
stimulation was administered to the speech 
planning area, Broca’s area, of healthy volunteers. 
Participants whose speech planning ability was thus 
temporarily reduced displayed a reduction in their 
PSE. Because inhibitory stimulation was applied 
to a brain area clearly involved in speech it seems 
that speech based mechanisms sufficiently account 
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for this classic verbal STM effect. Moreover, the 
lack of necessity to invoke a language independent 
bespoke short-term store to explain the classic 
effect of phonological similarity also casts doubt 
on the need to assume the existence of a short-term 
store in general.

In addition to informing current concepts 
of STM, the present study also represents an 
important early step towards accurately mapping 

verbal short-term memory functions onto different 
brain areas. One day this might allow an improved 
prediction of potential short-term memory 
problems in patients with selective brain damage 
like Broca’s aphasia.
This research was carried out as part of the first author’s 
PhD studentship funded jointly by the Biotechnology and 
Biological Sciences Research Council and the School of 
Psychology, Cardiff University.

SOUND TRANSPOSITION AS ANALOGICAL ENCODING OF ‘REVERSE’
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Ukraine)

Current investigations give special importance 
to non-arbitrary phenomena in language, expand 
the notion of iconicity beyond onomatopoeic 
ideophones, and recognize “the two faces of signs – 
the iconic face and encoded, arbitrary face” (Klima 
& Bellugi 1979: 79). Different fields of science 
converge to recognize significance of mimesis 
at earlier stages of evolutionary trajectory and its 
diminishing role in the course of historical change 
from iconicity to arbitrariness (Danesi 1993; Donald 
1991; Jakobson and Waugh 2002; Sadowski 2000; 
2009; Wescott 1980; Левицкий 2008 to name but 
few).

Inspired by the idea that the families of signs 
can share some constant formational component 
that appears to be a constant content element as 
well (Klima & Bellugi 1979: 81), we assume 
that metathetical patterns were employed to 
conceptualize ‘reverse’ in Proto-Indo-European 
language and effected the semantic reflexes of 
proto-roots and stems.

The object of this paper is to examine iconic 
value of sound transpositions in Proto-Indo-
European roots and their effects in the structure and 
meaning of the reflexes in daughter branches. It is 
argued that proto-roots contained instances where 
there existed non-arbitrary connection between the 
inversion of adjacent or non-adjacent components 
in the pattern and the relevant meanings of the 
linguistic units.

To shed light on the iconic origin of arbitrary 
linguistic signs is to observe historical changes 
in their form and content. Some conclusion about 
the iconicity of metathesis can only be made 
after studying sets of lexical units with sound 
transposition. Therefore, we examined the entire 
historical nests, i. e. sets of reflexes etymologized 

from the reconstructed Proto-Indo-European 
etymons with metathesized variants. This helped to 
identify distinct semantic groups of roots:

(i) verbal roots of to/ fro motion (IE *ter- ‘to rub, 
turn, i. e. move repeatedly to and fro’ vs lengthened 
grade variants *trē ‘move to and fro continuously 
and rapidly; separate and form one entity or group’, 
*trī- ‘cut and turn over’);

(ii) verbal roots of inward/ outward motion 
(IE *u̯er- ‘to turn, bend’ which furnished a large 
number of extended variants – *u̯ert- ‘turn toward’ 
vs *u̯ret- ‘exchange position; reciprocate’; *u̯ergh- 
‘distort shape’ vs *u̯rengh- ‘extract, take back or 
out’, *u̯reng- ‘put together, reciprocate’; *u̯reik- 
‘intersect’; *u̯erb-, *u̯erbh- ‘distort shape, put into 
a curve’ vs *u̯rembh- ‘make symmetrical, oppose’; 
*u̯rep- ‘take a spiral course, repeatedly twist or coil 
as to encircle or enfold’);

(iii) verbal roots of composition/ decomposition 
with reversed type of obstruction in root initial and 
root terminal (IE *bhendh- ‘to bind’ vs *dhreibh- 
‘to draw, to glide’, IE *dheigh- ‘to form, to build’ 
vs *ghrendh- ‘to grind’);

(iv) verbs of speech (IE *tolkʷ- ‘to speak, make 
something clear’ vs *tlokʷ- ‘proffer for someone to 
accept or reject’);

(v) names of animals and their taboo distortions 
(IE *u̯l̥kʷ-os ‘wolf’ vs taboo variant *lukwo- ‘wolf’);

(vi) terms of kinship (IE *am (m) a vs *mā̆mā 
‘mother’, *appa vs *pap (p) a ‘father’, *atta ‘father, 
mother’ vs *tata-, *tē̆ta- ‘Daddy’).

All groups of the analyzed IE roots and their 
reflexes in different daughter branches have 
revealed connections to ‘reverse’, the conceptual 
core that is projected onto derivative oppositions 
of ‘inside/ outside’, ‘integration/ disintegration’, 
‘sacred/ profane’ etc. It is clear that metathetical 
structures provide an iconic link connecting the 
linguistic sign and the signified, enact an image of 
something that is the opposite or reverse. Although, 
the identified proto-meanings show considerable 
immunity to historical changes, the traces of iconic 
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recession in reflexes are found in their meaning 
satiation, usage restriction, formal and semantic 
diversification due to independent development 
of daughter branches. It is also important that in 
modern speakers sound transpositions more often 
occur as a result of diminishing speech monitoring, 
assimilation of borrowing, or word-play.
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LANGUAGING AS A CONSENSUAL DOMAIN 
OF COORDINATED INTERACTIONS
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(Irkutsk, Russia)

Abstract
In mainstream linguistics (and, broadly, 

cognitive science) language is viewed as a symbolic 
system – a set of abstract forms that somehow relate 
to aspects of the world which exists independently 
as ‘objective reality’. On such approach, the core 
problem in cognitive science – the problem of 
meaning – becomes insoluble because of the 
‘symbol-grounding’ problem (Harnad 1990), when 
abstract symbols (particularly, graphic artifacts) 
are identified with signs of natural language, which 
are acoustic phenomena integrated in dynamically 
complex behavior and which, just for this reason, 
are never abstract (cf.: Deacon 2011).

Following the semiotic tradition of Peirce, 
and building on Maturana’s biology of cognition 
(Kravchenko 2011), I will argue for the intrinsic 
indexicality of verbal patterns which are grounded 
in the flux of experiential phenomena constitutive 
of the first-order consensual domain. This 
groundedness allows us to use verbal patterns as 
the elements of the first-order consensual domain 
without the consensual domain, whereby a second-
order consensual domain is established – the domain 
of language as a manner of operating in consensual 
coordinations of consensual coordinations of 
behavior, or languaging (Maturana 1988).

Linguistic interactions are relational phenomena; 
because a human organism is a structure determined 
system, what happens in language also becomes, 
as part of the relational space, part of the domain 
of transformation of the human nervous system, 
giving rise to what appears as mind/body mutual 
modulations. Thus, language is neither in the 
individual heads, nor “out there”, in the so-called 
‘objective world’; it is radically distributed in space-
time (Cowley 2011), enabling the human society to 
sustain its unity as a third-order living system.

Maturana’s concept of languaging allows the 
language sciences to depart from the outdated 
view of language as a fixed system of symbols (a 
code). Instead, emphasis should be laid on how the 
relational dynamics of linguistic interactions trigger 
changes in the dynamics of the nervous system and 
the organism as a whole, and how their reciprocal 
causality is distinguished and described by the 
languaging observer in terms of mind, intelligence, 
reason, and self-consciousness.
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REPRESENTATION OF EUROPE AND JAPAN AS CULTURAL LINGUISTIC 
CONCEPTS IN THE UKRAINIAN EVERYDAY STUDENTS DISCOURSE
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Poltava National Pedagogical University named 
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The cultural relationship modernization, the 
modern society cross-cultural development and 
the cross-cultural movements of the integration 
processes led to the mental space changes. The 
problem of the present and the future the dichotomy 
East-West, concepts “NEW EUROPE” and the 
European association, concept JAPAN is taken 
under special research in different scientific 
spheres: political science, sociology, philosophy 
and cognitive linguistics etc. The correlation of 
language and social reality, language and culture 
is taken under the constant attention in the modern 
linguistics. The actual directions of the researches in 
this sphere is Conceptual Analysis within Cognitive 
Linguistics.

Cognitive Linguistics can bridge the gap 
between Culture and Language. One of the 
significant aim of this research was to single 
out how human beings (students) conceive of, 
manipulate, and metaphorically extend meaning, 
how cultural concepts are embedded in language. 
As Laura A. Janda (2011) has claimed, “use of 
Cognitive Linguistics to examine cultural linguistic 
phenomena is a new line of research, relevant to 
the identities of thousands of speech communities 
on Earth”. This research proved the fact of the 
cross disciplinary dimensions between Culture and 
Language study.

For a decision the set problem the method 
of questionnaire in which an examinee (100 
students of senior courses of humanitarian 
faculty of PNPU) is offer 1) to describe (using 5 
words, word-combinations, suggestions) the idea 
about Europe/Japan as integral cultural region, 
2) to name countries which in their imagination 
are represented Europe as cultural region, 3) to 
mark images coming (or arising up) back to life 
at mention of European countries and Japan, 
4) give the explanation to the following word-
combinations as “European standard”, “EU”, 
“Japanese culture”.

From data of questionnaire the idea of students 
about Europe consists of next features:

1) empiric – monuments of culture (46), euro 
(45), theatre (28), good roads (10), fashion (22), 
tourists (21), Paris (11), interesting places (10), 
rains (9), education (8), horse (2), churches (1), fog 
(1), football (1), The English language (3);

2) logical – progress (56), riches (48), 
civilization (44), humanity (22) great possibilities 
(20), novelty (16), civility (9), trip (9), freedom (7), 
traditionalism (6), EU (10), leader (3);

3) modal-evaluation – good life (5), envious 
people (1), fascists (1), White castle (2) closed 
country (1), amorality (1);

From data of questionnaire the idea of students 
about Japan consists of next features:

1) empiric – sakura cherry tree (46), tea 
ceremony (45), samurai (32), anime (31), dorama 
(22), manga (21), sushi (11), airplanes (10), geisha 
(9), kimono (8), theatre art (3), (2), churches (1), 
fog (1), Tokyo (1);

2) logical – is progress (70), developed country 
(48), civilization (44), humanity (22) succeeding 
(20), patriarchal (16), word of honor (9), dignity 
(7), robot technology (6);

3) modal-evaluation – feeling of beauty (5), 
kind people (1), separation (1), Eastern spirit which 
is difficult to understand to Ukrainians (2), good 
country (1).

According to explanation of “European 
standard” in word-combinations, the “European 
level” and “European quality” all participants of 
experiment examine word “European” as synonym 
to the words “high” and “superior quality” and 
attribute these word-combinations to the products 
and life on the whole in foregoing countries. At the 
same time EU was associated with Europe itself 
with the mark of novelty.

The cardinal changes in social life lead to the 
ruin of the conceptual network and the change of the 
value system. According to this statement, Stepin 
(1992: 49) follows that “the main and really epoch-
making change in the value system deals with the 
new system rises. The value is considered to be the 
innovation, originality and just new”. As a result, 
the concept of novelty is given the status of value, 
which is widely used in the European integration 
discourse.

The different histories of Japan and Europe 
are reflected in their respective cultures today. As 
Japanese history is considered to be noble (World 
War II excepted), the Japanese use it as a muse of 
inspiration for their creativity. On the other hand, 
European value system is based on the values 
of the past, or the traditional European values, 
and also on the new values connecting with the 
future. So in the analyzed data we can observe the 
integration of traditional European values (self-
help, tolerance, belief in strong community and 
society, family, home, freedom, the rule of lаw, 
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fairness, justice, peace with the new values, such as 
solidarity, equal opportunities for all, human rights 
and the protection of minorities, integration, new 
community. The wild functioning of these lexemes 
is a particularity of modern discourse. This support 
Fomenko’s thought (1998: 4) that the language 
representation of universal values, just as with 
national concepts, are changed in the discourse.

Modal-evaluation approach was in describing 
the word-combination as “Japanese culture”: 
unique, traditional, patriarchal etc. But at the same 
time in Japanese culture were revealed such lexemes 
as development, advanced with the preserving 
the traditions. When students think about Japan 
in comparison with Europe, they emphasize how 
unique Japan seems to be, regarded Japan as this 
very exotic distant culture. So Japan is expected, 
to be unique.Perhaps what makes Japan seem 
unique is that the combinations of institutions – say 
education, religion, family, and so forth – the way 
that those are combined may be somewhat different 
from what we expect in Europe.

From the obtained data we may distinguish 
the following value systems of Japan and Europe: 
JAPANESE VALUES – obligation to the group, 
behaving according to status, harmony, effort, 
self-improvement, self-criticism, collectivism. 
EUROPEAN VALUES – appreciation for 
aesthetics, intellectualism, socialism, tradition, 
leisure, sensuality, family and friendship.

Though image about concept japan is considered 
the second richest country and leader of technology 

in the world, and known for having a unique culture. 
Japan could not have attained this height of cultural 
advancement without outside influence. Using 
examples in Japan’s history, it is shown that as an 
isolated country, Japan’s cultural evolution was 
slower, compared to Europe where cultural diffusion 
played a big role in their history. The examined 
nominations enable us to trace the formation and 
functioning mechanism of a concepts japan and 
europe. The analysis has proved that these concepts 
are forming with the help of means of discourse. 
It is based on the supporting conceptual bloc 
“common values”, which is realized with the help 
of state constructions or the concepts “European 
integration”, “European identity”, “enlargement”, 
“unique culture”, “traditions” that have a rather 
narrow repertory of lexical representation.
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In fact all definitions of human emotions 
include two required components – bodily 
expression and subjective quality of feeling. Bodily 
expression is split-level, it contains excitations 
level, face expression, poses, specific reactions 
(such as crying, trembling, shaking, laughing) and 
emotional behavior (flight, defense, attack). There 
are two fundamental explanation of how these two 
components are related to each other.

Historically first was the theory of William 
James, according to which the bodily changes are 
followed directly by perception, and the feeling of 
these changes as they occur is the subjective quality 

of emotion experience. However, researchers 
are still not able to reconstruct well reproducible 
relationship between specific bodily changes and at 
least one modality of emotions.

Another point of view was expressed by Stanley 
Schachter. He believed that the emotion arises as 
result of the combination of cognitive evaluation 
of stimulus and undifferentiated physiological 
arousal. Arousal provides intensity of the emotional 
feeling of any modality. The main reason for 
the differences in the modalities is the cognitive 
appraisal. This position was developed in numerous 
empirical studies. But the results of the studies are 
quite contradictory.

The first James’s explanation argues that the 
subjective experience of modality depends on the 
feeling of bodily reactions to a stimulus. The second 
explanation (of Schachter) puts the relationship 
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between modality of feeling and specific bodily 
manifestations in dependence on the third factor – 
the cognitive appraisal. This position leads by the 
number of adherents and amount of empirical data. 
However, before we adopt it, it would be wise 
to check the possibility of not direct (as James 
believed), but indirect effects of bodily expression 
to the formation of the subjective emotional feeling.

James’s basic thesis has been taken up in 
recent years in modern facial feedback theories. 
The research is focused on the emotion-arousing 
effects of facial expressions, some of it extended 
to the consequences of muscular movements in 
other parts of the body. It was shown, that facial 
expression induced by unemotional task facilitated 
smile led to funnier cartoons appraisal than in the 
case of inhibited smile (Stepper, & Strack, 1993). 
Head nodding (as in agreement) while listening to 
persuasive messages led to more positive attitudes 
toward the message content than in the case of 
shaking the head (as in disagreement) (Wells, 
Petty, 1980). The same results on the achievement 
test (above average) gave a greater sense of pride 
in those subjects who received the results with the 
straight back posture rather than subjects with the in-
necks hung posture (Stepper, Strack, 1993, Duclos 
et al., 1989). Making a fist influenced automatic 
processing of words was found to be related to 
the concept of power (Schubert, 2004). Previously 
unknown Chinese hieroglyphs presented during arm 
flexion (an action associated with pulling an object 
towards oneself) were subsequently evaluated more 
indulgently than hieroglyphs presented during 
arm extension (an action associated with pushing 
an object away) (Cacioppo, Priester, & Berntso, 
1993). In all these cases the bodily expression 
caused strengthening of feeling. However, change 
of expression can not remove feeling or replace it 
by another feeling.

All of these studies are limited to the examining 
of only one modality of emotions. For example 
the study of Stepper & Strack examined pride, but 
researchers did not consider that the results of the 
achievement test may have caused another feeling 
in the subjects, like anger against the examiner or 
sadness about the failure, or fear for loosing position 
in university (subject were university students). 
I.e. outside the experiment emotionally significant 
stimuli generally cause numerous different feeling 
at the same time. Based on that we can suppose that 
the bodily expression has an indirect influence on 
what kind of emotion will be felt. Experimental 
non-emotional facilitation of bodily expression will 
increase the intensity of the feeling, manifestations 
of which coincide with the facilitated bodily 
expression. For example, if a person listens to 

the message of a terrorist act, clenching his fists, 
he would rather feel anger than sadness or fear. If 
a person listens to this message in in-necks hung 
posture, he will feel more sadness than anger and 
fear.

This assumption was tested in our first study in 
the spring of 2011. Participants (84 Ss, 16 male, 68 
female, 17–25 years old, m = 19.8) were told, that 
researchers were interested in the effect of the form 
of the activity (dynamic, static, and lack of activity) 
on the perception of a news item. They listened to 
the topics about the terrorist attacks in the Moscow 
subway and Domodedovo airport, which provoked 
feelings of fear, anger and sadness at the same time. 
During listening to the text they performed a task that 
involved taking a certain posture, perform actions, 
including those involving the facial muscles. There 
were 3 types of tasks corresponding to the bodily 
expressions of anger, fear and sadness. Each 
participant listened to one of the texts, performed 
one of the tasks and answered the questions. This 
procedure was repeated several times according to 
the number of texts and postures. Texts and tasks 
alternated in a random order. In the queston part 
the participants were asked to rate on a 10-point 
scale 18 different emotions, which participants 
could feel in response to the events described in 
the text. 6 other questions regarded the appraisal of 
the behavioral responses that are typical for anger 
(e. g. to assign a degree of punishment), fear (e. g. 
«Please rate the extent of desire to avoid the use of 
an airplane or subway») and sadness (willingness to 
help the victims, donate money).

The results show that the texts did evoke the 
suggested feelings in greater extent then all other 
feelings, but these results were fairly weak (maximal 
m = 3.3). Variation of appraised behavioral responses 
typical for emotions was more pronounced (from 
2.0 to 9.0 on 10-point scale). But in all cases when 
the tasks provoked bodily expression, they did not 
lead to facilitating of the corresponding feeling. 
Results were not different for the people who have 
(10 Ss, 2 male, 8 female) or have not experienced 
a terrorist attack. These results mean that the mere 
change in the bodily expression is not enough for 
feeling emotional change.

In the second study we used the varied level of 
arousal in addition to the procedure used in the first 
study. While listening to the texts participants heard 
a loud sharp noise. The noise was either expected 
of unexpected. This method is taken from the study 
of Ross, Rodin & Zimbardo (1969). Prior results 
suggested that bodily expression together with high 
arousal level do not lead to facilitating of a target 
feeling.
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The paradoxical situation emerge, where 
emotional feeling doesn’t depend on the perception 
of the bodily expression relevant to typical emotional 
display. We can explain this contradiction with the 
effect of cognitive appraisal studied by Schachter’s 
at al. Integrate results and assumptions explaining 
this contradiction will be reported in presentation.
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The authors assert that the complete 
comprehension of various texts, both written and 
oral, presuppose the ability of humans to perform 
certain cognitive operations over the texts. These 
operations include semantic and pragmatic 
transformations of some fragments or utterances 
of the texts, generalization or specialization 
of different statements that may be present in 
the texts, clarification of different names and 
predicates, concretization of metaphoric and 
metonymic relations among the elements of the 
texts, etc.

Dealing mainly with mathematical texts and 
discourses, in particular with the formulations 
of the theorems, we aim at showing that the 
knowledge of diverse types that one can extract 
from them, is often transformed in some special 
way. The four cognitive operations over the 
mathematical texts are considered in detail; 
they are called the specialization, designation, 
universalization and existentialization. Each 
of them is applicable not only to mathematical 
material but also to fables, proverbs, laws, as well 
as to some other fiction and non-fiction domains. 
All the aspects of cognition that are associated 
with the operations constitute the essence and the 
kernel of the text comprehension.

All the four operations enjoy the common 
property: they are related either to the 
generalization of the particular statements or 
to the concretization of the general ones. The 
definitions are as follows:

• specialization – dropping the generality 
quantifier ∀ or the corresponding quantifier words;

• designation – dropping the existential 
quantifier ∃ or the corresponding quantifier words;

• universalization, or existential 
generalization – adding the generality quantifier ∀;

• existentialization, or existential 
generalization – (adding the existential 
quantifier ∃).

Considering each of these cognitive operations 
we pay a special attention to the cases that are 
interesting from the mathematical, linguistic and 
cognitive points of view. All of them are especially 
important in the teaching and learning activities.

Specialization is a formal analog of the concept 
“particular case”. Among the various particular 
cases of a certain statement we pay special attention 
to the so called “degenerate cases”; this concept 
can be defined in terms of the specialization as 
well. There exists a series of examples in various 
domains that show that the conditions of its 
applicability are sometimes intricate.

Designation is performed on various stages of 
processing the expressions of the form ∃xP (x) and 
their linguistic analogs. The two main types of the 
designation are distinguished – the direct and the 
indirect one. Their content and their application 
play an important role in the processing of the 
mathematical and other texts.

The two remaining operations – the 
universalization and the existentialization – are 
related to the generalizations of the particular 
statements. The input to each of these operations 
in most cases defines the result completely. The 
universalization and the existentialization are 
interrelated in various ways with the kinds of 
knowledge to which they are applied. The role 
of the communicative factor in the cognitive 
operations themselves and in their interpretation is 
sometimes quite important.
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There exist certain text features that help to 
feel the close connection between the formal 
mathematical nature of the cognitive operations 
and their quasi-formal application to everyday oral 
conversations.
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ХОДОВ ПРИ РАЗЛИЧНЫХ СПОСОБАХ ИХ ЗАПОМИНАНИЯ 
У ШАХМАТИСТОВ РАЗНОЙ КВАЛИФИКАЦИИ И ВОЗРАСТА

Е. Е. Васюкова
katevass@yandex.ru
МГУ им. М. В. Ломоносова (Москва)

Существует многообразие видов памяти. 
Э. Тульвингом описана эпизодическая 
память в качестве отдельной подструктуры 
долговременной памяти (Нуркова 2008: 205–
211). Именно эпизодическая память служила 
объектом психологических исследований от 
Г. Эббингауза до современных когнитивных 
психологов. Эпизодической памяти 
соответствует автоноэтическое сознание («я 
помню»). Ее функционирование тесно связано с 
процедурной и семантической памятью.

В эпизодической памяти действует принцип 
«специфичности кодирования»: доступность 
информации из прошлого определяется 
совпадением «ключевых» элементов ситуации 
кодирования и извлечения. Возникает вопрос о 
том, вмешиваются ли другие факторы в действие 
принципа специфичности кодирования? 
Особенно в деятельностях, предъявляющих 
высокие требования к памяти человека, как, 
например, шахматная игра.

Цель работы – определить эффективность 
воспроизведения последовательностей 
дебютных ходов при различных способах 
их запоминания у шахматистов разной 
квалификации и возраста.

Задача работы – исследовать соотношение 
способа запечатления последовательностей 
дебютных ходов, возраста и шахматного 
мастерства с эффективностью доступа к 
данной информации в наиболее типичной для 
шахматистов ситуации воспроизведения – 
совершения шахматистами ходов на доске.

Испытуемые: 39 шахматистов разной 
квалификации (от 3 разряда до гроссмейстера) и 
возраста (от 15,5 до 81 года), которые образовали 
четыре группы (10 чел. с ЭЛО < 2000, возраст < 
40; 10 чел. с ЭЛО < 2000, возраст > 40; 9 чел. с 
ЭЛО > 2000, возраст < 40 и 10 человек с ЭЛО 

>2000, возраст > 40). ЭЛО отражает успешность 
выступлений шахматистов в соревнованиях 
и является золотым стандартом измерения их 
мастерства.

Метод исследования – воспроизведение 
последовательностей шахматных дебютных 
ходов, запечатленных в трех условиях (пассивное 
восприятие ходов на экране компьютера – 1 
серия, физическое проигрывание ходов, 
зрительно представленных в нотации, самим 
испытуемым с помощью светового пера – 2 
серия, последовательное воображение ходов, 
зрительно представленных в нотации, перед их 
совершением компьютером – 3 серия); анализ 
субъективных отчетов.

Экспериментальный материал – 6 длинных 
(по 20 полуходов) последовательностей в 
каждой серии.

Использовался статистический метод 
обработки данных RM – ANOVA.

Результаты. Наблюдались статистически 
значимые многомерные главные эффекты 
квалификации (F=26,637; p=,000), возраста 
(F=22,313; p=,000), и условий запоминания 
(серии) (F=3,305; p=,041), на продуктивность 
воспроизведения (количество воспроизведенных 
полуходов). Их сила была, соответственно, 20,2; 
17,5 и 5,9%.

В первой серии были независимые эффекты 
возраста (F=12,496; p=,001) и мастерства 
(F=7,754; p=,009) на продуктивность 
воспроизведения. Оба эффекта были 
статистически значимыми, но влияние возраста 
было более сильным (26,3%), чем влияние 
мастерства (18,1%).

Во второй серии наблюдался многомерный 
главный эффект мастерства (F = 8,375; p=,007), 
сила которого была 19,3%.

В третьей серии были независимые 
статистически значимые эффекты мастерства 
(F=10,969; p=,002) и возраста (F=5,407; p=,026). 
Их сила была, соответственно, 23,9 и 13,4%.



103

Для выборки в целом продуктивность 
воспроизведения была наилучшей во второй 
серии (условие физического совершения ходов) 
(Mean =14,78; SE=,92; sd=5,75); продуктивность 
воспроизведения была хуже в серии 3 
(условие умственного совершения ходов при 
запоминании) (Mean =13,24; SE=,80; sd=5,02); 
самой плохой она была в серии 1 (Mean =12,19; 
SE=,79; sd=4,92).

В серии 1 более молодые шахматисты 
показали лучшую продуктивность, чем более 
старые. В серии 2 шахматисты-эксперты (ЭЛО 
> 2000), включая и более старых шахматистов-
экспертов, показали высокую продуктивность 
воспроизведения.

В серии 3 эксперты были лучше, чем 
шахматисты более низкого уровня, а более 
молодые были лучше, чем более старые.

Хотя взаимодействие возраста и мастерства 
было незначимым, мы наблюдали в этом 
условии, что продуктивность воспроизведения 
более старых экспертов по сравнению с более 
молодыми экспертами, снизилась незначительно, 
а продуктивность воспроизведения более 
старых шахматистов более низкого уровня, 
сравнительно с более молодыми шахматистами 
данного уровня, снизилась сильно.

Обсуждение результатов. Лучшее 
запоминание последовательностей дебютных 
ходов квалифицированными шахматистами (2 и 
3 серии) объясняется большим запасом и лучшей 
организацией знаний у шахматистов-экспертов, 
с опорой на которые осуществляется текущее 
запоминание. Действительно, обширные знания 
субъекта рассматривались как общий механизм, 
лежащий в основе мастерства в разных областях 
(de Groot 1946; Chase & Simon 1973), либо как 
один из факторов мастерского исполнения 
(Charness 1996). В самоотчетах эксперты 
также подчеркивали положительную роль 
общих дебютных схем и знаний в запоминании 
последовательностей ходов, многие отмечали, 
что знакомы с большинством вариантов.

Наилучшая продуктивность воспроизведения 
последовательностей дебютных ходов в 
условиях физического совершения ходов самими 
шахматистами при их запечатлении можно 
объяснить соответствием условий запечатления 
и воспроизведения. Высокая продуктивность 
воспроизведения ходов шахматистами-
экспертами после 40 лет в данных условиях 
может быть связана с вовлечением моторной 
памяти, которая появляется первой в фило- и 
онтогенезе и дольше сохраняется (Блонский 
1998, Рибо 1998).

Лучшее запоминание ходов шахматистами 
до 40 лет, по сравнению с шахматистами после 
40, в условиях их просмотра и снижение с 
возрастом продуктивности воспроизведения 
ходов, запечатленных в условиях участия 
воображения, могут быть связаны с динамикой 
внимания и рабочей памяти в онтогенезе, 
соответственно.

Итак, соответствие условий запечатления 
и воспроизведения информации облегчает 
доступ к ней, однако в деятельностях, 
предъявляющих высокие требования к памяти, 
факторы квалификации и возраста играют еще 
большую роль в обеспечении эффективности 
воспроизведения.
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In most cases, we perceive numerous faces that 
surround us every day, as being oriented upright – 
that is, in their normal orientation with eyes in the 
upper half and mouth in the lower. Face inversion 
seems to disrupt the perceived holistic configuration 
of a face (Rossion 2009) and therefore declines our 
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ability to recognize both well-known and novel 
faces (Levin and Beale 2000). Moreover, upside 
down emotional faces, unlike upright ones, show no 
categorical perception (CP), at least for happy–sad 
and angry–afraid emotional continua (de Gelder et 
al. 1997). The CP phenomenon refers to enhanced 
ability to perceive dissimilarities in objects from 
different categories in comparison to objects 
belonging to same category, physical differences in 
both cases being equal. Studies of facial expression 
(FE) recognition under conditions of different 
orientation showed that along with FE recognized 
significantly worse while presented rotated, some 
FE can be recognized as well as when they are 
oriented upright (Barabanschikov and Zhegallo 
2011). We tested discrimination ability on several 
upright and inverted emotional continua and the role 
of emotional labeling in their categorization. We 
hypothesized that impaired recognition (labeling) 

of inverted FEs would significantly change the 
discrimination function.

Method. Stimuli. Four images of JJ from POFA 
database (Ekman 1993), depicting happiness, 
surprise, sadness and neutral FEs, were blended 
using linear computer morphing to obtain three 
continua of equidistant transitional images (happy–
surprised, surprised–sad and sad–neutral, with 2 
prototypes and 4 morphed images each). They were 
presented in between-group design in both upright 
and inverted orientation. Procedure. Discrimination 
task (ABX) included central fixation (600 ms), 
pair of 1-step test images (1500 ms), noise pattern 
(400 ms) and target image equal to one of the pair 
(1500 ms). The task was to decide which of the test 
images was presented as target one. Pairs from the 
three continua in four transpositions of A, B and X 
images were randomly presented five times each. 
Identification task included one centrally presented 

Figure 1. Discrimination functions for upright (solid lines) and inverted (dashed lines) series

Figure 2. Identification functions for upright (upper panel) and inverted (lower panel) continua. The Xs 
show correctly identified basic FE (Barabanschikov and Zhegallo 2011)
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image per probe (3000 ms) followed by the list of 
6 basic emotions + neutral from which a participant 
should select one or several items describing the 
presented face. Each image was shown twice in 
random order. Participants. Moscow and Moscow 
Region students participated for credits in one of 
the four experimental series: DU – discrimination 
of upright (N=20, 3 m, age 18–42, median 25.5) and 
DI – of inverted (N=20, 7 m, age 17–40, median 25) 
faces, IU – identification of upright (N=23, 8 m, age 
19–51, median 21) and II – of inverted (N=25, 7 m, 
age 19–53, median 22) ones.

Results. Discrimination. Using Pearson’s χ2, 
we tested the non-uniformity of the discrimination 
functions for all FE continua in DU and DI series: 
all the differences were significant, but only on 
upright surprise–sadness the classical central peak 
was found. The comparison of the DU and DI 
performance showed significant differences only 
on sad–neutral continua (Fig. 1). Identification. 
For IU vs II series the differences for each 
emotion labeling function and each continua 
were tested independently, and the following 
showed significance: surprise, anger and disgust 
functions on happy–surprised; anger and sadness 
on surprised–sad; anger, sadness and neutral on 
sad–neutral continua (Fig. 2). Overall, in inverted 
continua, participants tended to identify more anger 
than in the upright ones (up to 20% answers on 
sad FE), and the correctly identified sad FE fell to 
about 40%; surprise was identified as fear in up to 
30% in both orientations. The results obtained are 
consistent with the Barabanschikov and Zhegallo 
(2011) data (see Fig. 2).

Discussion. The question is debated, to what 
extent the CP phenomenon depends on perceptual 

coding (Young et al. 1997) or verbal labeling 
(Roberson and Davidoff 2000) of the FE images. 
Also, there is data (Roberson et al. 2007) supporting 
the category adjustment model: that the CP for FE 
occurs through comparison of target and distractor 
images to the labeled and stored in memory FE 
prototypes. Though we did not observe strong CP 
(sharp central peak) on most tested continua, our data 
is in line with the labeling theory: on the continua 
that showed no inversion effect in discrimination, 
the identification functions maintained their 
S-shapes, whereas on the sad–neutral continuum 
with strong inversion effect, the proportion of 
correct identifications was half as much in inverted 
as in upright condition.
The study is supported by RFH grant № 10–06–00362а.
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Our study is dedicated to the investigation of 
the relationship between language and memory. 
In order to explore this connection and determine 
its specificity we compared cognitive processes in 
people with aphasia with healthy adults. We assume 
that an impairment of one element will impact the 
state of the other one if there is a connection between 
these processes. Thus, numerous investigations 
showed that linguistic deficits in aphasia co-occur 
with the following nonlinguistic deficits: short-
term memory (STM) and working memory (WM) 
deficits (Luria, 1947; Martin et al., 1996; Burgio, 
Basso, 1997).
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The aim of our research was to investigate 
the differential role of STM and WM in language 
processes in individuals with aphasia. Data about 
the role of memory in different types of aphasia 
(fluent and nonfluent) were obtained for the first 
time.

The participants with aphasia were divided 
into two groups: individuals with nonfluent 
(connected with lesions of the anterior regions of 
the dominant hemisphere) and fluent (associated 
with lesions of the posterior part of the dominant 
hemisphere) aphasia. In general, persons with 
fluent aphasia have fairly preserved expressive 
language abilities, but difficulties in using of 
codes of the hierarchically organized language 
systems (phonemic, lexical-semantic, logical, and 
grammatical). Their speech may have many errors 
of word choice and articulation. Persons with 
nonfluent aphasia have severe difficulties with the 
production of speech: their speech rate is slow; 
it could be interrupted with meaningless phrases 
and words. Investigation of STM and WM in these 
two groups was an aim for exploratory analyses. A 
total of 33 participants (15 without aphasia; 9 with 
fluent aphasia; 9 with nonfluent aphasia), all native 
speakers of Russian were recruited.

All participants in the three groups completed 
STM and WM tasks. The following three tasks 
measured STM: Forward digit span task, Word 
span task, Nonsense syllables. WM was measured 
by Modified listening span task (MLS), Backward 
digit span task. MLS is the modified version of 
the Complex span task of Daneman and Carpenter 
(Ivanova, Hallowell, 2011). In this task participants 
have to listen to sentences and memorize words. 
All sentences are semantically reversible (i. e., the 
roles of the agent and the patient may be reversed 
and the sentence still remains meaningful). 
Together with each sentence multiple-choice 
arrays are presented. Each array consists of four 
pictures. Only one picture depicts the presented 
sentence. Other pictures differ from the target one 
by an agent, patient, or action. Participants have to 
find the target picture. Words are presented after 
each sentence. Participants have to remember 
these words and at the end of the set they have to 
recall these words by choosing pictures depicting 
the presented words. The number of such pairs 
“sentence-word” increases from two to six items 
in a set. There are three trials for each set length 
(Ivanova, Hallowell, 2011). General language 
abilities are measured by the Quantitative 
Assessment of Speech in Aphasia (Tsvetkova et 
al., 1981).

Our results showed that performance on STM 
and WM tasks were significantly lower in persons 

with aphasia compared to healthy controls (WST: t 
(26) = 3.018, p =.006; NS: t (30) = 5.846, p <.001; 
FDST: t (26) = 4.197, p <.001; BDST: t (26) = 
4.664, p <.001; MLS: t (31) = 4.259, p <.001, for 
descriptive statistics see Table 1).

Tasks Individuals with 
aphasia (n=18), M

Healthy controls 
(n=15), M

Word span task 8,15 9,27
Nonsense syllables 0,31 0,55
Forward digit span 
task

4,54 6,67

Backward digit 
span task

2,92 4,80

Modified listening 
span task

0,84 0,94

Table 1. Means for STM and WM scores on all 
STM and WM tasks

The next experimental result is that more 
significant correlations were revealed between 
WM and language comprehension (7 significant 
correlations), than between STM and language 
comprehension (only 3 correlations). Thus, this 
result indicates the important role of WM in 
language processes in individuals with aphasia 
(Wright & Shisler, 2005)

An exploratory correlational analyses showed 
that the relationship between STM and language 
comprehension was not significant in both clinical 
groups; meanwhile the relation between WM and 
language abilities was different in these groups. 
Both clinical groups had similarly low scores 
on WM tasks, however the correlation between 
WM and language comprehension was significant 
only in persons with nonfluent aphasia. This data 
is comparable with an approach where WM is 
primarily associated with the executive control 
and attention processes, that are connected with 
lesions of the anterior regions of the brain (Cowan, 
1999; Kane et al., 2008). Thus, WM may play 
the executive role in the processes of language 
comprehension for individuals with nonfluent 
aphasia.

Our study demonstrated that aphasia includes 
various nonlinguistic cognitive deficits and 
that there are specific connections between 
WM and language. This issue is very important 
for cognitive neuropsychology as well as for 
psycholinguistics, because of, on the one hand, 
it reflects specificity and relationships between 
different cognitive processes (language, memory, 
attention) and, on the other hand, demonstrates 
an internal organization of the language system, 
for example, differences between structures of 
paradigmatic and sintagmatic sides of language. In 
the future we plan to investigate spatial and verbal 
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WM in individuals with different types of aphasia 
in order to determine what aspects (storage vs. 
processing) of WM tasks and what modality 
(verbal vs. nonverbal) are impaired in fluent and 
nonfluent aphasia.
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1. Introduction
The number of users search tools multilingual 

information has increased dramatically, so it is 
necessary to test the new Web tools and their 
relevance to the linguistic level to help the user find 
the required information in the desired language. 
This research represents a vision for web users, in 
terms of operational difficulties of the multilingual 
search tools. The work presented here is in the 
context of language (documentary linguistic and 
information retrieval). The study of the linguistic 
aspect allows to study the mechanisms of research 
tools in different languages. An analysis of texts 
(French, English and Russian, etc.) is a part of the 
language and systems of information processing. 
Access to digital data through web servers and 
databases is facilitated by search tools. Typically, 
the user visits the first page referenced in the list, 
but it does not consult the fiftieth. As it is difficult to 
assess to the document with the linguistic relevance 
of all references obtained, the researcher needs 
tools to filter the list of responses. The problem of 
information searching in texts is mainly a linguistic 
problem. The objective is to construct a system 
of automatic indexing that uses the model of 
intensional prédicate/NP. Now we asked: How to 
organize them in Documentary Indexing System for 
the future research of information?

2. How to represent the linguistical data in 
information retrieval?

The problem with the search engines and the 
databases are generated the noise and the silence. 
A algorithm search is used to retrieve electronic 
documents on the Web. This technique leads to 
solutions noisy due to generic descriptors that reduce 
the relevance of documents. The interrogation of 
some bases using inverse files may give different 
results. In information science and libraries, the 
concepts of noise and silence are interspersed with 
relevant answers or non-relevant by a system for 
querying a database or library catalogs. One speaks 
of silence, when the answers are not relevant by the 
system of interrogation, but exist in the database. 
Noise is the set of the documents on a subject, 
returned by the database that are not relevant.

3. Linguistic representation: intensional 
predicate or noun phrase (np)?

The suggested interrogation schema are based 
intensional properties without reference to a fixed 
universe (intensional logic) or are referential 
functions linked well linked to well defined with 
the true value (classic logic)? This representation 
has to have the semantic characteristics of this 
document. It has been shown that the NP can 
be defined as a continuation of free predicates 
(Larouk, 1993) that is constructed around a 
name. The NP makes a direct reference to an 
extralinguistic element in a fixed universe as like 
in the following example. The extraction of NP 
is therefore determinate to be able to optimize an 
automatic indexing.
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<1>  / policy/; /economic/; /information/; /search/; etc../ are [intensional predicates] /

 The quantifier and the central predicate 
are vital for obtaining the NP. It is around a central 

predicate the other neighborhood elements organize. 
It is represents by a name as in next examples:

<2>  <NP>=< / The policy economic /> = / The (policy*economic) /
  / The [quantifier] + policy [intensional predicate] economic [intensional predicate] /

The referential function is oriented towards 
the context or information statements (text data) 
are carriers of descriptions of objects (referents) 
to attract the attention of the recipient or applicant 
information. In the scientific literature, the 
descriptions are geared towards the objective reality 
in a world repository. In this context, the description 
language is used to support the idea, through its 
cognitive function. It is a tool to name the things 
and events but also to update them. These functions 
relate to the words simple and complex predicates 
inside of the sentence being updated referential.

4. Different schema of interrogation in space 
referential

This question has led to the following issues: – 
What are the linguistic units that contribute most 
to the theme of the document and can be used to 
describe the contents of the document and to 
precise the question? For Jakobson (1973, 1990), 
the context must be “likely to be verbalized or 
verbalized.” It has to be asked ie of well described 
and detailed views via the personal ideas, lexical 
clues, conditions influence the receiver, etc. The 
notion of mental space proposed by G. Falconnier 
is determined by the expression language (textual). 
The terms set a new space with the elements within 
them and the relationships between these elements 
(G. Fauconnier, 1994).

In cognitive linguistics, where language is 
seen as part of carrying extra-linguistic reference, 
modeling is used to reconstruct the mental space of 
a producer of information (individual) or a group 
of indexers (intermediates) to communicate with 
an external user. As a cognitive model is always 
built, it can not be identical to the current range 
of phenomena that constitute the content of our 
mentality, where problems of text indexing and 
failure of information retrieval.

The next approach gives the choice between many 
research strategies to built the context of indexing of 

the producer. The notions for intensional_predicate, 
micro_NP, complex predicate, macro_NP are used to 
introduce the different navigation paths in different 
spaces. The schema illustrated a set of solution of 
the indexer (space cognitif) even of the most noisy 
(documentary system) and gives the choice to the 
user to satisfy his demand (request).

6. Conclusion
Information Retrieval which is known as 

documents is the process of locating and retrieving 
documents that are relevant to the user queries. In 
the case of an Information Retrieval, there is no 
correspondence between the set of reference (NP) 
that the user wants and the set of reference that the 
system is going to suggest to him. To limit the noisy/
silence problem, we have to call the linguistic tools 
because, in the mid-ninety, a figure widely quoted 
set at just over 90% in the presence of English on 
the internet, so an index almost unilingual. Since 
the estimates for languages other than English have 
been increasing, and some analysts predict that the 
web will be largely non-English speakers with the 
rise of Chinese, Spanish, Russian, etc
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Previous work has demonstrated that overt 
head movements can influence certain cognitive 
processes. For example, vertical head movements, 
associated with nodding, have been shown to 
lead to higher agreement when listening to both 
pro- and counter-attitudinal messages, in contrast 
with horizontal head movements, associated with 
shaking, which lead to lower agreement (Wells 
& Petty, 1980). This manipulation has produced 
similar effects in domains like anchoring & 
adjustment (Eppley and Gilovich, 2002) and 
product evaluation (Tom, et. al., 2006).

Apart from attitudinal effects, overt head 
movements have also been demonstrated to 
influence memory. Förster and Strack (1996) found 
that performing head movements while listening 
to valenced adjectives led to better recognition of 
positive adjectives for vertical head movements and 
better recognition of negative ones for horizontal 
head movements. Following their methodology, 
in this study we explore the influence of overt 
head movements on the free recall (rather than 
recognition) of valenced images. There were two 
main motivations behind this study. First, we wanted 
to see if this manipulation extends to memory for 
images. It is well known that people’s memory 
capacity for images is much better than that for words 
(Shepard, 1967; for an old but good review of the 
literature, see Landauer, 1986). Hence, observing 
the same effect would be an interesting and non-
trivial finding, further confirming the validity of the 
effect. Second, Bulgaria is a unique place to test this 
manipulation, given that nodding and shaking mean 
the exact opposite to what they mean in the rest of 
the world (shaking denotes agreement, whereas 
nodding indicates disagreement). Thus, the results 
would give insight into the extent to which culture 
mediates this effect.

Twenty-six participants were recruited to 
participate in what they were told was a marketing 
study to test the comfort and quality of a headphone 
set. Thirty positive and 30 negative images were 
selected from IAPS (Lang, et. al., 2008). They were 
selected for similar levels of arousal (approx. 5 on 
a 1–9 scale). The average valence of the negative 
and positive stimuli was approximately 3 and 7, 
respectively, again on a 1–9 scale.

The experimental design was a 2×2 mixed-model 
factorial comparing head movement (horizontal 
vs. vertical) between subjects and image valence 
(positive vs. negative) within subjects. Stimulus 
order was pseudo-randomized (same order for each 
participant) and each image appeared on a computer 
screen for 3 seconds. With music in the background, 
the set of 60 images was preceded and followed by 
a short blank slide. Half of the participants were 
instructed to perform vertical head movements 
while listening to the music and viewing the 
slideshow (presumably to test the sound quality of 
the headphones under more realistic conditions – 
during movement), while the other half performed 
horizontal head movements. They were instructed 
to maintain one head movement per second for the 
entire duration of the slideshow. Participants were 
also told to try to remember as many of the images 
as possible, as they would be asked to recall them 
later, after filling out a feedback form regarding the 
headphones (as part of the cover story). Following 
the learning phase, they were asked to write down 
all the images they could remember, listing each one 
on paper (test phase). They were given 15 minutes 
to complete this task, thanked for participating, and 
dismissed.

The average number of correctly recalled images 
was 20.04. On average, more negative (10.73) than 
positive (9.31) images were recalled for a main 
effect of valence, F (1, 24) = 5.03, p < 0.05. There 
was no significant main effect of type of head 
movements performed. Crucially, the interaction 
between head movement type and valence was 
significant, F (1, 24) = 4.5, p < 0.05. That is, more 
positive images were recalled by participants 
who performed vertical head movements (9.69), 
compared to participants who performed horizontal 
head movements (8.92). In contrast, more negative 
images were recalled by participants who performed 

Figure 1. The average number of recalled images 
as a function of head movement type and image 
valence.
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horizontal head movements (11.7), compared to 
those performing vertical ones (9.77; see Fig. 1). It 
is evident that the difference between vertical and 
horizontal head movements is greater for negative 
(d = 1.14) than for positive (d = 0.4) images. It is 
curious to note that this is the opposite of what 
Förster & Strack (1996) observed and leaves it up 
to further investigation to explore the underlying 
causes for this difference.

In summary, the results are intriguing and 
raise interesting questions for future research. 
Interestingly, the reversed meaning of head 
movements in Bulgarian culture seems to have no 
influence on the effect observed in previous studies. 
This may suggest that the effect is independent of 
culture, but it may also be due to the strong influence 
of Western culture (e. g., through media). This issue 
remains to be looked into in more depth.
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Our research addresses the crucial and 
current issue of expert knowledge capture in the 
professional world. Because of its largely tacit 
nature (Nonaka & Takeuchi, 1995; Polanyi, 1958), 
hard to verbalize, knowledge is particularly difficult 
to access, capture, and share. Moreover, knowledge 
is situated and context-dependant (Lave & Wenger, 
1993; Suchman, 1987), socially constructed 
within communities of practices (Wenger, 1998), 
and distributed between individuals, artefacts 
and world (Hutchins, 1991). We tried to take into 
account and overcome this multi-dimensional 
feature of knowledge. Thus, the present work 
takes place in a knowledge transfer problematic, 
involving particularities of tacit knowledge applied 
to industrial context. French industries, as many 
others countries are now confronted to a massive 
retirement of papy-boomer generation. By the way, 
this demographic transition is creating a sudden 
and urgent need for the transmission of tacit know-
how. As made since decades, usual knowledge 
transfer is based on journeyman. This implicit 
intergenerational transfer needs one to one workers 
contacts and time to be achieved. However, both 

conditions are now impossible to be satisfied, and 
this problem leads industries to solve differently the 
issue. This paper communication presents the results 
of a Research-Action (Lewin, 1951) work focused 
on the design of a methodology and an educational 
multimedia platform for the capture and transfer of 
professional explicit and tacit know-how embodied 
in professional gestures. This research-action was 
conducted in the main French company of energy 
sector.

On the theoretical level, we sought to 
understand, based on field data, the nature of the 
explicit and implicit transmission and formalisation 
of knowledge underlying the performance of 
professional gestures. For that, several categories 
of professional gestures were studied, and ten of 
them were investigated (Le Bellu & Le Blanc, 
2011). This transdisciplinary approach takes the 
perspective of knowledge management, adopts an 
ergonomic posture and uses theories and methods 
coming from cognitive psychology and digital 
ethnography. The major theoretical frameworks 
mobilized are psychological Russian Activity 
Theory (Barabanschikov, 2007; Leontiev, 1978; 
Rubinstein, 1940) and Perceived Quality theory 
(Nosulenko, 1988; Nosulenko & Samoylenko, 
2009).

On the practical level, we sought to develop 
an approach to situational learning of embodied 
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know-how by exploring the recourse to digital 
ethnography tools (Hollan & Hutchins, 2009). This 
aimed on the one hand, to perpetuate the knowledge 
linked to the gestures; and, on the other hand, to 
devise a method for the creation of structured, 
video-based educational supports. This practical 
phase has afforded the opportunity to test our models 
on real life cases, following the Experimental 
Reality paradigm (Lahlou, 2009). The triangulation 
(Campbell & Fiske, 1959) of technical, theoretical 
and methodological tools we applied has led to the 
design of several products.

We designed and combined a set of methods 
and techniques (Le Bellu, Lahlou, & Nosulenko, 
2010): dual digital video capture with subjective 
first-person (Lahlou, 2011) and external 
perspective; situated goal-oriented verbalization 
protocol; self-confrontation and reconstruction 
interviews. They help recover the know-how 
in cooperation between analyst and expert. The 
method (1) aims at reconstructing the intentions 
of the experts; their mental models, and (2) to 
produce training video material for novices to 
learn and internalize the practice. Based on this 
method we realized a multimedia platform for the 
representation and transmission of professional 
know-how. This platform, called Multimedia 
platform for APprenticeship (MAP), was tested in 
an educational setting. It is based on decomposition 
and structuring of the gesture illustrated primarily 
by annotated video but also by means of functional 
schematics images, photos, etc. This decomposition 
results from the analysis of the gesture carried out 
upstream and based on Russian Activity Theory and 
Perceived Quality.

These two products, the capture method and 
the MAP, provide an operational chain intended 
for the trainers of the company’s Training Division, 
for the capture and transmission of the tacit and 
explicit knowledge professional know-how. The 
incorporation of the MAP into the company’s 
educational system, in real life training sessions, 
has been very positively evaluated and received by 
both trainers and trainees. The method is currently 
being industrialized throughout the company.
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Introduction The relationship between 
brain structure and cognition is a key element 
in the mechanisms of mental processes in man. 
Also, it is of particular interest in the research of 
schizophrenia, a severe mental disorder with a core 
feature of neurocognitive anomalies.

The present study was aimed to the analysis 
of relationships between auditory information 
processing in a selective attention paradigm and 
some structural and functional characteristics of 
prefrontal cortex (PC), particularly its dorsolateral 
area (DLPC), and corpus callosum genu (CCG). 
The former brain area has been chosen due to its 
known role in the supporting of executive functions 

whereas the latter comprises the axonal fibers 
connecting PC of the left and right hemispheres.

Methods 22 right-handed male patients 
(21.6±2.9 years) with schizophrenia or 
schizoaffective disorder (F20, F25, ICD-10) were 
examined. The patients were in the clinically stable 
state, PANSS positive scores were10.9±2.3; global 
scores –59.5±8.3. The control group comprised 20 
age-matched mentally healthy right-handed males. 
All subjects underwent psyhophysiolgoical and 
clinical analysis, and 1H-MR spectroscopy. Eight 
subjects of each group also underwent diffusion-
tensor imaging (DTI) analysis.

Stimuli presentation in the standard oddball 
paradigm and ERP recording were done with 
NeuroKM mapping system (Statokin, Russia) 
coupled with the audio generator (MBN, Russia). 
ERPs were sampled for 30 targets, P300 peak 
amplitudes and latencies were analyzed (Fig.1).

1H-MR spectra were acquired on a 3T Phillips 
Achieva (Holland) scanner using presaturation

pulse and PRESS with TE = 35 ms, TR = 2000 
ms. The voxel (20×15×10 mm3) was placed in the 
DLPC (gray matter of the middle part of the middle 
frontal gyrus) of the left and right hemisphere and 
in CCG (Fig.2). The ratio of N-acetylaspartate /Н2О 
(NAA) was analyzed.

The DTI images were obtained during the same 
session at the same scanner (DTI high iso, TE=60 
ms, TR= 6589 ms, 0 mm gap, FOV 240 mm). 
Fractional anisotropy (FA) was calculated for CCG 
area (manual outlining) (Fig.3)

Results As compared to norm, the patients with 
schizophrenia had more prolonged P300 latencies 
in F3, F4 (t=2.4, t=2.8, p<0.05) and lower FA 
(F=8.05, p=0.014). NAAs in DLPC and CCG did 
not differ between groups and did not correlate 
with each other. In norm, NAA in the left DLPC 
correlated with P300 latency in T3 (r (Sp) = –0.61), 

Fig.1 Auditory oddball paradigm (left), ERP to 
target stimuli averaged in the group of control 
subjects (right)

Fig.2. Voxel localization in DLPC (left), CCG (center) and obtained spectrum in CCG in one of the 
control subjects (right)
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Pz (–0.55), NAA in the right DLPC correlated with 
P300 latency in F7 (–0.56) and P300 amplitude 
in F7 (0.58), T3 (0.69). In patients, there were no 
statistically significant correlations between NAA 
in DLPC and P300. There were no significant 
correlations between FA and P300 in norm, whereas 
in patients FA correlated with P300 latency in Pz (r 
(Sp) = –0.77, p=0.025). There were no significant 
correlations between NAA in CCG and FA and 
between FA or NAA in CCG or DLPC, and PANSS 
scores.

Discussion In norm, the DLPC gray matter 
functionality as assessed by NAA was correlated 
with shortened temporal properties and increased 
synchronization and\or magnitude of the processes 
in P300 domain (working memory support among 
others). However, an impact of CCG white 
matter integrity on the tested markers of auditory 
information processing was seemingly negligible. 
In patients, there were no metabolic abnormalities 
in DLPC and CCG; white matter integrity in the 
genu of corpus callosum was impaired which 
was correlated with prolongation of information 
processing.

The findings emphasize the relative non-
involvement of DLPC gray matter in the brain 

circuits underlying schizophrenia psychopathology 
in the relatively young clinically stable male 
patients. The impairment of white matter bundles 
associated with prefrontal cortex merits attention 
and refers to dysconnectivity model of the disease.
Supported in part by the Russian Foundation for 
Humanities grant 10–06–00714a.
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When it comes to the relation of language and 
thought, we are prone to be led to dichotomous 
thinking: linguistic relativity and linguistic 
determinism. Both hypotheses have been proven 
not to be persuasive; however, the influence of 
these perspectives is so cogent that our linguistic 
behaviors are restricted to those hypothetical ideas, 
showing either a mechanistic and passive attitude or 
a manipulative attitude towards language.

One of psychologists who proposed a hypothesis 
from a different perspective was a Russian 
psychologist L. S. Vygotsky. In his book, Thinking 
and Speech, Vygotsky took a semiotic stance in that 
language and thought are separate from their origin; 
however, they are mediated by the act of speaking, 
as conflating each other. Thus, while speaking, the 
speaker is mediated to thinking; while writing, the 

writer is also mediated to thinking. Clearly, this 
view is related to a semiotic approach to language, 
as implied by Vygotsky’s metaphoric expression: 
“consciousness is reflected in the word like the 
sun is reflected in a droplet of water.” (1987:285) 
Therefore, the word is a sign; the sign is in man; 
thus the man is a sign according to C. S. Peirce 
(1960).

 In this paper I will go further, observing 
how the linguistic structure can function, reflecting 
consciousness within a Peircean semiotic approach. 
Except for verbal thoughts, Jerome Bruner (1986) 
posited narrative as a mode of cognition. While 
arguing the narrative creation of the self, he stated 
that construction of the self was not only by language 
but also “narrative that shapes its use – particularly 
its use in self-making.” (Bruner 2002:73) This view 
allows us to see microanalysis of language which 
is incorporated with a different semiotic system 
which comprises nonverbal dimensions, focusing 
on collateral experience and leading to narrational 
interpreting activity for communication.

Fig.3.The region of FA analysis (white area) in one 
of the patients
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Normally, language as symbolic sign is 
characterized by an arbitrary and relational, 
decontextual system; however, it is corporative 
with other types of signs, that is, the iconic and the 
indexical which are contextual and thus experiential 
in the action of sign by nature. From this aspect, the 
narrational activity in which two different thoughts 
are to be connected will be able to demonstrate 
how sign relation is operative in speech as for 
consciousness activity in the nonverbal and 
contextual dimension, in other words, how linguistic 
elements such as a word, a sentence, and discourse 
are cognitively constructed by narrational activity 
by means of looking at the Peircean symbolic signs: 
term, proposition, and argument, respectively.

In particular, the virtue of this semiotic-
narrational approach to consciousness activity 
enables one to observe the process of how two 
modes of thinking, verbal and nonverbal, are 
integrated for generating and discovering meaning.

The feature of narrative has analogical structure 
in the system of language and semiotics in terms 
of the syntagmatic or syntactic aspect of structural 
elements. Specifically, the notion of ‘transitivity’ 
in both language and semiotic logic involves a 
cognitive process. However, my intention for the 
narrative mode of thinking covers emotion and 
cognition based on the Peircean semiotic, which 
will be iconic-indexical cooperative dialogic 
sign-action, which provides a semiotic agent with 
collateral observation and experience.

For the study on the communicative act, 
two specific topics will be investigated: One is 
a comparative study of sign and symbol and the 
other is symbolic inference by virtue of narrative 
dialectics. Having examined these two aspects, the 
communication model will be able to suggest an 
activity-based semiotic model, which I call ‘activity 
semiotics’, demonstrating the structural sign system 
with a non-semiotic aspect from agents’ context, 
contributing to habit change for development of 
individual and culture and thus leading to evolution 
as a whole.

The background to the research involves looking 
into the relation of objective semiotic system and 
subjective psychological agent. Especially the 

dialogic aspects between sign systems and the 
dialogical aspects between agents in the course of 
semiotic interpretative activity, that is semiosis, 
are the primary objects in examining the mental 
process in cultural community, which will extend to 
the realm of cultural psychology.

Eventually, narrational activity will be 
characterized by processual and pragmatic 
operation of cognitive activity, not for the language-
user in a static symbolic system but for the sign-
user as interpretant in an unlimited semiosis. This 
will be another way of looking at cognition, which 
is ‘narrative cognition’ as instrument for a more 
integrated method of discovering the meaningful 
life in a community.
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CATEGORIES AND CORPORA: A MULTIVARIATE 
CORPUS-BASED APPROACH TO SEMANTICS
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Introduction
Corpus-based models of natural language 

semantics are widely used to represent distributional 
memory (Baroni and Lenci 2010), organization 
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of mental lexicon (Divjak and Gries 2008), or 
to perform lexical human tasks (Landauer and 
Dumais 1997). Although their performance is 
often impressive, interpretation of their results in 
semantic terms is not an easy task (see Heylen et 
al. 2008). On the other hand, Cognitive Linguists 
still commonly use their own introspection as the 
gateway to meaning. However, the introspective 
method has been criticized as not (fully) reliable 
(e. g. Geeraerts 2010). This paper presents an 
innovative methodological approach to semantics, 
which is based on the representation of the 
exemplars of one or more linguistic categories, and 
which strikes the balance between the objectivity 
and interpretability. I show how the method works 
on a sample of Dutch causative constructions with 
doen ‘do’ and laten ‘let’. The quantitative analyses 
corroborate the previous studies, which suggest that 
the difference between the constructions is related 
to (in) directness of causation. Nevertheless, it 
is not the only distinctive conceptual dimension. 
In addition to abstract dimensions, the method 
also allows one to identify the exemplar effects 
associated with specific lexical patterns (cf. Bybee 
and Eddington 2006).

Dutch causative constructions
The object of the case study are two Dutch 

causative constructions with the causative 
auxiliaries doen and laten. The difference between 
the constructions is a matter of a force-dynamic 

construal (e. g. Verhagen and Kemmer 1997). The 
former verb is considered to be associated with 
direct causation, when there is no intervening force 
between the cause and the effect, as in (1):

(1)  De aardbeving  deed  de muren  trillen.
 the earthquake  did    the walls  shake
 “The earthquake made the walls shake.”
In contrast, laten involves another source of energy 
in bringing about the effected event, as the gravity 
in (2):
(2)  Ik  liet het water weglopen.
 I   let  the water  away-run
 “I let the water drain out.”

Data and method
The analysis is based on a sample from several 

geographically and stylistically diverse corpora 
of written and spoken Dutch. The instances of the 
constructions (exemplars) were manually coded 
for 35 semantic, formal and pragmatic categorical 
variables. The matrix with the exemplars (rows) 
and variables (columns) was then transformed 
into a matrix of distances between the exemplars 
with the help of Gower’s universal distance metric. 
The matrix of distances serves as the input for 
multidimensional scaling, which allows for the 
representation of the exemplar space as a low-
dimensional map. This map displays the relevant 
dimensions of semantic variation, ‘senses’ as 
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Figure 1. An exemplar space of the causatives with doen and laten.
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clusters of closely located exemplars, and other 
semantically relevant information.

Results
A two-dimensional exemplar space of the 

two constructions is shown in Figure 1. After 
a series of tests, I found that the horizontal 
dimension corresponds to the distinction 
between mental and non-mental caused events, 
whereas the vertical dimension is related to 
the indirect and direct causation construal. 
Confirmatory statistical methods (e. g. logistic 
regression with mixed effects) showed that there 
are significant differences between doen and 
laten with regard to both dimensions. Moreover, 
there are outspoken exemplar effects associated 
with specific idiomatic patterns, such as doen 
denken aan “remind of” (see the dense cluster 
of the doen-exemplars in the bottom left part). 
The study thus adds new details to the previous 
analyses and provides a convenient tool for 
empirical Cognitive Semantics.
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MUCH ADO ABOUT KNOTTING: CONCEPTUAL STRUCTURE 
AND THE EMERGENCE OF THE LANGUAGE FACULTY
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In a series of papers, Uriagereka and colleagues 
(Camps & Uriagereka 2006 (CU) and Balari 
et al. 2011 (BEA), both of which follow Ch.7 
of Uriagereka 2008) have advanced a novel 
way to locate the emergence of the language 
faculty in human evolution; one that is based 
on an analysis of the mathematical structure of 
objects found in the fossil record, including the 
corresponding computational machinery thereof 
needed to conceptualise/generate them. A knot 
is one such object, a type of artefact that is found 
in the binding of projectiles to their shafts. By 
connecting their discussion to Knot Theory (Knott), 
a subfield of mathematical topology that studies the 
mathematical characteristics of knots, CU claim 
that these objects can only be created/described by 
a context-sensitive system. In turn, BEA conclude 
that determining whether a string is knotted or not 
is of a computational complexity comparable to 
the processing of linguistic expressions. Given that 
evolution doesn’t, apparently, generate identical 
structures (C&U, p.45), the ability to create knots 
may be parasitic on the computational power of 
the language faculty. Furthermore, knots are not 

found in the artefacts of the Neanderthals (ibid.), 
only in modern humans, and this would be another 
reason to believe that the appearance of knots 
may corroborate the stage in evolution in which 
hominids evolved a language faculty.

The overall argument, then, is clear enough. It 
is, however, an entirely fallacious one, predicated 
on a fanciful reinterpretation of mathematical 
linguistics, a misappropriation of Knott and a 
mistaken view of mental architecture.

A standard description from mathematical 
linguistics would state that (formal) grammars 
generate (formal) languages, while automata are 
those abstract computing devices that can recognise 
the generated languages (Hopcroft et al. 2007). 
Two hierarchies can therefore be outlined, one that 
ranks grammars and the languages they generate 
(the Chomsky Hierarchy; CH) and one ordering 
the automata that recognise the corresponding 
languages. The former is about expressive power, 
while the latter focuses on machines and their 
properties (memory, space, etc.). The expressive 
power of natural language is well-established, a 
fact about weak generativity (string generation). 
The linguist is, however, interested in structure 
generation, but strong generativity awaits 
formalization. Uriagereka (2008) reformulates the 
CH in terms of the different memory capacities 
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of different automata, applying its consequences, 
piecemeal, to a study of competence, even though 
this level of explanation abstracts away, by 
definition, from considerations of memory load. 
More importantly, he characterises automata as 
structure-generating machines (p.490), but this is 
not correct; automata are recognising machines. 
A fortiori, such a reformulation doesn’t provide a 
formalization of strong generativity; not even a hint 
of it.

With this baggage, Uriagereka and colleagues 
confuse the computational complexity of a problem 
with the expressive power of a grammar; and 
hence, the misapplication of Knott. The latter is 
a rather narrow and technical discipline that has 
nothing to do with real knots; a mathematical knot 
is a closed structure, an embedding of a circle into 
Euclidean 3-space. Moreover, the main line of 
research focuses on working out which two knots 
are isotopic, where two knots are said to be isotopic 
if one of them can be transformed into the other by 
following step-by-step moves. This is called the 
knot recognition problem, and a special case of this 
problem concerns the so-called “unknot”, a closed 
loop without any knot in it, as shown on the left-
hand side of Figure 1. The “unknotting” problem, 
in turn, involves specifying an algorithm that can 
recognise the unknot in a figure like the one found 
on the right-hand side.

Figure 1. The unknot and a non-trivial knot

Naturally, none of this has anything to do 
with how you go about tying a knot, let alone 
the computational complexity required to do 
so. Nevertheless, BEA claim that ‘the task of 
determining whether any string is knotted is 
known to have a complexity comparable to the one 
needed to process linguistic expressions’ (p.11) and 
therefore ‘ (un) tying knots (or determining whether 
a tangled string is knotted) seems to require an 
underlying computational system of Type 1’ (ibid., 
context-sensitive). There are two things at fault here. 
First is the claim that Knott involves ‘determining 
whether a string is knotted’, something that is 
clearly not the case, as Knott takes tied knots as 
its starting assumptions –indeed, Knott narrowly 
focuses on the equivalence problem outlined above. 
The other problem is to treat (un) tying a knot and 

determining if a string is knotted as if they are 
equivalent, but there are no reasons whatsoever to 
believe so. Furthermore, the reference Balari et al. 
(2011) include in relation to all this (viz., Hass et 
al. 1999; cited therein) is clearly misrepresented. 
Rather, Hass et al. (1999) proved that an 
algorithmic solution for the unknotting problem is 
in the complexity class NP, which is to say that the 
algorithm will define multiple ways of processing 
the input without specifying which one it will take, 
in polynomial time. This has no relation to the 
context-sensitive expressive power of language; it 
also has no relation to the complexity of (un) tying 
a knot.

 Nevertheless, this is not to say that 
(un) tying a knot may well involve a non-trivial 
computational system, and its study may profit 
from a biolinguistic perspective. It is not clear, 
however, that knot-tying has anything to do with 
the language faculty. What makes language special, 
after all, is the assembly of a computational system 
(CS), a set of lexical items, and the C/I and SM 
interfaces, but no more than conceptual structure 
seems required for knot-tying. An account of how 
(un) tying a knot proceeds might be something like 
this: external information would be transduced by 
the visual system into the mind, the information 
so gathered would then have to be conceptualised 
into the right mental particulars (the string concept, 
the knot concept, etc.), and a CS would combine 
these concepts into whatever structures underlie 
knot-tying (including the “plans” that would then 
be transformed into motor responses). That is, a 
grouping involving a CS, a set of concepts, and two 
interfaces (perception and motor skills). A corollary 
of this is that we should never come to believe that 
if a different cognitive domain makes use of some 
of the systems involved in language, it is ipso facto 
making use of intrinsically linguistic properties.
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The nonapeptide oxytocin (OT) is synthesized in 
the paraventricular nucleus and supraoptic nucleus 
of the hypothalamus, and plays a critical role in 
regulating mating, pair bonding, maternal parenting 
behaviour, social recognition and other aspects of 
attachment in a wide range of mammalian species 
from rodents to humans. The transmembrane 
glycoprotein CD38 is required for regulation of 
social behaviour, particularly maternal behaviour, 
by stimulation of oxytocin secretion in mice through 
the activation of ADP-ribosyl cyclase, cyclic ADP-
ribose (cADPR) production and Ca2+ mobilization. 
In the brain, CD38 is found in both neurons and 
glial cells, shows intracellular or plasma membrane 
location and is enriched in neuronal perikarya and 
dendrites.

Social cognition is the encoding, storage, 
retrieval, and processing, in the brain, of information 
relating to conspecifics, or members of the same 
species. Human beings are social creatures and 
social interactions have influenced the evolution of 
the brain. Approaches from neuroscience can reveal 
the mechanisms that underlie human competence 
in social interaction and communication. This can 
assist both in the understanding of such conditions 
as autism and in the development of artificial 
cognitive systems. Mice have been a popular 
study topic ever since scientists began to try to 
comprehend the human brain. Cognitive processes 
are invisible. However, we can measure their effects 
in behavior. One important approach to clarifying 
the functional roles of genes such as CD38 is 
through the phenotype of mice with gene deletion 
[‘knockout’]. Thus, phenotypic characterization of 
mice containing deletion of the CD38 gene may 

inform on the involvement of this gene in OT 
secretion and in the expression of an autistic-like 
phenotype.

The role of CD38 in regulating OT secretion 
for social behavior has been demonstrated in 
adult mice and has been examined in pups during 
development. Separation from the dam induces 
stress in 7-day-old mouse pups. During such 
isolation, locomotor activity was higher in Cd38 
knockout (Cd38–/–) pups than in wild-type (Cd38+/+) 
control. The number of ultrasonic vocalizations 
was lower in Cd38–/– pups than in Cd38+/+ pups. 
However, the difference between the two genotypes 
was less severe than that in OT knockout (Oxt–/–) 
or OT receptor (Oxtr–/–) knockout mice. To explain 
this, we measured plasma OT levels. The level was 
not lower in Cd38–/– pups during the period 1–3 
weeks after birth, but was significantly reduced after 
weaning (>3 weeks). ADP-ribosyl cyclase activities 
in the hypothalamus and pituitary were markedly 
lower from 1 week after birth in Cd38–/– mice and 
were consistently lower thereafter to the adult 
stage (2 months old). These results showed that 
the reduced severity of behavioural abnormalities 
in Cd38–/– pups was due to partial compensation 
by the high level of plasma OT. The dissimilarity 
between Cd38–/– infant behaviour and those of 
Oxt–/– or Oxtr–/– mice can be explained partly by this 
exogenous source of oxytocin.

Our results suggest that secretion of oxytocin 
into the brain in a CD38-dependent manner 
may play an important role in the development 
of social behaviour. We used mice with CD38 
gene disruption and show that CD38-dependent 
cADPR- and NAADP-sensitive intracellular Ca2+ 
mobilization has a key role in OT release from 
soma and axon terminals of hypothalamic neurons, 
with profound consequential changes in social 
behaviours. Alteration of CD38 function and the 
resultant disturbance of OT secretion may explain 
some forms of impaired human behaviour in the 
autism spectrum disorders.

METHOD FOR STANDARDIZATION OF TEXTS 
FOR AFFECTIVE STATES INVESTIGATIONS
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In most cases, psychophysiological studies 
of affect have been limited to stimuli evoking 
emotions related to single affective dimensions, 
e. g., disgust or fear (e. g., pictures, Bradley et al., 
2001). These stimuli are often distinct from more 



119

complicated content of everyday life of a person. 
Indeed, any simple stimulus takes place in different 
contexts of everyday life that may alter perception 
of its emotional content (Uryvaev et al., 1988; 
Uryvaev et al., 1991; Shapiro et al., 2001; Medford 
et al., 2005). Fewer researchers prefer to exploit 
stimuli with complex content, like films and texts. 
However complexity of such stimuli is a source of 
challenges related to their standardization. Indeed 
most of these complex stimuli (e. g., films) are 
holistic creative compositions, which content can 
not be easily composed from and decomposed to 
contextual elements.

Two main approaches for complex stimuli 
standardization or classification were offered: 
scaling stimuli by qualified professional experts 
such as psychiatrists (i. e., people skilled in the 
affect evaluation) via Consilium medicum or 
Delphi methodology and by “naive” subjects with 
different social status, profession background 
and age via experience and appraisal scales 
(Rosenberg 1995; Bulut 2002; Ravaja 2004; 
Davydov and Lysenko 2002). Both approaches are 
highly utilized in psychiatric clinics to evaluate 
and classify patient’s state by clinician’s rating 
(Hamilton Depression Rating Scale) and patient’s 
self-rating (e. g., Beck Depression Inventory) scales 
and questionnaires. The latter approach has been 
wider utilized in stimuli classification, though its 
shortcoming is obvious: introspection in rating of 
affective content of complex stimuli in populations, 
which may be the target or comparison group for 
any follow-up experimental studies with these 
stimuli. Different strategies have been offered 
to improve classification by the latter approach 
(e. g., combination of two scores related to feelings 
elicited by stimuli: ‘discrete emotional ratings’ and 
‘discreteness of emotional states’, Schaefer et al., 
2009; Davydov et al., 2011).

Though the former approach of stimuli 
classification is less utilized, the role of psychiatrists 
as experts in evaluation of affective content cannot 
be overestimated. Their contribution could enlarge 
the diagnostic value of reactions to stimulus 
material. It was proposed that professionals could 
identify and classify affect in the complex stimulus 
content better than “naive” subjects. Moreover, 
it would demand less sample size of raters for 
comprehensive stimulus evaluation compared 
to “naïve” subjects scaling approach. Method of 
texts evaluation by 16 clinical scales with the help 
of content analysis has been recently proposed 
(Gottschalk 1994; 1999), but it was found to be very 
complicated for cultural and language adaptation. 
Another method of texts standardization by clinical 

experts in psychiatry was recently introduced by 
Davydov and Lysenko (2002).

In that study 14 psychiatrists appraised texts 
for depressive, anxious and aggressive contents 
ranging them according to degree of their intensity, 
using context for reassessment of affective words 
and phrases connotation. Data were analyzed 
using F-tests and Cronbach’s alpha. Each text was 
found to have variation in the main affect: one 
text was more aggressive and less depressive and 
anxious compared to the other two; the second 
was more anxious; the third was more depressive 
one. Recent experimental psychological and 
psychophysiological studies with these texts as 
stimuli have confirmed the detected differences 
in affective contexts of the texts shown respective 
differences of physiological reactivity and cognitive 
responses to these texts in “naïve” subjects (Lysenko 
and Davydov, 2011a, 2011b, 2011c). Thus, results 
of the prospective studies showed that expert’s 
appraisals were highly reliable to be utilized as a 
method of complex stimuli standardization.
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Using universal standardized material helps to 
control influence of irrelevant variables and allows 
comparison of the data from different studies. 
Cultural specificity of these variables forced 
researchers to develop independent norms for 
different countries.

The most abundant in cognitive science of 
emotions database is International Affective 
Picture System `IAPS` (Lang et al., 2008). IAPS 
consists of colored emotionally-evocative pictures 
from different categories. This database was 
created according to the dimensional approach to 
emotions. Each picture in this database has standard 
ratings on valence, arousal and dominance scales, 
which as it was shown in experimental studies 
influence variation of dependent variables (for 
a review see Bradley, Lang, 2007). Therefore it 
is of particular importance to take into account 
valence, arousal and dominance scores of pictures 
when designing an experiment. Moreover when 
the aim is to compare several stages of the study 
with two or more samples of pictures it is of special 
importance to equilibrate these samples along the 
above mentioned scales. IAPS is used worldwide 
in studies of emotions. Usually researchers from 
different countries assume cultural universality 
of these norms and use North American ratings in 
designing of experiments. But according to strong 
connections between emotion and culture one can 
expect cross-cultural variance of these estimates. 
Effort was made to compare North American norms 
with norms in different countries in order to show 
stability of IAPS. Ratings of valence, arousal and 
dominance in different countries highly correlate 
with American measurements which demonstrate 
IAPS stability (Bradley, Lang, 2007). In spite of the 

fact that statistical methods used in cross-cultural 
studies of IAPS were not aimed (correlation 
analysis) or not sensitive enough (when mean 
ratings for all sample of pictures are compared) 
to find particular dissimilarities between cultures 
some substantial differences were discovered (i. e. 
Okon-Singer et al., 2011). Such cultural specificity 
is usually not taken into account by international 
researchers using IAPS and only North American 
ratings are continued to be applied in many studies. 
In this case inferences may not be reliable because 
of the probable uncontrolled cultural effect.

The aim of this study was to examine cultural 
universality of IAPS on a Russian sample. The Ho 
hypothesis claimed that mean valence, arousal and 
dominance ratings for the Russian sample will not 
be significantly different from ratings of the general 
population (estimates of American samples treated 
as a general population). The alternative hypothesis 
H1 claimed that these affective ratings will be 
significantly different between the two cultures. 
Differences between two samples will suggest 
importance of developing Russian norms for IAPS.

Pictures from International Affective Picture 
System were used in this study. According to an 
American study where 60 picture samples were 
used for each participant we selected 59 pictures, 
one of which was presented twice in order to check 
reliability of estimates. Eighty native Russian 
speakers participated in the experiment (40 women 
and 40 men; М=20.4, SD=1.19) as volunteers. 
The original instructions of IAPS were translated 
verbatim into Russian. Pictures appeared on a 
screen in a random order. Subjects were asked to 
evaluate each picture according to three 9-grade 
affective scales. They evaluated valence (pleasant 
or unpleasant) arousal (calm or excited) and 
dominance of experienced feeling. Mean valence, 
arousal and dominance ratings were calculated for 
each picture. Reliability of these affective ratings 
was examined by using split half method with 
application of the Spearman-Brown Formula. 
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Reliability coefficients of these ratings were very 
high (>.99 for valence,.95 for arousal and.97 
for dominance). There were significantly high 
correlations between North American and Russian 
scores (r=.97, p=.000 for valence, r=.49, p=.0001 
for arousal and r=.74, p=.0000 for dominance). 
Affective space determined by valence and 
arousal dimensions had a boomerang shape as in 
the American sample (linear correlation between 
valence and arousal on Russian sample was rho=-
.1649, p=.208; Figure 1). It supports cross-cultural 
consistency of the affective space and that this 
method works on Russian Samples in a same way 
as it does in other cultures.

Student`s T-test did not reveal significant 
difference between mean Russian and North 
American valence ratings (t=-.41, p=.341). Per 
contra, mean Russian arousal ratings were higher 
than American ratings in general (t= –3.80, 
p=.0002) and dominance ratings were higher in the 
Russian sample than in the American sample too 
(t= –10.72, p=.003).

Comparison of Russian and North American 
affective ratings for each picture separately showed 

the following results. Valence scores for 29 of 59 
pictures differed significantly between two samples 
(p<.05). Russian arousal ratings of 35 pictures 
differed significantly from American arousal ratings 
(p<.05). Moreover Russian and North American 
dominance scores of 57 pictures were significantly 
different (p<.05). Such strong difference between 
two samples for dominance as well as for the other 
two affective measures could not be considered as 
an artifact of the study. A high level of reliability 
coefficients as well as positive correlations with 
North American data demonstrates cross-cultural 
consistency of the method. Moreover in other cross-
cultural IAPS studies around the world, dominance 
ratings significantly differ from North American 
ratings (Ribeiro et al., 2005).

Thus along with the stability of IAPS it has been 
shown that there are significant differences between 
North American and Russian valence, arousal and 
dominance ratings of pictures from this database. 
Cultural specificity discovered in the study proves 
importance of developing norms for Russian sample 
which are to be used along with American affective 
ratings in Russia.
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Purpose: To analyze the parameters and 
topographical features of event related potentials 

(ERP) components (P100, N170, P300, N400) 
into words and pseudowords in a situation of 
passive reading and during a lexical task in healthy 
subjects and schizophrenia patients (first episode 
of illness).

Participants: 30 healthy right-handed adults 
(15 men, 15 women) aged 20–47 and 32 patients 
(16 men, 16 women) aged 19 to 47 with a first 
episode of schizophrenia.

The experiment consisted of three series:
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In the first series of the experiment subjects 
were reading presented verbal stimuli (words and 
pseudowords), in the second series they had to click 
a mouse button when words were presented and in 
the third part when pseudowords were presented. 
Stimuli: Each series of experiments included 160 
stimuli (80 words and 80 pseudowords) of 5–6 
letters each.

The procedure of the experiment: Stimuli were 
presented on the screen in random order for 100 ms. 
Interstimulation interval was 1500–4000ms.

EEG was recorded from 19 electrodes and 
amplified with Neuroscan Synamps. ERPs were 
averaged separately for words vs. pseudowords in 
the following time intervals: 105–155ms (R100/
N100), 155–215ms (N170/R200), 235–310ms and 
310–380ms (P300), 380–500ms (N400).

Data were subjected to repeated measures 
ANOVA, the nonparametric Mann-Whitney test for 
intergroup comparisons and the Wilcoxon test for 
intragroup comparisons.

Results:
Amplitude of the main ERP components was 

smaller in schizophrenia patients: N100 (words: 
F3, p<0.01; F4, p<0.05, pseudowords: Fp1, p<0.03; 
Fp2, p<0.03; F3, p<0.02; F4, p<0.05; Fz, p<0.03), 
P200 (words: F4, p<0.004; F8, p<0.008; Cz, 
p<0.008; pseudowords: F4, p<0.02; F8, p<0.05; 
Fz, p<0.02; Cz, p<0.02), P300 (words: P3, p<0.02; 
T4, p<0.02; pseudowords: P3, p<0.03; F8, p<0.01; 
T4, p<0.02). This shows a deficiency of the neural 
mechanisms responsible for the processing of 
verbal information.

The main differences in the amplitudes of 
N100 and P200 components between healthy and 
schizophrenia were observed in the anterior brain 
regions, which conform to neurophysiological data 
on functions deficit of the frontal lobes in such 
patients (Schroder J. at al., 1995, Weinberger D. R. 
at al., 1994.).

According to our study the meaningful and 
meaningless information is processed differently in 
two groups. The results showed that in the healthy 
group, the amplitude of N170 increases on words in 
a situation of their relevance (O2, p<0.05) showing 
the “recognition potential” (Martin-Loeches M.,), 
whereas in group of patients amplitude of N170 
increases on pseudowords when they were relevant 
(T5, P<0.04). Thus, the patients had a paradoxical 
reaction, which may be associated with a deficit 
of the analysis of the structure of the incoming 
stimulus and selectivity deficit.

Effect of relevance was reduced in patients. In 
a group of healthy subjects words elicited more 
positive waveforms than pseudowords in the parietal 
regions in the situation of relevance of words (P4, 

p<0.02; Pz, p<0.004 in the range 235–310ms, and 
Pz, p<0.0002; P4, p<0.0001; T5, P<0.03 in the range 
310–380ms). In the group of patients there were no 
differences between the two types of stimuli (words 
and pseudowords) during 235–310ms in this series 
of experiments but amplitude of P300 was higher 
for words than for pseudo-words in the parietal 
region during 310–380ms epoch (Pz, p<0.04; P4, 
p<0.01).

In norm amplitude of P300 was higher for 
pseudowords than for words in the parietal location 
and in the frontal region of the right hemisphere 
when pseudowords were relevant (Pz, p<0.005; P3, 
p<0.002; F3, p<0.04 during 235–310ms, and Pz, 
p<0.03; P4, p<0.05; F3, p<0.03 during 310–380ms). 
In the patients group no differences between the 
stimuli in this series of experiments was found.

The effect of incongruence was found in both 
groups, pseudowords elicited higher amplitude 
N400 than words during passive reading (in healthy 
group: Fz, p<0.02; Cz, p<0.01; C4, p<0.02; F3, 
p<0.01, T5, p<0.04, in the patients group: O2, 
p<0.05; T5, p<0.02) and in a situation of relevance 
of words (in healthy group P4, p<0.005, in patients 
P4, p<0.03). However, when words are incongruent 
by task, they elicited stronger negative N400 wave 
in the parietal region of the right hemisphere, this 
effect was also observed in both studied groups 
(healthy group P4, p<0.002, in patients P4, p<0.05).

Conclusion:
The effects of selectivity and relevance are 

reduced in patients with schizophrenia in the early 
stages of the disease during the processing of verbal 
information, but the effect of incongruence remains 
relatively intact.
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Introduction
Previous studies with mental rotation tasks 

involving either external objects (letters) or body 
parts (hands) have suggested that participants 
with Cerebral Palsy (PCP) present a general slow-
down of imagery as compared to matched controls 
(Martins, Oliveira & Amorim, 2005). Other lines of 
research suggest, moreover, that PCP are impaired 
in their motor planning abilities (Steenbergen, 
Verrel & Gordon, 2007).

Motor Imagery has been described as a 
cognitive process in which the representation of 
action is internally reproduced while motor outup is 
inhibitted (Jeannerod, 2001).

Motion Extrapolation, the estimated time at 
which a moving target will reach a given location 
and Representational Momentum (the forward 
mislocalisation of the vanishing point of a moving 
target) have been suggested to rely on mental 
imagery (Munger, Solberg & Horrocks, 1999). 
A general slow-down of imagery should thus be 
reflected under this assumption on performance 
in both sorts of tasks, generally though to involve 
‘dynamic mental representations’ (Freyd, 1987; 
Munger et al., 1999).

To test this, we had both PCP and matched 
controls to perform three kinds of tasks: mental 
rotation, representational momentum (RepMom) 
and time to collision (TTC).

Method
Participants
Forty CP participants (11–49 yrs) recruited at 

several Portuguese Cerebral Palsy Institutions and 
forty control participants with no record of any 
brain or motor impairment (11–47 yrs) participated 
in the study after giving written informed consent.

As inclusion criteria, PCP should (a) have no 
record of cognitive deficits or neurological parietal 

injury; (b) be able to perform at a normal level on an 
adapted handedness test; (c) be capable of making 
an efficient use of mouse buttons as response keys.

Stimuli
1) Mental Rotation task
Realistic photos of human hands.
Two viewpoints were selected from among 

the ones used in Parsons (1994). The reference 
photos were rotated at steps of 30º between 0º and 
180º, either away from the body medial-sagittal 
plan (lateral trajectory), either towards it (medial 
trajectory).

3D textured letters
Letters (F and R), 50% normal and 50% mirror-

reversed, were created with 3DStudioMax and 
subsequently rotated at successive 30° steps, both 
in the rightward and leftward direction (between 0° 
and 180°).

2) Representational Momentum
Videos of a blue square (1 cm2) moving 

horizontally on a white background at constant 
speed. After traveling a variable distance (5, 10, 16, 
20 and 24 cm) at different speeds (2, 8 and 16 cm/
second), the square suddenly vanished, and a cross-
shaped cursor appeared at the center of the screen. 
The squares could move either left–to right or tight 
to left.

3) Mental Extrapolation – TTC
A similar video was presented on the screen. 

The blue square moved horizontally, either from left 
to right or vice-versa, towards a stationary barrier 
represented by a black vertical rectangle or a human 
silhouette (boy), and suddenly disappeared. We 
varied the speed of the square, the disappearance 
point and the distance from the edge of the screen 
from which the target emerged.

Procedure
The letters task required subjects to issue a 

“normal-mirror” judgment as quickly as possible by 
pressing corresponding mouse buttons (left/right).

The handedness task demanded a laterality 
judgment, expressed through pressing a specific 
mouse button (“left”- left hand, “right”- right hand).

In the RepMom task participants were 
asked to locate the cursor (using the mouse or a 
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track-ball) over the place where the target (taking 
its geometrical center as a reference) was seen for 
the last time.

In the TTC task, the participant was asked to 
press a button on the exact moment the vanished 
square would collide with the obstacle if he had 
kept moving.

Results and discussion
1) Outcomes of the Mental Rotation tasks 

replicated previous results (Martins, Oliveira 
& Amorim, 2005), arguing for the probable 
involvement of motor representations (and not just 
visual ones) in both mental rotation of external 
objects and of body parts. Both groups revealed a 
classic rotation effect on the letters task and similar 
patterns of biomechanical constraints on the hands 
task. The qualitative pattern (the phenomenology) 
of those constraints was shown similar in both 
groups. PCP revealed a general slow-down of 
imagery across both tasks;

2) Concerning RepMom, data are qualitatively 
similar in both groups and present a sort of 
graphical divisive pattern between target speed 
and target travelled distance, which has been 
already reported in the RM literature (Hubbard, 
2005). However, the magnitude of RepMom is 
considerably larger in the CP group, especially for 
the higher target speeds.

3) In TTC, anticipation of the collision 
(underestimation of the target arrival time to the 
point of collision) was larger in both groups when 
the obstacle is a human silhouette than when 
it is a rectangle of similar size/area (with more 
anticipation found in PCP).

These results are at odds with the idea that 
a general slowdown of mental imagery would 
lead to a smaller forward mislocalisation error in 

PCP. However, it is still compatible with the idea 
of an imagery which is slowed down in all its 
operations, such as the one of stopping-breaking 
a dynamic representation (as the “representational 
momentum”). Results from RepMom and TTC tasks 
cannot thus be used without further experiments 
to decide whether they reflect or not a general 
slowing down of imagery. By the same token, they 
cannot be used at this stage to support or detract the 
conjecture that mental imagery actually underlies 
dynamic representations.
This research was supported in part by a grant from the 
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There is abundant evidence showing beneficial 
effects of bilingualism on cognitive functioning 
(Bialystok, Craik, Green, & Gollan, 2009; Costa, 
Hernández, & Sebastián-Gallés, 2008; Hilchey & 
Klein, 2011). The regular use of two languages 
has been found to enhance some aspects of 
executive control such as resolution of conflict 
among competing responses (Bialystok, Craik, 
Klein, & Viswanathan, 2004; Costa et al., 2008). 
However, the mechanisms of the so-called 
“bilingual advantage” are yet to be precisely 
described. The first aim of the present study was 
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to investigate in detail mechanisms of cognitive 
control in bilinguals, focusing on conflict 
processing and switching between categories. We 
also investigated different aspects of temporal 
preparation (i. e. switching between temporal 
intervals; Correa, 2010), as existing evidence 
suggests that bilingualism may influence even 
broader range of attentional processes, such as 
responding to warning signals (Costa et al., 2008). 
We compared young adult Polish-Hungarian 
bilinguals with Hungarian monolinguals on the 
three following tasks. The first task, which tested 
the efficiency of conflict resolution, involved 
two types of interference: stimulus-response 
interference (S-R, Simon), and stimulus – stimulus 
interference (S-S, spatial Stroop, see: Funes, 
Lupiáñez, & Humphreys, 2010). Two types of 
material were used: non-verbal (arrows pointing up 
and down) and verbal (words “up” and “down” in 
Hungarian). Bilinguals and monolinguals did not 
differ in speed or accuracy of conflict processing; 
however, the interaction between type of material 
and group revealed that while bilinguals were 
equally accurate when processing the two types of 
stimuli, monolinguals seemed to more accurately 
process the non-verbal stimuli. Secondly, we 
used a category-switching task, in which social 
stimuli (faces) were employed. Participants’ 
task was to categorize faces according to gender 
(female, male) or age (young, old) according to 
a simultaneous endogenous cue (i. e., a colored 
frame indicating which task to perform). Bilinguals 
were more accurate than monolinguals in the 
condition in which the largest task switching cost 
was present, i. e., when the same face was repeated 
(complete repetition of stimulus) but a different 
response was required. Bilinguals were also more 
accurate when the required response remained the 

same as in the previous trial but the stimulus was 
only partially repeated. To investigate temporal 
preparation, we used a detection task with a 
temporal cue: a short line indicating that a target 
will appear early (after 400 ms) or a longer line 
indicating that a target would appear late (after 
1400 ms). On 75% of the trials the cue correctly 
indicated the duration of the foreperiod (valid 
trials), whereas on the remaining 25% of the trials 
(invalid) the temporal expectation was not met 
(invalid trials). The results showed no between-
group differences in the magnitude of temporal 
orienting effect. However, bilinguals showed more 
temporal flexibility, as they were less affected by 
the foreperiod in the previous trial. Taken together, 
the results suggest that bilinguals are characterized 
by increased flexibility of cognitive processing, 
which is applied to cognitive control (flexibility 
of switching between categories), as well as to 
other domains of attentional processing such as 
temporal preparation.
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The study of music in terms of embodied 
cognitive science (e. g. Gibbs, 2005; Varela et. 
al., 1991) is a fairly new and deeply challenging 
idea. Considering the substantial amount of 
interdisciplinary research (as based on findings in 
empirical musicology, philosophy of mind, studies 

on gestures and neuroscience (especially mirror 
neurons, e. g. Gallese, 2003), on how the body 
shapes the musical mind, in the following talk I 
aim to identify the key issues of recent works in the 
paradigms of (a) representationally based embodied 
music cognition (e. g. Leman, 2008) and (b) the 
enactive approach (e. g. Krueger, 2009), as opposed 
to traditional (computational, connectionist, 
disembodied) research on music cognition.

Music has always been connected with 
motor activity (Molnar-Szakacs & Overy, 2006; 
Altenmüller & Gruhn, 2002), whether it is (1) the 
production of music (involving well-coordinated 
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motor actions that produce physical sound) 
or (2) the experience of music (involving the 
perception of purposeful, intentional and organized 
sequences of motor acts as the cause of temporally 
synchronous auditory information). Thus, we 
should not think about the music-experiencing and 
motor activities of the body as separate. On the 
contrary, traditional (disembodied, computational, 
connectionist) research on music cognition (and 
on the musical mind itself) focuses on examining 
brain-music interaction, without taking motor 
activity into account (e. g. Balban et al., 1992; 
Todd & Loy, 1991; Jackendoff & Lerdahl, 1996). 
Consequently, explanatory problems with such 
approaches become apparent. To provide an 
example: orthodox computational approaches to 
(music) cognition treat action and perception as 
separate, and therefore they are unable to deliver a 
plausible explanation of the relation between music 
perception and movement (action). Moreover, due 
to neglect of (the active cognitive role of) the non-
neural body, traditional music cognition is forced 
to use (conceptual) linguistic description for the 
non-conceptual content of musical experience 
(DeBellis, 1991). These problems, I argue, can be 
solved by understanding action and perception as 
interdependent; musical gestures can serve both as 
measurable “expressions” of interaction between 
musical experience (caused by perception of 

music) and movement (action caused by musical 
experience).

I conclude with showing how the above and 
other problems of traditional music cognition 
(e. g. the communication of emotions by means of 
music), can be solved by recognizing the ways in 
which music cognition is embodied.
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Objective. Mild and moderate TBI – prevalent 
types of brain trauma – often lead to long-lasting 
cognitive deficits. Visual attention and switching – 
crucial for daily functioning – are frequently 
disturbed in TBI. Determining mechanisms of 
their disturbance can help in cognitive remediation 
planning.

Participants and methods. 43 adults (27 male, 
16 female), 16–62 years old with mild (23 patients) 
and moderate (20 patients) TBI were tested within 
1, 3 and 6 months after trauma. Trail Making Tests 

A and B were administered to TBI patients. Time 
(T-scores) and number of errors were analyzed 
1–3 and 3–6 months post-injury. ANOVA was 
performed. Only statistically significant results 
(p<=0.05) are reported.

Results. Trails A: significant decrease of time 
was seen between 1 and 3, 3 and 6 months post-
injury. At 6 months post-injury time reached 
normal limits. Number of errors was minimal and 
no significant changes over time were seen. Trails 
B: significant decrease both in time and number of 
errors was seen between 1 and 3 months post-injury. 
Even at 6 months post-injury Trails B time did not 
reach normal limits.

Conclusion. According to our results visual 
attention improves within first 6 months of trauma. 
Switching improves within first 3 months of 
trauma.
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Background
Schizophrenia remains one of the most 

complex and obscure disorders of the central 
nervous system, with clinically heterogeneous 
presentation (symptoms range from hallucinations 
and delusions, disorganized speech and behavior, 
to social withdrawal, poverty of speech, avolition, 
anhedonia, and flat or inappropriate affect), high 
rates of treatment resistance (about 30%) and 
unknown etiology. There are important differences 
between men and women in the premorbid 
function, age at diagnosis, clinical expression, 
and response to treatment in schizophrenia 
(Leung and Chue 2000, Abel et al. 2010; Mendrek 
and Stip, 2011). Although these differences have 
been well documented, we still know very little 
about their underlying mechanisms. Thus, over 
the past few years we have established a research 
program devoted to examining neurocognitive, 
hormonal, and psychosocial factors implicated 
in gender differences in psychoses. Our work to 
date revealed an intriguing reversal of normal 
sexual dimorphism in visuo-spatial processing 
and associated brain function in clinically stable 
schizophrenia patients. Specifically, the task 
involved mental rotation of three-dimensional 
(3-D) figures and elicited superior performance 
in healthy men relative to healthy women 
(replicating previous studies in the general 
population), but the opposite effect was observed 
in patients (i. e., women performed better than 
men; Jimenez et al. 2009). In a similar manner, 
functional magnetic resonance imaging (fMRI) 
data showed greater activations in healthy 
males relative to females (mainly in the parietal 
and lateral prefrontal cortex), but the opposite 
pattern in patients (Jimenez et al. 2010). In the 
present study we examined data obtained in the 
same cohort of subjects during performance 
of an emotional memory task, to find out if the 
sex difference observed during visuo-spatial 
processing reflected a generalized neurocognitive/
neurofunctional deficit in male patients.

Methods
42 schizophrenia patients (21 women) and 

42 healthy controls (21 women) matched for age, 
handedness and parental socio-economic status 
underwent fMRI while performing an emotional 
memory task. All patients were in a stable phase 
of their illness, treated with atypical antipsychotic 
medications (olanzapine, risperidone, quetiapine, 
clozapine). The task consisted of the recognition 
of complex photographic pictures (scenes, faces, 
objects etc.; selected from the International Affective 
Picture System – IAPS) that were emotionally 
positive, negative or neutral. One half of the images 
were never before seen by the participants, while 
the other half was seen 15 minutes earlier during 
incidental encoding condition. The participant’s 
task was to indicate if the presented picture was 
‘old’ or ‘new’. The behavioral data (performance 
accuracy and reactions times) underwent factorial 2 
by 2 (group by sex) analysis of variance (ANOVA) 
for each affective category, while the fMRI data 
were analyzed using the statistical parametric 
mapping software (SPM5).

Results
The analysis of behavioral data revealed the 

main effect of group but no main effect of sex. Thus, 
overall patients performed significantly worse than 
controls on recognition of all affective conditions 
(positive, negative and neutral), but there were no 
sex differences (in either condition). The fMRI data 
analysis showed significantly stronger activations 
in healthy women relative to schizophrenia women 
in a few circumscribed regions of the visual and 
parietal cortex. In contrast, in the male participants 
it was the group of patients that showed significantly 
more activations in the bilateral superior and middle 
temporal cortex, as well as bilateral inferior parietal 
and supplementary motor area.

Discussion
The results of the preset study point to a small 

decrement in posterior cerebral activations in 
female schizophrenia patients, and augmented 
activations in the bilateral temporal and parietal 
cortex in male patients, relative to the same 
sex-controls, during recognition memory task. 
These results are puzzling (particularly in the 
light of equal performance between male and 
female patients) and require further investigation. 
Interestingly, the sex differences in patients’ 
cerebral activations were in the opposite direction 
to what we have observed during mental rotation 
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in the same cohort of participants. Altogether, this 
atypical sexual dimorphism in brain processing in 
chronic schizophrenia patients (which has now been 
observed during both visuo-spatial and emotional 
memory tasks) suggests that brain processing in 
male schizophrenia patients may be feminized/
de-masculinized, while brain processing in female 
schizophrenia patients may be masculinized/de-
feminized. This effect may appear due to faulty 
organizational and/or activational effects of sex 
steroid hormones (Mendrek 2007; Mendrek and Stip 
2011). This hypothesis deserves further exploration 
at the illness onset, as well as in the individuals at the 
augmented risk to develop schizophrenia spectrum 
disorders, as it may have important implications for 
revealing differential etiology and endophenotypes 
of psychosis in men and women.

This study was supported by the grant from the 
Canadian Institutes of Health Research (CIHR) – 
Institute of Gender and Health (IGH)
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In this talk, I want to focus on cognitive phe-
nomena that cannot be explained computationally. 
From the very beginning, research on Artificial 
Intelligence had two goals: create artificial cogni-
tive systems and explain the behavior of natural 
cognitive systems in the same way the artificial 
systems are explained. The second goal was based 
on the assumption that artificial systems are good 
models of natural ones, and that means that they 
share the relevant causal organization that underlies 
their behavior (for an early expression of this view, 
see Craik 1943). Yet, early AI systems were usually 
created without much theoretical analysis before-
hand, and the enthusiasm for them could not be 
easily justified, especially in the areas where human 
cognitive behavior seemed much more flexible than 
rule-driven processing of symbols. The computa-
tional approach to cognition was criticized exactly 
for this reason (Dreyfus 1972).

All similar criticisms notwithstanding, 
computational explanation of cognitive systems 
remains the core of cognitive science, even in the 
enactive research program, and many dynamical 
accounts of cognition share most important 
assumptions of computationalism. Computational 
models abound in neuroscience.

I argue that some aspects of cognitive 
phenomena cannot be explained computationally. 

In the first part, I sketch a mechanistic account 
of computational explanation that spans multiple 
levels of organization of cognitive systems 
(Piccinini 2007, Miłkowski forthcoming). In the 
second part, I turn my attention to what cannot 
be explained about cognitive systems in this way. 
I argue that information-processing mechanisms 
are indispensable in explanations of cognitive 
phenomena, and this vindicates the computational 
explanation of cognition. At the same time, it has 
to be supplemented with other explanations to 
make the mechanistic explanation complete, and 
that naturally leads to explanatory pluralism in 
cognitive science.

First of all, mechanistic explanation (Machamer, 
Darden & Craver 2000) of a phenomenon does 
not explain the bottom level of a mechanism, i. e. 
its parts and their organization. There might be an 
explanation of why they are organized this way 
and not another, and why they are what they are, 
but this is not a part of the same explanation. Most 
importantly in this context, this means that one 
cannot explain the makeup of parts that constitute 
a computational system. In other words, if they 
play any role in cognitive phenomena, one needs 
to explain their contribution. This contribution 
will however be (most usually, with a possible 
exception for multiply nested virtual machines) 
non-computational. An obvious example is that 
the speed of a machine depends not only on its 
algorithms but also on its hardware capacities. The 
relevant hardware capacities of a transistor-based 
machine cannot be explained computationally. Yet, 
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obviously, the processing speed does influence the 
cognitive performance. In other words, not all time-
related aspects are explainable computationally 
(even if reaction time is one of the main experimental 
data used to test hypotheses about computations).

Similarly, the top level of mechanistic 
explanation, the contextual level, may itself be 
not computational. At this level, however, one 
may explain system goals and autonomy (e. g. 
in terms of feedback, Bigelow, Rosenblueth & 
Wiener 1943) but such an explanation will require 
references to environment that is not a part of this 
mechanism. If the mechanism and its environment 
is not a part of another computational mechanism 
(that is, if the mechanism is not nested in another 
computational system), such an explanation, even if 
in purely causal terms, will be non-computational. 
This also is one of the reasons why meaning 
externalism was opposed so long, though it 
actually complements computationalism rather 
than denies it (McClamrock 1995). In other words, 
representation, if it is explained essentially not only 
by the way it is encoded (which is encodiginism, 
criticized by Bickhard & Terveen 1995), but also 
by the interaction with the non-computational 
environment, is not a computational phenomenon 
either.

I will conclude my talk by defending explanatory 
pluralism in cognitive science, which includes 

computational explanation and other empirically 
and theoretically sound explanatory strategies. By 
drawing on several examples from classical and 
recent research, such as cryptarithmetic (Newell & 
Simon 1972) and cricket phonotaxis as explained 
using robotic models (Webb & Scutt 2000), I 
will show to what extent they already presuppose 
explanatory pluralism, and at the same time, use 
computation to explain cognition.
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The variability in cognitive functions can be 
partially explained by genetic differences which 
lead to variable brain neurochemistry. Cognitive 
processes depend on multiple substances in the 
brain, thus multiple genes influence performance 
of the cognitive tasks. Investigating a correlation 
between certain gene polymorphism and brain 
electrical activity during a cognitive task may 
shed light on the mechanisms of brain function, 
especially, if a large sample size makes it possible 
to check the joint influence of several genes.

According to the literature, single nucleotide 
polymorphisms (SNP) in the genes coding brain-
derived neurotrophic factor (BDNF) and catechol-
O-methyltransferase (COMT) may both have 
an impact on individual variability of cognitive 
functions, i. e., performance in the working memory 
tasks, attentional control, anticipation, etc. There are 
also reports on correlations of SNP of these genes 
and ERP components, like P300 (e. g. Schofield et 
al. 2009, Yue et al. 2009). However, the reports are 
controversial.

We aimed at studying individual differences 
in brain electrical activity elicited by the warning 
stimulus (CUE) preceding different types of pictures 
in two visual tasks with similar design. We supposed 
that the implicit learning took place during this 
anticipation period: the meaning of the CUE was 
not explained to the participants, however, there 
were changes in both visual response to CUE and 
slow wave related to the picture category. We were 
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interested how the BDNF (Val66Met) and COMT 
(Val15Met) polymorphisms account for variability in 
the characteristics of the ERPs in healthy volunteers: 
the general pattern of evoked activity and specifically 
the changes due to implicit learning. Total of 93 
young adult volunteers took part in this study: 
with several exceptions, they have done both tasks. 
SNPs were identified for BDNF (G to A substitution 
at rs6265) and for COMT (G to A substitution at 
rs4680). In both, G to A substitution results in valine 
to methionine substitution in the final product.

In the first task (EF), the instruction was to press 
button 1 for a human and button 2 for an animal 
face. Half of the images in either group were 
neutral and half were showing aggressive people or 
animals (aggression/treat directed to the observer). 
The evoked activity was averaged for 4 conditions: 
HN – human neutral, HE – human emotional, 
AN – animal neutral, AE- animal emotional. In 
the second task (FF), the instruction was to press 
button 1 for a human face and button 2 for a non-
face object. The evoked activity was averaged 
for 4 conditions: WB (attractive face), WU (non-
attractive face), BF (butterfly), FL (flower). In both 
tasks, each of 4 types of pictures was preceded 
by the CUE stimuli – simple geometric patterns, 
unique for each category of pictures. The pictures 
were monochrome photographs, with no repetition 
through the recording.

128-channel EEG was recorded with 500Hz 
digitization rate (Electrical Geodesics Inc. system) 
and low-pass filtered offline at 30Hz. The EEG was 
segmented and averaged from the CUE onset to 
the picture onset (the duration was 2 s). Responses 
elicited by the CUE and the following slow wave 
(CNV) developing during the anticipation of picture 
were analyzed in the carriers of different genotypes.

At the first step, we analyzed SNP-ERP 
correlations separately for COMT and BDNF 
genes. For COMT, the Met/Met genotype produces 
a less active enzyme, resulting in higher dopamine 
levels than the Val/Val, heterozygotes Val/Me1 
show intermediate enzyme activity. We selected 
participants homozygous on Val and Met genotypes. 
For BDNF, valine to methionine substitution has 
been associated with altered intercellular trafficking 
and regulated secretion of BDNF in Met compared 
to Val carriers. We had only 2 participants with Met/
Met genotype, and the analysis was done for Val/
Val genotype versus Met allele carriers. In general, 
both SNPs influenced brain activity in 200–400 
ms range as well as slow waves. The effects were 
larger for COMT than for BDNF, larger in EF task 
as compared to FF task, and more prominent in the 
posterior regions of the scalp, especially for the 
200–400 ms window. This may be due to the fact, 

that emotional faces were used in EF task. Also, 
COMT-effect was observed mainly around 300 ms, 
and BDNF-related differences were at 200 ms and 
in some degree also in a component with a peak 
latency at 150 ms.

At the second step, we analyzed possible joint 
effects of both genes on brain electrical activity. 
We compared Val vs Met homozygots for COMT 
gene only in Val/Val carriers for BDNF gene, and 
separately in Val/Met carriers for BDNF gene. 
Category-related dissociations in ERPs were seen 
in almost all participants (implying the learning 
to associate the CUE and definite picture type), 
however they were clear and robust in the carriers of 
Met/Met for COMT and Val/Val for BDNF (Fig.1).

Fig.1 Channel 15 at middle prefrontal scalp 
location. ERPs are shown from 100 ms prior to 
CUE onset to 2000 ms for the group with Met/
Met COMT +Val/Val BDNF genotype. Black is 
for HN and blue is for HE conditions (differential 
anticipation of pictures).

This group also had the largest P220 and N600 
components in posterior regions, compared to others 
except for the group having Val/Val on COMT 
and Val/Met on BDNF. Surprisingly, this group 
also had large P220 component, and distinct P430 
wave, observed also in other groups with smaller 
amplitude (Fig.2). This type of analysis seems to 
be more beneficial for SNP-ERP studies, showing 
more robust effects for ERP components.

Fig.2. ERPs for channel 65 (approx T5 in 10–20 
system) in EF task, condition HN, are shown from 
100 ms prior to CUE onset to 2000 ms. Black 
graph is for Met/Met COMT +Val/Val BDNF 
genotype, red graph is for Val/Val COMT +Val/
Val BDNF, blue is for Met/Met COMT +Val/Met 
BDNF, and green is for Val/Val COMT +Val/Met 
BDNF.
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The stimulus choice as a saccadic target includes 
inhibition of other possible answers, the ones which 
are meaningless for the current behavior. This process 
is preceded by the latent shift of attention. The 
simultaneous presentation of target and distracting 
visual stimuli is an experimentally controllable 
analogue of behavior revealing the significant 
information by visual system, orientations to it and 
simultaneous inhibition of impellent activity on 
insignificant one. The objective of this study was 
to estimate dependence of saccadic latency during 
stimulation of the dominant and subdominant eye 
in various conditions of presentation of target and 
distracting stimuli.

10 healthy right-handed volunteers participated 
in the study. Target and distracting peripheral visual 
stimuli were presented simultaneous monocularly 
on the monitor in various spatial combinations. 
Eye movements were recorded using the 
electro-oculogram.

Visual stimuli (target (T) and distracting (D)) 
were presented in same or in different visual 
hemifields at the distance 5, 15 or 20 degrees. As 
a T we used a circles, as a D – daggers. In 50% of 
cases target stimulus was presented in the place of 
previous presentation of target stimulus, in 20% – 
in the place of presentation of distracting stimulus, 
in 20% – in new place and in 10% of cases target 
stimulus were presented without distracting ones.

In most subjects, saccade latency was shorter 
by 10–30 ms for the presentation of stimuli to the 
dominant eye (p<0.05), but in grand averaging 
this difference became not visible. Mean latency 
of correct saccades increased when target and 

Fig. 1. The scheme of visual stimulation



132

distracting stimuli was presented in different visual 
hemifields and reduced and reached a minimum 
when stimuli were shown in one visual hemifield 
at a distance of 5 degrees from each other (p<0.05) 
in left and right visual hemifields. The maximum 
saccadic latency occurred when stimuli were 
presented in different visual hemifields at a distance 
of 20 or 15 degrees.

Errors character was dependent from 
individuality of subjects. Main types of mistakes 
were: a) incorrect saccade to distracting stimulus 
and correct one immediately after that, b) correct 
saccade to the stimulus and corrective saccade after 
that to the same direction. Some of subjects always 
had errors of type a), some of them – only of type b), 
but errors of type a) were more typical for most of 
subjects in many cases of spatial visual stimulation. 
Quantity of errors correlated with saccadic latency 
duration. It was maximal (more than 50%) when 
stimuli were shown in one visual hemifield at a 
distance of 5 degrees from each other (p<0.05) and 
decreased when the distance between target and 
distracting stimuli was bigger – 15 and 20 degrees. 
Incorrect saccades of type a) appeared in the case 
when saccades LP decreased by 50–60 ms in 
comparison with LP of correct saccades (p<0.05). 
Often after this wrong saccade on distracting 
stimulus all subjects made a correction – next 
saccade on the target stimulus. In some cases and in 

some subjects the significant difference between LP 
of correct and incorrect saccades during stimulation 
of dominant and subdominant eye was revealed. 
But these results need more detailed analysis.

Our results are the preliminary first part of a 
presaccadic ERP study. The main goal of this study 
is an analysis of presaccadic brain potentials in 
connection of processes of saccadic eye movement 
preparation. First results specify that saccadic 
latency depends on the brain hemisphere where 
the primary visual information of the stimulus 
projects. If it’s only one hemisphere as in case of 
presentation of target and distracting stimuli in one 
visual hemyfield at the distance of 5 degrees, LP of 
correct saccades was shorter but in the same time 
the quantity of errors was bigger. The leading role of 
the right hemisphere in a situation of a visual choice 
is supposed, but we need more detailed analysis of 
individual saccadic LP distribution of correct and 
incorrect saccades of different types. Incorrect 
saccades on distracting stimuli appeared in the case 
of decreasing of LP at 50–60 ms in comparison 
with correct saccades. We supposed unsuccessful 
inhibition of saccade on distracting stimulus in this 
case. We hope that analysis of presaccadic ERP 
in LP of correct and incorrect saccades help us to 
eliminate these assumptions.
The work is executed at support of the RFBR (the project 
№ 11–06–00306).

Fig. 2 Mean latent periods (ms) of correct saccades averaged in all subjects (number of stimulation in 
every spatial position 130–500)
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Introduction
The aim of the investigation based on a 

referential communication paradigm was to 
reveal different ways a person uses to transfer to 
his partner information needed for identification 
of complex acoustical or visual targets presented 
in sets of alternatives. This paradigm was widely 
used in a number of studies as for example, when 
investigating reference in a common ground 
framework and coordination of knowledge in 
communication (e. g., Fussell and Krauss 1992).

Method
We ran three studies with the similar 

2-stage methodology when pairs of participants 
performed referential communication tasks. 
First, a speaker had to give information related 
to the target stimulus in such a way as to make 
possible for an addressee to identify it in an array 
of alternatives. At this stage, a feedback was 
nonexistent: participants were not allowed to 
communicate until a speaker finished his task. In 
the case of the right identification of a target, the 
session was over, while in the case of the wrong 
identification, communicators were allowed to 
exchange their points of view in order to ensure 
the right identification. At the second stage, 
participants had a possibility to communicate 
about array of objects and to interact in a free 
form as long as they needed to make possible an 
addressee to identify correctly the target. In the first 
study, participants were given a set of 6 identical 
sounds – the records of the noises produced 
by closing car doors, which they were able to 
listen as many times as they liked by pressing 
correspondent icons on a computer screen as well 
as to move these icons. In the second study, a set 
of 12 similar color abstract spots which could be 
also moved on the screen was presented. In the 
third study, referential communication concerned 
both acoustical and visual stimuli. The speaker 
described the target drawing in a set of 9 other 
drawings while the addressee had to identify in 

a set of 9 musical fragments the one which they 
consider to be drawn as an association to the 
target drawing. Nine musical fragments (guitar, 
symphonic orchestra, piano, male and female 
vocals, and two types of synthesized instruments) 
were chosen from the ones used in our previous 
study into the preference and comparison of 
musical fragments (Nosulenko and Starikova 
2010). The 9 drawings were chosen from the ones 
which were produced in the study carried out by 
Lupenko (2009) where participants were asked 
to make drawings as associations for the musical 
fragments. All verbalizations were recorded, 
then transcribed into the text files and submitted 
to the original analysis described in details in 
Samoylenko (2010).

Results
The analysis of verbal texts produced by 

participants both when their verbal interaction 
was allowed and forbidden revealed a number of 
ways of communicating information which were 
classified according to the following principles. 
First, the verbal ways were differentiated into those 
ones which were pure objects’ descriptions and the 
ones which contained verbal comparison, that is 
similarities and differences between the objects. 
Second, the verbal structures were differentiated 
on the basis of their object relatedness either 
to the target, or to its array, or to both of them. 
The descriptions were applied both to the target 
(TD) and to the objects of the array. Descriptions 
of the array objects were divided into the three 
more specific subtypes used to communicate 
information about the target: 1) “Step-by-step 
constriction of the class” (SSC) – consequential 
description of characteristics of the more and more 
narrow classes the target belongs to; 2) “Step-by-
step elimination” (SSE) – description of those 
features of alternative objects that are absent in 
the target; 3) “Grouping” (GD) – the whole set of 
alternative objects is divided into a certain number 
of groups with subsequent description of specific 
features of the group the target belongs to and the 
target description at the end. As for the verbal 
comparison, it was divided into: (1) the “target-
array classes comparison” (TCC) – a kind of 
comparison of the target object with certain groups 
of alternative objects unified by specific common 
features; (2) the “paired target-array objects 
comparison” (TOC) – identification of similarities 
and differences between the target and individual 
objects of the array. The frequency of use of the 
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given ways of communicating information is 
presented on the Fig. 1.

For acoustical and visual objects, the preferred 
way was to describe the peculiarities of the target 
itself both at the stage of free communication (Fig. 
1 – right) and when it was absent (Fig. 1 – left). 
Step-by-step elimination was applied both to 
acoustical and visual objects with its more important 
presence at the stage of free communication. The 
peculiarities concern the frequency of use of the 
target-array classes comparison which was applied 
more often to the car doors’ noises at both stages. 
As for the other ways of transmitting information, 
they were used in single cases both at the stage of 
free communication and when it was absent.
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Analogical reasoning involves transferring 
knowledge from a well known situation (base 
analog: BA) to a less known situation (target 
analog: TA). Analogies have thus been considered 
a powerful device to modify representations 
and concepts (e. g., Hosftadter & FARG, 
1995). It has been proposed that the analogical 
subprocesses by which representational change 
takes place are mapping and inference generation 
(Gentner & Kurtz, 2005; Yan, Forbus & Gentner, 
2003). While representational change through 
inference generation has received fair attention, 
the one that is produced during mapping has 

been relatively less studied (Kurtz, 2005). 
The structure-mapping theory (Gentner, 1989) 
and the multiconstraint theory (Hummel & 
Holyoak, 1997) have incorporated a number 
of re-representational mechanisms that operate 
during mapping, including minimal ascension, 
decomposition, and coactivation of semantic 
units shared by similar concepts. Minervino, 
Oberholzer and Trench (2008) have argued that 
a limitation of all available accounts of the role 
played by semantic similarity on analogical 
mapping resides in confining its treatment to the 
level of propositional elements, and argued for 
the need of broader construals in the treatment 
of similarity. Oberholzer, Trench & Minervino 
(2011) proposed an alternative re-representation 
mechanism that operates on propositions as 
wholes and not at the level of propositional 
elements. Such mechanism consists of searching 

0%

30%

60%

90%

SSC SSE GD TD TCC TOC

Ways of communicating information 

U
se

 o
f t

he
 w

ay
s 

of
 c

om
m

un
ic

at
in

g 
in

fo
rm

at
io

n 
w

ith
ou

t i
nt

er
ac

tio
n

car door noises spots pictures

0%

30%

60%

90%

SSC SSE GD TD TCC TOC

Ways of communicating information 

U
se

 o
f t

he
 w

ay
s 

of
 c

om
m

un
ic

at
in

g 
in

fo
rm

at
io

n 
in

 fr
ee

 c
om

m
un

ic
at

io
n

car door noises spots pictures

Fig. 1. Proportions of the ways of communicating information in the three studies.
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for a schema relational category (Markman & 
Stilwell, 2001) for which the compared facts 
constitute instances. They refer to this mechanism 
as re-representation of events. However, it is 
possible that in some cases one of the analogs 
(e. g., the BA) constitutes a typical exemplar of a 
schema relational category but the other one (the 
TA) does not, admitting the application of more 
accessible alternative categories. If the typical BA 
promotes a relatively improbable categorization 
of the TA, that categorization could be taken as a 
case of conceptual change. Consider the following 
analogs: “Dolores hung garlic on the door” (BA) 
and “Mary lighted a candle in the basement” (TA). 
In cases like this, people are likely to categorize 
the BA as an exemplar of a superstitious behavior 
(since it is a typical example of that relational 
category), and then evaluate if the TA could be 
considered an instance of such category. If the BA 
represents a typical exemplar of a schema relational 
category, it may favor the application of such 
category to the TA in order to reveal the similarity 
between the base and the target. Oberholzer et al. 
(2011) refer to this kind of conceptual change as 
recategorization of events.

In previous studies (Oberholzer, Trench & 
Minervino, 2011) we have shown that an analogy 
can promote a spontaneous categorization of a 
non typical TA in terms of the category to which 
the BA is a typical exemplar. The present study 
was desinged to test whether a TA categorized as a 
marginal example of a category can be perceived as 
a more typical example as a result of being paired 
with a BA consisting of a prototypical exemplar. 
Let us suppose that a group of people are told that 
“Peter gave a perfume to Mary”. When asked to 
rate on a 7-point Likert scale (1= not representative 
at all, 7= the most typical case) how typical 
is giving a perfume to a girl as an example of 
seduction, most would probably grade it quite high. 
In contrast, let us suppose that a group of people 
are told that “Peter played a joke on Mary”. Few 
people would spontaneously describe this as an 
attempt of seduction. Accordingly, when asked to 
rate the typicality of playing a joke as an attempt of 
seduction, they would probably grade it quite low. 
But how would people rate the typicality of this 
last case when paired with the former case in the 
context of an analogy?

Method
Participants. Sixty undergraduate students from 

the University of Buenos Aires participated in the 
experiment for course credits.

Materials. We ran a preliminary study in order to 
select BAs that were considered a typical example 
of a certain category (e. g., give a perfume to a girl as 

a typical example of the category attempt to seduce 
a girl). For the TAs we used situations that were not 
described as a typical case of such pre-established 
category (e. g., play a joke on a girl is not a typical 
example of attempting to seduce a girl). Six critical 
analogies were used (e. g., Peter gave a perfume to 
Mary. John said he had done something analogous 
when he played a joke on Martha). There were also 
six filler analogies. The BA was a marginal case 
and the TA was a typical case of their category. 
The aim of the fillers was to prevent participants 
in the analogy group from discovering the logic of 
recategorization of the TA in terms of the BA. Apart 
from this we constructed non analogies: pairs of 
situations that did not share an analogical relation 
(the TA paired with an a irrelevant situation).

Procedure. Participants read 6 analogies (three 
critical and three filler) and 6 non analogies and 
were asked to determine if they considered both 
situations as analogous. Some participants received 
the TA in the context of the analogy and others 
in the no-anlogy context. Then they had to rate 
the typicality of the TA as an instance of the pre-
established category. The order of the presentation 
of the materials was counterbalanced.

Results and Discussion
We compared the ratings of the TAs in the no-

analogy context with the ratings of the TAs that 
were accepted as analogous to the typical BAs 
in the analogy context. We found a significant 
difference between these ratings in all comparisons. 
Participants rated higher (i. e., more typical) the 
TA as an instance of the pre-established category 
when it was paired with a BA in the context of an 
analogy than when it was presented by itself. In 
sum, the data supports the idea that during mapping 
a recategorization process is carried out that 
increases the perception of typicality of a situation 
as a member of a certain category.
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This presentation is based on the assumption 
that music perception and cognition are embodied, 
situated activities. Therefore, our notions of musical 
space (The soloist is waiting to enter in measure 4) 
and musical motion (Here comes the recapitulation) 
are closely dependent on our most basic bodily 
experience of both physical motion and physical 
space. Johnson and Larson (2003: 81) have shown 
evidence that “music is meaningful in specific ways 
that some language cannot be, but it shares in the 
general embodiment of meaning that underlies all 
forms of symbolic expression”. Commensurate 
with their way of thinking this paper postulates that 
music is, to the same extent as language, a unique 
capacity that arguably plays a central role in the 
origins of human cognition.

The interest in space and motion is also central 
to Cognitive Linguistics, as evidenced by the work 
in Cognitive Semantics (Lakoff, 1987; Lakoff 
& Johnson, 1999; Talmy, 2000) and Cognitive 
Grammar (e. g. Langacker, 1999). Right at the origin 
of Cognitive Semantics, Lakoff and Johnson (1980) 
strongly emphasized the central role of metaphor 
to embodied thought, its linguistic expression just 
being a subsidiary matter. Despite the centrality of 
embodied cognition within Cognitive Linguistics, 
the study of musical and audial metaphor (which 
are likewise embodied phenomena) has not 
received much attention, with the exception of the 
pioneering work carried out by Zbikowski (2009) 
and Forceville (2009). Following previous research 
on embodied music cognition (Johnson and Larson, 
2003) and situated cognition (Barsalou, 2009), this 
article claims that people do not count on a robust 
way of conceptualizing musical motion and space 
without metaphor.

In this respect, program music, a type of art 
music which attempts to render an extra-musical 
narrative, offers an excellent opportunity to study 
how the basic PATH, image-schema structures 
musical narratives. The conceptual metaphors here 
discussed additionally call up the inherent patterns 
of VERTICALITY, FORCE and CONTAINER in 
their respective source domains to conceptualize 
target domains as the musical rhythm, timing, pitch 
and phrasing.

Through the analysis of a case study, Peter 
and the Wolf (Prokofiev, 1936), this presentation 
addresses how these image schemas underlie 
conceptual metaphors such as those already 
identified by Johnson and Larson (2003) MUSIC IS 
A MOVING OBJECT, MUSIC IS A LANDSCAPE 
and MUSIC IS FORCE, and even others such 
as MUSIC IS A JOURNEY, MAJOR KEY IS 
HAPPYNESS and MINOR KEY IS SADNESS. 
I will additionally address the role of musical 
metonymy in identifying and characterizing the 
protagonists of the musical narrative.
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All sciences, one way or another, use their 
own research methods for various sides of what 
we call the «Reality.» Therefore, there is nothing 
surprising in the fact that one day their paths would 
have to cross. Some features of this «intersection» 
of sciences now seen in the difficulties and 
challenges transmitting from the field of general 
scientific methodology to the field of experimental 
and technological and formal logics (Suprun and 
others, 2007). These problems are most noticeable 
in such sciences as Psychology, Physics, 
Mathematics and Linguistics. One of them is 
the possibility to give different interpretations to 
what we are used to call the «objective reality». 
It appears, for example, in the ambiguity of the 
values   and meanings in Psycholinguistics and 
Psychosemantics, in a probabilistic description of 
quantum systems and the reduction of the wave 
functions, connections of categories of goals and 
motives with the systems theory, etc. Let’s try to 
bring the paradoxes that arise in these paradigms 
of these approaches to Reality to a common 
denominator. Bertrand Russell (1914) believed 
that as mental sensations are the source of our 
data, any scientific knowledge in principle is close 
to Psychological (in any case, what is happening 
in the world is much closer to a psychological 
explanation.) It is more convenient to start with 
the problems issues of Linguistics, as a language 
as a sign system is a universal tool for general 
scientific description of the Reality in any 
science, and its issues touch upon all directions. 
Linguistics, or more broadly – Semiotics, as the 
science of signs, has its own axioms and logic 
(«rules of inference»). Any mistake here would 
inevitably lead to errors in the description of the 
Reality in any approach, including Mathematics, 
as the Mathematics is also a language. The famous 
physicist Werner von Heisenberg, (1989) once 

remarked: «… understanding of any kind, whether 
it is scientific or not, depends on our language, 
from what we can express our thoughts. Any 
description of the phenomena, the experiments 
and their results are also based on language as the 
only means of understanding. «The fundamental 
principles of Semiotics are the» conventionalities 
«and» differentiating meaning «of any sign 
(Reformatsky, 2002). This means that the sign has 
no direct meaning, but directes to the meaning. 
Its semantic content is conditional, so it is a basis 
of the second signal system (Pavlov, 1951). In 
addition, the content of a sign is determined by 
its distinctive capabilities. We can agree on use 
of some signs to express something in the Reality 
that are essential for orientation and survival 
in the general conditions of our existence. The 
very contrast, conditionally distinguished by our 
determination of the Reality to»a different thing», 
determines, ultimately, the content of the sign.

Recognizing the «signal» character of 
sensations, we must also recognize the model sign 
character of our understanding of the hypothetical 
«objective reality» beyond» these sensations. For 
us, it is important to clearly understand that the 
«objective reality» is our model of representation 
of the hypothetical source of «objective» (that 
is, independent of individual consciousness) 
component of our sensations. Since the construction 
of mental representations is carried out on pre 
conscious level, it is clear that, in the scientific 
review should be included not only the relationships 
between objects, but also those algorithms and rules 
by which these objects are distinguished and built. 
It is not an easy task because, for example, training 
the selected objects from the visual field of patients 
whose cataracts have been removed in adulthood, 
lasts for several decades. In principle, it is possible 
in different ways to divide the visible reality in the 
objects of the same and receive effective for our 
survival model of that reality. Such differences 
are noticed by linguists working in the field of 
comparative studies (Comparative Linguistics). 
But the overwhelming similarity of the linguistic 
pattern of the world of different nations makes us to 
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suspect that there are common principles of such a 
division for all Homo Sapiens.

Actualization of any interpretation depends on 
the context of specific situations, the frequency 
determined by the general conditions of life and 
environment of these nations. If these conditions 
differ, then the communication is not adequate 
(understanding of people each other). As an example, 
we can recall the behavior of the uneducated flower 
seller Eliza Doolittle in a high-society environment 
of Dr. Higgins in George Bernard Shaw’s play 
«Pygmalion.» The multiplicity of interpretations of 
any concept is well known to linguists (Kobozeva, 
2000) and partially represented in monolingual 
dictionaries. They typically specify the area and 
the most probable use of specific meanings (eg, 
in common colloquial language, in the dialect, 
science, etc.). The attempt to describe the object as 
a «self-sufficient», irrespective of the conditions of 
perception, inevitably makes it polysemantic and 
«virtual» – representing the «superposition» of 
possible meanings, which is just at the moment of 
perception, «reduced» to a specific meaning. This 
corresponds exactly to the phenomenon known 
in Physics as the reduction of the wave function 
describing some quantum system (Greenstein, 
J., Zajonc, A., 2008). Heisenberg wrote about it, 
thinking about the logical structures in connection 
with the paradoxes of quantum mechanics 
(interference phenomena and reduction of the 
wave function) (1989): «These structures can be 
obtained, for example, by associations between 
certain intermediate meanings of words, so, for 
example, a secondary meaning of the word, almost 
leaving nothing in memory, can still significantly 
influence the content of the sentence when the word 
is uttered.

The fact that any word can cause a lot of half 
realized motions, which can be used to express 
through language specific aspects of reality more 
clearly than would be possible with the help of 
logics. « The individual creates a mental space in 
a certain model (or mental pattern of the world) 
that ordinary consciousness sees as the «objective 
reality» (see Petrenko, 2010). Here it is necessary 
to realize that the semantic space of meanings 
although generates a representation of physical 
space, but not identical to it. This was mentioned 
by Bertrand Russell (1914): «Not only colors, 
sounds, etc. are excluded in the scientific world, 
but also the space that we perceive when we see 
and feel». For the science, it is essential that it is 
a matter in space, but this space cannot be exactly 
the same space, which we see and feel.» Mental 

pattern (or fragments) are transmitted in the form 
of the second signal system or a language of the 
individuals. Then the objectivity of these messages 
(the identity of mental representations) are verified 
and their conversion into a scientific form of signs 
(in an ideal display of mental patterns in the form 
of a mathematical model or theory). Anyway, the 
sciences make the linguistic modeling of our vision 
of reality. It is obvious that with the help of signs 
we can construct a «mental pattern» of what we call 
the «external environment», but the» pattern» is not 
the territory or «the object named», according to the 
famous Alfred Korzybski’s principle (see Bateson, 
2009). Hence, the object is not a thing «beyond the 
senses» that existing independently of the knowing 
subject, and we constructed model of reality («the 
thing in itself,» according to Kant) checked for 
adequacy (as relevant empirical model predictions 
effects) and heuristic (as the prediction of new, 
previously unknown phenomena) and serving as 
one of many possible variants of «decomposition» 
of what we mean by «one reality». Moreover, recent 
experiments on quantum teleportation (Greenstein, 
J., Zajonc, A.,2008) suggest exactly the integrity 
and unity of the Universe, as opposed to his mental 
«object» of representation. In our opinion, the 
Psychosemantical approach (Petrenko, 2005, and 
on Suprun, 2007, Petrenko, Suprun, 2011) allows to 
detect and adequately describe the mechanisms and 
rules of a division of the world mentality and build 
an adequate model of mental representations.
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Abstract
Introduction: Attention-deficit hyperactivity 

disorder (ADHD) has been associated with subtle 
neuroanatomical anomalies, as well as deficits in 
working memory (WM) and behavioral inhibition 
(Barkley, 1997). Two important components of the 
WM, hindsight and forethought, have been proposed 
to be impaired in ADHD, but not adequately studied. 
Thus, the purpose of the present investigation was 
to delineate the neural correlates of forethought in 
ADHD children relative to typically developing 
(TD) individuals. The existence of a prefrontal 
dysfunction associated with behavioral inhibition 
and executive control deficits in ADHD and the 
link of forethought to WM and inhibition (Barkley, 
2011), has lead us to hypothesize that children with 
ADHD will show atypical patterns of prefrontal 
activations while performing a task related to 
forethought.

Methods: Twenty-one TD and 23 ADHD 
adolescents underwent neurocognitive testing and 
functional magnetic resonance imaging (fMRI; 3 
Tesla) while performing a forethought task. The task 
consisted of presentations of 56 original cartoon 
stories; half represented congruent sequence 
of action and the other half were incongruent. 
Participants had to answer if “yes” or “no” the 
sequences of actions make sense according to their 
expectation. All stories were presented in block 
of seven stories in a randomized manner. Non 
parametric statistical tests as well as independent 
sample t-tests and repeated measures ANOVAs 
were performed to assess differences between 
groups on correct answers and reaction time on the 
behavioural data. The fMRI data were analyzed with 
SPM5. Head movements were added as covariates 
into the model. One sample t-tests were then used 
to compare incongruent and congruent conditions 
within each group. Two samples t-tests were used 
for group comparisons.

Results: The behavioral data analysis showed 
that the mean performances of the ADHD group 
were consistently below those of the TD group. 

Adolescents with ADHD were less accurate on the 
correct answers for both task’s conditions and they 
made more omissions for the incoherent condition 
compared to adolescents with TD. Moreover, 
in all conditions, adolescents with ADHD were 
slower to respond than adolescents with TD. The 
fMRI data analysis revealed significant activations 
during performance of the incongruent relative 
to congruent condition in the left middle orbito-
frontal cortex, the right superior and inferior frontal 
gyri, right frontal inferior operculum, as well as 
the left supplementary motor area in the group of 
adolescents with TD. The opposite contrast did not 
reveal any significant results. In comparison, in the 
group of adolescents with ADHD, results showed 
significant activations during performance of the 
incongruent versus congruent condition only in 
the right inferior frontal gyrus (IFG) and the right 
portion of the basal ganglia (globus pallidus), 
as well as relative deactivations in the superior 
frontal cortex for the opposite contrast. The direct 

Figure 1: Difference map of results for the TD 
and the ADHD for the forethought task. Analyses 
revealed increased brain activations network, 
predominantly in the frontal regions for the TD 
relative to ADHD (red). Patients with ADHD 
showed more localized increased cerebral 
activation in the cerebellum compared to the TD 
(green).
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comparisons between the diagnostic groups during 
the incongruent versus congruent contrast, revealed 
significantly greater activations in the bilateral PFC 
in the TD adolescents, and more activations in the 
cerebellar vermis in the adolescents with ADHD 
(Figure 1 in red and green respectively).

Conclusion: The above results confirm difficulty 
for adolescents with ADHD to accomplish a 
task demanding executive functioning such as 
forethought. The adolescents with ADHD were 
less accurate and slower than adolescents with 
TD at forethought. Moreover, these findings are 
consistent with studies of executive functions and 
inhibition, which found the involvement of the 
frontostriatal network in the pathophysiology of 
ADHD (Bush et al., 2005, Paul et al., 2009). They 
confirm the role of the PFC in cognitive control 
and in the ability to orchestrate thought and action 
and confirm its dysfunction in ADHD. The inverse 
pattern of activation of the PFC and the cerebellar 

vermis in the TD and ADHD group could reflect 
a compensatory role played by the cerebellum 
in ADHD or be an indication of the malfunction 
of the neural network between the two regions in 
ADHD. Further research of the neural correlates of 
forethought in ADHD is warranted.
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The processing of relative clauses has been 
an important focus of research on a multitude 
of languages in various fields of linguistics and 
psychology over the past two decades because 
such clauses, with their structural complexity and 
morpho-syntactical differences among diverse 
languages, provide rich and unique data for linguistic 
analyses from typological studies investigating 
language universals to neuro-linguistic experiments 
examining memory mechanism in language 
comprehension.

The present study investigates further the 
well-documented, controversies notwithstanding, 
processing asymmetry (Gibson 2000, King and 
Just 1991, Yang and Perfetti 2010, inter alia) 
between subject and object relative clauses (RC) 
and uncovers important factors underlying such 
asymmetry. While most prior RC research focused 
on studies of sentence or reading comprehension of 
a particular language, the present analysis is based 
on data drawn from both discourse production and 
written texts of Chinese and English. By examining 
the occurrence and distribution of relative clauses in 
discourse between the two historically unrelated and 
morpho-syntactically very different languages, the 
study aims to explore (1) how cognitive operations 
conspire with semantic and discourse- pragmatic 

factors to generate the often skewed distribution 
of syntactic types of RCs in discourse, as observed 
in many languages, and (2) how general cognitive 
strategies such as easing memory burden and 
avoiding ambiguity operate with language-specific 
features to warrant the use of a RC construction 
that serves a particular discourse function. With this 
usage-based approach to the study of RCs, we hope 
to shed light on how language processing should 
be understood as the direct interaction between 
cognitive constraints, syntactic structure, and 
semantic and pragmatic interpretation.

The study first discusses similarities and 
differences between Chinese and English relative 
clauses with regard to the basic order of clause, 
the head NP position, the presence and absence 
of relative pronoun, and the marking of head NP 
because although typological differences in the 
constituent ordering may result in processing 
differences, languages with structural differences 
may exploit universal processing mechanisms as 
well. We argue that clause-level syntactic analysis 
alone is not sufficient and adequate to explain the 
observed preference for one type of RC structure 
over another because RCs are not processed as 
isolated dependent clauses but used mainly as 
a grounding and reference-tracking device in 
discourse (Fox & Thompson 1990, Givón 1993, Pu 
2007) and thus have to be studied in the rich context 
of the entire NP+RC (or RC+NP) construction as 
it occurs in discourse, i. e., the semantic features 
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of the head NP, the discourse function of the head 
NP, the pragmatic status of the head NP, the relative 
accessibility of the head NP as well as the structural 
characteristic and discourse function of the RC. 
Further, in deploying a RC to modify a given NP, 
speakers are perpetually faced with decisions on 
when to ground a particular referent and what 
particular RC to use for the hearer to uniquely 
identify the referent in discourse processing. This 
decision-making process is determined largely by 
the interaction of several factors: speakers’ own 
cognitive demands during discourse production 
and their assumptions about the hearers’ state of 
knowledge on the referent of the head NP under 
discussion, the semantic properties of the head NP, 
and the discourse and situational context in which 
the entire construction occurs.

The study hence proposes that what determines 
a language user’s choice of a particular relative-
clause construction in discourse production depends 
on general cognitive strategies underlying language 
processing as well as semantic and discourse-
pragmatic properties of the head NP and its relative 
clause. The cognitive strategies most relevant to RC 
processing are Closure and Normal Form (Prideaux 
and Baker 1986): The former hinges on our working 
memory (and storage) limitations, and the latter 
depends on our experience with various structures 
of utterances, both of which reflect how our mind, 
with limited resources, processes information 
recruitment and usage with minimum justifiable 
effort. The discourse-pragmatic considerations 
consist of three aspects: information status, 
topicality and discourse function, the first two of 
which have to do with the mental accessibility of 
the head (NP) referent in the mind of the hearer, and 
the last has to do with the grounding function of 
a RC. The semantic properties, on the other hand, 
include humanness, agentivity, and saliency of the 
head NP as well as its specificity and referentiality. 
The interaction of these three factors warrants the 
use and function of relative clauses in discourse.

The study demonstrates that relative-clause 
distributions between Chinese and English discourse 
are remarkably similar: While RCs modifying 
subject head NPs are used almost as frequently 
as those modifying object NPs, subject RCs (i. e., 
with relativized subject NPs) are used much more 

frequently than object RCs (i. e., with relativized 
object NPs); while subject RCs modifying subject 
head NPs are by far the most frequently used RC 
construction (i. e., the SS structure) in discourse, 
object RCs modifying subject head NPs (i. e., 
the SO structure) are extremely rare. Although 
the asymmetry between subject RCs and object 
RCs, as found in prior research, do exist in both 
languages, it is much more complex than a clause-
level phenomenon but due largely to the cognitive 
advantage of subject RC processing and the semantic 
and discourse-pragmatic properties of the head NP 
that subject RCs modify. In discourse processing, 
speakers normally use cognitive strategies such 
as ‘normal order’, ‘anti-interruption’, ‘given-
preceding-new’, etc. to combat the short-term 
memory constraints. As a result, the relative clauses 
they produce are usually the types that can be 
processed with relative processing ease. In addition, 
the semantic and discourse-pragmatic properties of 
the head NP of an RC such as topicality, thematic 
importance, grounding function, humanness, 
givenness, and saliency conspire to determine the 
coding of an RC structure, resulting in the given 
patterns of RC distribution in discourse of the two 
languages.

Furthermore, the study investigates the 
similarities and differences of RCs produced 
between spoken and written discourse in both 
languages, and explores language-universal as 
well as language-specific characteristics of RCs in 
discourse production.
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Many authors coming from different 
frameworks agree that modern linguistics should 
be anthropocentric. Among other things, this 
presupposes a special interest to the differences in 
individual grammatical systems. However, there 
are still very few studies where this problem is 
addressed. Probably, the main reason is that in the 
majority of cases, variation in the grammar can be 
described by opposing the literary norm to a dialect 
or a vernacular.

In this study, we came across a domain 
where such dichotomies would not suffice. We 
conducted several questionnaires where native 
speakers coming from St. Petersburg were asked to 
evaluate various Russian sentences with possessive 
pronouns. The results show a great variety of 
individual patterns that cannot be reduced to 
the more or less strict adherence to the literary 
norm. We identify several factors that might be 

responsible for this diversity by playing different 
roles in different speakers’ grammars. In addition 
to that, we discuss the implications of our findings 
for the generative theories of anaphora (such as 
Chomsky 1981; Reuland 2011 etc.), because these 
theories primarily specialize in explaining why 
certain sentences are or are not acceptable in a 
particular interpretation, while other theories aim 
to answer other questions, e. g. which referential 
means are used in which contexts, or, when several 
interpretations of a sentence are possible, which 
one is preferred in which context (see Kibrik 1996; 
Mitkov 2002, among many others).

Our questionnaires included ‘NPNOM V NPACC’ 
sentences in different word orders (SVO, OVS, 
OSV, SOV), ‘NPDAT V NPNOM’ sentences with the 
verbs like nravit’sja ‘to appeal’ in the same word 
orders,1 and a number of other constructions. 
Nominative and non-Nominative NPs were used 
with the possessive pronouns svoj ‘self’s’ or 
ego / ix ‘his / their’ in different conditions, and 
both quantificational and non-quantificational 
antecedents were tested. Several examples are 
given below (indices indicate where coreference is 
intended).

(1)  a. Otličnikii ljubjat svoixi / ixi učitelej ‘A-studentsNOM like self’s / their teachersACC’.
 b. Otličnikii nravjatsja svoimi / ixi učiteljam ‘A-studentsNOM appeal self’s / their teachersDAT’.
 c. Svoii / ixi učitelja ljubjat otličnikovi ‘self’s / their teachersNOM like A-studentsACC’.
 d. Svoii / ixi učitelja nravjatsja otličnikami ‘self’s / their teachersNOM appeal A-studentsDAT’.

Firstly, acceptability of such examples in the 
intended readings depends on several sentence-
internal syntactic and semantic factors. E.g. svoj is 
supposed to be used with Nominative antecedents, 
i. e. (1a) and (1b) are grammatical with svoj and 
ungrammatical with ix according to the literary 
norm. However, this and other syntactic factors 
do not play the same role for all speakers: many 
idiolects significantly differ from the normative 
Russian. (1b) with ix is better than (1a) with ix for 
the majority of speakers, and many of them judge 
the former as only slightly degraded. We will 
argue that for some speakers, it is important that 
in (1b), the Nominative argument is a theme (and 
is merged internally, according to the generative 
grammar), while in (1a), it is an experiencer (and is 
merged externally). To give another example, many 
speakers rate the sentence Mašei nravitsja svojai 
rabota ‘MashaDAT appeals self’s workNOM’ and Maše 
svoja rabota nravitsja as only slightly degraded or 
completely acceptable. The norm prescribes to use 

ee ‘her’ in such cases, but many idiolects appear to 
deviate from it in the cases where svoj can be easily 
replaced by non-pronominal sobstvennyj ‘own, 
private’. E.g. Etu firmui rekomendujut svoii direktora 
‘this firmACC recommend self’s directorsNOM’, where 
such replacement is impossible, is universally 
rejected.

Secondly, the ratings were influenced by several 
context-related factors, listed in (2a-d). Notably, 
these factors are almost universally ignored in the 
formal syntactic tradition, which is obviously a 
mistake for the ‘free word order’ languages like 
Russian. These factors did not play the same role in 
different speakers’ answers, to the extent that certain 
examples were judged as grammatical by some 
participants and as completely unacceptable by the 
others. In our view, this is an expected result: if a 

______________
1 ‘NPDAT V NPNOM’ is the neutral order in such cases. 
NP stands for noun phrase.
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sentence is degraded in zero context, some speakers 
would rate it as such, while the others would try to 
find the right context for it (usually unconsciously), 
and their ratings would depend on how easily it can 
be found. To ensure that the relevant phenomena 
are indeed context-related, we introduced certain 
manipulations in our examples and in many cases 
additionally checked whether they improved in 
various contexts.

(2)  a. Canonical word orders tended 
to receive higher ratings than non-canonical ones, 
which are normally not felicitous in zero context.

 b. Sentences where possessive 
pronouns preceded their antecedents tended to 
receive lower ratings. Presumably, in some cases the 
problem is syntactic (backward pronominalization 
in Russian is discussed e. g. in (Avrutin & Reuland 
2004; Kazanina 2005), while in the others it 
is context-related: unlike the former, the latter 
improved in appropriate contexts.

 c. Out of sentences with backward 
anaphora, examples where the pronoun has the 
same referent as the focused constituent tended to 
receive especially low ratings. For some speakers, 
certain sentences improved in context and when 
the focused constituent was made unambiguously 
contrastive (‘not X, but Y’), presumably because 
contrastive focus often contains given information in 
naturally occurring discourse. To give an example, 
Ixi učitelja ljubjat otličnikovi ‘their teachersNOM like 
A-studentsACC’ was judged as degraded by most 
speakers (3 out of 10, on average). Some of them 
rated a modified version of this sentence Ixi učitelja 
ljubjat otličnikovi iz 5A, a ne iz 5B ‘their teachersNOM 
like A-studentsACC from the grade 5A, but not 5B’ 
significantly higher.

 d. Verb-final orders, like OSV, 
presupposing the narrow focus on the verb, tended 
to receive lower ratings, presumably because the 
narrow focus on the verb is rare and felicitous 
contexts are more difficult to conceive of. For some 
speakers, certain sentences improved in context 
and when the verb was modified by an adverb, 
like očen’ ‘very’. E.g. Otličnikami ixi učitelja 
nravjatsja ‘A-studentsDAT their teachersNOM appeal’ 
received lower ratings than Otličnikami ixi učitelja 
očen’nravjatsja ‘A-studentsDAT their teachersNOM 
appeal a lot’ from most participants.

Thirdly, in one of our questionnaires we 
enrolled participants from different social and 
age groups (schoolchildren, university students, 
school teachers, soldiers) and found no correlation 
between these factors and the tendency to adhere 
to the literary norm. Apparently, speakers are much 
less aware of the existence of the prescriptive norm 
in this domain than in many other cases (like gerund 
control).
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Psychologists noticed that people tend to name 
objects at one particular level of abstraction (so 
called ‘basic level’). E. Rosch tried to define basic 
level through the series of converged operational 
definitions and connect it with prototype theory 
(Rosch et al., 1976). The idea of prototype describes 
the internal structure of category: it is assumed that 
category members are different in typicality, and 
more typical members have more common features 

with other members of this category and less with 
the members of contrast categories. Experiments 
showed that category typicality is an important 
dimension of semantic memory influencing a 
wide range of experimental measures and tasks – 
categorization time, productive frequency, inductive 
inferences, episodic memory, etc. (Hampton, 1997). 
The idea of basic level describes similar effect in 
the hierarchy of categories. One level of abstraction 
is considered as cognitively privileged with respect 
to cue validity, gestalt perception, image formation, 
motor movement, knowledge organization, etc.

Typicality effect is investigated in depth. It 
could be found not only in natural categories but 



144

also in strictly defined and abstract categories, 
in various fields such as personality perception, 
categorization of everyday situations, psychotic 
diagnoses (Hampton, 1997), linguistic categories 
(Lakoff, 1987). However, the absence of typicality 
effect in some categories (ad hoc categories, 
some abstract categories) may be regarded as the 
evidence that this mechanism is not universal 
for categorization explanation. That’s why it is 
interesting to check whether basic level effect exists 
in abstract categories. The category of science 
was chosen as such abstract category because it 
has wide and well-defined structure. Usually the 
most frequently used word in object naming task 
is considered as basic. Similarly it is proposed to 
consider the task of attibuting some problem to the 
competence of certain field of human activity as 
operational definition of basic level in the hierarchy 
of absract categories.

For the present study three sciences were chosen 
(mathematics, physics, and psychology). For each 
science 10 different problems were formulated 
(e. g., to find the roots of quadratic equation). 
Subjects were to define what field of knowledge 
solves the particular problem. It was assumed that 

for novices (non-experts in any of these domains) 
categories such as physics or mathematics would 
be the basic level terms. Consequently, this level of 
abstraction will be used more frequently.

It is known that the special psychological status 
of the basic level can be modified by experience: in 
the domain of expertise subordinate-level categories 
become as differentiated as and sometimes even 
more differentiated than basic-level categories 
(e. g., Tanaka&Taylor, 1991; Johnson&Mervis, 
1997). Consequently, the same effect should be 
observed in the system of abstract categories. These 
hypotheses were checked in two experiments.

For the first experiment two groups – novices 
(first-year psychology students) and experts (last-
year psychology students and Ph.D. students) – 
were chosen for naming task. Statistical analysis 
shows that expertise influences the level of naming 
of abstract categories. With the increase in expertise 
the number of sub-subordinate names is increased 
and the number of basic level terms is reduced in 
the domain of expertise. The results also show that 
there could exist such taxonomic chains where 
it’s impossible to find a basic level category, e. g. 
science – mathematics – algebra, geometry – linear 

Picture 1. Number of terms used to name the science dealing with particular problem for three groups of 
experts. Vertical bars denote 0,95 confidence intervals.
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algebra, analytic geometry. Two levels of 
abstraction (mathematics and algebra, geometry) 
were used equally frequently by the participants of 
the experiment.

For the second experiment three groups of 
experts (last-year students) in each of the domains 
were taken. The results presented on the picture 
show that for two groups of experts basic level 
shift did occur. For students of physics department 
former subordinate level became the most frequently 
used, for students of psychology department even 
sub-subordinate level became the most frequently 
used. The patterns of answers of physicists and 
psychologists in the domain of expertise were very 
different from the patterns of answers in other 
domains. Only students of mathematics department 
showed the same pattern as novices.

The results of the experiments show that 
abstract concepts could demonstrate basic level 
effect although there exist hierarchical chains 
without clear basic level. Expertise in any field of 
study leads to the shift of basic level effect to more 
concrete levels of abstraction.

All these facts confirm that we operate with 
abstract concepts in the same manner as with 
concrete ones: a certain privileged level of 
abstraction could exist in concepts’ hierarchy and 
experience in a particular domain may result in 
cognitive preference of more concrete levels of 
abstraction.
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Since second language (L2) processing has been 
investigated with event-related potentials (ERPs), 
there is an ongoing debate whether native speakers 
and L2 learners have access to the same neural 
processing capacities and therefore should show 
comparable ERP responses to linguistic stimuli. 
With respect to syntactic processing, small changes 
in the onset of the age of acquisition (AoA) have 
shown to have a massive impact upon the observed 
ERP patterns of L2 learners; however, when it 
comes to semantic processing, even late learners 
show a qualitatively similar pattern (N400) as native 
speakers, though onset/peak latencies, amplitude, 
effect sizes, and distributional parameters of the 
N400 may slightly differ (e. g. Weber-Fox and 
Neville 1996; for a review, see Moreno et al. 2008).

Whereas most discussions about lexical-
semantic N400 effects are based on the “N400 
congruity effect” (difference wave between 
congruous and incongruous words) or proceed from 
the unquestioned assumption that “larger N400s” 

for incongruent relative to congruent words always 
reflects increased processing costs for the former, 
only few studies considered the possibility that 
the N400 might not be a monolithic effect, but – 
at least under certain conditions – could involve 
qualitatively different processes (e. g. Vespignani et 
al., 2010; for an extensive discussion of this issue 
see Molinaro and Carreiras, 2010).

For example, Roehm et al. (2007) found 
evidence for distinct parsing strategies due to task 
demands and/or semantically restrictive contexts. 
In a sentential context involving antinomies (e. g. 
The opposite of black is …) participants showed 
a P300 for the sentence-final word in the antonym 
condition (white), in contrast to graded N400s 
for the related (yellow) and non-related (nice) 
conditions. The authors suggested that the P300 
reflects the match between the parsers’ prediction of 
an incoming element (pre-activated representation) 
and the target stimulus.

In this experiment we wanted to investigate 
whether a prediction-based processing strategy 
is observable in high cloze-probability sentences 
for native speakers of English and whether such 
a strategy is restricted to L1 speakers or is also 
accessible to speakers with English as L2.
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13 native English speakers and 13 advanced 
German learners of L2-English read sentences 
where the sentence-final word either was 
semantically congruent (A) or incongruent (B) with 
the previous context. Crucially, the prior context 
enabled a strong prediction about the upcoming last 
word. The stimulus material was part of a larger 
study with various conditions (reported elsewhere). 
The two groups showed no differences with respect 
to behavioral measures (accuracy, RT).

As in previous studies (see Moreno et al., 
2008), semantically deviant structures elicited 

a similar N400 for both groups (L1 & L2) 
suggesting similar processes for native and L2 
speakers. More interestingly, only the native 
speakers showed an early positivity (P300) 
for semantically congruent sentences, thereby 
indicating a prediction-based parsing strategy. 
As the P300 was absent in the L2 group, we 
conclude that language learners – even with 
an advanced proficiency level – do not have 
access to the same neural resources that enable 
a prediction-based processing strategy in native 
speakers.

Stimulus examples:
A.  semantically congruent:  The tree was too high to climb.
B.  semantically incongruent:   The tree was too high to laugh.
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Introduction Reduction of social cognition is 
consistently registered in schizophrenia spectrum 
disorders [review Penn D. L. et al., 2008]. In 
particular, a number of researchers have shown an 
impairment of social cognition in form of theory of 
mind (ToM) in patients with schizophrenia. ToM 
refers to the ability to represent human mental states. 
It includes the understanding of false beliefs, hints, 
intentions, deception, metaphor, irony and faux 
pas. The etiology of ToM deficits in schizophrenia 
remains unclear, in part because the genesis of 
normal ToM is still unknown [review Penn D. L. 
et al., 2008]. Many researchers have noted the 
relationship between ToM and the frontal lobe, 
mainly of the right hemisphere [review Brune M., 

2006]. In this work we studied ToM in patients 
with schizophrenia spectrum disorders. Also, 
we analyzed the relationship of ToM with some 
processes of selective attention and some structural-
functional characteristics of the dorsolateral 
prefrontal cortex (DLPC). The former was done 
with the additional analysis of the auditory evoked 
related potentials (ERP) in the oddball paradigm 
as P300 wave of ERP is considered to reflect the 
processes of working memory maintenance [Polich 
J., 1999]. The latter comprised the study of the 
proton magnetic resonance spectroscopy data in 
DLPC. The analysis was done for N-acetylaspartate 
(NAA) which is assumed to be a marker of the 
neuronal tissue functionality [review Dager S. R. 
et al., 2009]. It was hypothesized that ToM would 
be compromised in schizophrenia and correlated 
with the lower and more prolonged P300 and lower 
NAA.

Methods The sample comprised 20 young 
(21.9±2.3 years) right-handed male patients 
with schizophrenia or schizoaffective disorder 
(F20, F25, ICD-10). The patients were in the 
clinically stable state, PANSS positive scores 
were 10.5±2.7; negative scores – 17.2±4.7; global 
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scores – 56.6±11.4. The control group comprised 
15 age-matched (22.4±2.06 years) mentally healthy 
right-handed males. 6 patients and 7 controls 
underwent also 1-HMRS analysis.

ToM was studied with the second order false 
belief (FB) and faux pas (FP) tasks. FB tasks tested 
the ability to understand what someone else thought 
about what another person thinks. FP tasks were 
directed to the ability to define awkward situations 
in communication between people. The false 
belief test was as followings: Martha and Oliver 
are sitting in the kitchen talking. Oliver is eating 
cookies. Oliver gets up and leaves the room. Martha 
closes up the box of cookies and puts them away in 
a cabinet. While he is outside of the room, Oliver 
looks back through the keyhole and sees Martha 
moving the cookies. Martha goes back and sits 
down. Then Oliver opens the door. The faux pas test 
was as followings: Helen’s husband was throwing 
a surprise party for her birthday. He invited Sarah, 
a friend of Helen’s, and said, “Don’t tell anyone, 
especially Helen.” The day before the party, Helen 
was over at Sarah’s, and Sarah spilled some coffee 
on a new dress that was hanging over her chair. 
“Oh!” said Sarah, “I was going to wear this to your 
party!” “What party?” said Helen. “Come on,” said 
Sarah, “Let’s go see if we can get the stain out.” 
[Stone V.E. et al., 1998; Russian adaptation – 
M. V. Alfimova et al., 2003]. The subjects were red 
the test stories and asked the questions about them.

1H-MR spectra were acquired on a 3T Phillips 
Achieva (Holland) scanner using presaturation 
pulse and PRESS with TE = 35 ms, TR = 2000 ms. 
The voxel (20×15×10 mm3) was placed in DLPC 
(Fig.1). The ratio of NAA/Н2О was analyzed.

Stimuli presentation in the standard two-tones 
oddball paradigm and ERP recording were done 
with NeuroKM mapping system (Statokin, Russia) 
coupled with the audio generator (MBN, Russia). 
Targets were tones (1000 Hz, 60 dB) presented with 

the probability of 0.8, non-targets – tones (2000 Hz, 
60 dB) with probability of 0.2. ERPs were sampled 
for 30 targets, P300 peak amplitudes and latencies 
were analyzed.

Results There were no significant differences 
between groups in ToM tasks (1.9±1.3 vs 1.5±1.2 
for false belief tasks; 2.9±0.4 vs 2.8 ± 0.4 for faux 
pas tasks) and between groups in NAA (0.86±0.08 
vs 0.8±0.13 in the left hemisphere; 0.88±0.09 vs 
0.8±0.06 in the right hemisphere). There were found 
significant differences (р<0.05) between groups by 
P300 latency in F4, F8, P4, and amplitude in F8. 
There were found significant correlations (р<0.05) 
between faux pas tasks results and NAA in the left 
hemisphere (r (Sp) = –0.8), as well as between 
NAA in the right hemisphere and P300 latency in 
T3 (–0.9) in the control group.

Discussion Although preliminary, the findings 
did not support the hypothesis. ToM in schizophrenia 
patients did not differ from norm. It contradicts the 
findings of the other authors [Alfimova M.V. et al., 
2003 for example] probably due to the medicated 
and clinically stable state of the patients with 
marked reduction of psychopathological symptoms. 
In addition, the relatively young age of the subjects 
assumes the higher brain plasticity and more 
pronounced compensatory resources. Both factors 
could be accounted for the relative “normalization” 
of some mental processes.

In this context, the found intergroup differences 
in P300 could be due to the abnormalities of 
the wave’s generators located out of the DLPC 
(probably in the temporal zones).

The found relationships between ToM faux pas 
and NAA in norm emphasizes the impact of DLPC 
to the support of some higher mental processes in 
man.
Supported in part by the Russian Foundation for 
Humanities grant 10–06–00714a

Fig.1. Anatomical localization of voxel 
and part of the obtained spectrum with 
NAA peak in one of the control subjects.
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The problem
The problem of the context as related to cognitive 

processes has been systematically considered since 
the pioneering works of Gestalt psychologists who 
were the first to show, for example, the perceptual 
contrast phenomenon. The influence of context 
on comparison of objects manifests itself in the 
presence of the Ebbinghaus illusion investigated 
in experimental studies (e. g., Hassin, 2001). It 
was also revealed that linguistic context influences 
subjective ratings of words’ similarity (e. g., Medin, 
Goldstone, Gentner, 1993). A further investigation 
of the given problem was carried out in the current 
study.

Method
The aim of the study was to examine how 

comparison of two similar visual objects is affected 
by the type of the context they are perceived in. Two 
aspects of comparison were investigated: subjective 
evaluation of similarity of two objects and verbal 
description of their similarities and differences. 
Experimental study with the independent measures 
design consisted of the 3 main series: the target pair 
of objects was presented in the context of either 
similar or different to them objects, or without 
any surrounding at all. Participants performed 
two tasks: they made evaluations of target objects’ 
similarity using a 10-point scale and produced 
subsequent explanations of the reasons of giving a 
certain similarity value. Verbal statements were tape 
recorded, transcribed into the text files, and treated 
with the special method of analysis (Samoylenko, 
McAdams, Nosulenko, 1996).

Two photos of very similar female eyes served 
as the target stimulus pair. For the context of similar 
objects (“homogeneous context”), 7 photos of 
female right eyes, close to the target pair in color, 
general contours, and ethnical reference were 
used (Fig.1-left). The context of different objects 
(“heterogeneous context”) included 7 photos of 
eyes, differing in color, shape, size, and ethnical 
reference (Fig.1-right).

Results
The results concerned the target objects’ 

subjective evaluation of similarity (Fig.2) and 
their verbal comparison in different experimental 
situations (Fig.3). One and the same target pair 

of objects was subjectively rated as significantly 
less similar (P≤0,001) when it was presented in a 
“homogeneous” context than in the “heterogeneous 
context”.
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Fig. 2. Similarity ratings of the target objects 
presented in and without contexts.

When the target pair of objects was presented 
without the context, there was a tendency to 
verbalize more of their differences than similarities. 
When the same pair of target objects was presented 
in the «heterogeneous» context significantly more 

Fig. 1. Stimulus material.
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of their similarities than differences were verbalized 
(at P≤0,001). In the «homogeneous» context, the 

proportions of verbalizations containing similarities 
and differences between the target objects were 
found to be approximately equal.

Thus, it was experimentally demonstrated that 
subjective evaluation of objects’ similarity is a 
context-specific process. The study also showed how 
verbal comparison of objects is influenced by the 
type of surrounding context they are presented in.
This research was supported by the Russian Human 
Sciences Foundation, Grant No 11–06–01176a

Hassin, R. 2001. Making features similar: Comparison 
processes affect perception. Psychonomic Bulletin & Review 8 
(4), 728–731.

Medin, D., Goldstone, D., Gentner D. 1993. Respects for 
Similarity. Psychological Review 100 (2), 254–278.

Samoylenko E., McAdams S., Nosulenko V. 1996. 
Systematic analysis of verbalizations produced in comparing 
musical timbres. International Journal of Psychology 31, 255–
78.

COGNITIVE CORRELATES OF INDIVIDUAL 
DIFFERENCES IN DECEPTION

Justyna Sarzyńska, Marcel Falkiewicz
justyna.sarzynska@swps.edu.pl, 
m.falkiewicz@nencki.gov.pl
Warsaw School of Social Sciences and 
Humanities, Nencki Institute of Experimental 
Biology (Warsaw, Poland)

The main goal of the project is to identify 
the neurobiological correlates of individual 
differences in ability to deceive others. The 
definition of deception is narrowed to presenting 
false information about personal characteristics in 
order to make others like the deceiving person. For 
experimental purposes, a new paradigm based on 
‘speed-dating’ social event was prepared, in which 
the subject will take part in a series of short talks 
with potential dates. The subject will be instructed 
to make all the dates like him or her.

The initial chatting partner will present the 
subject with some sparse information about him- or 
herself and then start asking questions related to the 
subject’s personal attitudes. Bearing in mind the 
instruction, the subject will have to adjust and give 
the answers which he or she will perceive as most 
likely to be shared by the date. This is based on a 
widely recognized presumption that people who 
have more in common get to like each other more 
easily. The series of chats will then continue with 
subsequent dates who will reveal different personal 
information to the subject.

During the experiment each of the questions 
regarding the subject’s personal attitudes will be 

asked by at least two different dates – preferably 
by those who have presented extremely polarized 
personal information. This part of the experimental 
paradigm is absolutely crucial – having to answer 
same questions from different dates, the subject 
will be forces to give opposite answers in order to 
make both dates like him. The paradigm avoids the 
main fallacy of deception studies as the subjects 
will be free to make their own decisions when to 
lie or when to tell the truth. The influence of the 
specific cognitive processes on the ability to lie 
will be investigated, thus providing more precise 
characteristics of the cognitive processes underlying 
deception.

Cognitive abilities which, according to the 
model presented by Walczyk (2003), may have 
a significant effect on the process of lying, 
include: the efficiency of the working memory, 
attentional set-shifting and cognitive control with 
special emphasis on inhibition of the automatic 
information. The level of those abilities in subjects 
will be respectively measured by the following set 
of tasks:

In the working memory (WM) task, three 
geometrical figures are displayed to the subject 
serially in random order. The subject’s task is to 
count the number of appearances of each figure 
and press a button when the same figure appears 
for the third time. This task requires constant 
updating of the working memory (counting the 
number of 3 figures and resetting the counter after 
successful answer). The task is difficult, but suitable 

Fig. 3. Verbal comparison of target objects 
presented in and without contexts.
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for capturing subtle differences between young 
and healthy subjects. The total number of correct 
responses will be used as a primary measure of WM 
performance (Chuderski and Chuderska, 2009).

In the task measuring the effectiveness of 
attentional switching, the subjects are presented 
serially with digits from range 1–4 and 6–9. Before 
each number an instruction is presented. If the 
instruction says ‘smaller’ the subject has to press 
the left button if the number is smaller than 5 and 
the right button otherwise. When the instruction 
says ‘even’, the subject has to press left button if 
the number is even and the right button otherwise. 
The instructions and stimuli are presented rapidly 
(1s for instruction and 3s for the decision). The 
instruction changes each 3–6 trials. The primary 
measures of attentional switching is the general 
accuracy (number of correctly classified numbers) 
and the difference between RTs immediately 

after the instruction switch and between switches 
(Chuderski, 2007).

Inhibition will be measured with a similar 
task. The subjects will be presented with digits 
from range 1–9 and their task will be to press the 
left response button when the number is even and 
the right button otherwise. However, in random 
50% of the trials the digit will appear inside a 
square. The subjects will have to give an opposite 
response (even – right button, odd – left button). 
The performance will be measured in terms of 
correct trials and the difference in RTs between the 
inhibition and no-inhibition condition.

To conclude: we would like to check if subjects 
with the higher level of working memory, inhibition 
and attentional set-shifting will present shorter 
reaction times while lying which will enhance 
the accuracy of their lies in comparison with the 
subjects with low degree of these features.

THE REENACTMENT OF KNOWLEDGE: SENSORY-
MOTOR REPRESENTATIONS IN MENTAL LEXICON

Tatiana Yu. Sazonova, Richard J. Daley, 
Svetlana A. Pashneva
tsazonova@gmail.com, spashneva@gmail.com
College Chicago (USA), Kursk State University 
(Russia)

The avalanche of works in neuroscience 
shows that virtually the whole brain is involved in 
mental performance [Chernigovskaya et al. 2005]. 
Functional imaging provided strong evidence for 
the sensory-motor theory of semantics [Noppeney 
2009]. This theory suggests that semantic 
processing relies on reactivation of sensory-motor 
representations that were involved in perception 
and action. There is an increasing interest in the 
effects of sensory-motor knowledge on referential 
semantics.

Two traditional views, embodied and symbolic, 
have crystallized over the years to advocate for 
the long-standing debate on interaction between 
linguistic and sensory-motor processes and the 
nature of cognitive representations (see [Barsalou 
1999; Barsalou et al. 2003; Decety and Grezes 
2006; Glenberg and Robertson 2000; Gibbs 
2006; Kaschak et al. 2005; Zwaan 2004] vs. 
[Pylyshyn1984; Chatterjee 2010]). There also 
appear new hypotheses that attempt to couple these 
two approaches showing the neural overlap between 
action, imagination, and language, and providing 
evidence that the existence of a level of abstraction 
above multimodal representations is not necessarily 

at odds with the idea of embodied cognition [Taylor 
& Zwan 2009].

These findings resonate with our view of mental 
lexicon as a dynamic functional system. The items 
in the mental lexicon are viewed as products of 
a complex interaction of perceptual, cognitive, 
emotional, and verbal experience stored in one’s 
memory and simultaneously utilized at different 
levels of consciousness when a word provides 
access to interconnected fragments of the personal 
knowledge in our mind.

The focus of this paper is to explore the links that 
connect language, perception, and action that are at 
the core of embodied theories. Language constitutes 
a set of cues for forming mental representations 
of the referential situation, a situation model by 
guiding attention to aspects of the referential 
world. A central question in psycholinguistic and 
cognitive science research concerns how semantic 
information can refer to things in the world.

Here, we will briefly review evidence 
coming from previous decades of research on the 
interaction between language, objects, and actions, 
in addition to exploring the empirical results of 
recent experiments and methodologies. Our earlier 
research in the strategies of object and action naming 
revealed that actions are very often identified via 
tools (objects), whereas objects’ identification and 
naming is often mediated by actions.

Barsalou’s [1999] perceptual symbol systems 
theory provides a theoretical framework for how 
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lexical semantics can be grounded in sensory-
motor processing. Since conceptual knowledge of 
objects is gained from bodily-environmental (inter) 
actions via many modalities, motor and kinestetic 
modalities (e. g. grasping and manipulation objects) 
capture important features of objects, which are 
incorporated into the lexical-semantic system. 
Retrieval of sensory-motor knowledge involves 
partial neural reenactment of sencorimotor states 
that were active during various encoding episodes, 
and can be measured by body-object interaction 
index [Wellsby 2011]. At conceptual level it 
corresponds to mental simulations, often described 
as mental models of situation.

Two questions arise from these speculations: 
How a person will identify and name a new object 
with no prior sensory-motor experience, and how 
a person will identify and name an action if only 
motor information is available for identification? 
Since both, object and action concept activation 
is related to accessing conceptual information 
about action attributes, it seems plausible to 
assume that sensory-motor knowledge is involved 
in identification, categorization and naming of 
actions and objects, interacting with other available 
conceptual and contextual information. To further 
explore embodied effect on referential semantics we 
have examined the influence of motor experience 
on lexical conceptual processing of objects and 
actions.

Experiment 1. The data collected in the 
object-naming experiment for 45 colored pictures 
(collected by Jessica Horst) were analyzed to 
explore what cues are more typical and what 
features are more recognizable in spontaneous 
object naming. The participating subjects were 
all native speakers of Russian and had normal or 
corrected-to-normal vision. All participation was 
voluntary. Pictures of novel objects were used to 
elicit names, each picture is of a real 3D object, 
though none of the objects have names. Depending 
on the perceptual and/or semantic cues competing 
to trigger a word for naming, the naming strategies 
were brought to light. We show that different motor 
affordances may vary in their richness, and may 
represent a different part of conceptual knowledge 
during semantic processing.

Experiment 2. In order to observe motor effect 
on action identification we used a set of moving 
stimuli involving human actions under point-light 
conditions as seen from different viewpoints. 22 
fairly short, well-delineated, and visually “loopable” 
actions include the dynamic component and, thus, 
can be viewed as context-free and situationally 
independent visual representations of actions. 20 
subjects with no prior experience with point-light 
figures participated in action naming experiment. 
We have collected some preliminary data regarding 
spontaneous naming of these actions.

Our findings strongly support the prediction we 
provided above, namely, sensory-motor information 
is an integral component of lexical semantics for 
both, objects and actions. The degree of sensory-
motor involvement appears to depend on the depth 
of semantic processing.

Potentially important co-findings are also 
discussed in terms of future research.

Barsalou, L. W. 1999. Perceptual symbol systems. Brain and 
Behavioural Sciences 22. 577–660.

Barsalou, L. W., A. K. Barbey, W. Kyle Simmons & 
C. D. Wilson. 2003. Grounding conceptual knowledge in 
modality-specific systems. Trends in Cognitive Sciences 7 (2). 
84–91.

Chatterjee A. 2010. Disembodying cognition. Language and 
Cognition 2–1, 79–116

Decety, J. & J. Grezes. 2006. The power of simulation: 
Imagining one’s own and other’s behaviour. Cognitive Brain 
Research. 1079. 4–14.

Gibbs, R. 2006. Embodiment and cognitive science. New 
York: Cambridge University Press.

Glenberg, A. M. & D. A. Robertson. 2000. Symbol 
grounding and meaning: A comparison of high-dimensional and 
embodied theories of meaning. Journal of Memory & Language 
43. 379–401.

Noppeney U. (2009). The sensory-motor theory of 
semantics: Evidence from functional imaging. Language and 
Cognition. 1–2, 249–276.

Taylor L. J. & Zwaan R. A. (2009), Action in cognition: The 
case of language. Language and Cognition, 1–1.

Wellsby M., Siakaluk P. D., Owen W. J. & Pexman P. M. 
2011. Embodied semantic processing: The bodyobject interaction 
effect in a non-manual task. Language and Cognition 3–1. 1–14.

Zwaan, R. 2004. The immersed experiencer: Toward an 
embodied theory of language comprehension. In B. H. Ross 
(ed.). The psychology of learning and motivation, vol. 44. San 
Diego, CA: Academic Press.



152

DIAGNOSTIC SIGNIFICANCE OF SLEEP 
IN DISORDERS OF CONSCIOUSNESS

M. Schabus1, N. Chwala-Schlegel1, V. Cologan2, 
J.Lechinger1, S. Parapatics3, G.Gruber3, 
S. Laureys2

Manuel.schabus@sbg.ac.at
1Laboratory for Sleep and Consciousness 
Research, University of Salzburg (Austria), 
2Cyclotron Research Centre, University of Liege 
(Belgium), 3Medical University Vienna, Dept. 
Psychiatry (Austria)

Introduction: It is well known that abnormalities 
of sleep are extremely common in patients suffering 
from clinical disorders of consciousness. These 
patients exhibit more arousals and awakenings 
than healthy individuals and alterations in rapid 
eye movement (REM) and slow wave sleep (SWS) 
are common. Previous studies report that the 
reappearance of organized sleep elements, like stage 
2 sleep spindles or K-complexes have predictive 
value for “good outcome”. A better characterization 
of sleep timing and sleep architecture in this 
group of patients might therefore be of foremost 
ethical relevance. However, it appears that the 
very existence of sleep is a challenging issue as 
these patients do not show the normal behavioural, 
physiological and regulatory signs of sleep.

Method: Up to now we performed 24h 
polysomnographies in 34 patients being either in a 
vegetative (VS, i. e., unresponsive wakefulness) or 
minimally conscious state (MCS, i. e., inconsistent 
but discernible evidence of awareness) following 
brain injury. Coma state was classified using the 
Coma Recovery Scale-Revised (CRS-R).

Results: First analysis indicates that VS and 
MCS patients differ especially in REM sleep, sleep 
spindles and cortical desynchronization arousals. 
More complex sleep architecture (presence of 
SWS and/or REM) appears to be present in MCS 
as compared to VS patients (Chi2=5.87, p=.053). 
Furthermore, CRS-R is positively correlated with 
sleep onset latency (r16=.58, p <.001), and spindle 
intensity at central and frontal recordings sites 
(e. g. C4, r32=.34, p<.05). Finally the arousal index 
indicates to be higher in MCS than VS patients 
(t14= –1.86; p=.084), presumably reflecting a more 
dynamic brain state in MCS than VS.

Conclusion: 24hr polysomnography appears to 
allow the identification of EEG markers which can 
help in assisting the inherently difficult diagnostic 
process as well as prospective prognostic statements 
for “Disorders of Consciousness” patients.

EYE-MOVEMENTS REFLECT INFORMATION SEARCH 
IN MEMORY DURING DIAGNOSTIC REASONING

Agnes Scholz1, Katja Mehlhorn2, 
Josef F. Krems1

agnes.scholz@psychologie.tu-chemnitz.de, 
s. k.mehlhorn@rug.nl, josef.krems@psychologie.
tu-chemnitz.de
Chemnitz University of Technology1 (Chemnitz, 
Germany), University of Groningen2 (Groningen, 
Netherlands)

Diagnostic reasoning aims at describing 
cognitive processes to find a best explanation for 
a given set of observed symptoms (Josephson and 
Josephson 1996). Till now, it was hardly possible 
to trace information search when observations are 
retrieved from memory. The presented experiment 
used eye-tracking as a process-measure to study 
diagnostic reasoning. The method is based on the 
observation that people fixate on blank locations if 

a relevant visual stimulus previously occupied that 
spatial location. Participants first learned the causal 
structure underlying possible hypothesis with each 
hypothesis being presented in a different spatial 
area. During hypothesis testing, the display was 
empty. Participants showed more fixations towards 
spatial areas that were associated with currently 
valid hypothesis both when new observations were 
presented as well as when giving the diagnosis. More 
transitions were made between valid in comparison 
to invalid areas. Therefore, eye-movements can 
provide an online-measurement tool of foregoing 
cognitive processes in diagnostic reasoning.

Josephson J. R., Josephson S. G. 1996. Abductive inference: 
Computation, philosophy, technology. New York, US: 
Cambridge University Press.
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Sarit Segal
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Dark Side of the Rainbow (also known as 
Dark Side of Oz or The Wizard of Floyd) refers to 
the pairing of the Pink Floyd music album ‘The 
Dark Side of the Moon’ with the visual portion of 
the classic film ‘The Wizard of Oz’. This produces 
moments where the film and the album appear to 
correspond with each other. (http://video.google.
com/videoplay?docid= -76123313707631450).

Can such synchronicities be done with teaching 
and learning concepts?

The study investigated the impact of first-year 
teacher-training college curriculum on the students’ 
perceptions of teaching and learning, with a follow 
up during their studies. The essence of the program 
is self-study in peer groups mentored and supervised 
by senior college staff. Learning is organized 
around questions, with the aim being not to find the 
one correct answer but to raise and explore fertile 
questions which are not clear-cut but evoke doubt 
and where many and even contradictory answers 
are possible. In other words the program design is 
oriented on process not solutions. It compels trainee 
teachers to intellectually and methodologically 
confront the problems set by the content of 
education’s core disciplines, these disciplines being 
taught as general introductory first-year courses, in 
an interdisciplinary framework.

Data was gathered by means of a structured 
statement questionnaire devised for this evaluation 
and completed by students at the start and end 
of the program, and during the following three 
years. Statistically significant differences were 
found between the measurements on all indicators 
relating to perceptions of teaching-learning. After 
the program fewer students held to the traditional 
conception of teaching (as ‘delivery’) and more to 
the notion of learning as self-created knowledge. 
Most of these measurements were stable during the 
three years of follow up.

A preliminary program was presented at the 
4th International Conference on Cognitive Science 
(Tomsk, 2010). The present paper demonstrates 
the changes of a unique innovative leaning model 
for teacher-training. Its essence is self-study 
in peer groups mentored and supervised by 
senior teachers. It compels trainee teachers to 
intellectually and methodologically confront 
problems set by education’s core disciplines, taught 

as general interdisciplinary introductory first-year 
courses.

One of the program’s fundamental premises 
is that in their working life teachers will tend 
to reproduce the style of learning and thinking 
experienced when training. Thus, significant long-
term changes in patterns of learning and thinking do 
not result merely from structural alterations: as an 
extra course in approaches to thinking or a training 
course geared at changing teaching methods.. This 
new program does not teach thinking but follows 
the principle that ‘the medium is the message’.

Rationale:
The main purpose of the program was 

synchronizing the new concepts of teaching 
and learning, which are unsuitably embedded in 
teacher-trainees’ minds. Learning in the program 
is organized around questions, fertile questions 
deliberately directed at situations which are unclear, 
ambiguous, open to doubt and where many and even 
contradictory answers are possible. This approach, 
which flouts the conventional model of questions 
designed to have only one correct unambiguous 
answer, forces trainees into an intellectual and 
emotional confrontation with issues which is by no 
means easy but which is immanent to the program’s 
world view.

Methods
The sample comprised 117 first-year teacher 

training students from all study tracks. Data were 
gathered by means of a structured questionnaire 
constructed specially for this evaluation. The 
questionnaire comprised statements about the 
five elements of a teaching-learning process: the 
good teacher, the good student, good learning, a 
good question, and good college teaching. The 
questionnaires were completed at the start and end 
of the program.

For the duration of the program the students 
were allocated to plenary/main groups of roughly 
25 students each. Each main group was then split 
into smaller working groups of 4–5 students, taking 
care to include students from all study tracks. At 
the start of the program the main groups met twice 
with their group leader, who set out for them the 
program’s structure and rationale. After this the 
group leaders were available to assist the working 
groups as needed.

The last meeting was reserved for the working 
groups’ presentations to the main group. The 
presentations could take any of a variety of 
forms and techniques except that of a written 
work comprising mainly the written word. These 
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presentations compelled the students to isolate 
the distilled essence of each question, set out 
the different possible responses, the issues and 
controversies inherent in each, and identify those 
questions which had to remain open.

Results
Factor analysis of the independent variables 

with respect to each of the five elements studied 
isolated two factors corresponding to the theoretical 
hypothesis: one corresponded to the traditional 
conception of teaching-learning (the ‘delivery’ 
method), while the other corresponded to the 
conception of students creating new knowledge 
for themselves on the basis of known knowledge. 
T-tests of the differences in ten indicators were used 
to compare the two conceptions ‘before and after’ 
the program. Statistically significant differences 
were found on all ten indicators between the two 
measurement times which, summed together, 
showed the traditional conception to have declined 
and the self-created knowledge conception to have 
strengthened.

‘Before’ the program the good teacher was 
perceived as a well-organized lecturer, but ‘after’ 
as someone who challenges the students’ modes 
of thinking. The good student went from being 

an attentive listener and summator to being a 
questioner. A good question went from being one 
having a clear answer set out in the course material 
taught to being one that resonated and evoked doubt.

The reflective findings reported reinforced 
the above findings: students reported that the 
program had markedly influenced their thinking, 
emphasizing the legitimacy of the differences 
between them as students:

The research results demonstrate that not only 
did the program achieve basic change in the trainees’ 
perceptions and understanding of basic concepts in 
teaching and learning, it also made them reflect on 
their ideas of what education is and gave them the 
legitimacy to continue reflecting on such topics 
over the remaining years of their studies, continue 
probing into them and not stop submitting them to 
review. Having the students investigate educational 
issues in the framework of different forms of 
research community is to model for them a 
particular approach to education: these communities 
provided fertile ground for trying out teaching and 
learning methods that they can apply as new young 
teachers. Most of these cognitive changes were 
stable during the three years of follow up.

INTEGRATING THE CONCEPT OF STRENGTHS: WHY ISN’T 
STRENGTHS ACKNOWLEDGEMENT SUFFICIENT IN HELPING 
STUDENT-TEACHERS BECOME BETTER TEACHERS?

Sarit Segal, Galit Carmeli
sarit.segal@gmail.com, galit.carmeli@gmail.com
Levinsky College of Education (Tel Aviv, Israel)

Background: Strengths is a novel approach, 
based on positive psychology, developed as a result 
of an extensive study performed by Buckingham & 
Clifton (2001). The coaching via strengths approach 
contradicts the popular approach that assumes that 
one has to focus efforts to his/hers weakness area in 
order to improve, and not in which one is talented in. 
This was stressed in teacher education by Liesveld, 
Miller, and Robison (2005).

Based on a former study (Segal at al, 2011) it 
seems that one of the goals of teaching colleges is 
to raise the awareness to the language of trainee’s 
strength. Contrary to Peterson and Selligman 
(2004) the study showed that identifying personal 
talents and strengths is insufficient for the teaching 
trainees to be able to fulfill themselves. In addition 
to identifying the talents and strengths it is necessary 
to know them by efficient knowledge. An effective 
acquaintance with strengths is important for building 

professional identity, and may increase motivation 
and belief in personal and professional capability, 
and by that increase the sense of happiness and 
welfare of teaching trainees and future teachers.

The purpose of this study: to further examine 
the subjective concept of strengths among teacher-
students and to provide data regarding efficient 
knowledge of the concept of personal strength.

Tools: 110 students were given a half 
structured questionnaire consisting of open ended 
questions studying self perception of strengths and 
weaknesses and perception of the path to becoming 
a better teacher. There were two versions:

1. Three questions checking: strengths of the 
future teacher, their weaknesses, and the path to 
becoming a better teacher

2. Same as above version without the question 
concerning their weaknesses.

Results: Content analysis of the responders’ 
answers shows that the teacher-students are aware of 
their strengths. Nonetheless, the answers regarding 
the weaknesses as well as regarding the desired 
improvement to become better teachers shows that 
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knowing the strengths and weaknesses is not 
enough. One of the interesting findings shows that 
in some of the cases the same quality was reported 
by the same responders both as a strength and a 
weakness. For example: “I am very sensitive” as a 
strength, next to “I am too sensitive” as a weakness. 
Meaning, even when strengths are acknowledged, it 
can be inefficient and serve as a “two-edged sword”. 
That is to say, the same characteristic/quality is 
one’s strength as well as weakness. In other words, 
the same characteristic that will make me a good 
teacher will also make me a bad teacher. It is 
possible that this ambivalent perception regarding a 
strength may confuse, damage the efficiency of the 
strength and taint it.

The desire to lessen the quality, may indicate 
a confusion created by the ambivalent perception 
regarding the quality.

Reciprocal relations between exposure to 
personal strengths and optimistically, operational 
and target-oriented conversation were found. 
When the context is strengths only, an improved 
motivation was found, expressed by forming 
effective self improvement strategies while using 
active verbs and emphasizing the aspiration to gain 
additional professional knowledge. It was found 
that when the context is weaknesses, a significant 
change accrued in the discussion regarding the 
desired improvement. In these cases, the tone 
becomes more passive (reality works on me, not 
I work on reality), less belief in my ability as an 
individual to change is seen, and there is a frequent 
use of passive verbs (“I will be less sensitive”, “I 
will become more assertive”). In these cases the 
usage of a semantic field based on “reduction” was 
eminent, meaning improvement via reduction of a 
negative quality as opposed to addition of a positive 
quality.

One of the interesting innovations of this 
research was the discovery that weaknesses 

reported in high frequency are in the emotional 
and interpersonal field. However, despite the 
discussion about strengths, the discussion here is 
about “overdose” of the characteristic. Meaning, if 
the answers regarding strengths statements such as: 
“I am sensitive”, “I have a sensitivity”, “I am good 
and maternal” appeared in the answers regarding 
weaknesses, the same characteristics appeared 
together with the words “Too much”. In most cases 
the responders explained that the overdose of these 
characteristics decreases their assertiveness and 
their ability to effectively set boundaries.

Therefore, it seems that recognizing the 
strengths is not enough, but one has to effectively 
understand the concept, and inspire to make the 
concept clear. The question is not only the existence 
or lack of a certain strength, but, more important, 
interpretation of the concept of the strength. In 
this case, of ambivalence regarding the strength 
there is a need in creating integration within the 
strength. Meaning, replacing the ambivalent 
conceptualization (good or bad, harmful or efficient) 
within integrative-complex conceptualization that 
sees the positive aspects of the strengths next to the 
less positive aspects.

Buckingham, M.,, & Clifton, D.O. (2001) Now, Discover 
Your Strengths. New York: The Free Press, A Division of Simon 
& Schuster, Inc.

Liesveld, R., Miller, J.A., & Robison, J. (2005) Teach with 
Your Strengths: How Great Teachers Inspire Their Students. 
New York: Gallup Press.

Peterson, C., & Seligman, M. E. P. (2004). Character 
strengths and virtues: A handbook and classification.. Oxford: 
Oxford University Press.

Segal, s., Gilat, I., Carmeli, G. (2011) Happiness in Teacher 
Education. Mofet Institute, Tel Aviv.

Seligman, Martin E. P. (2002). Authentic Happiness: Using 
the New Positive Psychology to Realize Your Potential for 
Lasting Fulfillment. New York, NY: Free Press.Strauss, A.L. 
(1987). Qualitative Analysis for Social Scientists, Cambridge, 
UK: Cambridge University Press.

COGNITIVE LINGUISTIC BASIS FOR AN EXPERIMENTAL 
STUDY OF RUSSIAN AND SWEDISH VALUES

V. Y. Shabes
vshabes@yandex.ru
Herzen State Pedagogical University 
(St.-Petersburg, Russia)

The joint research project that was realized 
by an interdisciplinary group of Russian and 
Swedish linguists, psychologists, sociologists 
and educators (the Swedish Institute grant), 
besides pragmatic sociological goals of finding 

out relative qualitative-quantitative features of 
national cognitive value representations, had also 
some methodological goals. They were to check 
the efficiency of the experimental techniques and, 
hence, their theoretical basis.

The methodology of the study is based on the 
following theoretical postulates. Since language 
and knowledge (first of all, background knowledge 
are the phenomena that exist in a distributed form 
among the members of a certain community, a special 
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psycholinguistic experiment with a representative 
group of respondents can be considered as a basis 
for reconstructing a social cognitive representation.

The meaning of a linguistic unit may be viewed 
as verbalized knowledge, i. e. the knowledge that 
obtained its own verbal form of expression and, thus, 
there is an opportunity for exteriorization (external 
communicative representation), discreteness, 
combinatorial mobility, etc. As to the concept, this is 
also knowledge, but the knowledge considered from 
the point of view of its being constantly included 
into the integral distributed cognitive system. In this 
system it has its own cognitive function.

The knowledge structure is formed in the 
ontogenesis with the participation of language 
signifiers. However, the sum of linguistic meaning 
is not equal to the sum of knowledge: besides 
meanings (verbalized concepts), people accumulate 
and systematize huge volumes of episodic perceptive 
experience as well as of generalized structures, such 
as events, motivational and causative-consecutive 
links between events, possible events (like human 
actions) and their evaluation from the point of view 
of values, norms, etc.– all that is formed on the 
basis of this experience. Therefore, the systemic 
organization of knowledge cannot be reduced to 
semantic paradigmatics of language, especially in 
its structuralist, atomistic interpretation.

The thinking and communicating society is the 
carrier of such distributed shared hidden knowledge. 
Thus, theoretically it is possible to obtain 
experimental data about the contents and structure 
of these hidden social cognitive representations in 
a special verbal form directly from the members of 
the society in the form of the different organized 
sets of meanings-concepts. The technique of 
obtaining the data in a cognitive-psycholinguistic 
experiment (stimuli, instructions, ways of fixing 
and processing the reactions, etc.) is developed with 
the reference to the general ideas of how cognitive 
mental representation is organized.

We proceed from an integral dynamic theory of 
knowledge representation that denies modularity 
(for eg. the separate blocks of episodic and 
semantic representation). Basing my argumentation 
on quantitative-qualitative interpretation of the 
category “similarity/difference” (I shall elaborate 
upon this in my report), I think that mental 
cognitive representation should be made not in a 
discrete-feature form, but in a continual-discrete 
parametric one that allows fixing dynamic changes 
through quantitative difference. Among the most 
important linear quantitative-qualitative parameters 
there is a parameter “concreteness-abstractedness” 
that fixes the degree of the concept generality from 
the concrete schematic-iconic ones to maximally 

general (such as “something”) through any number 
of intermediate ranking levels: it is known that in 
different cultural-linguistic communities the content 
volume and, therefore, the degree of generality 
for similar concepts sometimes do not coincide. 
There is a great number of other quantitative-
qualitative classifying evaluative concepts, such 
as “size” (microscopic-small-normal-big-huge-
of a monstrous size), “weight”, “speed”, “age”, 
“distance” (in space, time), “emotional evaluation”, 
etc. Among these concepts there is also a parameter 
of positive-negative importance of the value 
concepts.

Parallel experimental work with Russian and 
Swedish respondents included the following stages.

— The selection of value nominations that 
are considered important for an individual and/
or his/her community (getting an unorganized set 
of descriptors for this area of cognitive space). 
The data obtained were statistically processed and 
analyzed by a mixed Russian-Swedish group of 
experts to select more concrete concepts (for e. g. 
honesty), coinciding in their contents in the two 
communities, and abstract value concepts (for e. g. 
“poryadochnost”, “intelligentnost”) that do not 
coincide.

-  The lists of abstract concepts whose 
volume and contents seemed different for the two 
communities were used as stimuli during the next 
stage of the study: respondents were asked to 
enumerate as key words hyponyms (“enumerate the 
concepts that are included into the given one”) for 
each abstract concept. After statistical processing 
of the results an additional list of concrete value 
concepts was compiled, it was a combination of the 
data from this stage with the results of the first stage 
of the research. Two parallel (Russian and Swedish) 
lists of concrete value nominations were created on 
this basis. These parallel unorganized lists describe 
the same area of the cognitive system, but they do 
not reflect the peculiarities of its inner organization.

- To obtain the data on continual-discrete 
organization of cognitive ethical systems according 
to one of the parameters the above-mentioned lists 
were used as a stimulus during the third stage of 
the study (grading). The respondents got a task to 
rank the positive value nominations from the most 
important to the least important for them personally. 
Statistic processing allowed scaling the continual 
parameter “value importance”. Comparison of the 
Russian and Swedish scales as well as of statistical 
distributions of the individual value nominations 
allowed structuring this area of the cognitive 
system and assessing similarity/difference of value 
nominations according to the importance parameter 
from the intercultural point of view and within 
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one culture from the point of view of the gender 
differences.

The report covers the data that prove the 
explanatory power of the theoretical model, based 
on continual-discrete quantitative-qualitative 
principles.

The Swedish Institute grant 00724/2009 «Values in 
mono- and polycultural understanding» (V. Shabes, 
E. Troshchenkova, T. Potapova, G. Bostedt, L. Ivarsson, 
U. Damber).

EEG TIME-FREQUENCY ANALYSIS DURING THE ANTICIPATION 
PERIOD FOR NEUTRAL AND EMOTIONAL FACES IN PATIENTS 
WITH DEPRESSION AND HEALTHY CONTROLS

M. G. Sharaev1,2, E. V. Mnatsakanian1,3

mnazak2003@yahoo.com
Institute of Higher Nervous Activity and 
Neurophysiology RAS1, Moscow State 
University2, Moscow Institute of Psychiatry3 
(Moscow, Russia)

We aimed at studying differences in brain 
electrical activity in patients with depression 
compared to healthy volunteers during anticipation 
of negative vs. neutral stimuli. Previously, we 
analyzed the slow potential (CNV) elicited by the 
cue presented before neutral or emotional face in the 
implicit emotion recognition task (Mnatsakanian et 
al., 2011) and found differences between depressive 
patients and controls. However, this analysis did not 
account for an induced activity, which is also related 
to emotion processing (Oya et al., 2002). In the 
present study, we applied time-frequency analysis 
to the same data set to see if the induced activity can 
add to our findings from slow wave study.

Healthy volunteers (12 female and 7 male) and 
patients (12 female and 7 male) performed visual 
categorization tasks. The stimuli were monochrome 
photographs of human and animal faces. Half of 
the images in either group were neutral and half 
were showing aggressive people or animals. The 
instruction for the task was to press button 1 for a 
human and button 2 for an animal face. The pictures 
in the Implicit task were preceded by the cues (4 
types, one for each condition), which meaning was 
not explained to the participants.

128-channel EEG was recorded with 500Hz 
digitization rate. We analyzed the EEG recorded 
between cue and picture (duration was 2s) for the 
human faces only – categories HN (human neutral) 
and HE (human emotional). The data were reduced 
to 70 channels according to 10–10 system. Time-
frequency analysis was done using Morlet wavelet 
with a center frequency of 1 and time resolution of 
3 seconds, with the frequencies of interest ranging 
from 3 to 45 Hz with 1 Hz intervals between 
each frequency. Then results for single trials were 

averaged for each channel in each individual 
recording separately. Wilcoxon paired test was 
performed on averaged individual data sets to find 
significant group differences in spectral power 
between categories in both patients and controls. As 
a result we obtained 70 time-frequency matrices (1 
per channel) with Wilcoxon T values for each time-
frequency point. The matrices for all channels were 
overlapped in a single plot, separately for patients 
and for controls, and were inspected visually to 
select clusters with significant group differences 
(p<0.05) in time and frequency domains (Fig.1). For 
each cluster, topographical locations of significant 
group differences were marked in 70-channel 
electrode montage.

In general, the number of clusters in the control 
group was lesser than in patients, and the spectral 
power was higher in response to the anticipation of 
emotional faces for all frequencies. The results were 
grouped into three frequency ranges: 10–20Hz, 
20–35 Hz, 33–45Hz. However, the differences 
in the patient group were mainly observed in 
higher frequencies (25–45Hz) than in the control 
group (12–25Hz). In both groups, there were 
almost no differences in lower frequencies except 
for those around 5Hz in patients. In the control 
group, differences were generally observed in the 
right hemisphere, whereas in the patient group 
the differences were mainly located in the right 
anterior and left posterior scalp regions. Unlike the 
healthy controls, in patients significant differences 
were observed during the last 100 ms prior to face 
presentation in 10–16 Hz in prefrontal cortex and 
left posterior region. Major differences from cue 
onset to 1400 ms were found in patients in 20–35 
Hz range, widespread on the scalp; and in controls, 
the differences in 19–34 Hz were clustered in the 
last 300 ms before the face presentation.

In the higher frequency range (33–45 Hz) during 
the anticipation of aggressive faces compared 
to neutral faces, our patients showed significant 
differences in the spectral power during 120–1640 
ms with a general pattern of areas in right anterior 
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and left posterior locations. Unlike patients, in the 
control group we found single cluster in 440–520 
ms widespread on the scalp with strong right 
hemisphere preponderance.

Thus, we found increase in EEG spectral 
power during the anticipation of emotional stimuli 
compared to neutral stimuli, which is consistent 
with multiple literature sources on real aversive 
stimuli presentation. According to the literature, the 
EEG gamma activity is related to emotional stimuli 
processing, especially to aversive stimuli (e. g. 
Oya et al., 2002, Luo et al., 2007). However, we 
found this increase not only in the gamma range, 
but also in alpha and beta ranges. This may be due 
to anticipation itself or specific to the anticipation 
of emotional stimuli. Also, it looks like induced 
activity differences in patients and controls indicate 
similar patterns of brain areas, like those in our 
slow wave study (Mnatsakanian et al., 2011), and 
also add to our knowledge on the brain function in 
depression.

Luo Q., Holroyd T., Jones M., Hendler T., Blair J. 2007. 
Neural dynamics for facial threat processing as revealed by 
gamma band synchronization using MEG. Neuroimage 34, 
839–47.

Mnatsakanian E. V., Antipova O. S., Krukov V. V., 
Krasnov V. N. 2011. Implicit and explicit recognition of negative 
emotions in healthy people and patients with depression: high-
density ERP study. Psychophysiology 48, s37.

Oya H., Kawasaki H., Howard M. A., Adolphs R. 2002. 
Electrophysiological responses in the human amygdala 
discriminate emotion categories of complex visual stimuli. 
Journal of Neuroscience 22, 9502–9512.

EMOTIONAL INTELLIGENCE AND EMOTIONALITY

D. D. Shibankova
mailismine@mail.ru
Yaroslavl State University (Russia, Yaroslavl)

Intelligence as traditionally described is not 
enough to determine if a person succeeds or 
not (Gardner, 1983). To predict overall success 
he suggested addressing alternative types of 
intelligences as well. According to Gardner, we 
should emphasize personal intelligence along with 
traditional intelligence. Mayer and Salovey (1997) 
developed the Four Branch Model of Emotional 
Intelligence, which includes (1) perceiving 
emotions accurately in oneself and others; (2) Using 
emotions to facilitate thinking; (3) understanding 
emotions and the signals conveyed by others and 
(4) managing emotions so as to attain specific 
goals. Another approach (Vernon, Pedrites, Bratko, 
& Schermer, 2008) sees emotional intelligence 
as a personal trait. H. J. Eysenk (1967) describes 
emotionality as a personality trait related to over-
responsiveness and greater emotional arousability. 
People with high emotionality produce a stronger 
than average drive in emotion-provoking situations.

Research’s goal: to describe the relations 
between emotional intelligence, emotionality, 
and several demographic factors, such as gender, 
academic achievement scores, family income, etc.

Hypothesis 1: Emotional intelligence and 
emotionality have a U-shaped relationship; both 
lower and higher rates of emotionality may predict 
lower emotional intelligence, and middle rates 
of emotionality may predict higher emotional 
intelligence.

Hypothesis 2: There will be a moderate 
correlation between Emotional Intelligence and 
academic achievement scores.

Hypothesis 3: Self-report test results will show 
higher emotionality rates for women than for men.

Sample: Ninety two full-time college students 
participated in this research. Among them, 66 
participants were females and 26 were males. The 
mean age of participants was 19.6 (SD=1.094). 
The residence country of participants was the USA. 
First, the participants were asked several questions 
specifying their gender, age, family income (using 
given intervals), and academic achievement scores 
(SAT or ACT, both Math and Verbal). Emotional 

Fig.1. Matrices of T values for 70 channels 
overlapped in a single plot for controls (on top) 
and patients (bottom). Shade in each point is 
proportional to the sum of T values through 
all channels, black color is for points with no 
significant differences. Horizontal axis is for time 
from cue onset to the picture onset.
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Arousability was measured by the Scale of 
Emotional Arousability (SEA; Braithwaite, 1987). 
Emotional Intelligence was measured with the 
Schutte Self-Report Emotional-Intelligence.

The hypothesis of a positive correlation between 
Emotional Intelligence and SAT scores was partly 
validated. Such tendency was found for SAT-Verbal 
scores (r=0.241, p<0.05), but not for SAT-Math 
scores (r=0.06).

A negative relationship between Emotional 
Arousability and Emotional Intelligence was 
validated: there was a significant negative 
correlation between Emotional Intelligence and 
the General component of Emotional Arousability 
(r= –0.38, p<0.01), the Timidity component (r= 
–0.395, p<0.01), and the total score of Emotional 
Arousability (r= –0.402, p<0.01).

In order to explore the hypothesis of a U-shaped 
relationship between Emotional Intelligence and 
Emotionality a curve estimation was conducted. 
The analysis showed that the quadratic relationship 
fits better than linear relationship only for the case of 
the Timidity component of Emotional Arousability. 
However, our prediction was not upheld even for 
Timidity, as we found. Opposite relationship: both 
low and high Timidity predicted higher Emotional 
Intelligence, and moderate Timidity predicted lower 
Emotional Intelligence. Also, participants with low 
Timidity scores had higher Emotional Intelligence 
than participants with high Timidity scores (see 
Figure 1)

The negative correlations between Emotional 
Intelligence and General Emotionality and Timidity 

might be explained by the nature of Emotional 
Intelligence. Emotional Intelligence might 
have more to do with logic than with emotions. 
Therefore, less overresponsiveness presents more 
opportunities for logic to be accurate. The findings 
with regard to correlations between Emotional 
Intelligence and SAT scores confirm the idea of the 
logical as opposed to emotional nature of emotional 
intelligence.

We found a U-shaped relationship between 
Timidity Component of Emotionality and 
Emotional Intelligence. The high scores on 
Emotional Intelligence might be influenced by the 
high courage to explore the relationships with other 
people. At the same time people with high timidity 
have more opportunities to observe other people 
because they are less communicative. Thus, people 
with moderate timidity might score a bit lower, than 
people with high or low emotional intelligence.

Eysenck, H.J. (1967). Biological basis of personality. 
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Figure 1: Curve fit.
Note. Emo Intell – Emotional 
Intelligence; EA – Emotional 
Arousability
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INTENDED INCOHERENCE AS A SOURCE OF VERBAL IRONY

Ksenia M. Shilikhina
shilikhina@gmail.com
Voronezh State University (Voronezh, Russia)

Understanding irony
Understanding of irony in discourse is one of the 

cornerstone questions for modern theories of verbal 
irony. Pragmatic approaches to irony tend to explain 
the processes of ironic utterances comprehension 
via the concept of inference, that is, pure logical 
reasoning. Cognitive theories suggest other ways: 
irony can result from relevant inappropriateness 
or some other kinds of misfit. Inappropriateness 
emerges when presuppositions of an utterance are 
not compatible with the presuppositions of the 
context (Attardo 2007).

Another attempt to explain irony comprehension 
in cognitive terms comes from theories of verbal 
humor. Incongruity theories of humor treat irony 
(as one of the forms of humorous communication, 
which is a disputable point of view in itself) as a 
mismatch or contrast between two meanings. The 
idea of script opposition in understanding of jokes 
is developed in Viktor Raskin’s seminal work 
(Raskin 1985).

Yet the manifestations of irony in discourse are 
very diverse, and none of the existing theories can 
embrace all instances of ironic communication.

In our research we apply the concept of (in) 
coherence to show how ironic meaning is created 
when the expected connectivity of different levels 
of discourse is intentionally violated.

The concept of (in) coherence and its application 
to verbal irony

The concept of coherence is famous for its 
vagueness and hence, its multiple interpretations. 
In discourse analysis and more formal approaches 
like Rhetorical Structure Theory the term is used for 
the description of topical sustainability and general 
connectivity of a text (Renkema 2009, Taboada 
2009). Cognitive scientists and psychologists use 
the concept of coherence to explain the general 
processes of understanding (Thagard 2000). In 
fact, the gap between these two interpretations of 
coherence is not as wide as it might seem: a lot 
of what we understand comes with and through 
language use. Therefore, coherence as a cognitive 
phenomenon can be explained in linguistic terms.

Though coherence is one of the major properties 
of discourse, not all instances of our everyday 
verbal interactions are coherent. In what follows 
we focus on the counterpart of coherence – 
incoherence – and apply both concepts to instances 
of verbal irony. If an addressee faces incompatible 

(i. e. incoherent) pieces of information, he/she has 
to balance them and find a reasonable explanation 
why two incoherent elements occurred in discourse 
together. When incoherence is recognized as 
intended (as opposed to unintended incoherence 
which can result from a mistake or some kind of a 
speech disorder), it triggers the search for additional 
implicit meanings.

Intended incoherence can result in ironic 
interpretation of an utterance or a text. Below we 
look at intended incoherence which arises from 
semantic, rhetorical or pragmatic properties of the 
utterance or the text.

Semantic incoherence is usually signaled 
by the lexical choice of the speaker (e. g. non-
trivial morphemic or lexical collocations). The 
incoherence can also emerge when referents 
mentioned in the utterance belong to two incoherent 
cognitive domains. Their co-occurrence leads to 
intended disruption of topical unity. The following 
example illustrates this kind of incoherence:

A career faux-Democrat, and former 
member of the Scared Like a Bunny wing of the 
Democratic senatorial caucus, reappears from 
the netherworld of Loserdom to chew on his 
leg about his campaign to over-regulate small 
businesses [http://www.esquire.com/blogs/politics/
obama-mic-check-video-6595080].

Irony emerges as a result of reference to at least 
three cognitive domains which are incoherent in the 
sense that normally they do not occur next to each 
other: politics, animal-like behavior and imaginary 
world. Their unexpected co-occurrence hampers 
coherence of the text and along with apparent 
negative evaluation it triggers ironic interpretation 
of the text.

While semantic incoherence is explicitly 
marked, incoherence caused by rhetoric and 
pragmatic properties of the text may not have 
overt linguistic signals. Rhetorical incoherence 
emerges when the expected order of verbal actions 
is intentionally broken. The case is illustrated by the 
fragment of a radio talk-show transcript:

Listener: Меня очень удивляет, почему 
Прохоров – умный мужчина? Что в нем 
умного? Он получил по залоговому аукциону 
НорильскНикель.

Journalist: А вы получили?
Listener: Нет.
Journalist: Ну вот, видите? Ему удалось, а 

вам нет.
Listener: Ну…
By violating the expected pattern of the 

dialogue (a question normally requires an answer) 
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the journalist breaks the rhetorical structure of 
the dialogue and makes it incoherent. The ironic 
interpretation of the dialogue comes from the fact 
that the negative evaluation “backfires” at the 
listener and she becomes the victim of her own 
criticism.

Irony can also emerge as a result of pragmatic 
incoherence when the what is said incoheres with the 
situation or general knowledge of the participants 
of discourse. To illustrate the point we will use the 
message published in one of the social networks:

OK, I thought I have seen it all: this is a reader 
on film theory which costs $1,450.00. That is to 
say, FIFTEEN HUNDRED DOLLARS!!!! Course 
adoption, anyone?

The information about the unreasonably high 
price of a book intended for students incoheres with 
the general knowledge that students cannot afford 
expensive textbooks. The question suggesting 
making it a compulsory textbook for a university 
course comes as ironic evaluation of the pricing 
policy of the publisher.

To sum up, much of human cognitive activity 
can be understood in terms of coherence. Because 
we strive for coherence, we try to find a rational 
explanation when we face incoherence. In discourse 
intended incoherence can come from many sources 
(semantic, rhetorical or pragmatic) to signal the 
presence of implicit meanings. Ironic intention of 
a speaker can be a good explanation for intended 
incoherence, especially when it is accompanied 
by negative evaluation of a person, an object or a 
situation.
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SUBJECTIVE SCALES OF CONSCIOUSNESS: CAN WE HAVE 
SOME KNOWLEDGE ABOUT IMPLICIT KNOWLEDGE?

Marta Siedlecka, Dariusz Asanowicz, 
Michał Wierzchoń
siedlecka.marta@uj.edu.com
Jagiellonian University (Kraków, Poland)

There is controversy over whether knowledge 
acquired in implicit learning tasks is conscious. 
Recently, different scales have been introduced 
to measure the conscious status of this knowledge 
(Sandberg, Timmermans, Overgaard and 
Cleeremans 2010). One goal of this experiment 
was to check whether different consciousness 
scales can influence the way that subjects deal 
with implicit knowledge in Artificial Grammar 
Learning task (AGL). I.e. people might feel more 
encouraged to base their judgements on intuition 
if they are asked to assess their intuitive feelings 
about decisions they are making rather than to state 
their certainty. On the other hand the way subjects 
classify letter strings in AGL might be dependent 
on their awareness of structural knowledge about 
grammar rules and their judgement knowledge 
about the basis of their decision. When both types 
of knowledge are unconscious, subjects guess, 
however, if they are both conscious, subjects use 
memory, and if only judgement knowledge is 
conscious, subjects use intuition (Dienes and Scott 
2005).

183 students took part in an Artificial 
Grammar Learning task. In this task subjects 
are initially presented with letter strings. In the 
next, classification phase subjects are told that 
the strings they saw were build according to 
a grammar rule which would not be revealed. 
At the same time they are asked to classify 
new letter string as grammatical or not. In this 
study participants were also asked to assess 
their decisions by rating certainty, intuitive 
feelings, conscious knowledge about the rule, 
or money wagering. After the test they were 
asked about the ways they dealt with the AGL 
task. The results showed that instructions did not 
influence subjects’ classification method nor their 
performance. However, there was a relationship 
between the way subjects dealt with the task and 
their correctness. They were the least correct 
when claiming guessing and the most when 
they reported using remembered regularities of 
previously presented strings.

The results suggest that performance in AGL 
is related to the level of participants’ awareness of 
the acquired knowledge. This is in line with Scott 
and Dienes (2005) showing that participants having 
conscious structural knowledge (memory and 
rule hypothesis) perform better than participants 
basing their judgements on unconscious structural 
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knowledge (guessing and intuition). Overall, the 
results suggest that subjects might be to some extent 
conscious of the level of their implicitly acquired 
knowledge.

Dienes Z., Scott R. 2005. Measuring unconscious 
knowledge: Distinguishing structural  knowledge and 
judgment knowledge. Psychological Research 69, 338–351.

Sandberg K, Timmermans B, Overgaard M, Cleeremans A. 
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other? Consciousness and Cognition 19 (4),1069–78.

THE ROLE OF AFFECT IN METACOGNITIVE JUDGEMENTS 
AND PERFORMANCE DURING THE PROBLEM SOLVING PROCESS

Marta Siedlecka, Edward Nęcka
marta.siedlecka@uj.edu.pl
Jagiellonian University (Krakow, Poland)

In a set of experiments we attempted to explore 
the relationship between intuition and emotion and 
the role they play in the process of problem solving. 
Intuition can be described as a feeling, knowledge 
or belief about one’s cognitive states, that is, a kind 
of metacognition that produces hunches, guesses 
and feelings (Dorfman, Shames and Kihlstrom 
2004, Metcalfe 1986). Several studies suggest that 
intuitive judgements in different types of cognitive 
tasks are accurate and that, at least in some cases, 
they might be based on simple affective processes 
(Bowers, Regehr, Baithazard and Parker 1990, 
Siedlecka and Nęcka 2009, Tichomirow 1976). 
A positive or negative affect can be the effect 
of progress monitoring or accessing implicit 
knowledge and might serve as a subtle cue about 
“being right” (Bechara, Damasio, Tranel and 
Damasio 1997, Jaušoviec and Bakracevic 1995).

In the first study we examined the influence of 
externally and subliminally implemented affect on 
intuitive feelings about approaching the solution 
of difficult problems (“feeling of warmth”). 130 
students of Jagiellonian University were asked 
to solve two problems and give their feeling 
of warmth ratings every 15 s. They were also 
subliminally shown pictures of faces expressing 
emotions (negative, positive and neutral). We used 
two different ways of inducing unconscious affect: 
central, very brief presentation of photographs and 
longer, peripheral presentation. The results suggest 
that it is possible to bias people’s intuitive feelings 

by external affective stimuli (especially if they 
are peripheral). That means that subtle affective 
changes might be the core of intuitive feelings.

In the second experiment we tried to explore 
the influence of externally implemented affect not 
only on the accuracy of intuitive judgements but 
also on problem solving efficiency. 60 students of 
Jagiellonian University were asked to solve two 
problems and give their “feeling of warmth” ratings. 
We used the method of eliciting unconscious affect 
that gave better results in experiment 1. In one 
condition we induced only negative or only positive 
affective responses. We assumed that participants 
presented with negative stimulation would be less 
satisfied with their results therefore they would 
be working longer and more efficiently than 
participants in the positive affect condition. The 
data are currently being analyzed.
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A HYPOTHETICAL MECHANISM FOR INTEGRATIVE 
PERCEPTION OF “WHAT – WHEN” ASSOCIATIONS

Isabella Silkis
isa-silkis@mail.ru
Institute of Higher Nervous Activity and 
Neurophysiology, Russian Academy of Sciences 
(Moscow, Russia)

The ability of organisms to estimate time and 
temporal sequences is vital for ability to adapt to 
the environmental conditions. Experimental data 
demonstrate that not only higher cortical areas, but 
also specific sensory cortical areas are involved in 
temporal processing. On the basis of available data, a 
conclusion has been made that neural representation 
of time is distributed across a network of brain 
regions. The most widespread hypothesis implies 
existence of a neural pacemaker i. e. “internal clock” 
and accumulator (pacemaker-accumulator timing 
model, PA). Existing data led to speculation that 
time counting can emerge as a product of coding 
of events in cortico – basal ganglia (BG) circuits 
and depends on dopamine level. An involvement of 
the BG in time perception is a key assumption of 
recently developed Striatal Beat Frequency (SBF) 
model, in which perception of intervals is based 
on excitation of projecting striatal spiny cells by 
cortical oscillators (Meck et al., 2008). However, 
SBF model has some disadvantages. In this model, 
encoding of intervals between sensory stimuli is 
performed in the striatum, whereas parameters 
“what” most probably are encoded in sensory 
cortical areas. Since striatal spiny neurons, as well 
as their target cells are GABAergic, and therefore 
cannot transmit excitation it is unclear where and 
how parameters “what” and “when” are integrated. 
In the SBF model, dopamine potentiates the efficacy 
of cortico-striatal inputs thus increasing activity of 
spiny cells. However, a sign of modification depends 
on the type of striatal cell, because dopamine D1 
receptors (which activation promotes potentiation) 
are preferentially expressed by striatonigral cells, 
whereas receptors D2 (which activation promotes 
depression) are expressed by striatopallidal cells.

We suggest a hypothetical mechanism of 
integrative perception of associations “what – when” 
which is free from mentioned weakness of SBF 
model. Proposed mechanism is based on a postulate 
that the parameter “when”, characterising time of 
stimulus arriving is processed together with physical 
properties of this stimulus, i. e. parameters “what” 
(e. g. colour, shape, frequency of a sound, etc.). We 
also assume that in result of this processing neural 
representations of associations “what – when” are 
generated in those cortical areas wherein properties 

“what” are perceived. Taking into account current 
opinion that the basic mechanism for subjective 
experience is the reentrance of excitation into 
the nervous structures, we suppose that repeated 
excitation of neocortical areas is required for 
perception of “what – when” associations.

A possible mechanism for generation of 
neocortical representations of properties “what” for 
stimuli of visual modality we have suggested earlier 
(Silkis 2007, Biosyst). According to this mechanism, 
mentioned representations are formed owing to 
dopamine-dependent changes in activity in neuronal 
loops neocortex – basal ganglia – thalamus – 
neocortex (C – BG – Th – C) (Fig. 1). Due to 
opposite character of modulatory action of dopamine 
at cortical inputs which “strongly” and “weakly” 
excite striatal cells, a contrasting amplification of 
activity in the neocortical representation of stimulus 
property could be achieved (Silkis 2007). Since this 
mechanism does not depend on what of sensory 
cortical area (visual, auditory or tactile) and its 
subcortical targets are included in the loop it is in 
agreement with the assumption that a role of the BG 
in information processing is non-specific in relation 
to stimulus modality.

We also put forward a hypothesis that a rate of 
subsecond “internal clock” is inversely proportional 
to the time of repeated neocortical excitation via 
the cortico – subthalamo – pedunculopontine – 
thalamocortical loop (Fig. 1).

Scheme of neural network participating in 
generation of associations “what – when” in 
neocortical areas. BG, basal ganglia; MDN – 
mediodorsal thalamic nucleus; VTA, ventral 
tegmental area; SNc, substantia nigra pars compacta; 
STN, subthalamic nucleus; PPN, pedunculopontine 
nucleus; SC, superior colliculus. DA, dopamine. 
Solid lines with arrows, excitatory inputs; dotted 
lines with rhombs, weak inhibitory inputs; dashed 
lines with arrows, dopaminergic inputs; dash-and-
dot lines with arrows, loops of repeated neocortical 
excitation.

Clock rate is regulated by dopamine-dependent 
modulation of functioning of C – BG – Th – C loops 
that promote disinhibition of subcortical elements 
of excitatory loops. Duration of perceived interval 
is proportional to the number and length of cycles of 
repeated neocortical excitation. Time counting could 
be encoded by the number of neuronal discharges, 
and accumulated in the neocortex. Involuntary 
(or voluntary) counting is triggered by stimulus 
(or by the prefrontal cortex). We quantitatively 
estimated a time necessary for stimulus evoked 
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repeated excitation of cortical neurons. Based on 
our observation of bimodal distribution of latencies 
of responses of individual neurons of cat visual 
cortical area V2 to a light flash, in which interval 
between first and second short latency peaks 
was 20–25 ms (Sil’kis and Rapoport, 1983), we 
assume that this interval is required for repeated 
neocortical excitation. Because of this it is difficult 
to differentiate intervals shorter than 20–30 ms. 
Indeed, the ability of humans to perceive temporal 
order for pairs of auditory and visual stimuli was 
found to be correct only if inter-stimulus intervals 
were longer than 40 ms.

Proposed mechanism is identical for stimuli of 
different sensory modalities owing to similarity 
of functioning of topically organised parallel 

C – BG – Th – C loops. From our model follows that 
the more (or less) concentration of dopamine in the 
input BG nucleus, striatum, the stronger (or weaker) 
thalamic disinhibition, the higher (or lower) clock 
rate, and real interval could be perceived as longer 
(or shorter). These consequences of proposed model 
are in agreement with known role of dopamine in 
subsecond interval perception.
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Neurobiol. 18, 145–152.
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INDIAN PERSPECTIVES ON INTELLIGENCE: 
SOME PSYCHOLOGICAL AND PHILOSOPHICAL EVIDENCES

Ajai Pratap Singh
ajaisingh27@gmail.com
Dept. of Applied Psychology, VBS Purvanchal 
University (Jaunpur, India)

The present theoretical article presents the Indian 
views on intelligence. Traditionally the study of 
intelligence has been considered an important field 
of investigation from the psychometric perspective. 
In recent years, process models of intelligence have 
received greater attention. In the Indian context, 
researchers have treated intelligence in terms of a 
dependent variable as well as a process. In the Indian 
philosophical tradition, intelligence is discussed 

as an important epistemic concept. According to 
Srivastava and Misra (2000, 2001) intelligence in 
the Indian philosophical treatise has been considered 
as a state, a process, and an entity, the realization of 
which depends upon on one’s own effort, persistence, 
and motivation. Current research in India shows 
the continuity of the concept from ancient times as 
reflected in the folk concept of intelligence.

Srivastava, A.K., & Misra, G. 2000.Culture and 
Conceptualization of Intelligence. New Delhi: NCERT

Srivastava, A.K., & Misra, G. 2001.Lay people’s 
understanding and use of intelligence. Psychology and 
Developing Societies, 13, 25–29.

Fig. 1. Scheme of neural network 
participating in generation of associations 
“what – when” in neocortical areas. 
BG, basal ganglia; MDN – mediodorsal 
thalamic nucleus; VTA, ventral tegmental 
area; SNc, substantia nigra pars 
compacta; STN, subthalamic nucleus; 
PPN, pedunculopontine nucleus; SC, 
superior colliculus. DA, dopamine. Solid 
lines with arrows, excitatory inputs; 
dotted lines with rhombs, weak inhibitory 
inputs; dashed lines with arrows, 
dopaminergic inputs; dash-and-dot lines 
with arrows, loops of repeated neocortical 
excitation.
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ACCOUNTING FOR LANGUAGE ASYMMETRIES VIA CONCEPTUAL 
METAPHORS: FROM TRIER TO ROSCH AND FURTHER

T. G. Skrebtsova
t.skrebtsova@yandex.ru
Saint-Petersburg State University (Saint-
Petersburg, Russia)

Cognitive research into categorization has 
made evident the asymmetric structure of natural 
language. Scholars no longer entertain the idea of 
language as a regular, hierarchical, neatly-patterned 
system with clear-cut divisions, non-overlapping 
classes and units bearing equal status within these 
classes. Cognitivists, however, were by no means 
the first to discover this.

Long before cognitive linguistics came into 
being, the fact had been brought to attention by 
proponents of field theory, on the one hand, and 
members of Prague linguistic circle, on the other. 
To express the idea, both traditions employed 
an array of metaphors, among which two major 
types stand out clearly. One of them is metaphors 
which have static spatial configurations as their 
source domain and thus make use of such notions 
as centre, core, periphery, zone, boundaries, 
adjacency, neighbours, etc. This kind of metaphors 
was introduced by Günther Ipsen and Jost Trier, the 
founding fathers of field theory. The very concept 
of field, incidentally, was an obvious metaphor – a 
fact that both scholars explicitly recognized. Trier 
then applied the notion of field to the domain of 
lexical semantics, in particular to his studies of Old 
High German words referring to man’s intellectual 
capacities. Impressed by Trier’s elaborations, other 
German scholars of the inter-war period picked up 
the field concept as well as the above metaphors.

Interestingly, a few decades later, similar 
metaphors emerged in quite a different context, that 
is in cognitive studies of categorization. Following 
Eleanor Rosch’s groundbreaking prototype theory, 
scholars started inquiring into the nature of various 
kinds of categories, linguistic ones included. In 
discussing their findings, they also resorted to static 
spatial metaphors, cf. George Lakoff’s (1987) radial 

categories and cluster models, or John Taylor’s 
(1989) detailed discussion of prototype effects in 
linguistic categories of various ranks. Besides, 
numerous semantic networks have been designed 
by cognitivists to account for lexical polysemy 
which not only operate with the notions of centre, 
periphery, extensions, distance, but also lend 
graphical support for these notions.

The other major type of metaphors seems to 
have originated in Prague linguistic circle. In the 
works of Czech scholars spatial images are present, 
too, but they are subsumed into more complex 
force-dynamics metaphors, activating the physical 
notions of density, balance, and gravitation. 
The same type of metaphors is abundant in some 
works by Sergej Karcevskij and André Martinet, 
which is no surprise given that both were much 
under the influence of Prague linguistics. Thus, in 
speaking of Russian morphological verb classes 
Karcevskij employed the notions of energy, force, 
radiation, attraction. With Martinet, the range of 
metaphors was even wider, including those of shift, 
drift, deviation, penetration, expansion, pressure, 
attraction, repulsion, chain reaction, etc. One 
may prompt a suggestion that such an extensive 
use of physical metaphors may have been due to 
significant achievements in nuclear physics after 
World War II.

Cognitive linguistics claims that metaphors are 
part of human conceptual system rather than simply 
ornate linguistic expressions designed to make 
language more rich and persuasive. Under this 
view, it is noteworthy that both types of metaphors 
concerned rely on space and motion as their source 
domains, that is, evoke fundamental spheres of 
man’s everyday experience.

Lakoff G. 1987. Women, Fire, and Dangerous Things: 
What Categories Reveal about the Mind. Chicago: University 
of Chicago Press.
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FREQUENT MISTAKES IN RUSSIAN VERB FORMS AS A WINDOW 
ON THE STRUCTURE OF THE MENTAL LEXICON

N. Slioussar, M. Kholodilova
slioussar@gmail.com
Utrecht institute of Linguistics OTS (Utrecht, the 
Netherlands), St. Petersburg State University (St. 
Petersburg, Russia)

The study of the mental lexicon lies at the heart 
of psycholinguistics. One of the central questions 
in this domain concerns different forms of a 
word: how are they processed and stored? Several 
problems have been extensively discussed over 
the last couple of decades (in particular, whether 
regular and irregular morphology is processed by 
two distinct mechanisms, or by a single mechanism; 
which morphologically complex forms are 
decomposed and which ones are stored as a whole). 
But relatively little attention has been paid so far 
to the internal structure of complex paradigms, 
probably, due to the fact that most studies were 
conducted on morphologically poor languages, 
primarily on English. Many interesting questions 
can be raised here: e. g. what is the status of 
different rules inside a paradigm, how are different 
forms connected? In the present study, we address 
some of them analyzing several types of frequently 
occurring mistakes in Russian verbs forms.

Firstly, we look at consonant alternations, such 
as s//š, v//vl etc. Historically, they were present both 
in verbal and in nominal paradigms, as well as in 
derived words. Nominal paradigms got rid of them, 
with several exceptions. Notably, apart from frozen 
forms like bože from bog ‘god’, all such cases 
resemble the word suk ‘bough, knot’, where all 
Singular forms share one stem (suk-) and all Plural 
forms have another one (sučj-). This fact and some 
other cases below indicate that psycholinguistically, 
the paradigm is subdivided into Singular and Plural, 
and the connections between forms are stronger 
inside these two groups.

In verbal paradigms, consonant alternations are 
present in several non-productive classes and in one 
productive class. It is the 1st subclass of the 10th class 
in the Russian grammar (Shvedova, ed., 1980), 
or I-class in (Jakobson 1948; Townsend 1975). 
Henceforth we will use the latter shorter term. 
I-class has consonant alternations in the 1sg present/
future tense form and in the passive past participle 
(e. g. brosit' ‘to throw’ – brošu – brošennyj).

Internet searches reveal that novel verbs in the 
I-class, such as fotošopit' ‘to photoshop’, tusit' 
‘to hang out, to party’ and many others, mostly 
substandard, are often used without alternations, or, 
more surprisingly, with alternations unevidenced in 

literary Russian. E.g. frendju, frendlju, frendžu from 
frendit' ‘to include in the friend list’ are often found 
instead of the expected frenžu. The 1sg form is 
derived incorrectly significantly more often than the 
passive past participle. E.g. if we take otfotošopit', 
about 25% of 1sg forms lack alternations, compared 
to about 15% of passive past participles.

Non-novel verbs in the I-class, including 
infrequent ones, as well as verbs from non-
productive classes, rarely miss alternations, 
although a number of mistakes can be found. 
Some verbs have substandard finite forms (but not 
participles!) without alternations: e. g. žgeš', žget… 
instead of žžeš', žžet from žeč' ‘to burn’. The fact that 
some of these mistakes are deliberate and are made 
to parody substandard speech is telling by itself. 
The only exceptions are several non-novel verbs 
that lack a normative 1sg form due to a historical 
accident, e. g. pobedit' ‘to win’. If 1sg forms from 
such verbs are used nevertheless, they are without 
alternations in the majority of cases.

In addition to this, the data from a previously 
conducted experiment (Gor and Chernigovskaya 
2001; Slioussar 2001) were analyzed with respect to 
consonant alternations. 48 pseudoverbs, including 
ten verbs compatible with I-class, were used in 
the experimental dialogues, prompting subjects to 
generate 3pl and 1sg forms from the pl past tense 
form. Out of the forms derived according to the 
I-class rules, 52% lacked alternations. Moreover, 
two subjects generated alternations never evidenced 
in Russian (like s//sl, d//dl).

Thus, the tendency to get rid of alternations 
shows up wherever it is not counteracted by the 
prescriptive norm: in the cases where a normative 
form does not exist in literary Russian, in novel 
words that have not entered literary Russian yet 
and in pseudowords. We argue that 1sg forms loose 
alternations more easily than passive past participles 
because the latter have a paradigm of their own 
inside the verbal paradigm, being inflected for case, 
number and gender. All forms in this paradigm 
share the stem with alternations. For 1sg forms, the 
pressure to get rid of alternations is much stronger 
because other forms in the present/future tense 
paradigm lack them. We will also analyse other 
factors influencing the loss of alternations in the 
talk (e. g. some consonants are more prone to it than 
the others; alternations are always absent if a novel 
borrowed verb is written in Latin letters etc.)

Interestingly, I-class is also the only productive 
class that belongs to the 2nd conjugation type. 
Mistakes in the conjugation type show a different 
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pattern. In non-novel verbs they are made more 
often than alternation mistakes, but their frequency 
does not increase in novel verbs. They were also 
quite rare in the experiment mentioned above. Thus, 
the conjugation type is firmly tied with the verb 
class, and native speakers make mistakes only when 
they are not sure to which class the verb belongs.

Another case discussed in this talk concerns 
stress shifts within verbal paradigms. Russian verbs 
may have different stress patterns in the past tense 
and present/future tense paradigms: a (all stresses 

on the stem), b (all stresses on endings, wherever 
they are non-zero) and c (mixed pattern). According 
to the database of Russian verbs created by Natalia 
Slioussar on the basis of The grammatical dictionary 
of Russian (Zaliznyak 1977) (www.slioussar.ru/
verbdatabase.htm), all three stress patterns are 
considerably frequent in the present/future tense, 
while in the past tense, the b and c patterns can be 
found only in a small number of verbs from several 
non-productive classes:

b: be'reč' ‘to protect’: be'reg (sg masc), bereg'la (sg fem), bereg'lo (sg neut), bereg'li (pl)
c: so'rvat' ‘to pluck’: so'rval (sg masc), sorva'la (sg fem), so'rvalo (sg neut), so'rvali (pl)

As examples above show, in both stress patterns 
there is one form where the stem differs from the 
others. In the c stress pattern, it is the sg fem form, in 
the b stress pattern, it is the sg masc form with zero 
ending. Almost all verbs with the c stress pattern 
have substandard forms with stress shifts. Firstly, 
they have a sg fem form with the stress on the stem 
(e. g. so'rvala). This is expected: then all forms in 
the paradigm share the same stem. Secondly, many 
verbs also have a substandard sg neut form with 
the stress on the ending (e. g. sorva'lo). This shows 
that regularization is not necessarily unidirectional, 
different forms changed to achieve uniformity 
may coexist, and that this process may affect only 
a part of the paradigm: Plural forms do not have 
variants with stress shifts. It is also interesting that 
this process is not impeded by the fact that sg masc 
forms with zero endings cannot undergo stress shift.

Analogous processes do not take place in the 
b stress pattern, which is expected: the only form 
with the stress on the stem cannot be changed to 

resemble the others. However, there is substandard 
regularization on a different level. E.g. all verbs 
in the D-T-class (1st subclass of the 7th class in the 
Russian grammar) belong to the b stress pattern in 
the past tense, except for klast' ‘to put’ and krast' ‘to 
steal’ and their prefixed derivates. In substandard 
Russian, these exceptions are ‘corrected’.
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Working memory (WM) is a neurocognitive 
mechanism responsible for the active maintenance 
of information for the purpose of its ongoing – often 
complex – processing. The most important feature 
of WM is its heavily limited capacity. Usually, a 
person can maintain from two up to six items in 

WM, with a mean individual capacity equaling four 
items (Cowan, 2001).

Recently, formal models, which describe 
storage as some kind of a pattern of fast oscillations, 
appeared to be the most promising theoretical 
approach to WM’s functioning and its limits (Edin 
et al., 2009; Jensen & Lisman, 1998; Usher, Cohen, 
Haarmann, & Horn, 2001), which explains how 
the different features of a maintained item are 
being bound together (Hummel & Holyoak, 2003; 
Raffone & Wolters, 1998). Such models naturally 
explain capacity limits as an emergent property of 
WM: as brain uses temporal coding for separating 
representations in WM, and time is a very limited 
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resource, brain is not able to pack too many 
oscillations into one interval, because they start to 
overlap and so they stop being distinctive. However, 
existing oscillatory models do not explain the fact 
that people do differ in capacity. We present a novel 
formal model of WM and we demonstrate which its 
features are responsible for individual differences 
in WM capacity.

The model consists of a buffer, which contains a 
certain number of elements (neuronal assemblies). 
A level of internal activation xi (within [0, 1] range) 
is assigned to each element i. The external output y 
of the element i in time t has been defined using a 
commonly applied sigmoid function of xi, according 
to the following graded threshold function [1]:

Changes in levels of activation of elements are 
controlled by the following equation [2]:

Parameter λ controls how much element i is 
autoactivated by the recurrent connections feeding 
its output back into it. Index k denotes elements 
which output at the similar levels as element i does, 
namely in [yi – κ, yi + κ] range. So, parameter α 
determines how much the outputs of elements, 
which oscillate close to element i, increase its 
activation. This accounts for the known fact that 
neurons which fire in synchrony with a given 
neuron strongly influence its potential. Parameter 
κ defines the temporal resolution of bindings: the 
larger κ, the more distant (in terms of activation) 
elements will be considered by the model as bound 
within the same representation.

Index j denotes elements which are not k nor i 
elements, namely those that fall out of [yi – κ, yi 
+ κ] range. These elements encode representations 
separate from a representation encoded by the 
elements i and k. Parameter β controls the strength 
of inhibition exerted by elements j, which decreases 
the activation of element i. How much element j 
inhibits element i depends on a difference in the 
elements’ activity: a relatively more active element 
will inhibit element i more strongly than will do a 
less active one. The last part of equation [2] consists 
of a noise ε.

The activations and outputs of elements are 
updated in discrete cycles. As soon as an output 
of an element reaches unity (this reflects firing 
of a neuronal assembly), the parameter λ for that 
element is temporarily changed to a negative value, 
which makes this element quickly fall below a base 
level of activation (this reflects the phenomenon 
of refraction). Then, the value of λ is being reset 
to a default value and the element starts rising its 
activation above the base level.

We applied a few pairs of elements (an item 
identity and its context) to the model. Two elements 
constituting one pair were being added to the 

buffer in the same time. The aim of the model was 
to maintain as many separate pairs of oscillations 
as possible for a given interval. At the end of the 
interval, a probe in a particular context was being 
presented. The model tried to find in its buffer a pair 
matching a probe and its context and it decided if it 
has seen that item.

In the model, the capacity limit arose naturally 
because addition of consecutive pairs increased 
the strength of total inhibition that each element 
received. When this value surpassed elements’ 
activation, the elements with the lowest activation 
started falling out of the buffer. Thus, β was the 
main parameter influencing the model’s capacity. 
The model predicted that a maximum capacity 
would be achieved at no inhibition (β = 0). In such 
a case, the model was able to maintain twelve pairs. 
By gradually increasing β, we were able to decrease 
the model’s capacity.

We measured the (normal) distribution of WM 
capacity estimates (k) in the sample of 168 young 
participants, who fulfilled a specific WM task. 
These estimates are believed to closely approximate 
the actual number of items held in WM by an 
individual (Rouder, Morey, Morey, Cowan, 2011). 
The value of β =.0026 allowed us to replicate a 
mean k value in the sample (M ksim = 3.01, M kobs 
= 2.92). In order to simulate 168 individual results 
we varied parameter β, drawing its value for each 
individual simulation from the normal distribution, 
with M =.0026, and SD =.0004. The observed and 
simulated distributions did not differ significantly 
(χ2 = 6.97, df = 7, p =.431). R2 value for observed 
and simulated data equaled.93. Minimum capacity 
was close to one item, while maximum capacity 
approached five items.

Thus, using a novel oscillatory model, we 
have shown that variation in the strength of lateral 
inhibition among oscillating representations in WM 
allows for accounting for individual differences 
in WM capacity. In our view, the brain’s ability 
to control (decrease) the level of inhibition within 
WM constitutes a crucial mechanism allowing 
brain for active maintenance of as much separate 
representations as possible. The results of the 
study suggest that the concepts of oscillations and 
of bindings can have a great explanatory power in 
regard to WM.
This work was sponsored by The National Science 
Centre of Poland (grant N106 417140).
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1. Vector Psychophysiology: Basic Ideas. 
A challenging task of the neuroscience is to 
reveal neuronal basis of subjective phenomena. 
Attempting to integrate neuronal processes with 
their behavioral and subjective manifestations 
a spherical model of cognitive and executive 
operations was suggested (Sokolov 2003, 2010). 
Specific cognitive events and intentions to perform 
particular acts are represented on the hypersphere 
in the four-dimensional Euclidean space. Four 
Cartesian coordinates of points representing 
cognitive events on the hypersphere correspond to 
excitations of four neuronal channels constituting 
an input excitation vector of a constant length 
(Sokolov 2003). Spherical coordinates of cognitive 
events (three angles of the hypersphere) refer to 
subjective scales. The cognitive hypersphere is 
characterized by a multilayered isomorphic structure 
encoding percepts, memories and semantics. 
Respective cognitive events are represented on 
the spherical layers by specific neurons (detectors 
and gnostic units). Subjective differences between 
particular cognitive events correspond to distances 
between their locations on the hypersphere and are 
“neurocomputed” as absolute values of differences 
between vectors encoding respective cognitive 
events. The input stimuli are transformed into 
excitation vectors and projected on the hypersphere 
constituting a cognitive neuronal map.

2. Spherical Model of Colour Vision.
2.1. Colour space of human trichromats: from 

subjective colour differences to colour excitation 
vectors. The presented general cognitive model 
suggests that colours in particular are encoded by 
four-dimensional excitation vectors. Subjective 
colour differences correspond to absolute values of 
vectorial differences between respective colours. It 
assumes that coordinates of colour-coding vectors 
can be extracted from a matrix of subjective 

differences. Indeed, the multidimensional scaling of 
a matrix of subjective colour differences has shown 
that colours varying in hue, lightness and saturation 
are encoded by four-dimensional vectors of a 
constant length, so that specific colour are located 
on a hypersphere in the four-dimensional Euclidean 
space. The Cartesian coordinates of colour stimuli 
correspond to four colour-coding neurons found 
in lateral geniculate body of primates. Distances 
between ends of colour coding vectors found from 
a matrix of subjective colour differences closely 
correlate with subjective colour differences of the 
experimental matrix supporting vectorial encoding 
of colours. Spherical coordinates of colours (three 
angles of the colour hypersphere) refer to hue, 
lightness and saturation, respectively (Izmailov, 
Sokolov, Chernorizov 1989).

2.2. Colour space in animals: from 
instrumental colour learning in carp to its 
colour space. Carp has a trichromatic colour 
vision demonstrated in instrumental learning. 
Using a particular colour as a conditional stimulus 
interposed randomly with differential colour stimuli 
one can obtain a vector of response probabilities. 
Repeating experiments with different colours used 
as conditional stimuli one find a confusion matrix. 
The cells of the matrix correspond to response 
probabilities. Principal component analysis of 
the carp’s confusion matrix has demonstrated a 
hypersphere in the four-dimensional colour space. 
Colour excitation vectors found from the response 
probability matrix enable to compute inner products 
of a conditional stimulus and differential stimuli. 
The inner products computed from conditional 
stimulus excitation vector and excitation vectors of 
differential stimuli used in parallel closely correlate 
with respective response probabilities. Such a 
correlation implies that vector code of colour stimuli 
modifies accordingly synaptic contacts that have to 
be organised also as weight vectors. These weight 
vectors of plastic synapses refer to a command 
neuron triggering instrumental conditioned reflexes 
(Latanov et.al. 2000).
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2.3. Four-dimensional colour space at bipolar 
cells of carp retina. To get information concerning 
neuronal basis of the four-dimensional colour 
space found from instrumental conditional reflexes 
in carp intracellular recordings from bipolar cells 
of an isolated carp retina were perfumed using 
monochromatic light stimuli (Chernorizov, Sokolov 
2001). It was found six types of bipolar cells with 
receptive fields having an antagonistic organisation 
of “centre-periphery”. “Red+ green–“and “red_ 
green+” were depolarised on “either – or” basis. 
The same refers to “yellow+ blue-“and “yellow- 
blue+” cells. In a certain degree were depolarised 
“brightness” and “darkness” neurons. Thus 
maximum four bipolar cells were depolarised by 
any colour stimulus. It means that colour stimuli 
are represented at the level of bipolar cells with 
excitation vectors having four coordinates: two 
coordinates refer to colour opponent cells and two 
ones – to cells having no colour opponency. The 
sum of squared amplitudes of their depolarisation 
for any wavelength of the input stimulus was equal 
to a constant value demonstrating constant lengths 
of colour excitation vectors. Thus, bipolar cells 
constitute a basis of four-dimensional colour space 
in carp. An additional test for correspondence of 
directly recorded responses of bipolar cells and 
components of excitation vectors extracted from 
behavioural experiments can be done by comparison 
of “neuronal” and “behavioural” colour spaces. The 
coincidence of colour points found by intracellular 
recording and by behavioural experiment on the 
hypersphere in the four-dimensional space strongly 
supports contribution of vector code in perception 
of colours and colour conditioning.

3. Spherical Model of Achromatic Vision: 
Monochromatic Vision in Snail. A natural model 
of monochromatic vision is the visual system of 
snails. Rodopsin is a single pigment expressed in 
photoreceptors of Helix. Two types of photoreceptors 
with depolarizing and hyperpolarizing responses 
are distinguished in snails however. In insects 

photoreceptors are depolarized by light due to 
opening of sodium ionic channels. In vertebrates 
photoreceptors are hyperpolarized by light. In 
snail one sees a combination of both types of 
photoreceptors. Thus a light stimulus evokes a 
combination of depolarizing and hyperpolarizing 
responses in two subsets of photoreceptors 
assuming two-dimensional vector encoding similar 
to encoding of achromatic colours in normal 
human trichromats or light encoding of rod and 
cone human monochromats. The two-dimensional 
colour space in snails has a spherical structure 
constituting a semicircle along which different light 
intensities are located (Chernorizov, Sokolov 2010; 
Chernorizov, Shekhter 2011). It might be assumed 
that two-dimensional encoding of light intensity 
by excitation vectors of a constant length is used 
for selective activation of intensity detectors and 
elaboration of selective conditioned reflexes to light 
intensity. Comparison of colour vision at different 
level of evolution demonstrates universal principles 
of vector encoding in the framework of a spherical 
model.

Chernorizov A. M., Sokolov E. N. 2001. Vector encoding of 
color in the layer of bipolar cells in the carp retina. Vestnik MGU. 
Seriya 14. Psikhologiya. 1, 12–33.

Chernorizov E. N., Sokolov E. N. 2010. Mechanisms 
of Achromatic Vision in Vertebrates and Invertebrates: A 
Comparative Study. The Spanish Journal of Psychology, 13 (1), 
18–29.

Chernorizov A. M., Shekhter E. D. 2011. Modular 
Organization of Mechanisms of Achromatic Vision in Human 
and Animals // In: Psychology in Russia: State of the Art (Eds. 
Yu.P. Zinchenko, V. F. Petrenko). 4, 421–437.

Izmailov Ch.A., Sokolov E. N., Chernorizov A. M. 1998. 
Psychophysiology of Color Vision. Moscow: Moscow State 
University Press.

Latanov A. V., Leonova A. Yu., Evtikhin D. V., Sokolov, 
E.N. 1997. Comparative neurobiology of color vision in 
human and animals. Zhurnal Vysshei Nervnoi Deyatel’nosti 
Im I. P. Pavlova, 47 (2), 308–320.

Sokolov E. N. 2003. Perception and the conditioned reflex. 
New approach. Moscow: URSS.

Sokolov E. N. 2010. Essays on psychophysiology of 
consciousness. Moscow: Lomonosov MSU.

EEG DIFFERENCES IN HIGH AND LOW CREATIVE SUBJECTS

M. G. Starchenko
magris@mail.ru
N. P. Bechtereva Institute of the Human Brain of 
the Russian Academy of Sciences (St.Petersburg, 
Russia)

The term “creativity” is considered as an ability 
to produce something new (e. g. original ideas), 
to break away from stereotypes and traditional 

schemes in thinking and to find a quick optimal 
solutions in problem situations. Distinguished are 
3 psychological parameters of creativity: fluency, 
flexibility and originality. These parameters of 
creativity are important characteristics to understand 
how successfully process of creativity proceeds. 
Fluency is considered as quantity of ideas proposed 
by subject. Flexibility is considered as quantity 
of different categories to which proposed ideas 
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can be referred. Originality is unusualness of idea 
proposed. However, creativity tests are designed 
in a such way that the each test task measures all 
the creativity parameters (fluency, flexibility and 
originality), with no separation of these parameters. 
Most of psychophysiological studies of creativity 
were performed using the creativity tasks with 
no separation of these parameters. Also there is 
no data about brain differences in high and low 
creative persons during performance creative tasks, 
involving separate parameters of creativity.

The aims of our study was 1) to elaborate original 
test for creativity parameters such as fluency, 
flexibility and originality, which were measured 
separately in each task and were suitable for further 
psychophysiological research 2) to investigate the 
EEG differences in high and low creative subjects 
during performance our test.

Three types of tasks were developed. Sets 
of 11 nouns in each task served as stimuli. The 
Fluency task was to create as much as possible 
interrelated sentences using appearing words from 
one semantic area. The Flexibility task was to 
create interrelated sentences using appearing words 
from different semantic areas. The Originality task 
was to create interrelated sentences in unusual 
way using appearing words from one semantic 
area. The 15 healthy volunteers participated in 
investigation. When the subjects performed tasks, 
the vegetative characteristics (heart rate, skin 
potentials) were measured. Analysis of vegetative 
characteristics revealed that there is no statistically 
significance differences between creativity tasks. 
Statistically significance differences were revealed 
only in comparisons for each creative task versus 
rest. According to self-reports of volunteers, the 
quantitative characteristics for fluency, flexibility 
and originality were calculated. In order to compare 
the validity of our test to the standard creativity 
tests we adjust to Spearman’s rank correlation 
(r= 0.66 at p<0.05). It indicates that our test 
correlate the standard test. So, we may suppose 
that our test measures the same psychological 
feature (creativity) as a standard test. Therefore 
we can use our test of creativity parameters for 
psychophysiological research. Using our test for 
further psychophysiological study may allow us to 
obtain more authentic view on brain organization of 
separate creativity parameters.

Healthy volunteers – 23 high creative и 27 
low creative subjects – undergone computer EEG 
registration while being tested. EEG was recorded 
from 19 sites (10–20 system) in seven frequency 
bands. The volunteers’ level of creativity (high or 
low) was measured according to Torrance Creativity 
Test (verbal battery). Statistically significance EEG 

differences in high and low creative subjects for 
each of creativity parameters tasks vs control were 
revealed.

High creative subjects were characterized
- by solitary decreasing of EEG power 

in alfa2, beta, gamma bands for fluency, general 
decreasing in alfa2 band for flexibility and general 
increasing in gamma band for originality

-  increasing intra- and interhemispheric 
connections for all types of creative tasks in high 
frequency bands.

Low creative subjects were characterized
-by general increasing of EEG power in beta2 

and gamma bands for fluency and flexibility, and 
solitary decreasing in gamma band for originality

- increasing interhemispheric connections 
in anterior part and decreasing interhemispheric 
connections in posterior part for all types of creative 
tasks in high frequency bands.

The first interesting finding is that each of 
creativity parameters is maintained the own 
variance of EEG power for high creative subjects 
whereas the low creative subjects demonstrate 
the same EEG pattern for fluency and flexibility. 
We suppose that this fact reflects use of different 
cognitive strategies during solving the different 
types of creative tasks by high creative subjects. 
The second interesting finding is the presence 
of multidirectional differences in high and low 
creative subjects for each creativity parameters – 
for example, flexibility is characterized decreasing 
of EEG power in high creative subjects and 
increasing in low creative subjects. We suppose that 
this fact reflects the differences of brain functional 
states in high and low creative persons during the 
solving the same type of creative task. For example, 
flexibility task is difficult for low creative subjects 
and demands the involvement of all the brain 
resources – such as memory, attention, associative 
process, concentration, and so on, in order to find 
the answer. It reflects in increasing of EEG power 
in high frequency bands.

The third interesting finding is that creative 
activity for high creative subjects are maintained by 
both hemispheres.

EEG differences in high and low creative 
persons during performance of the tasks for 
creativity parameters were revealed. Our results 
indicate that there is different brain maintenance for 
high and low creative subjects during performance 
of creative tasks.
Supported by RGNF 09–06–00278a.
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A great deal of recent research on eye 
movements during reading has focused on the 
effects of the specific linguistic characteristics of 
various languages on eye movements. It has been 
observed that results vary cross-linguistically, 
especially in the area of morphological processing. 
Evidence suggests that morphological information 
is not extracted parafoveally in English (Lima 1987, 
Kambe 2004) and Finnish (Bertram and Hyöna 
2003, Hyöna et al. 2004); however, verbal root 
and patterns are processed parafoveally in Hebrew, 
which has non-linear morphology (Deutsch et al. 
2003, Deutsch et al. 2005). Readers in English 
compute the probability of the syntactic category 
for the upcoming word based on the processed 
information, and this computation affects foveal 
processing (Staub and Clifton 2006, Staub et al. 

2007). Syntactic effects on parafoveal processing 
seem to interact with word length in Finnish 
(Vainio et al. 2011). We investigate whether 
syntactic information in a language with less 
restrictive word order (Russian) interacts with 
word length and morphological structure during 
parafoveal processing in silent reading as reflected 
in eye-movements.

Method
In Russian, the VNN word order has an equal 

chance of being either an OS or SO order (Kemp 
and McWhinney 1999). Morphological processing 
in the parafovea was examined using the boundary 
change paradigm (Rayner 1975) with three preview 
manipulations on the morpheme ending only of the 
target word: identical (no change), morphologically 
related (different inflectional ending), or nonword 
(inflection replaced with a consonant). Examples 
of the target and preview conditions are given in 

Table 1. The vertical line indicates the position of 
the invisible boundary (before the target word).

Materials: Five-character Russian nouns were 
chosen as stimuli. Materials were balanced for word 
and lexeme frequencies. The boundary change was 
always before the target word.

Design: Word order was held constant across 
all conditions. The target position in the sentence 
was manipulated (Subject x Object) together with 
the parafoveal preview (identical x morphologically 
related x non-word), resulting in a 2 X 3 Latin 
Square design.

Participants: 30 native speakers of Russian 
residing or visiting in Urbana-Champaign area.

Apparatus: Eye movements were recorded via 
an SR Research Eyelink 1000 eye tracker.

Predictions: No effect of parafoveal preview 
manipulations constitutes an absence of 
morphological processing in the parafovea. Longer 
times for the non-word compared to identical 
and, perhaps, morphologically related conditions 

constitutes parafoveal processing of morphology. 
Different preview effects on the subject vs. the object 
constitutes the influence of syntactic information on 
the extraction of morphology from the parafovea.

Results and Conclusion: Analysis of gaze 
duration revealed significant difference between 
identical and non-word conditions (p<.05) and a 
marginally significant (p<.1) interaction between 

target position and 
parafoveal preview 
in morphologically 
related condition 
(faster than the 
non-word in object 
position only) (see 
Table 2).

These results 
are in line with 
findings from Hebrew 

Target position Preview Target 
VSO: Identical После обеда видит барин|

After lunch saw master
слугу ACC у окна.

by the window.Related слугa NOM
Control слугд nonword

servant
VSO: Identical После обеда видит|

After lunch saw
слугa NOM баринаACC у окна. 

masterACC by the window.Related слугу ACC
Control слугд nonword

servant

Table 1. Experimental Conditions

VSO Gaze
Target

Identical 299 * 
Related 293 ^ 
Non-word 320 
VSO
Identical 296 *
Related 333 ^ 
Non-word 324 

Table 2. Results
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(Deutsch et al. 2003) and can be interpreted as 
evidence of parafoveal morphological processing 
in Russian during silent reading. Moreover, this is 
the first demonstration that syntactic position of the 
word modulates the extraction of morphological 
information parafoveally and suggests that 
preceding syntactic information can narrow down 
possible candidates and facilitate the preprocessing 
of the word n+1.
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NEURAL TIME-COURSE OF THE OBSERVATION 
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Previous neuroimaging studies have 
demonstrated that the observation of the actions of 
others activates neural circuits that are involved in 
the execution of the same actions (Buccino et al., 
2001; Lui et al., 2008). It has been suggested that 
the same mechanism applies to the sight of touch, 
which enables us to understand the sensations 
of others (Keysers et al., 2004). Consistent 
with this, recent functional magnetic resonance 
imaging studies reported activation of primary 
and secondary somatosensory cortices when 
participants experienced touch as well as when they 
observed another person or object being touched 
(Ebisch et al., 2008; Schaefer et al. 2010). However, 
little is known about the time-course of these neural 
activations or the extent to which they are specific 
to human touch.

In the current study, we used event-related 
potentials (ERPs) to examine the time-course of the 
neural mechanisms underlying the observation of 
human and non-human object touch. During touch 

trials, participants were presented with short video 
clips of an arm or a non-human cylindric object 
being touched by an object. In non-touch trials, 
participants watched videos of an object moving 
in front of the arm or non-human cylinders without 
touching them. Before this ERP assessment, each 
participant’s arm was touched with the same 
touching objects used in the ERP stimulus videos.

ERP component differences were observed in 
midline central electrodes between 500 and 700 
ms after stimulus onset. Statistical analysis of the 
mean amplitude of this activity revealed a main 
effect of touch (touch versus non-touch) and a main 
effect of stimulus type (human versus non-human), 
but no interaction. The earlier occipital-temporal 
N170 component also exhibited a main effect of 
stimulus type, with larger amplitudes in response to 
the human versus non-human stimulus types. These 
findings suggest that the observation of human and 
non-human object touch are indexed, in a similar 
manner, at a relatively late cognitive stage of neural 
processing that follows the perceptual encoding of 
human versus non-human objects. Time-frequency 
analyses will be conducted and reported, in order to 
further examine the neural mechanisms underlying 
the observation of human and non-human touch.
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THE EFFECT OF INTRANASAL SEROTONIN ON COGNITIVE 
DEFICIT AND ALTERED FUNCTIONAL ACTIVITY OF 
ADENYLYL CYCLASE SYSTEM IN NEONATAL DIABETES

I. B. Sukhov, K. V. Derkach, O. V. Chistyakova, 
V. N. Shipilov, V. M. Bondareva, I. V. Moyseyuk, 
A. O. Shpakov
sukhov.ivan@gmail.com,
Sechenov Institute of Evolutionary Physiology and 
Biochemistry, Russian Academy of Sciences (St. 
Petersburg, Russia)

Diabetes mellitus (DM), one of the most severe 
metabolic disorders in humans, is associated with 
many neurodegenerative disorders (Stiles and 
Seaquist 2010).

According to our and the other authors’ data, the 
alterations in the brain signaling systems regulated by 
serotonin and the other neurotransmitters contribute 
to triggering and development of neurodegenerative 
processes in DM. However, the activity of the brain 
adenylyl cyclase (AC) system and the cognitive 
functions in type 2 DM (T2DM), their interrelation, 
and the influence of intranasal serotonin (I-S) on 
the functioning of the brain in T2DM are poorly 
understood yet. In this work we investigated the 
influence of 8-weeks I-S treatment on the cognition 
and the hormone-sensitive AC system in the brain of 
rats with neonatal T2DM.

Neonatal DM was provoked by streptozotocin 
at the dose of 80 mg/kg of body weight in newborn 
5-days rats (Blondel et al. 1989). Using glucose 
tolerance test we showed that 6-months old rats with 
neonatal DM have a pronounced insulin resistance 
typical of human T2DM. A daily intranasal delivery 
of serotonin to 6-months old healthy and diabetic rats 
at the dose of 20 μg/rat was carried out according to 
the method (Thorne and Frey 2001). The AC activity 
was measured as described previously (Shpakov et 
al. 2010) and expressed as pmol cAMP/min per mg 
of membrane protein. To measure the AC inhibitory 
effect of hormone, the enzyme was pre-activated by 
diterpene forskolin (10–5 M). The cognitive functions 
and the influence of I-S on the spatial memory and 
learning were studied using MWM test in two 5-days 
series of experiments, the first covered days 1–5 and 
the second days 35–39.

The learning process was estimated according 
to the duration and dynamics of the latent period 
for finding the hidden platform. In diabetic rats the 
latent period in the first series was 3.5 times and in 
the second series 4–4.5 times longer compared with 
the control, and the dynamics of time reduction in 
locating the platform was less pronounced. I-S did 
not change the duration and dynamics of the latent 
period in control rats, but significantly improved the 

learning process in diabetic animals. On the 4th day of 
the first series the escape latency reached the plateau 
and the information about the location of platform was 
maintained throughout the experiment. In I-S-treated 
diabetic rats the latent period in both series was lower 
compared with untreated diabetic animals, and the 
difference was significant (P < 0.05). The maximal 
effect of I-S was 4 times, at most, the reduction of 
the latent period on the first day of the second series. 
In both series there was a significant difference in the 
trajectories of swimming to the remote platform in 
untreated diabetic and control animals. I-S did not 
influence the swimming tracking in control animals, 
but in I-S-treated diabetic rats the trajectories were 
much shorter compared with untreated diabetic 
animals and were similar to those in the control. On 
the last day of testing in the first and the second series 
there was no difference in the number of annulus 
crossings between untreated and I-S-treated control 
rats. In DM the number of annulus crossings was 
decreased, and I-S treatment significantly increased 
this parameter in both series. In the first and the 
second series the number of annulus crossings in 
IS-treated diabetic rats was, on average, 1.7 times 
higher compared with untreated diabetic animals. 
Paradoxically, in the second series the number of 
annulus crossings in IS-treated diabetic rats was 
higher than in both groups of healthy animals. 
This furnishes grounds to say that I-S improves the 
long-term spatial memory in rats with neonatal DM, 
making it similar to healthy animals. The decrease 
of time for search of the platform and the increase 
of the number of annulus crossings in IS-treated 
diabetic rats show serotonin-induced improvement 
of cognitive functions in diabetic rats.

The basal AC activity in the brain in neonatal 
DM did not differ significantly from control. Non-
hydrolysable analog of GTP, GppNHp (10–5 M), 
activator of Gs proteins, stimulated AC activity 
in control and diabetic rats by 188 and 197%, and 
forskolin (10–5 M) acting directly on the catalytic site 
of the enzyme stimulated AC activity by 281 and 
273%, respectively. The basal AC activity in the brain 
of IS-treated diabetic and control rats was a little lower 
than in the untreated animals. I-S did not influence 
the AC stimulating effects of GppNHp and forskolin. 
Norepinephrine, dopamine, serotonin and agonist of 
type 6 5-hydroxytryptamine receptor (5HT6R) EMD-
386088 stimulated AC in the brain of both diabetic 
and control animals. In the diabetic brain AC effect 
of norepinephrine was decreased, the corresponding 
effect of dopamine was on the contrary increased, and 
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AC effects of 5-HTR agonists remained unchanged. 
I-S decreased AC stimulating effects of serotonin and 
EMD-386088, especially in diabetic rats. In DM I-S 
partially restored AC effect of dopamine and weakly 
influenced AC effect of norepinephrine. In the control 
the hormones acting via Gi-coupled receptors, such 
as norepinephrine, dopamine, serotonin, selective 
5-HT1BR agonist 5-nonyloxytryptamine, 5-HT1/2R 
agonist 5-methoxy-N, N-dimethyltryptamine, and 
D2-dopamine receptor agonist bromocriptine all 
decreased forskolin-stimulated AC activity, and in 
T2DM their AC effects were markedly decreased, 
especially in the case of serotonin and 5-HT1R 
agonists. I-S treatment led to a significant restoration 
of AC inhibitory effects of these hormones. Thus, 
in the brain of rats with neonatal DM the activity 
of some AC signaling pathways regulated by the 
biogenic amines was changed, and I-S partially 
restored these alterations.

Summing up, in the brain of rats with neonatal 
model of T2DM the functional activity of AC 
system sensitive to the biogenic amines was subject 
to changes, the most significant alterations being 
observed in Gi-coupled cascades that mediated 
the inhibition of AC activity, especially in 5-HT1R 
signaling. These alterations were associated with 
cognitive deficit detected in diabetic animals, using 

MWM test, and manifested as impaired learning 
and spatial memory. I-S improves both the brain 
hormone-sensitive AC system and cognitive 
functions of diabetic rats, which, on the one hand, 
clearly demonstrates their interrelation, and on the 
other, opens up a new avenue to correct and prevent 
the alterations and disturbances in the brain signaling 
and to improve learning and memory impaired in 
T2DM.
This work was supported by Program of the Russian 
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WHAT IMMANUEL KANT MIGHT HAVE THOUGHT 
ABOUT THE OUROBOROS MODEL

K. Thomsen
knud.thomsen@psi.ch
Paul Scherrer Institut (Villigen, Switzerland)

The great philosopher of Kaliningrad (Königsberg 
at his time) Immanuel Kant had a clear conception of 
what is possible to experience and think:

“Die Bedingungen der Möglichkeit der 
Erfahrung von Gegenständen sind zugleich die 
Bedingungen der Möglichkeit der Gegenstände 
dieser Erfahrung”

“The conditions of the possibilities to experience 
objects are at the same time the conditions for the 
possible objects of this experience”

This statement pertaining to the first of 
Kant´s three fundamental questions (“Was kann 
ich wissen”, “What I can know”) offers a good 
entry point for highlighting parallels between his 
tenets and what is hypothesized according to the 
Ouroboros Model.

Action and Memory Structure
The Ouroboros Model stands for a comprehensive 

biologically inspired cognitive architecture 

(Thomsen 2010). It holds that memory entries 
are organized into hierarchies of schemata, i. e. 
meaningful junks of features and concepts belonging 
together. Neural assemblies are permanently linked 
together when once co-activated in the right manner. 
Later activation of a feature promotes the selected 
concept and leads to graded activation for each of the 
associated constituents, which are usually active in 
the same context. Activation at a time of part of a 
schema biases the whole structure with all relevant 
slots and, in particular, missing features.

Principal Algorithmic Backbone
At the core of the Ouroboros Model lies a self-

referential recursive process with alternating phases 
of data acquisition and evaluation. A monitor 
process termed ‘consumption analysis’ is checking 
how well expectations triggered a one point in 
time fit with successive activations; these principal 
stages are identified:

• … anticipation,
• action / perception,
• evaluation,
• anticipation,…
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These steps are chained into a full repeating 
circle, and the activity continues at its former end, 
like the alchemists’ tail-devouring serpent called 
the Ouroboros.

Consumption Analysis
Any occurring activation excites associated 

schemata. The one with the highest activation is 
selected first, and other, possibly also applicable, 
schemata are inhibited, suppressed. Taking the first 
selected schema and ensuing anticipations active 
at that time as reference and basis, consumption 
analysis checks how successive activations fit into 
this activated frame structure, i. e. how well lower 
level input data are “consumed” by the chosen 
schema. Mismatches between anticipations based 
on previous experience and actual current data are 
highlighted and used for controlling the allocation 
of attention. At the same time monitoring the 
quality of congruence with experience provides 
a very useful feedback signal for any actor under 
almost all circumstances. It is hypothesized that the 
“feeling”, i. e. affective, component of emotions 
is primarily that: a feedback signal from the 
consumption analysis process to the actor. Progress 
can be as expected, better (feeling good) or worse 
(feeling bad) (Thomsen 2011a).

Space and Time, the Apriori, which formed the 
basis for Kant, are acknowledged as fundamental 
constituents of many schemata, they are not derived 
from the experience; – over the lifetime of any 
individual one should add, but rather as a product 
of selection of the useful over generations, i. e. 
evolutionary Aposteriori (Riedl 1983).

The potential mental processing power of an 
agent according to the Ouroboros Model is ground-
laid in the number, complexity and elaboration of the 
concepts at her disposition. Schemata, their number 
of slots, the level of detail, the depth of hierarchies, 
degree of connection and interdependence of the 
building blocks, and the width, i. e. the extent of 
main schemata and their total coverage from the 
bodily grounding level to the most abstract summits, 
determine what can be perceived and thought of 
efficiently. Adequacy, coherence and consistency 
are crucial, with the first one actually based on and 
derived from the latter two. Sheer performance at 
a single point in time is possible as a result of the 
optimum interplay between these structured data 
and the effective execution of all the described 
processing steps.

Moving over to Kant´s second question (“Was 
soll ich tun”, “What ought I to do”) and his answer, 
the categorical imperative, in the light of the 
Ouroboros Model this is nothing else but a general 
consistency condition, with no particular preferred 
individual.

In times when no more guidance from an 
authorative and undisputed external deity can be 
resorted to, it is, again, consistency in a wide sense, 
which remains as guideline. All-encompassing 
concepts can only be ranked according to their 
breath and depth, level of detail, applicability and 
effectiveness, usefulness. It is argued that thus the 
same bootstrapping applies to the “last questions” 
as what has been found for the distillation of apriori 
and, in principle, all other schemata. With the 
addition that one may hope mankind can agree on 
some level of mutual respect (a condition of weak 
consistency), this is the best answer, dissatisfactory 
as it may be to some, that the Ouroboros Model 
has to offer to Kant´s third question (“Was darf ich 
hoffen”, ”What may I hope”).

The Ouroboros Model offers a novel self-
consistent and self-contained account of efficient 
self-referential and self-reflective data processing 
in autonomous agents. A certain problem for 
exposing the somewhat involved concepts and their 
interdependencies lies in the principal cyclic nature 
of the depicted processes. Seemingly circular 
connections and arguments are easily avoided 
by carefully observing the direction of time: any 
processing step relies only on data and structures 
available from before but it works “backwards” in 
the sense that it has the power to influence these 
very items leading to changes, which then become 
effective for the same process but only afterwards 
during subsequent process cycles.

It has been claimed this principal set-up can shed 
light on a vast variety of questions ranging from 
basic psychological effects like attentional blink 
to the emergence and provoking of consciousness 
(Thomsen 2011b). Actually, this very fact, that 
widely separated questions can be tackled with just 
one approach is taken as one of the main arguments 
for the proposed structures and processes. In the 
light of the Ouroboros Model, prominent brain 
structures as well as diverse claimed best ingredients 
for building general artificial intelligence turn out to 
be just different facets and consequences of the total 
overall set-up of efficient minds.

The touchstone for the Ouroboros Model in the 
end will be its confrontation with reality, i. e. how 
well actual implementations work in interesting 
applications for robots and software agents. An 
attempt to substantiate some of the claims together 
with an invitation for collaborations will be in the 
focus of the reported work.
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Zürich: Piper, 146–166.
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EVOLUTIONARY ONSET OF THE FUTURE TENSE: 
COGNITIVE-ANTHROPOLOGICAL VIEW IN TERMS 
OF CONCEPT OF DEATH AND AFTERLIFE
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Tense and aspect have been studied from various 
angles, but its evolutionary onset is rather overlooked. 
Among different types of tense, it is easier to identify 
a source of the past and non-past tense (cf. Bybee et 
al. 1994; Heine and Kuteva 2007; Toyota 2008, etc.), 
but it is rather difficult to trace an origin of the future 
tense. In this paper, it is argued that an evolutionary 
onset of the future tense can be possibly traced 
back to the cognitive and anthropological factors 
concerning the concept of death and afterlife. Thus, 
like other stuies on evolutionary onsets of different 
grammatical structures, non-linguistic factors are 
crucial in explaining the development of this tense.

A common source of the future tense follows a 
common grammaticalisation path from a couple of 
lexical verbs, e. g. verb of desire/wish and motion 
verbs, as well as a distinction in modality between 
realis and irrealis, often reported as future and non-
future tense. Other odd sources include possession, 
adverbs, deixsis, etc. (Heine and Kuteva 2002; 
Nordlinger and Sadler 2004, Muysken 2008). 
Whatever grammaticalisation path a language has 
taken, there is a clear distributional pattern of the 
future tense in the world, as represented in Figure 
1. Dark dots represent languages with the overt 
marking for the future tense, and white dots, the 
lack of future tense. From this map, it is clear that 
languages spoken in East and South-East Asia lack 
the future tense. This suggests that there should be 
something to trigger the onset of grammaticalisation. 
Apart from the normal grammaticalisation, future 
tense is likely to be replicated through language 
contacts (cf. Heine and Kuteva 2005) and what is 
required is an intense contact with languages that 
have future tense. In spite of these two possibilities, 
languages in Asia have not developed the future 
tense. A question is raised here as to why these 
Asian languages have resisted influence various 
influences that could possible develop a marking 
for the future tense.

 It is argued in this paper that what makes 
the distribution of future tense is related to people’s 
world view concerning death and afterlife. Those 
cultures with a firm idea of reincarnation (e. g. 
Tibetan Buddhism) seem to be aware of what 
happens after death. In others, death is the end of 
this life (e. g. Christianity) and no one knows for 
sure what awaits them. When the future is unknown 
or uncertain, this temporal domain belongs to the 
irrealis modality, and uncertainty naturally raises 
fear among people. Those areas where the future 
tense is missing (cf. Dahl and Velupillai 2008) 
represent people’s worldview or beliefs that do 
not assume reincarnation, i. e. people have fear 
concerning afterlife. It is reasonable to assume that 
the presence of fear can be a trigger element to 
initiate the grammaticalisation process. In addition, 
the lack of fear seems to resist the influence from 
language contacts. Thus, fear seems to be a crucial 
factor concerning the creation of the future tense.

The development of the future tense is complex 
and it involves various elements of human culture 
and linguistics alone may not be able to account for 
its evolutionary onset.

Bybee, J., Perkins, R., Pagliuca, W. 1994. The Evolution of 
Grammar: Tense, aspect, and modality in the languages of the 
world. Chicago: University of Chicago Press.

Dahl, Ö., Velupillai, V. 2008. The future tense. In: 
Haspelmath, M., M. S. Dryer, D. Gil and B. Comrie (eds.). 
The World Atlas of Language Structures Online. Munich: Max 
Planck Digital Library, chapter 67. Available online at http://
wals.info/feature/39. Accessed on <19 November 2010>

Dixon, R. M. W. 1994. Ergativity. Cambridge: Cambridge 
University Press.

Heine, B., Kuteva, T. 2002. World Lexicon of 
Grammaticalization. Cambridge: Cambridge University Press.

Heine, B., Kuteva, T. 2005. Language contact and 
grammatical change. Cambridge: Cambridge University Press.

Heine, B., Kuteva, T. 2007. The Genesis of Grammar: a 
reconstruction. Oxford: Oxford University Press.

Muysken, P. 2008. ‘Nominal tense. Time for further 
Whorfian adventures? Commentary on Casasanto.’ Language 
Learning 58, 81–88.

Nordlinger, R., Sadler, L. 2004. ‘Nominal tense in 
crosslinguistic perspective.’ Language 80, 776–806.

Toyota, J. 2008. ‘Aspect as a sign of historical development.’ 
Studia Romanica Tartuensia 6, 133–151.



178

COMPARISON OF EMOTIONAL RATINGS OF THE 
INTERNATIONAL AFFECTIVE PICTURE SYSTEM 
ACROSS ISRAELI AND RUSSIAN SUBJECTS

A. S. Vaisertreiger1, S. Shaki2, V. U. Ivanova1

anrigenrietta@rambler.ru, 
samuel_shaki@hotmail.com, vitai@mail.ru
SPbSU1 (Saint-Petersburg, Russia), Ariel 
University Center2 (Ariel, Israel)

It is already shown that emotional experience 
both universal and culturally specific. At last twenty 
years increasing number of researches focused on 
cross-cultural features of emotional reactions (Suh 
et al., 1998; Kitayama et al., 2000; Mesquita, 2001). 
Nevertheless the question whether cultural values 
shape human emotions remains unanswered.

The main aim of this work was to compare 
emotional responses to the international affective 
picture system (Lang, Bradley & Cuthbert, 1999) in 
two different cultural groups.

First group included 14 Russian-speaking 
students from Saint-Petersburg State University, 
aged between 21 and 29 years (mean age=23,1 
yr). Second group was formed from 12 Israeli 
students of Ariel University Center. These subjects 
were specifically selected in accordance with the 
following criteria: a) born in Israel; b) have Israeli 
parents; c) fluent in Hebrew. Mean age was 24 years 
ranging from 20 to 29 years. Participants took part 
for partial fulfillment of course requirements.

After providing informed consent according 
to the Declaration of Helsinki (DoH, 1964), 
participants were asked to view affectively 
emotional and neutral pictures on a computer 
monitor. Presentation of stimuli was carried out 
using SuperLab Pro software. The experimental 
design was established on the basis of normative 
rating procedure of IAPS (Lang, Bradley, & 
Cuthbert, 1999). Subjects had to rate pictures 
on the dimensions of affective valence (pleasant 
vs. unpleasant), arousal (calm vs. excited) and 
dominance (vs. control). Ratings were performed 
using a pencil-and-paper version of the Self-
Assessment Manikin 9-point rating system in 
which “1” – the most negative/boring/dominant, 

“9” – the most positive/exciting/in control. To 
clarify the rating system and possible variants 
of stimuli participants were presented with the 
training sequence which consisted of three pictures 
of different emotional content.

Pseudo-random sequence was created as a set of 
60 images balanced with respect to the valence and 
content of stimuli. Emotionally-negative stimuli 
were alternated with emotionally-positive clips 
with the purpose of negative effect accumulation 
removing. Each picture lasted for 6 seconds. The 
evaluation time was 15 seconds.

Self-reported answers of Russian and Israeli 
students for SAM scales are displayed in table 1. The 
number of pictures rated as negative with valence < 
5.00 was larger in group of Israeli students (n=34) 
than in Russian (n=28). This prevalence occurred 
because of Russian participants who reported their 
emotions more calm while viewing both positive 
and negative pictures. It is also important to note 
that the differences in the intensity of those ratings 
across 2 cultures were strongly pronounced as well. 
As can be seen from table 1 the range of estimates 
in Russian group varies from 1.93 to 7.43 points 
and does not reach the extreme values   of the scale. 
Meanwhile the analyzed range in Israeli students 
is much wider and covers the border points of the 
scale such as 1.33 and 8.58 points.

The two groups differed on the arousal scale 
as well. Israeli students were more excited while 
watching the IAPS materials. The mean range of 
subjective emotion ratings was on over 20% higher 
than Russian students. Similarly, Israeli participants 
reported emotions significantly more in control (up 
to a maximum of 7.50 points) compared Russian 
subjects. Maximum value of Russian subjects ratings 
reaches only the middle of the SAM scale (4.93).

Following the analyses of the SAM measures 
of the arousal and dominance scales across all 
pictures irrespectively the valence, the data were 
considered separately for positive and negative 
stimuli (see Figure 1). The results revealed that 

Dimensions
Valence Arousal Dominance

Students Russian Israeli Russian Israeli Russian Israeli
Ranges 1.93–7.43 1.33–8.58 3.00–5.93 2.25–7.58 1.57–4.93 1.75–7.50
Mean 4.79 4.55 4.19 5.16 3.20 4.26
SD 1.83 2.55 0.67 1.28 0.82 1.58

Table 1. Ranges, means and standard deviations (SD) of self-report for 60 stimuli selected from the IAPS 
(Russian and Israeli subjects).
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the most remarkable differences between the two 
cultural groups are in the emotional response to the 
negatively valenced pictures. Both arousal (5.96) 
and dominance (5.41) estimates during watching 
negative stimuli in the group of Israeli students were 
significantly larger than in Russian subjects (4.61 
and 3.78 respectively). However the groups did not 
differ significantly in the emotional responses to 
positive stimuli.

Generally, Israeli participants demonstrated high 
intensity of the emotional ratings, especially, negative 
compared to subjects from Russian. Modern Israel 
society emphasizes predominantly Western family 
values like liberality and individualism (Mikulincer 
et al. 1993; Cohen, 2007). Meanwhile Russian even 
nowadays accepts some values of collectivism. The 
results of current research confirmed the theory of 
differences in emotional experience in collectivistic 
and individualistic cultures. It was shown 
(Matsumoto, 1992) that people in individualistic 
cultures tolerate to negative emotions in public as 
a part of independency and self-assertiveness. In 
contrast, collectivistic societies avoid recognizing 
negative emotions in order to maintain social rules 
and group harmony.

The results can be considered as an evidence of 
the link between self-report of emotional experience 
and the manner in which people identify themselves 
in the society: as members of a group (collectivism) 
or as individuals (individualism).
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LATERALIZATION OF A SOUND IMAGE IN THE AREA 
OF THE BEST AUDITORY SPACE RESOLUTION IN HUMANS

O. V. Varyagina
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I. P. Pavlov Institute of Physiology, Russian 
Academy of Sciences (St.Petersburg, Russia)

There are two main factors of localization of 
sound sources in the horizontal plane – interaural 
time (ITD) and intensity (IID) differences of 
stimulation. When a sound source is near of the 

head midline of a subject, ITD and IID are equal 
to zero. When the sound source shifts to the left 
or to the right from the head midline, ITD and IID 
values differ from zero. The method of dichotic 
stimulation through headphones is one of the 
best methods for investigation of the process of 
localization. This method is used for modeling 
of a sound source position in space to control 
precisely parameters of localization (lateralization). 

1,00

2,00

3,00

4,00

5,00

6,00

7,00

8,00

9,00

Russia Israel Russia Israel
arousal                                                  dominance

9-
po

in
t r

at
in

g 
sc

al
e

Figure 1. Mean Russian 
and Israeli students’ 
ratings for the dimensions 
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(white bars) and negative 
pictures (black bars).
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In the course of numerous investigations, main 
characteristics of lateralization of a stationary fused 
auditory image (FAI) were described (Altman et al. 
1999, Varyagina, Radionova 1998). Particularly, 
differential thresholds for ITD and IID have been 
identified (Domnitz, Kolburn 1977, Shakhshaev 
1981). Minimal thresholds have been observed 
near the head midline and, therefore, this area of 
acoustic space has been defined as the area of the 
best auditory space resolution. The present work 
is devoted to more detailed investigation of FAI 
lateralization in this area.

The work was performed on 25 subjects with 
normal hearing. Sound signals were binaurally 
presented click trains which produced a sensation of 
stationary FAIs. For dichotic acoustical stimulation, 
two dynamic earphones were used. Each experiment 
began with threshold measurements at the right 
and left ear of the subjects. During the experiment, 
the subjects were instructed to listen attentively to 
the sounds (click trains) and to show with a finger 
the point on the head surface where the FAI was 
perceived. 3 variants of IID values were imposed: 
IID= –1.7 dB, ΔI=0 dB, ΔI=1.7 dB. ITD value 
was equal to zero during all the experiment. In 
order to assess the position of the FAI, we fixed a 
centimeter band on the subject’s head with its zero 
mark on the midline. The distance from the FAI 
position to the midline was measured in centimeters 
and recalculated in degrees under the assumption 
that the ear to ear arc length is equal to 180º. We 
estimated the FAI position (in degrees) at different 
IID values and plotted it as a function of IID.

Two main subject groups were defined: 1) 15 
subjects with asymmetrical hearing (values of the 
thresholds at the right and left ear were different, 
i. e. the left or the right ear was leading); 2) 10 
subjects with symmetrical hearing (they had no 
differences between the threshold values at the right 
and left ear).

19 subjects perceived FAI positions at the crown 
of the head, 6 subjects – at the back of the head. 10 
subjects detected all the FAIs only to the right from 
the head midline (in the right subjective acoustic 
space).

It was established that with IID change within 
±1.7 dB, the FAI positions shifted toward the ear 
receiving the more intense stimulus. Functions 
relating the value of the perceived FAI positions 
(Y) on IID value (X) were nearly linear: Y=AX+B. 
In this equation, B (in degrees) represents the 
perceived lateral FAI position when IID=0 (the 
intercept). Coefficient A (deg/dB) represents the 
rate at which the perceived lateral position changes 
with IID (the slope of the function) and reflects the 
effectiveness of the IID factor in lateralization.

It was found that all the subjects successfully 
perceive all the lateral FAI positions (at IID= –1.7 
dB, IID=0 dB, IID=1.7 dB) near the head midline. 
However, certain differences were found between 
the groups of the subjects. For example, the subjects 
with symmetrical hearing had difficulties in 
lateralization of right-sided FAI positions (IID=1.7 
dB). Also the subjects with the right ear leading 
had difficulties in lateralization of left-sided FAI 
positions (IID= –1.7 dB).

The analysis of the FAI positions at IID=0 
(B value from the equation Y=AX+B, in deg) 
can be an evidence of right-sided mechanisms of 
lateralization as compared to left-sided ones: at 
IID=0, the FAI positions were shifted to the right 
from the midline (especially, in the subjects who 
perceived all the FAIs only in the right subjective 
acoustic space). This fact is in accordance with our 
previous researches (Altman et al. 1999, Varyagina, 
Radionova 1998).

The analysis of A values (in deg/dB) from the 
equation Y=AX+B (the effectiveness of the IID 
factor of lateralization) did not show differences 
between A values at the right and left subjective 
acoustic space in all the subjects. Moreover, the 
subjects who detected all the FAIs only in the right 
subjective acoustic space revealed low A values at 
the right subjective acoustic space in comparison 
with the subjects who perceived FAIs as well in 
the left as in the right subjective acoustic space. 
However, in the above mentioned works (Altman 
et al. 1999, Varyagina, Radionova 1998), the slope 
coefficient A was higher on the right than on the left 
from the midline. These differences between the 
present work and earlier investigations, perhaps, 
are because of methodical peculiarities of the 
experiments (for instance, in our present research 
we used a narrow IID diapason).

Thus, all the peculiarities of FAI lateralization 
obtained can illustrate the importance of presence 
or absence of the threshold differences at the right 
and left ear (symmetrical or asymmetrical hearing, 
the left or right ear leading) and the structure of 
subjective acoustic space for a sharp detection of 
stationary FAIs at the head midline, i. e. in the area 
of the best auditory space resolution.
Supported by the Russian Foundation for Basic 
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DO DIFFERENT METAMEMORY JUDGMENTS SHARE 
THE SAME UNDERLYING COGNITIVE PROCESSES?

V. O. Voloshyna, F. U. Jönsson
sstepanchuck@gmail.com, 
fredrik.jonsson@psychology.su.se
The National University of Ostroh Acadamy 
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When we learn new material, we generally 
monitor our learning of that material, before, during 
and after learning, and regulate the allocation 
of learning resources accordingly. Several such 
metamemory judgments exist in the literature, like 
for example, Ease of learning (EOL) judgments 
(Underwood, 1966) and Judgments of learning 
(JOL; Nelson & Dunlosky, 1991). EOL judgments 
are judgments which are made before the to-be-
learned items are studied and refer to the subject’s 
estimates of his or her difficulty of learning each 
item. JOLs are metamemory judgments made when 
knowledge is acquired. In the literature a distinction 
is made between delayed JOLs and immediate 
JOLs. Whereas immediate JOLs are made directly 
after the end of learning a particular item, delayed 
JOLs are instead made after a delay. It has been 
argued that delayed JOLs are primarily based on a 
retrieval attempt from long-term memory, whereas 
immediate JOLs are to a larger extent based on item 
characteristics like, for example, how related two 
words in a word pair are (if word pairs are studied) 
or the familiarity or concreteness of the items 
(Nelson & Dunlosky, 1991; Sikström & Jönsson, 
2005).

The present experiment aimed to investigate to 
what extent different metamemory judgments are 
based on the same underlying cognitive processes. 
We let forty students divided into two groups 
(Group: speeded vs. unspeeded judgments) make 
EOL judgments on 40 Ukrainian-Swedish word 
pairs. Following that, they studied and made an 
immediate JOL on each word pair, which was then 
followed by delayed JOLs. Finally, after a filler 
activity, they tested their memory in the form of a 
cued recall test.

If the different metamemory judgments are 
based on the same underlying processes they 
should be very highly correlated with each other. 
The inter-correlations between the three judgments 
ranged from.39 to.44 for the speeded group, and.57 

to.68 for the unspeeded group. This indicates that 
at least in part the judgments seem to be based on 
the common sources. Of key importance is that the 
delayed JOLs were as highly correlated with the 
EOLs, as the immediate JOLs. This is surprising as 
EOLs are assumed to primarily be based on intrisic 
cues, similarly to immediate JOLs, whereas delayed 
JOLs are supposedly based on diagnostic retrieval 
attempts.
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Words of any language can be ordered in a list 
with gradually decreasing frequency of occurrence 
in texts. The similar lists can be compiled for the 
elements of words – roots and affixes. It turns 
out that the functional dependence (frequency vs 
rank) is quite different for words and roots. Words 
obey Zipf law, while roots follow exponential 
dependence (Vvedensky 2010). One finds 14000 
words with German word roots in the list of 30000 
most frequently used words which use about 1700 
word roots or about one root per 8 words. Our goal is 
to study the properties of words of human language 
with the help of the experimental techniques, so we 
would like to analyze the “most important” words. 
Nouns and verbs are two most basic lexical elements 
of speech. It turns out that only about one third of 
the most often used German roots can generate both 
nouns and verbs. We consider these 675 roots as 
the “core” of the thesaurus. One can calculate two 
frequencies of occurrence, one corresponding to the 
use of the root in nouns and another for verbs. This 
results in two-dimensional plot presented in Fig.1. 
We see that these roots cover a certain area on the 
plane in a reasonably homogenous manner. All the 
other roots can probably be arranged in the similar 

manner below and to the left of the displayed set 
of points, since their frequencies of occurrence as 
noun or verb are small or zero.

The logarithmic scale of this figure allows more 
detailed match of linguistic and neurophysiological 
data. A certain firing neuron can evoke activity of 
another neural cell sending an electric impulse to 
several neurons in the neighborhood. The impulse 
travels through axon, which forms numerous 
branches in the vicinity of the firing neuron or at 
a certain distance, may be in the other hemisphere. 
The branching pattern is limited in space displaying 
nearly exponential decay in the area of about 1–2 
mm on the cortical surface (Ojima et al 1991, 
Carmichael and Chesselet 2002). If there exists a 
pool of neurons firing when the speech has to be 
uttered, it will send spikes (neural impulses) to 
another area in such a way, that the parts lying closer 
to the firing area will be activated exponentially 
more often then the distant parts. If this target area 
stores the “images” of what should be uttered, 
the elements (roots) will appear in speech with 
frequencies showing exponential dependence. The 
distribution of “images” over the “storage area” 
takes shape in childhood and most frequently used 
roots will first fill the most favorable positions.

In addition to the pool of neurons which is firing 
to just support speech one can imagine similar pools 
which become active when something conveying 
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specific sense should be mentioned just that time. 
This can be an object in the form of noun or an 
action in the form of verb. If so, these “verb or noun 
activators” should be located on different sides of 
the distribution shown in Fig.1. The areas, which 
can be reached by these “activators”, are limited 
and do not cover completely the whole area of 
roots. Hence many roots can not be used to form 
either nouns or verbs. During language acquisition 
the roots occupy positions in this area in accordance 
with preferred use of each root to form verb or noun.
The research was supported by Russian Foundation 
of Basic Research, grants 11–07–00637-a and 
11–04–12086-ofi_m.

Zipf G. K. 1949. Human Behaviour and the Principle of 
Least-Effort: an introduction to human ecology. Addison-
Wesley, Cambridge, MA.

Die Liste der 30.000 häufigsten Wortformen aus den 
Textkorpora des IDS, absteigend sortiert nach relativer 
Häufigkeit. Institut für Deutsche Sprache. http://www.ids-
mannheim.de/.

Vvedensky V. L. 2010. Ordered Structure of the Thesaurus 
of Word Roots of German Language // 14th World Multi-
Conference on Systemics, Cybernetics and Informatics: WMSCI 
2010. Proceedings Vol. 4, 108–111. Orlando, USA.

Ojima H., Honda C. N., Jones E. 1991. Patterns of Axon 
Collateralization of Identified Supragranular Pyramidal Neurons 
in the Cat Auditory Cortex. Cerebral Cortex Vol 1, No 1, 80–94.

Carmichael S. T., Chesselet M.– F. 2002. Synchronous 
Neuronal Activity Is a Signal for Axonal Sprouting after Cortical 
Lesions in the Adult. The Journal of Neuroscience, 22 (14), 
6062–6070.
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T. Wood
twood@uwc.ac.za
University of the Western Cape (Cape Town, South 
Africa)

This paper will explore in a theoretical manner 
the semantics of text content. Text content as a level 
of meaning needs to be distinguished as different 
in kind from (a) the meaning of lexical items and 
(b) the meaning of linguistic expressions, such as 
sentences or clauses, where the latter are taken in 
isolation from their context.

Whereas it might be thought that propositions, 
as familiar constructs in philosophy, constitute 
meaning-type (b), and by extension also the 
meanings of whole texts (cf. van Dijk and Kintsch 
1983), the present paper takes a skeptical position 

on the possibility of the proposition being an 
intelligible unit of linguistic meaning.

The notion of proposition in the history of 
philosophy presents numerous problems: Does it 
include reference or not? Is it somehow defined by 
truth conditions? Is it subjective in character or is 
it invariant from one subject to another (i. e. is it 
an interpretation or not)? Is it tensed and are time 
relations part of it? Is it in fact a meaning at all? 
If it is a meaning, how is it that we sometimes still 
encounter the idea of ‘the meaning of a proposition’ 
among philosophers, not to mention those cases 
where the terms proposition and statement are used 
as if they were interchangeable, e. g. Whitehead 
(1941: 297–299)? Hence the present paper will 
substitute for the proposition a particular notion of 
cognitive modeling.

Fig.1. Distribution of 675 German word roots, 
which derive both nouns and verbs. The units 
are binary logarithms of the frequency of 
occurrence. The horizontal scale for verbs and 
the vertical scale for nouns. The frequency is 
calculated for one million of root occurrences. 
The total analyzed frequency list contains 1766 
roots, most of which lie out of the area shown in 
this plot, since they are less frequent then 6 per 
million, either for nouns or for verbs. The cutoff 
edges are visible.
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In any transition from meaning-type (a) to (b), 
the latter is still distinct from fully contextualized 
meaning, which we may call meaning-type (c), but 
it is possible to specify how (b) is transformed into 
(c) provided that (b) is defined in the appropriately 
cognitive manner. I will characterize this as the 
transition from an indeterminate situation model to a 
determinate situation model.

Each of these transitions reflects a level of 
contextualization. However, the transition to a fully 
determinate situation model, occurring within a 
context of use, brings with it a range of other sorts of 
content, namely: reference; spatiotemporal location; 
communicative attitude. These will be briefly 
discussed as features of contextualized meaning, 
but the main focus of the discussion will remain on 
situation models. (Note: In the classic text processing 
theory of van Dijk and Kintsch situation models 
were introduced alongside macro- and micro-level 
propositions. Having dispensed with propositions, I 
present a notion of situation model that is nevertheless 
considerably indebted to those authors. But I avoid 
the residual logicism of their approach.)

The three levels of meaning (a-c) can be seen to 
correspond respectively with the notions of motif, 
profile and theme introduced by Visetti and Cadiot 
2002 and Visetti 2004. The motif corresponds to 
lexical-semantic meaning, which is invariably 
polysemous to a degree; the profile emerges with 
the incorporation of a lexical item into a linguistic 
expression, such as a sentence, which may then afford 
access to a theme within a text or body of discourse. 
Thus profiling and thematization are processes that 
constitute two levels of contextualization.

Profiling is a transition from the open-endedness 
of the lexicon to delimited meanings within a context 
of discourse, the process in which motifs are deployed 
to themes. As these authors point out, such a process 
cannot be reduced to simple ‘instantiation’; there is 
nothing in the notion of instantiation that can explain 
how themes can emerge from a polysemous lexicon. 

In the notion of profiling we have the beginnings of 
such an explanation.

The mediating semantic form that enables this 
transition from lexical meaning to content I call a 
situation model. From the very first insertion of a 
lexical item into an authentic linguistic expression, 
whereby a situation model is formed, the profiling 
of the item begins – that is, its inherent polysemy is 
resolved to a more particular meaning – and on this 
basis thematization within the discourse can proceed. 
This is the formation of content as such.

One of the great tests of any theory of meaning 
will always be whether it can be equally applicable 
to a range of genres including literature. Speech 
act theory, for example, tends to fail that test. I will 
show briefly how my model is applied to the case 
of fiction and especially to character. For example a 
category such as English will tend to have a complex 
and variegated profile in the mind of a reader. If a 
character in a novel is presented as English, then the 
profiling that occurs around this character will be 
such that many aspects of the motif are suppressed 
and others accentuated. One of the ways in which 
this is done is through the milieu (x) from which 
the character emerges, e. g. urban punk rockers as 
opposed to conservative landed gentry. The presented 
milieu suppresses many potential meanings of the 
term English while foregrounding others. In such 
ways, via milieu, plot, etc., a concept like that of 
Englishness can enter the thematic content of a 
specific fictional text. It is not merely ‘instantiated’.
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THE CONTRIBUTION OF RUSSIAN SCHOLARS TO THE 
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The present paper attempts to shed some light 
on the contribution of Russian cognitive scholars to 
the world interdisciplinary cognitive research.

1. While traditional forms of knowledge 
production referred to as mode-1 knowledge are 
disciplinary, homogenous, hierarchical and dictated 
by the interests of academic communities, the new 
production of knowledge, or mode-2 knowledge, 
is transdisciplinary (generated in context of 
application, possessing its own distinct theoretical 
structures, methods and modes of practice, which 
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may not be locatable on the conventional disciplinary 
map), heterogeneous (bringing together multiple 
skills and experiences, involving multiple sites of 
knowledge production and differentiating at those 
sites), and heterarchical (changing, not following 
a predefined system of knowledge organization) 
(Fox, 2009; cf. Nowotny et al., 2004; Gibbson et 
al., 2005; Polimeni, 2006; Pohl, 2008).

2. Lev Vygotsky’s theory of concept formation 
laid the ground for the development of cognitive-
pragmatic paradigm in Modern Russian Linguistics. 
According to him it is a functional use of the word, or 
any other sign, as means of focusing one’s attention, 
selecting distinctive features and analyzing and 
synthesizing them, that plays a central role in concept 
formation L. Vygotsky’s idea of inner speech laid 
the basis for the modern theories of the Mental 
Lexicon. Originally inner speech was understood 
as word memory. According to L. Vygotsky word 
memory is only one of the constituent elements of 
inner speech, but not all of it. Verbal thought appears 
as a complex, dynamic entity, and the relation of 
thought and word within it as a movement through 
a series of planes. The transition from inner speech 
to external speech is not a simple translation from 
one language to another. It is a complex, dynamic 
process involving transformation of the predicative, 
idiomatic structure of inner speech into syntactically 
articulated speech intelligible to others. The 
development of verbal thought takes the following 
course: from the motive that engenders a thought 
to the shaping of the thought, first in inner speech, 
then in meanings of words, and finally in words 
(Выготский 1934, Vygotsky 1986: 248–249).

3. Modern Cognitive Anthropology builds 
on the ideas of cultural-historical psychology by 
L. Vygotsky, A Leontyev, A. Luria.

4. The communicative aspect of cognition was 
introduced by M. Bachtin in his theory of dialogism 
which laid the ground for the studies of social 
cognition (Croft 2009) and situated cognition. Lev 
Jakubinsky and Evgeny Polyvanov contributed to 
the cognitive aspects of dilogism by emphasizing 
that shared apperception by communicating parties 
is a necessary precondition of normal dialogue.

5. The theory of usage-based sense development 
by Alexandr Potebnya was a predecessor of modern 
invited inferencing theory of semantic change 
introduced by E. C. Traugott and R. B. Dasher 
(Traugott 2002), postulating that the speaker by 
using the word in a novel/ non-typical context as 
if invites the hearer to infer the new nuances of 
meaning (individual invited inference). At a later 
stage the individual becomes generalized invited 
inference (shared by more than one member of the 
speaking community) and then gets semantisized 

into a new coded meaning of a word with its own 
conceptual structure.

6. Present-day Russian Cognitive Linguistics 
is represented by several theoretical schools. The 
main emphasis is on the conceptual analysis of 
linguistic expressions. Several trends of conceptual 
analysis can be distinguished:

a) Cognitive-discoursive paradigm by E. Kub-
ryakova. The school builds on the best traditions of 
L. Vygotsky and onomaseological approach to the 
analysis of meaning. It also treats the word as a unit 
of both cognition and communication. It postulates 
that the meaning of a linguistic unit is constructed 
on -line as the discourse unfolds and each time a 
particular frame of the word’s meaning is activated 
by the discourse;

b) Cultural semiotic school by Y. Stepanov. 
Within the school a concept is understood as a 
Gestalt – as a clot of cultural environment in human 
cognition (Степанов 1997);

c) Logical analysis of languages (N. Arutyunova). 
Within the framework of the school special 
methodology of reconstruction of a concept was 
developed. The school aims at reconstruction of 
conceptual world views in the context of various 
cultures, psychologies and religions (Арутюнова 
2003).

7. For the past few years intense research has 
taken place in the following fields of Russian 
interdisciplinary cognitive studies:

a. Moscow school of Cognitive Semantics 
(A. Kibrick, E. Rakhilina).

b. Neurosciences (T. Chernigovskaya, K. Ano-
kh in).

c. Cognitive psychology (V. Spiridonov, I. Al-
exadrov, V. Allakhverdov, D. Ushakov, M. Kho lod-
naya).

d. Artificial Intelligence (V. Finn, G. Osipov).
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WORD ORDER IN AUTISTIC CHILDREN SPEECH
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Background: Autism is a developmental 
disorder whose behavioral characteristics range on 
a continuum from mild to severe. It is characterized 
by impairment in the development of reciprocal 
social and communication skills, abnormal 
language development. Certain characteristics of 
autistic children language have been described. It 
is proposed that some research in their language, 
particularly those related to word order, may show 
a specific deviance too.

Present research is an assessment of sentence 
order in autistic children who speak Persian base on 
language typology perspective.

Method: Participants of this study were 10 
autistic children (f & m) ranging age from 6 to 12 
years old range. Video recorded samples of 285 
minutes patient-researcher interaction was used 
through spontaneous speech and picture naming 
test.

Result: Analyzing their produced utterances 
indicated some word order deficits in their speech. 
Major deficits include word order disorders in copula 
Sentences, Noun phrase (head and complements), 
Preposition Phrase, Adjective Phrase and NG word 
order.

Conclusions: It is concluded that the hypothesis 
of deviance of language in autistic children, 
particularly in sentence word order, has approved 
by the results.
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GLOBAL CRISIS AND ITS CONCEPTUAL METAPHORS
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It takes a while for a concept to develop and 
ripen. But are there emergency situations when a 
concept becomes recognized almost immediately. 
Is this true for the concept of global crisis?

Global Financial Crisis of the late-2000s is 
thought to be the worst financial crisis since the 
Great Depression of the 1930s (Press Release 2009). 
Countries and governments, international companies, 
banks, persons suffered from the global financial crisis. 
It resulted in the collapse of large financial institutions, 
and downturns in stock markets around the world; the 
public sector had also suffered resulting in numerous 
evictions, prolonged unemployment, unpaid loans.

Everyone tried and is still trying to think over the 
problem, the ways to its solution, the consequences 
and how to minimize them. Global financial 
crisis was a shock for all members of society but 
common problems, common fears and expectations 
united people. Can global crisis be now viewed 
as the concept? Are there grounds for that? What 
is its structure? These are a few questions to be 
considered in the presentation.

The main interest of the presentation is focused 
on how the global crisis is represented in terms of 
conceptual metaphor. The analysis is based on the 
Conceptual Metaphor theory presented by Johnson 
& Lakoff in the work “Metaphors we live by” 
(Johnson & Lakoff 1980). The theory acquired 
recognition and wide application (among others 
see: Gibbs 1994, Kövecses 2002, Kövecses 2005, 
Evans and Green 2006).

Metaphors link two conceptual domains, the 
‘source’ domain and the ‘target’ domain. The source 
domain consists of a set of literal entities, attributes, 
processes and relationships, linked semantically and 
apparently stored together in the mind. The ‘target’ 
domain tends to be abstract, and takes its structure from 
the source domain, through the metaphorical link, or 

‘conceptual metaphor’. Target domains are therefore 
believed to have relationships between entities, 
attributes and processes which mirror those found 
in the source domain. Conceptual Metaphor Theory 
argue that few or even no abstract notions can be 
talked about without metaphor: there is no direct way 
of perceiving them and we can only understand them 
through the filter of directly experienced, concrete 
notions (Deignan 2006). The fundamental tenet of 
Conceptual Metaphor Theory is that metaphor operates 
at the level of thinking. Language in use, is merely the 
surface manifestation of more important phenomena.

In the presentation the metaphors which 
conceptualize the global crisis will be identified, 
compared and discussed according to the following 
criteria: (1) geographical – Russian and American 
economies are analyzed; (2) diachronical – though 
short, the span of 5 years. The material for the 
research is taken both from Russian and American 
newspapers, tabloids and quality press, covering 
the period from 2008 to 2011. Having discussed the 
ways of global crisis conceptualization and means of 
its representation in the languages, we will possibly 
find out how people from different countries view 
the common global process, and how, if any, these 
views change with the time.
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We present experimental results and insights we 
have gained by trying to teach at the humanoid robot 
iCub to use a tool, i. e. steering a toy crane bimanually 
to pick up otherwise unreachable objects with its 
magnetized tip (fig. 1). The climax of the story is a 
thought experiment as to what would happen if the 
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lifeless ‘toy crane’ is replaced by a human being, 
and the implications that follow. Computationally 
speaking, the action learning/generation architecture 
is based on the theory of impedance control 
(Hogan 1987) and on the Passive Motion Paradigm 
framework (PMP, Mussa Ivaldi et al. 1988, Mohan 
et al. 2009). Fig. 1, shows the PMP network for goal 
directed bimanual coordination of the toy crane. It 
represents the standard structure with the integration 
of the tool to be controlled. Key parameters are AJ 
that denotes the admittance in the arm joint space. 
Actively modulating it, it is possible to change the 
degree of participation of different joints to the overall 
movement (Morasso et al. 2010) and AT that denotes 
the admittance of the tool. Note that AT is an intrinsic 
property of the tool itself and cannot be ‘directly’ 
controlled during coordination (though we can fix 
it while designing the tool). The tool Jacobian JT at 
the interface of the tool and the body is a central site 
for learning and maps the geometric relation between 
motion of the end effector and corresponding motion 
at the tool effector (magnetized tip). JT can be learnt 
through a combination of observing a teacher using 
a tool and practicing with the tool which basically 
generates data for learning i. e. position of the tool tip 
through vision and corresponding position of the two 
hands through proprioception (Mohan et al. 2011a). 
Further, an important feature to note in fig. 1 is that 
the entire ‘Tool+Body’ network operates through 
‘well posed’ computations. For example, from the 
joint velocities it is possible to uniquely determine 
the end effector position, while the inverse results 
in infinite solutions. Similarly, there can be infinite 
combinations for forces exerted by the two hands to 
position the tool at a particular position (see fig. 2), 
but the transformation in opposite direction is well 
posed i. e. given the force exerted by the two hands 
on the tool, it is possible to uniquely determine the 
position of the tool tip. The goal is defined in terms 

of the tool angle ρ, i. e. the angle between the y-axis 
and the line joining the tool tip to origin (the goal 
could be equivalently defined in Cartesian space 
also). Intuitively, the relaxation of the ‘body+tool’ 
network to equilibrium on the activation of a goal is 
similar to coordination of the movement of a puppet 
by a puppeteer. As a consequence of the pull of the 
goal, the end effectors are simultaneously attracted 
to the position that allows the tool angle to track the 
evolving attractor. As a result, the joints in the upper 
body are concurrently pulled to values that allow 
the end effectors to reach the position that allows 
the tool tip to reach the goal. In this sense, the rest 
of the network is elastically reconfiguring itself so 
as to allow the tool tip reach the goal. For a formal 
interpretation of the attractor dynamics in the PMP 
mechanism, the reader is requested to refer to (Mohan 
et al. 2011b). Now we presents experimental results 
on what changing ‘Compliance’ implies in terms of 
cognition. Moving to row 1 of fig. 2, we refer to this 
as the normal condition i. e., a situation where both 
the tool is compliant (AT=0.01) and both arms equally 
functional to generate force (Ke=0.01 for both arms). 
As seen in panel 1, the tool angle (green) faithfully 
tracks the moving point attractor or the goal (red). 
Panel B-D; show the resulting trajectory of the tool 
tip from the initial condition to the goal, the X-Y 
components of the force exerted by the two hands 
and the resulting torque in the tool space. Since the 
tool torque is bell shaped, the tool velocity is also bell 
shaped. Now, let us consider that for some reason 
(injury, etc), the right arm cannot functionality exert 
the same force of the left one (Ke=0.0001 for the 
right hand and Ke=0.001 for the left hand). Panels 
5–8 of figure 2 show the resulting behavior. Observe 
that the actual tool trajectory still follows the goal 
(panel 5) and the tool tip almost reaches the target 
(panel 6), despite the fact that right arm functionality 
was compromised ‘ten times’ that of the left arm. The 

Figure 1. PMP network 
for Goal directed 
coordination of iCub 
‘Upper body + Toy 
Crane’
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reason is that the left arm covers up the functional 
disability of the right arm by exerting a greater force 
(Panel 7), compared to the normal condition (Panel 3). 
No learning is needed to accomplish this; it is in fact 
the property of the attractor dynamics of the ‘elastic’ 
PMP system to take into account such situations (be 
it injury, external disturbance, etc) and yet do the 
best in achieving the goal. Now let us consider the 
scenario where the ‘Toy crane’ was an alive ‘human 
being’ instead. The only difference is that instead of 
being a lifeless ‘Toy Crane’, the human has a choice 
to ‘comply’ to the external force exerted by some 
other system, by controlling one’s own admittance. 
A scenario where the human chooses ‘not’ to comply 
is shown in column 3 of fig. 2 (where AT=0.01). Note 
that even though the external system connected to the 
body is not ‘compliant’, still an attempt to achieve 
the goal is done by the PMP network, by increasing 
the force exerted by both the arms (Panel 11), rather 
unsuccessfully but still, the network does its best to 
‘persuade’. Also note that as a consequence of not 
realizing the goal, there is energy remaining in the 
network (since energy is an inner product of force 
and displacement, both of which are not zero in this 
case). So what is this ‘energy’ that still ‘exists’ in the 
body when a goal is not accomplished? Some may 
call it as ‘frustration’. But it can still be recycled for 
good purposes (since energy is conserved). One may 
also think of this scenario as two humans exerting 
force (physical or psychological) against each other, 
until someone complies or breaks down. Otherwise, 
there is no progress. So why are there rules? Rules 
are there to establish who will comply to the ‘force’ 
exerted by ‘whom’. A dictator always exerts force. 
In a democratic system, the majority exerts force, 

and the minority complies to the force. Otherwise 
there is a revolution, to reestablish the rules of 
‘who’ complies to ‘whom’. Still going beyond, are 
there general principles in the PMP mechanism 
that go beyond ‘mechanical’ systems? Ongoing 
behavioral experiments with underactuated tool to 
be controlled in unstable tasks suggest that human 
can cognitively choose to be ‘compliant’ in different 
ways subjectively. Why we have the possibility to 
decide it? Are there implications?
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Figure 2.
Row 1: Tool use under 
Normal Conditions; 
Row 2: Tool use when 
right arm functionality 
is compromised; 
Row 3: What if ‘toy 
crane’ is replaced by a  
‘human’ who chooses 
not to ‘Comply’?
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Традиционно в психологии креативность 
рассматривается как стабильное свойство 
познавательной сферы или личности (см., 
например, Дружинин, 1999), подверженное 
ситуативным воздействиям (влияние эмоций, 
типа инструкции, уровня мотивации и т.п.), но 
не допускающее целенаправленного измене-
ния своих характеристик подобным способом. 
Такой взгляд находит свое отражение в наиболее 
известных теориях креативности, предлагаю-
щих в качестве объяснительных механизмов 
«центральные» процессы, и в сложившихся 
способах ее измерения. Так, в соответствии с 
теорией С. Медника (Mednick, 1962), креатив-
ность – способность устанавливать отдаленные 
ассоциации, соответствующие условиям задачи, 
или же способность соединять разрозненные 
ассоциативные элементы в единое целое. На 
основе ассоциативных процессов происходит 
объединение совершенно разнородных эле-
ментов опыта, что и обеспечивает высокую 
оригинальность продуктов творческого про-
цесса. В теории Дж. Мендельсона (Mendelsohn, 
1964) различия в уровне креативности у разных 
людей объясняются разным объемом внимания: 
чем больше элементов одновременно попадает в 
поле внимания и, соответственно, в поле созна-
ния человека, тем большее количество ассоци-
аций и ответов он может дать. Это происходит 
потому, что одновременная представленность в 
поле сознания большого количества элементов 
увеличивает количество аналогий и иных связей 
между ними, что позволяет использовать парал-
лельное, а не последовательное сканирование. 
Исходя из теории Мартиндэйла, креативная 
идея – обязательно оригинальная, и в то же 
время соответствующая контексту, в котором 
она возникла. Процесс креативного мышления 

заключается в установлении аналогии между из-
вестными, но ранее несвязанными между собой 
элементами. В теории Дж. Гилфорда (Guilford, 
1950) креативность связывается с дивергентным 
мышлением, обеспечивающим определение и 
уточнение задачи и получение нескольких (ино-
гда – очень многих) способов ее решения. 

В противовес сложившимся представлениям 
в данной работе мы проверяем предположение о 
том, что креативность подвержена ситуативным 
воздействиям, которые способны значимо изме-
нить ее характеристики. Основанием для такой 
гипотезы могут служить активно развиваемые 
в настоящее время исследования укорененного 
познания (embodied cognition) (см., например, 
Wilson, 2002). 

 В нашем исследовании мы предприняли 
попытку целенаправленного и предсказуемого 
воздействия на показатели креативности в экс-
периментальных условиях. Для измерения по-
казателей креативности был использован тест 
Гилфорда (Wilson, Guilford, Christensen, 1953), 
в котором испытуемым необходимо придумать 
как можно больше возможных способов ис-
пользования какого-либо хорошо знакомого им 
предмета (в нашем случае – кирпича). По ре-
зультатам теста рассчитываются следующие по-
казатели: оригинальность (частота встречаемо-
сти данного варианта по всей базе ответов – чем 
ответ менее частотен, тем более оригинален), 
продуктивность (количество ответов испытуе-
мого). Было проведено несколько серий пило-
тажных исследований, в результате которых мы 
собрали базу ответов (порядка 1500 вариантов 
от 150 испытуемых). Все ответы были оценены 
6 экспертами по критерию оригинальности. Эти 
оценки, а также подсчет частоты встречаемости 
каждого ответа по всей выборке (в процентах) 
позволили получить индексы оригинальности 
для всех ответов, которые мы использовали при 
анализе данных в экспериментальной серии. 
В основном эксперименте мы использовали 
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семантический прайминг для целенаправленно-
го изменения показателей креативности ответов 
испытуемых на тест Гилфорда. Процедура была 
следующей. Из всех ответов, полученных в пи-
лотажных сериях, были выбраны 2 частотных и 
2 редких. Все испытуемые (студенты и аспиран-
ты различных гуманитарных специальностей) 
последовательно выполняли три задания (два 
первых были разработаны с целью осуществить 
семантический прайминг определенных катего-
рий ответов). 1) Испытуемым необходимо было 
составить и записать предложение с заданным 
словом. 2) Им давалось восемь пар слов, к каж-
дой из которых надо было подобрать обобщение 
(по сути, назвать категорию). 3) Выполнение 
теста Гилфорда. В исследовании было три экс-
периментальные группы: первая (n=20) полу-
чала в заданиях на семантический прайминг 
две частотные категории («оружие» и «строй-
материалы»), вторая (n=21) – одну частотную и 
одну редкую («оружие» и «игрушка»), а третья 
(n=18) – две редкие («игрушка» и «награда»). 
Семантический прайминг, активизировавший 
заданные категории (с которыми надо было 
составить фразы или которые являлись резуль-
татом обобщения), согласно нашей гипотезе, 
должен был повлиять на оригинальность и 
продуктивность ответов испытуемых в третьем 
задании.

Все полученные ответы испытуемых были 
оценены по оригинальности путем сопоставле-
ния с базой ответов и присуждения соответству-
ющего индекса. Затем мы сравнили средние зна-
чения полученных показателей оригинальности 
и продуктивности испытуемых трех групп с 
помощью однофакторной ANOVA. Различия 
по оригинальности ответов между группами 

оказались высокозначимыми F(2,58)=6,084, 
р=0,004. Дополнительная проверка с помощью 
апостериорных тестов продемонстрировала, что 
оригинальность ответов в группе, получившей 
две редкие категории ответов, значимо выше, 
чем в группе, получившей две частые категории 
(множественные сравнения по методу Шеффе 
р=0,004). Влияние наших экспериментальных 
условий на продуктивность ответов испытуе-
мых оказалось незначимым. 

Таким образом, получен факт значимого 
влияния семантического прайминга на показа-
тель оригинальности ответов на тест Гилфорда. 
Обращают на себя внимание особенности изме-
нения ответов испытуемых: активизация частот-
ных или редких категорий ведет не к нарастанию/
угашению количества вариантов подсказанных 
категорий, а к изменению интегральной харак-
теристики ответов – их оригинальности. Это 
обстоятельство позволяет предположить, что в 
основе процессов креативности могут лежать 
базовые механизмы семантической памяти, а 
сами исследования креативности могут стать 
средством их изучения. 
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О СЕМАНТИКАХ ФОРМАЛЬНЫХ КОГНИТИВНЫХ 
КАРТ. МЕЖДИСЦИПЛИНАРНЫЙ ПОДХОД

Н.А. Абрамова
ninaabramova@mail.ru
Институт проблем управления РАН (Москва) 

В последние годы появляется все больше 
публикаций, как теоретических, так и приклад-
ных, относящихся к когнитивным картам (КК) 
для представления знаний о сложных слабо-
структурированных ситуациях. Современные 
приложения КК охватывают различные области, 
такие, как экономика, медицина, экология и 
многие другие, вплоть до принятия решений 
государственного уровня. Особое место в этом 

спектре относится к типам КК, которые уместно 
рассматривать как формальные КК. Такие карты 
характеризуются более или менее формальной 
семантикой и становятся «вычислимыми», что 
позволяет применять формальные методы реше-
ния прикладных задач, начиная с имитационно-
го моделирования.

Недавние исследования (Carvalho 2010, 
Abramova and Kovriga 2011), равно как и вы-
борочный анализ корпуса прикладных и иссле-
довательских КК свидетельствуют о наличии 
ряда проблем, прямо или косвенно связанных с 
нечеткостью семантики ряда известных типов 
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КК. Это не только ограничивает развитие тео-
ретических методов решения задач посредством 
представления знаний о проблемных ситуациях 
в виде КК, но и порождает разнообразные си-
стематические риски для достоверности резуль-
татов решения практических задач, а иногда и 
прямые ошибки, не замечаемые решателями. 

Эти проблемы приводят к целесообразности 
обращения к семантике КК как к предмету более 
углубленного исследования. 

Объектом исследования в данной работе яв-
ляется открытое семейство типов КК, которые 
названы функциональными картами (Abramova 
at al. 2011). Оно включает типы карт «в духе 
Коско», которые принято назвать нечеткими КК 
(их семантический аспект исследован в работе 
Carvalho (2010)) и карты «в духе Робертса». 
Фрагмент КК такого рода с выделенными при-
мерами элементарных семантических конструк-
ций представлен на рис.1.

 Представленная ситуация характеризуется 
факторами-переменными (нередко называемыми 
концептами), которые связаны прямыми причин-
но-следственными влияниями. С каждым узлом 
связывается математическая функция агреги-
рования влияний, в которой веса влияний (при-
писанные связям) являются параметрами. Типы 
функциональных карт в семействе различаются, 
главным образом, в зависимости от того, какой 
именно тип функции агрегирования влияний 
принят. Как правило, эти функции в большей или 
меньшей степени близки к линейным. 

Поиск средств описания и анализа семан-
тики современных функциональных карт и 
моделей ситуаций на их основе, в контексте 
проблемы рисков для достоверности резуль-
татов их применения и искажающих эффектов 
при формализации первичных знаний и осмыс-
лении результатов формализованного решения 
практических задач, привел к целесообразности 

рассматривать, по крайней мере, четыре вида 
семантик функциональных карт. 

Наиболее значимой является оппозиция 
формальной семантики (F-семантики) опреде-
ленного типа карт и его «интуитивной» интер-
претации, выраженной на естественном языке 
(N-семантики). Различные виды N-семантик 
сегодня определяются со стороны теоретиков 
посредством тех или иных шаблонов, которые 
более или менее упрощенно вербализуют ма-
тематический смысл прямого причинно-след-
ственного влияния одного фактора на другой в 
расчете на снижение когнитивной нагрузки на 
составителей карт. Показано, что такое упроще-
ние создает риск существенного искажающего 
эффекта при формализации первичных знаний 
о ситуации.

В терминах модели четырех семантик был 
проведен первичный анализ элементарных 
семантических конструкций карт семейства 
функциональных карт, включая факторы-пере-
менные, связи-прямые влияния и узлы с функ-
циями агрегирования влияний. Анализ позволил 
идентифицировать ряд известных на сегодня 
типовых рисков искажающих эффектов при 
моделировании сложных ситуаций посредством 
когнитивных карт (Abramova and Kovriga 2011) 
как последствия нечеткостей в определении се-
мантики таких карт (риски второго рода). 

Однако некоторые типы рисков, такие, как 
нетривиальный риск ложной транзитивности 
влияний вместе с риском несоразмерной общ-
ности понятий (Abramova and Kovriga 2008), 
риск неадекватного назначения весов влияний, 
не укладываются в модель четырех семантик, 
включая F-семантику. Помимо традиционной 
«сильной» семантики, требуется учитывать не 
только «слабую» семантику концептов, соответ-
ствующих факторам, но и когнитивные особен-
ности составителей карт при работе с нечеткой 

Рис.1. Фрагмент когнитивной карты наркоситуации в мегаполисах РФ
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семантикой, такие, как склонность к избеганию 
когнитивной нагрузки. 

По мнению автора, главный методологи-
ческий итог проведенного анализа состоит в 
том, что при сложившемся разделении и даже 
противопоставлении теоретических подходов 
к изучению семантики языков (см., например, 
Saarinen 1986, Кобозева 2000), решение практи-
чески значимого вопроса о том, как определять 
семантику языков когнитивных карт для обеспе-
чения приемлемой адекватности их примене-
ния, требует интегрированного учета факторов, 
значимых в рамках разных подходов. Ответ на 
поставленный вопрос, с учетом систематически 
действующих когнитивных факторов риска 
для достоверности результатов моделирования 
сложных слабоструктурированных ситуаций 
посредством когнитивных карт при нынешних 

традициях описания их семантики, является 
предметом дальнейших междисциплинарных 
исследований. 
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МОДЕЛИРОВАНИЕ УПРАВЛЕНЧЕСКИХ ПРОЦЕССОВ 
В КОГНИТИВНОЙ ЭКОНОМИКЕ
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Н. А. Ефремова
аverkin2003@inbox.ru, n_abd@mail.ru, 
natalia.efremova@gmail.com
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РАН, Финансовый университет при 
правительстве РФ, РЭУ им. Г. В. Плеханова 
(Москва)

Предметом когнитивной экономики явля-
ется изучение процессов оценки, выбора и 
принятия решений человеком в экономической 
деятельности и объяснение природы эволюции 
организаций и социальных институтов в ус-
ловиях структурной неопределенности [1-3]. 
Когнитивные технологии в экономике основаны 
на применении когнитивной науки для исследо-
вания моделей принятия экономических реше-
ний в сознании человека. 

В работе приводится описание одного из 
подходов к построению современных экономи-
ческих систем — гибридных систем на основе 
нечетких когнитивных карт и иерархий Саати 
и освещено его применение в сфере поддержки 
принятия решений.

Задачи, решаемые с помощью когнитивных 
карт, заключаются в нахождении и оценивании 
влияний факторов ситуации, и получении на 
основе вычисленных влияний прогнозов раз-
вития ситуации. В настоящее время для вычис-
ления влияний и прогнозов развития ситуации 

широкое применение находят нечеткие когни-
тивные карты (НКК).

НКК представляет собой нечеткий ори-
ентированный граф с обратной связью, узлы 
которого являются нечеткими множествами. 
Направленные ребра графа отражают при-
чинно-следственные связи между понятиями и 
численно характеризуют степень влияния (вес) 
связываемых понятий. Сила влияния между 
факторами, в отличие от простых когнитивных 
карт, задаются с помощью лингвистических 
значений, выбранных из упорядоченного мно-
жества возможных сил влияний, а значения 
факторов, их приращения также задаются в 
лингвистическом виде, и выбираются из упо-
рядоченных множеств возможных значений 
фактора и его возможных приращений – шкал 
факторов и шкал приращений.

НКК объединяют в себе свойства нечет-
ких систем и нейронных сетей, то есть НКК 
являются нейронными сетями, обучаемыми с 
учителем: чем больше данных доступно для 
моделирования задачи, тем более адаптивной 
является НКК в плане развития и выработки 
подходящего решения. Таким образом, НКК 
хорошо подходят для задач поиска решения на 
множестве альтернатив. 

В интеллектуальных системах поддержки 
принятия решений, использующих когнитив-
ные методы анализа сознания людей, кроме 
когнитивных карт также широко используются 
знаковые графы, сетевые модели, графы причин 
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и следствий, каузальные сети. Очень близким 
по смыслу к когнитивным картам являются 
байесовcкие сети, сети доверия, аналитические 
сети Саати. 

Все эти модели можно назвать когнитив-
ными сетями поддержки принятия решений 
(КСППР). Применяются также и гибридные 
интеллектуальные системы на основе КСППР, 
которые занимают важное место в решении 
задач когнитивной экономики. Они являются 
основой систем когнитивной бизнес-аналити-
ки, использующих интеллектуальные системы 
с настройкой на сознание и логику эксперта и 
состоят из когнитивной и аналитической части, 
причем нижний уровень - когнитивный, предо-
ставляет информацию для обработки верхним, 
аналитическим, уровнем [4]. Когнитивный уро-
вень помогает использовать когнитивные спо-
собности человека, возможности комплексного 
восприятия ситуации и его ментальные модели 
для управления процессом принятия решений 
в сложных ситуациях. Аналитический уровень 
позволяет оценивать ситуацию и использовать 
эту оценку для принятия решений. 

В походе на основе КСППР можно пойти 
несколько дальше и расширить возможности 
традиционного когнитивного подхода как за 
счет явного моделирований ментального про-
странства человека, так и за счет методов гибри-
дизации КСППР с аналитическими моделями 
принятии решений и рассмотреть КСППР как 
интерфейс с формальными моделями, исправля-
ющий возникающие на входе системы возмож-
ные когнитивные ошибки [5,6].

В качестве примера подобного подхода 
можно привести интегрированную модель под-
держки принятия решений [7]. В данной работе 
рассматривается модель поддержки принятия 
решений в слабоструктурированных динами-
ческих ситуациях, основанная на интеграции 
нечеткой иерархической модели оценивания 
и нечеткой когнитивной модели ситуации. 
Интегрированная модель, в отличие от каждой 
из составляющих ее моделей поддерживает все 
этапы процесса поддержки принятия решений. 
Анализ ситуации основывается на декомпози-
ции цели, определенной экспертом, и структур-
но-функциональной декомпозиции ситуации, 
позволяющей с системных позиций описать по-
ведение неструктурированной ситуации – ее ди-
намики. Генерация решений–альтернатив осу-
ществляется с помощью когнитивной модели. 
Выбор лучшего решения основан на оценивании 
прогнозов развития ситуации, полученных с по-
мощью когнитивной модели в иерархической 
модели оценивания. В интегрированной модели 

множество альтернатив не фиксировано, есть 
возможность конструирования альтернативы и 
оперативное получение ее оценки относительно 
достижения генеральной цели. 

Таким образом, иерархическая модель оце-
нивания альтернатив управления ситуацией и 
динамическая когнитивная модель ситуации 
описывают одну и ту же наблюдаемую ситуа-
цию, но в разных аспектах. Модель оценивания 
описывает ситуацию с точки зрения цели управ-
ления ситуацией, степень достижения которой 
выражается через предпочтения эксперта от-
носительно критериев, выраженных с помощью 
их весов и конкретных значений множества 
листовых критериев, представленных в некото-
рой шкале. В динамической модели ситуации 
описываются изменения значений факторов 
во времени безотносительно их важности для 
достижения поставленной цели. Эта модель 
качественно описывает динамику развития си-
туации, представленную в качественных шкалах 
факторов ситуации. 

Интегрированная модель позволяет оцени-
вать изменения текущего состояния ситуации, 
что позволяет использовать ее в системах мо-
ниторинга состояния ситуации. Разработанная 
интегрированная модель поддержки принятия 
решений может служить теоретической основой 
для разработки компьютерной системы под-
держки принятия решений в неструктурирован-
ных ситуациях, основанной на моделировании 
знаний и предпочтений эксперта.
Работа частично поддерживается грантом РФФИ 
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РЕДУКЦИОНИЗМ УМЕР! ДА ЗДРАВСТВУЕТ РЕДУКЦИОНИЗМ! 

А.Ю. Агафонов
agafonov@ssu.samara.ru
Самарский государственный университет 
(Самара)

Под редукционизмом в психологии понима-
ют сведение причинных оснований изучаемого 
явления к той сфере реальности, к которой 
само это явление не относится. Таким образом, 
редукция используется, когда необходимо объ-
яснить тот или иной факт. 

Хотя редукционизм часто открыто и осуж-
дается как «один из худших видов «методо-
логического криминала» (Юревич, 2006), он 
весьма широко распространен в психологии. 
Парадокс: с одной стороны, редукционизм 
предается анафеме, с другой, он де-факто стал 
нормой в исследовательской практике. Даже те, 
кто на словах порицает редукционизм, допуска-
ют возможность одни психические феномены 
трактовать с физиологических позиций (мол, 
«так работает мозг»), а другие – в контексте 
социальных процессов («когнитивные про-
цессы, сознание человека формируются внутри 
социальных отношений; психические явления 
социально детерминированы»). И чем ближе 
изучаемый феномен к плану телесности или, 
напротив, общественной жизни, тем больше 
возникает соблазн использовать соответству-
ющие редукционистские построения. Поэтому 
вопрос о том, как относиться к редукционизму, 
не может быть решен без прояснения позиции 
относительно предмета психологии. Если в 
предметную область включать явления физио-
логической и социальной природы (казалось 
бы, как же иначе, ведь человек – биосоциальное 
существо), тогда возможны любые объяснения, 
любая редукция. Тогда действительно «позволе-
но все»: когнитивные эффекты работы сознания 
можно объяснять состоянием мозга, социокуль-
турной средой или божественным установле-
нием. Если же предметом психологии считать 
только психические явления, то редукция в ее 
традиционных разновидностях – запрещенный 
прием. Но что примечательно: даже определяя 
предмет изучения в границах психической фе-
номенологии, психологи довольно терпимо от-
носятся к редукционистским уловкам.

Похоже, редукционизм – родимое пятно 
психологии. Редко можно встретить биолога, 
физиолога или социолога, которые бы, сталки-
ваясь с трудностями объяснения биологических, 
физиологических или социальных явлений, спе-
шили за помощью к психологу. Но между тем 

все, конечно, понимают, что в отсутствие у че-
ловека психической жизни невозможна и работа 
телесного носителя и уж, тем более, не возник-
нут никакие социальные процессы и феномены. 
Но только психологи, не справляясь с решением 
собственных исследовательских задач, ищут 
поддержки у физиологов или представителей 
социальных наук. Повторюсь: такое положение 
дел вызвано неопределенностью, размытостью 
границ предметной области психологической 
науки. Если предметом психологии считать все, 
что так или иначе имеет отношение к челове-
ческому существу, начиная с наследственной 
предрасположенности и заканчивая отношени-
ем к Богу, то всякая редукция методологически 
оправдана. Когда наука изучает все, что угодно, 
то возможны какие угодно объяснения.

 Если же при интерпретации феноменов со-
знания (то есть всей осознаваемой когнитивной 
продукции) оставаться в границах психическо-
го, то представляется оправданным осознанные 
переживания объяснять неосознаваемыми пси-
хическими процессами, которые предваряют 
эти переживания. Иначе говоря, при объяснении 
психических феноменов допустим квазире-
дукционизм, предусматривающий объяснение 
осознаваемого психического через неосознава-
емое психическое. Данная версия редукциониз-
ма не является умозрительной конструкцией. 
Множество экспериментов в когнитивной 
психологии показывает, что осознается всегда 
то ментальное содержание, которое до самого 
момента осознания уже наличествует в бессоз-
нательной психике, то есть уже подготовлено 
для осознания. Как указывал Ж. Пиаже, «осоз-
нание представляет собой … реконструкцию 
на высшем – сознательном уровне элементов, 
уже организованных иным образом на низшем 
– бессознательном уровне» (цит. по: Inhelder, 
Chipman, 1976). 

В этой связи уместно вспомнить также 
исследования Дж. Брунера и Л. Постмана по 
перцептивной защите. Этот экспериментальный 
эффект выражается в том, что для осознания 
эмоционально негативных слов, слов, несущих 
угрозу или табуированных в культуре (в их 
экспериментах использовалась нецензурная 
лексика), требуется большее время экспозиции. 
Другими словами, они осознаются дольше. 
Однако, ведь для того, чтобы произошла за-
держка осознания, нужно неосознанно уже 
понимать значение таких слов и неосознанно 
принимать решение об отсрочке осознания. В 
свою очередь, О.К. Тихомиров с коллегами уже 
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в области психологии мышления эксперимен-
тально показали, что за несколько секунд до 
инсайта, то есть до осознания решения мысли-
тельной задачи, испытуемые неосознанно это 
решение уже обнаруживали, демонстрируя так 
называемое «эмоциональное предвосхищение» 
позже обнаруженного осознанного понимания. 
Иначе говоря, в момент инсайта происходит 
осознание ранее найденного, но еще не осознан-
ного решения. 

Весьма впечатляющими видятся результаты 
исследований, проведенных в последние годы 
психофизиологами. Так, установлено, что мозг 
«принимает решение» примерно за 7-30 секунд 
до того, как человек это осознаёт. Использование 
метода функциональной магнитно-резонансной 
томографии позволяет показать, что человек 
собирается солгать или его решение будет оши-
бочным еще до момента осознания (Eichele, 
Debener, Calhoun, Specht, Engel, Hugdahl, 
Cramon, Ullsperger, 2008). Следует отметить, 
что физиологические проявления наряду с вер-
бальными, моторными реакциями и продуктами 
деятельности человека могут рассматриваться 
как индикаторы тех неосознаваемых процессов, 
которые предваряют психические продукты. 
Исходя из этого, физиологические реакции 
лишь маркируют неосознаваемые психические 
процессы. Физиологическое в этом случае вы-
ступает лишь как проявление бессознательного, 

в недрах которого подготавливается всякое 
осознанное переживание. При этом физио-
логические индикаторы, конечно, не являются 
уникальными свидетельствами обработки ин-
формации вне осознания. В настоящее время 
существует множество экспериментальных 
возможностей, предполагающих экспликацию 
неосознаваемого (см. Агафонов, 2007; По обе 
стороны…, 2012).

Таким образом, при объяснении любых 
результатов когнитивной деятельности, любых 
фактов осознаваемого опыта следует совершать 
редукцию к предполагаемым протосознатель-
ным психическим процессам. 
Подготовлено при поддержке РФФИ (грант № 10-
06-00169а) и РГНФ (грант №10-06-00469а).
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И РЕАЛИЗАЦИИ ДИНАМИЧЕСКИХ СТЕРЕОТИПОВ

Е. К. Айдаркин
aek@sfedu.ru
Южный федеральный университет 
(Ростов-на-Дону)

Важным механизмом операторской деятель-
ности, особенно при использовании современ-
ных тренажеров, является оценка динамики 
формирования перцептивных, сенсомоторных 
и интеллектуальных навыков, эффективность 
и качество которых определяется физическими 
параметрами и значимостью пусковых стиму-
лов, текущим функциональным состоянием 
(ФС) и индивидуальными особенностями опера-
тора (Анохин, 1980, с.50; Данилова, 1992, с.15; 
Ильин, 1978; Леонова, 1984, с.81; Медведев, 
1988; Фролов, 1987, с.36). Для исследования 
механизмов, лежащих в основе сенсомоторной 
интеграции (СМИ), и механизмов, влияющих 

на ее эффективность, использовались следую-
щие тестовые процедуры: простая и сложная 
сенсомоторная реакция (СМР), odd-ball reaction, 
прямая и обратная маскировка, реакция слеже-
ния, сложный стереотип с образными и вербаль-
ными задачами, компьютерный набор текста 
и т.д. Физические параметры определялись 
модальностью стимулов (зрительная, слуховая), 
а ФС – межстимульным интервалом. В ходе экс-
перимента регистрировались вегетативные па-
раметры (пневмограмма, ритмограмма сердца), 
ЭЭГ, связанные с событием потенциалы (ССП) 
и время реакции (ВР).

В каждом сложном стереотипе были выде-
лены элементарные субнавыки (перцептивные, 
сенсомоторные и интеллектуальные), которые 
существенно изменяли свои характеристики по 
сравнению с условиями их изолированной реа-
лизации. Выработка стереотипа была связана с 
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гетерохронностью формирования субнавыков, 
что определялось вовлечением различных 
механизмов.

При исследовании реакции слежения были 
выделены три субнавыка (скорость реагирова-
ния на стимул, время перемещения, время со-
вмещения), эффективность которых зависела от 
частоты предъявления стимула и межстимуль-
ного интервала (МСИ), а их последовательная 
реализация коррелировала с развитием основ-
ных компонентов ССП на стимул.

Сложный стереотип с образными и вербаль-
ными задачами формировался несколькими ос-
новными субнавыками (восприятие стартового 
стимула, ответная реакция, время удержания и 
отжатия), которые изменяли в процессе обуче-
ния свой уровень приоритетности и автоматиза-
ции, сокращая общее время решения тестовой 
задачи.

Для оценки эффективности навыка решения 
арифметических задач дополнительно вводи-
лась конкурирующая задача (простая СМР на 
звук), эффективность реализации которой имела 
обратно-пропорциональную зависимость от 
вовлеченности испытуемого в решение ариф-
метических примеров. По параметрам ВР были 
выделены 3 уровня когнитивного напряжения, 
соотношение которых изменялось индивиду-
ально и зависело от уровня вовлеченности в 
основную задачу и количества ошибок. 

Анализ психофизиологических особен-
ностей решения арифметических примеров на 
сложение и умножение выявил существенные 
различия алгоритмов с повышенным требо-
ванием к ресурсам кратковременной памяти 
при умножении, демонстрируя активацию зон 
Брока и Вернике по параметрам ЭЭГ в левом 
полушарии.

Исследование процессов, связанных с 
компьютерным набором текста, позволило вы-
делить ряд субнавыков, связанных с чтением, 
удержанием в памяти, набором на клавиатуре 
требуемого текста, которые имели гетерох-
ронную динамику в процессе формирования 
«словарных» (с высоко автоматизированным 
набором) слов. 

Полученные результаты показали, что от-
носительно простые навыки из указанного ряда 

характеризовались четко выраженным взаи-
модействием лобной и центральной системы 
внимания, формируя лобно-затылочную и била-
теральную асимметрию мозга. Увеличение меж-
стимульного интервала изменяло баланс между 
указанными системами. Данные изменения 
лучше всего наблюдались в дельта-ритмическом 
диапазоне (трансколлозальные модуляционные 
взаимодействия) и в тета-колебаниях (лобно-
затылочный градиент), связанный с анализом 
пусковых стимулов.

Переход к сложным динамическим стерео-
типам приводил к появлению мощной дельта-
волны, не коррелирующей с элементами стере-
отипа, которая характеризовалось периодичной 
миграцией фокусов максимальной выраженно-
сти в лобно-затылочном направлении. Каждый 
из элементов стереотипа «подстраивался» к 
тому или иному фрагменту дельта-волны. 

Изменение ФС на этапе автоматизированных 
навыков было связано с изменением характера 
взаимодействия лобной и затылочной систем 
внимания, что приводило к изменению баланса 
произвольного и непроизвольного внимания. 
При усилении уровня активации доминировала 
лобная система, при снижении – теменная.

В работе обсуждается роль вегетативных 
механизмов, уровня общей и локальной актива-
ции в формировании и активации динамических 
стереотипов различного уровня сложности. 
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СХОДСТВО СТРУКТУР ЗНАНИЯ У ВЗАИМОДЕЙСТВУЮЩИХ 
ИНДИВИДОВ: КАКИЕ СОСТАВЛЯЮЩИЕ 
СТРУКТУРЫ ЛЕЖАТ В ЕЁ ОСНОВЕ?

И. О. Александров, Н. Е. Максимова
almax2000@inbox.ru, almax2000@inbox.ru
Институт психологии РАН (Москва)

В процессе совместной деятельности фор-
мируются психологические структуры, которые 
обладают сходством у взаимодействующих 
индивидов (Максимова, Александров, 2009). 
Используя весьма детализованное описание 
структуры знания (СЗ), которая формируется у 
каждого из партнеров по стратегической игре 
(Александров, 2006), представляется возможным 
установить, какие именно из основных составля-
ющих СЗ являются носителями такого сходства: 
метастратегии и домены. Метастратегии пред-
ставляют собой структуры, интегрирующие и 
координирующие частные стратегии, т. е. группы 
компонентов, соответствующие устойчивым 
последовательностям актов игры (Александров, 
Максимова, 2009; 2010). Домены – это группы 
компонентов, обладающих свойствами, общими 
для определенных взаимодействий с предметной 
областью, объединенных синхроническими отно-
шениями AND, XOR и IOR (Александров, 2006). 
Цель работы заключалась в том, чтобы сравнить 
вклад метастратегий и доменов в формирование 
сходства СЗ у взаимодействующих партнеров по 
деятельности.

Методика. Участники исследования (40 че-
ловек трех возрастных групп: 6.5–7.8 лет, 14 чел.; 
12.1–12.75 года, 14 чел.; 16.9–18.75 года; 13 лиц 
женского, 27 – мужского пола) формировали ком-
петенцию в стратегической игре двух партнёров 
(крестики и нолики на поле 15×15). Для каждого 
игрока на основе протоколов игры, описывающих 
последовательность ходов в терминах координат 
игрового поля, с помощью специальных алгорит-
мов реконструировали СЗ в предметной области 
стратегической игры в терминах компонентов, 
отношений между ними, частных стратегий, ме-
тастратегий и доменов. Метастратегии и домены 
описывали как ориентированные графы, в кото-
рых вершины представляют компоненты СЗ, или 
группы компонентов – как «стянутые подграфы» 
(Евстигнеев, Касьянов, 1999), а дуги – отношения 
между ними. Для описания метастратегий при-
менена 21 переменная, для доменов – 25. Чтобы 
сократить размерность описания, исключали 
переменные, без которых оказывается возмож-
ным разделить выборку на группы (иерархиче-
ский кластерный анализ, метод Ward, расстояния 

block-city), надежно воспроизводимые при по-
мощи дискриминантного анализа (процедура 
c исключением переменных backward). В ре-
зультате этого сокращения метастратегии были 
описаны при помощи 7 переменных: индекс 
Рандича (Trinajstic, 1983), количество и вершин 
и дуг в графе, распределение компонентов СЗ по 
вершинам графа, количество петель и сложных 
циклов, а домены – 12 переменных: количество 
изолированных подграфов (отдельных доменов), 
количество вершин в графе (компонентов СЗ), 
оценки сложности организации графа (домена), 
включая энтропийные, характеристики субгра-
фов (субдоменов и их пересечений). Для оценки 
сходства организации СЗ использовали рас-
стояния между точками, представляющими СЗ 
каждого игрока в пространстве, построенном при 
помощи процедуры многомерного шкалирования 
(Proxscal, SPSS). Для пространств, построенных 
на описании метастратегий и доменов, сравнива-
ли распределения расстояний для СЗ у игроков, 
формировавших компетенцию совместно – в од-
ной диаде или раздельно – в разных диадах. Для 
этого использовали точные непараметрические 
тесты (Манна-Уитни, Колмогорова-Смирнова, 
Краскалла-Уоллиса, медианный тест).

Результаты и их обсуждение. Для описания 
СЗ, построенного на множестве переменных, 
которые описывают свойства метастратегий, 
показано, что расстояния между точками, пред-
ставляющими СЗ у актуальных партнеров по 
игре, достоверно меньше расстояний между 
точками, представляющими СЗ у лиц, которые 
формировали компетенцию в разных диадах. 
Такое же соотношение показали все применен-
ные точные статистические критерии (Манн-
Уитни: Z = 2.49, p = 0.013; Колмогоров-Смирнов: 
Z = 1.53, p = 0.018; Краскалл-Уоллис: χ2 = 6.21, 
df = 1, p = 0.013; медианный тест: χ2 = 7.32, df 
= 1, p = 0.011). Для описания СЗ, построенно-
го на множестве переменных, описывающих 
организацию доменов, различия в распределе-
ниях расстояний у партнеров, формировавших 
компетенцию в одной и той же диаде и в разных 
диадах, не выявлено ни по одному из приме-
ненных критериев: (Манн-Уитни: Z = 1.81, p = 
0.070; Колмогоров-Смирнов: Z = 1.16, p = 0.114; 
Краскалл-Уоллис: χ2 = 3.26, df = 1, p = 0.071; 
медианный тест: χ2 = 1.85, df = 1, p = 0.174).

Приведенные оценки показывают, что 
сходство СЗ у взаимодействующих партнеров 
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формируется за счет согласованности органи-
зации метастратегий, но не доменов. Из полу-
ченного соотношения следует, что общность 
СЗ у партнеров по деятельности достигается 
не в результате пересечения компонентного 
состава СЗ, поскольку домены и метастратегии 
реализуются на одном и том же наборе базовых 
компонентов СЗ. Каждый компонент СЗ может 
вступать в отношения различного типа, при 
этом образуется неоднородная семантическая 
сеть. Отношения диахронического типа связы-
вают компоненты в ориентированную семанти-
ческую пропозициональную сеть, на которой 
выделяются метастратегии, т. е. совокупности 
согласованных частных стратегий, которые 
позволяют как строить планы собственных дей-
ствий, так и прогнозировать действия партнера 
по стратегической игре. Синхронические от-
ношения образуют семантическую ассоциатив-
ную сеть, на которой определены домены, т. е. 
совокупности компонентов, отношения между 
которыми за счет взаимных запретов, ограниче-
ний и предпочтений актуализируют такие под-
множества компонентов, на которых возможна 
реализация тех или иных метастратегий. Таким 
образом, именно метастратегии могут служить 

основой для формирования надиндивидуальных 
психологических структур, обеспечивающих 
совместную деятельность, в то время как до-
мены можно рассматривать как более индивиду-
альные психологические образования.
Работа выполнена при финансовой поддержке 
РГНФ (10–06–00828а), Президента РФ для ведущих 
научных школ России (НШ-3010.2012.6).
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Особенностью исследований в области эпи-
генетики поведения на ранних этапах развития 
мозга является обращение к процессам развития 
и адаптивной пластичности. Этот подход обу-
словлен их одновременным протеканием и пере-
крыванием на молекулярно-клеточном уровне. 
В рамках теории системогенеза (П. К. Анохин, 
1948) рассмотрение проблемы долговремен-
ных модификаций поведения, обусловленных 
эпигенетическими воздействиями на организм 
в перинатальном периоде его развития, поме-
щается в область взаимоотношений между про-
цессами первичного и вторичного системогенеза 
(К. В. Анохин, 1996), а зонами одновременного 
протекания и перекрывания этих процессов 
являются эволюционно предуготовленные функ-
циональные системы на этапе их минимального 
обеспечения. В качестве механизма, обеспечи-
вающего долговременность, рассматриваются 

модификации экспрессии регуляторных генов, 
запускающих долговременные изменения набо-
ров клеточных элементов системы (Анохин К. В., 
1996), являющихся фокусом конвергенции 
эпигенетических воздействий через процессы 
метилирования ДНК, модификации гистонов и 
взаимодействие между ними в опыт-зависимых 
процессах долговременной пластичности. В ка-
честве гипотетических механизмов рассматрива-
ются также активность мобильных генетических 
элементов и синтез ДНК.

Цель настоящего исследования – изучение 
роли указанных молекулярных механизмов в со-
зревании и адаптивных модификациях функци-
ональных систем в раннем онтогенезе. В работе 
исследовалось участие механизмов активации 
генов, активности мобильных генетических 
элементов, модификации гистонов и взаимодей-
ствие между ними в опыт-зависимых процессах 
в развивающемся мозге. Работа выполнена 
на мышах инбредных линий C57Bl/6 и 129 sv. 
В исследовании использованы модели пере-
крестного выращивания потомства двух линий 
мышей, перинатального и раннего постнаталь-
ного обучения, экспериментальное изменение 
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уровня ацетилирования гистонов, исследованы 
паттерны экспрессии транскрипционного фак-
тора c-Fos, проведена детекция маркеров ацети-
лирования гистонов в мозге мышей.

Полученные нами данные позволяют за-
ключить, что рассмотренные эпигенетические 
механизмы долговременной модификации в 
развивающемся мозге на этапе перинатального 
и раннего постнатального развития реализуются 
через опыт-зависимые процессы. Мишенями 
этих процессов являются геномы клеток, вхо-
дящих в состав созревающих функциональных 
систем. Значимость и долговременность по-
следствий эпигенетических воздействий в ран-
нем онтогенезе для взрослого поведенческого 
фенотипа обусловлена особенностями функци-
ональных систем, находящихся на стадии ми-
нимального обеспечения. Полученные данные о 
молекулярных и клеточных механизмах долго-
временной модификации поведения актуальны 
для решения проблем, обусловленных ранним 
периодом развития организма: заболеваний, 
манифестация которых зависит от условий 

перинатального развития, экологических и со-
цио-культурных факторов среды (Tal O, Kisdi 
E, Jablonka E, 2010; Degnan, Almas, Fox, 2010), 
проблем, связанных с детской травматической 
памятью (невротические, постстрессорные со-
стояния и др.) (Kaffman, A., and Meaney M. J., 
2007; Moriceau S. et al. 2009).
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ИМПРЕССИВНАЯ (СЕНСОРНАЯ) АЛАЛИЯ – 
ЯЗЫК БЕЗ ЯЗЫКОВОЙ КОМПЕТЕНЦИИ?

Н. Ш. Александрова
deutschrussische_sprachbruecke@gmx.net
Sprachbrücke e.V. (Берлин, Германия)

Синдром импрессивной (сенсорной) алалии 
иначе называют специфическим расстройством 
развития рецептивной речи (F80.2 МКБ=10). 
При данном синдроме ребенок без видимых 
интеллектуальных расстройств, обладающий 
достаточным слухом, не начинает вовремя по-
нимать обращенную речь и, как следствие, го-
ворить. Этиология неизвестна, прогноз в отно-
шении формирования языковой коммуникации 
неблагоприятный.

Понимание речи может нарушаться по-
разному. Так, детям с экспрессивной алалией 
нередко сложно понимать грамматические 
(например, предложные) конструкции или раз-
личать на слух слова, близкие по звучанию, но 
понимание общего смысла инструкций, быто-
вой речи не страдает. Симптоматика сенсорной 
алалии иная: для данного синдрома характерно 
непонимание именно общего смысла выска-
зываний, в том числе и простейшей бытовой 
речи. Подобные нарушения встречаются в 
клинике афазий вследствие структурного по-
вреждения мозга как у детей, так и у взрослых 

(сенсорная афазия), но, как правило, только в 
остром периоде, затем происходит компенсация. 
Стойкое нарушение понимания речи, подобное 
сенсорной алалии, наблюдается при синдроме 
Ландау-Клеффнера. В то же время при тяжелых 
нарушениях интеллектуального развития по-
нимание общего смысла высказываний является 
доступным: «Даже глубоко отсталые в умствен-
ном развитии дети (имбецилы и даже идиоты) 
понимают бытовую речь. Даже животные по-
нимают отдельные слова и стереотипные фра-
зы» – рассуждает Н. Н. Трауготт (1994) о редкой 
симптоматике сенсорной алалии.

Н. Н. Трауготт (1994) так описывает осо-
бенности поведения сенсорных алаликов: «По 
общему рисунку поведения не отличаются от 
нормальных сверстников. Инициативны, до-
статочно общительны, часто любят рисовать… 
Однако с возрастом ребенок начинает сознавать 
свою неполноценность, становится более зам-
кнутым, капризным». Речевая активность сен-
сорных алаликов очень высокая: ребенок почти 
всегда что-то говорит, хотя часто совершенно 
невнятно, нет страха перед речью. Заметив, что 
его не понимают, использует жесты. При сен-
сорной алалии нередко наблюдаются эхолалии: 
ребенок повторяет слово или фразу, сказанную 
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взрослым, но не понимает их смысла. Этот яв-
ление связано с тем, что способность повторять 
сформировалась раньше, чем способность по-
нимать. Иногда присоединяются поведенческие 
расстройства, обычно в форме гиперактивности.

Исход импрессивной алалии, по нашим 
наблюдениям, может быть различным: в не-
которых случаях наблюдается спонтанная ком-
пенсация дефекта и понимание речи формиру-
ется с опозданием, но в нормальном виде (т. е. 
ребенок начинает понимать речь окружающих 
легко и непроизвольно, как здоровые дети), за-
тем происходит становление разговорной речи. 
В других случаях понимание речи начинает 
формироваться ближе к возрасту 4 лет и в из-
мененном виде: при хорошо организованной 
педагогической работе дети с импрессивной 
алалией постепенно учатся понимать от-
дельные слова и говорить, но сложным или 
недоступным остается понимание текста, раз-
вернутых сообщений. Даже выученные, т. е. 
уже знакомые слова, ребенок узнает в потоке 
речи не всегда. Активный словарь превышает 
пассивный, т. е. дети не всегда понимают слова, 
которые говорят.

Н. Н. Трауготт (1994) описывает ситуацию, 
когда сенсорный алалик понимал и выполнял 
вербальные инструкции, если вознаграждением 
за правильный ответ были конфеты, которые 
мальчик любил, но он переставал понимать 
инструкции, если меняли сорт конфет. В резуль-
тате исследований Н. Н. Трауготт делает вывод: 
ребенок понимает обращенную речь, когда за-
хочет. Так же описывают поведение детей с им-
прессивной алалией и их родители: ребенок то 
демонстрирует явное понимание речи, то ведет 
себя как глухой.

Анализ возможностей компенсации дефекта 
и методик, применяемых при работе с этими 
детьми, показывает, что сенсорные алалики при 
освоении языка опираются на произвольное 
понимание речи. Основной чертой произволь-
ного поведения является его осознанность. Дети 
осваивают отдельные слова, стереотипные вы-
ражения, и этот процесс напоминает обучение 
иностранному языку.

Произвольность и непроизвольность – общие 
характеристики любого психического процесса, 
отражающие двойственность биологической ор-
ганизации мозговых функций. В норме обе стра-
тегии обработки информации сосуществуют, 
дополняют друг друга и трудноразделимы. При 
патологии возможна диссоциация, когда потеря 
одной из стратегий обработки информации вы-
нуждает пациента опираться на сохранную.

Понимание речи при становлении языка у 
здоровых детей всегда несколько опережает 
навыки говорения, идет на несколько шагов впе-
реди. Несомненно, что это понимание непроиз-
вольное. При синдроме сенсорной алалии не-
произвольное понимание речи, которое в норме 
является основой для освоения родного языка, 
выпадает. На четвертом году жизни в результате 
созревания мозга становится возможным произ-
вольное понимание. Для здоровых детей произ-
вольность становится дополнительным инстру-
ментом в познании мира и языка, а для детей с 
импрессивной алалией – единственно возмож-
ным способом понимать речь окружающих.

Согласно Паради (2004), здоровый человек 
обладает двумя способами говорить: импли-
цитная компетенция (implicit competence) и 
металингвистические знания (metalinguistic 
knowledge). Но эти способы могут функцио-
нировать изолированно: так, маленькие дети 
и неграмотные опираются лишь на языковую 
имплицитную компетенцию, а при патологии 
(генетическая дисфазия (genetic dysphasia)) и 
при изучении иностранного языка востребо-
ваны металингвистические знания. Используя 
данный подход и термины, – при импрессивной 
(сенсорной) алалии невозможно формирова-
ние имплицитной компетенции и языковое 
развитие ребенка происходит с опорой лишь 
на металингвистические знания.

Трауготт Н.Н. 1994 Как помочь детям, которые плохо 
говорят. С-Петербург 
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Е. М. Алексеева
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В отечественной классической лингвисти-
ке в настоящее время остро стоит вопрос о ее 
будущем. Все более важное значение приоб-
ретают прикладные и междисциплинарные 
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исследования. Именно они могут задать направ-
ления дальнейшего развития лингвистики. 

Особое место занимают психолингвисти-
ческие исследования. В этой области отече-
ственная наука заметно отстала от зарубежной 
(особенно в эмпирическом и эксперименталь-
ном плане), что является основанием для более 
тщательной разработки данного научного на-
правления в целом и его отдельных вопросов в 
частности. 

В последние десятилетия продолжают 
активно разрабатываться представления о мен-
тальном лексиконе, заложенные прежде всего 
в зарубежных психолингвистических и когни-
тивных исследованиях Ch. Osgood, G. Dell, W. 
Levelt, J. Aitchison, K. D. Emmorey, V. A. Fromkin. 

Хотя термин «ментальный лексикон» широ-
ко используется в публикациях последних лет, 
единое толкование этого феномена фактически 
отсутствует. Под ментальным лексиконом по-
нимается «индивидуальный словарный запас» 
(Баранов, Добровольский 1997), «ментальные 
репрезентации слов и лексических единиц язы-
ка в долговременной памяти человека» (Carroll 
1994, Schwarz 1995), «совокупность номинаций, 
упорядочивающих знания человека о мире» 
(Овчинникова 1994), «компонент грамматики, 
который содержит фонологическую, морфоло-
гическую, семантическую и синтаксическую 
информацию, то есть все, что говорящие 
знают об отдельных словах и/или морфемах» 
(Emmorey, Fromkin 1988) и др. 

В процессе речепроизводства человек по-
стоянно пользуется своим ментальным лек-
сиконом, формулируя свою мысль и подбирая 
те или иные подходящие слова и лексические 
единицы. В структуре ментального лексикона 
выделяют концептуальный, семантический и 
фонологический уровни. Актуальным вопросом 
остаются закономерности и особенности акти-
вации каждого из этих уровней в процессе про-
дуцирования отдельных слов, словосочетаний и 
предложений. 

Научный интерес представляет проблема 
связи грамматического порядка слов и фоноло-
гической активации. При изучении данной про-
блемы можно опираться на опубликованные ис-
следования Navarrette & Costa (2005) и Janssen, 
Alario & Caramazza (2008), в которых были 
получены противоположные и противоречащие 
друг другу данные. В исследовании Navarrette & 
Costa (2005) было показано, что, во-первых, на-
звания объектов могут быть фонологически ак-
тивированы, даже если не нужно называть сами 
объекты, а во-вторых, цвет объектов называется 
быстрее, если объект и цвет согласуются, т.е. 

начинаются на один звук (напр., кран – красный) 
по сравнению с ситуацией, когда называются 
объекты не согласующиеся, т.е. не начинающие-
ся на одну и ту же букву с цветом (кран – синий). 

В исследовании Janssen, Alario & Caramazza 
(2008) изучалось влияние грамматического 
порядка слов на фонологическую активацию. 
Перед испытуемыми ставилась задача называть 
цвет объекта либо сам объект. Сравнивались 
данные испытуемых, владеющих французским 
языком как родным, с данными испытуемых, 
владеющих английским языком как родным. 
Следует отметить, что во французском языке 
прилагательное стоит, как правило, после суще-
ствительного, в то время как в английском при-
лагательное предшествует существительному. 

Как показали экспериментальные данные, у 
французских пробандов были обнаружены эф-
фекты согласования при назывании цвета и не 
обнаружены такие эффекты при назывании объ-
ектов. У английских пробандов, наоборот, были 
выявлены эффекты согласования при назывании 
самих объектов и не было обнаружено их при 
назывании цвета объектов. На этом основании в 
работе Janssen, Alario & Caramazza (2008) было 
выдвинуто предположение, что в языках, где 
прилагательное грамматически предшествует 
существительному, возникают эффекты согла-
сования, в то время как они отсутствуют в язы-
ках, где прилагательное обычно ставится после 
существительного. 

Данная гипотеза проверялась в работах 
Alekseeva, Maedebach, Jescheniak (2011) и 
Maedebach, Alekseeva, Jescheniak (2011), прове-
денных среди пробандов, владеющих немецким 
языком как родным. Здесь были обнаружены 
значительные (более 30 мс) эффекты согласо-
вания (ps < .001) при назывании цвета объекта 
и не зафиксировано эффектов согласования 
(Fs<1) при назывании самих объектов. В иссле-
дованиях были сделаны следующие обобщения: 
1. Фонологические эффекты согласования при 
назывании цвета свидетельствуют о том, что на-
звания самих объектов на фонологическом уров-
не активируются автоматически. 2. Отсутствие 
эффектов согласования при назывании объектов 
подтверждает гипотезу, что названия цветов не 
активируются автоматически на фонологиче-
ском уровне. 3. Полученные экспериментальные 
данные противоречат данным, опубликованным 
в Janssen, Alario & Caramazza (2008) и подтверж-
дают данные, полученные в недавних научных 
работах на примере голландского языка (Kuipers 
& La Heij 2009) и данные, полученные на приме-
ре английского языка (Dumay & Damian 2011). 
Таким образом, на основании ряда проведенных 
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экспериментальных исследований был сделан 
вывод, что фонологические эффекты согласо-
вания при продуцировании отдельных слов не 
находятся под влиянием канонического (тради-
ционного) грамматического порядка слов того 
или и иного языка, а являются универсальными.

В настоящий момент отсутствуют подоб-
ные исследования на примере русского языка. 
Восполнение данного пробела могло бы внести 
существенный вклад в изучение изложенной 
проблематики.

Баранов А. Н., Добровольский Д. О. 1997. Постулаты 
когнитивной лингвистики // Изв. РАН - СЛЯ. № 1. 11-21.

Овчинникова И.Г. 1994. Ассоциации и высказывание. 
Структура и семантика. Пермь.

Aitchison, J. 1987. Words in the mind: an introduction to the 
mental lexicon. Oxford: Blackwell.

Alekseeva, E., Maedebach, A., Jescheniak, J.D. 2011. 
Beeinflusst die kanonische Wortstellung phonologische 

Aktivierungsprozesse? // Beiträge zur Tagung experimentell 
arbeitender Psychologen - TeaP 2011 (Germany, Halle, 13.03.-
16.03.2011). 203.

Dumay, N., & Damian, M. F. 2011. A word order constraint 
in single word production? Failure to replicate Janssen, Alario, 
and Caramazza (2008). Psychological Science 22. 559-561.

Emmorey, K. D., Fromkin, V. A. 1988. The mental lexicon. 
In: Newmeyer, F. (1988). III: 124–149.

Janssen, N., Alario, F. X., & Caramazza, A. 2008. A 
word-order constraint on phonological activation. 216-220. 
Psychological Science 19. 216-220. 

Kuipers, J. R., & La Heij, W. 2009. The limitations of 
cascading in the speech production system. P. 120-135. Language 
and Cognitive Processes 24 (1). 120-135. 

Maedebach A., Alekseeva E., Jescheniak J.D. 2011. Word 
order does not constrain phonological activation in single word 
production. Journal of Cognitive Psychology 23 (7). 837-842. 

Navarrete, E., & Costa, A. 2005. Phonological activation of 
ignored pictures: Further evidence for a cascade model of lexical 
access. P. 359-377.

Schwarz, M. Kognitivismus und Lexikon. 1995. In: Die 
Ordnung der Wörter: kognitive und lexikalische Strukturen / 
Hrgs. Von Gisela Harras. Berlin; New York: Walter de Gruyter.
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Обращение к рефлексивным аспектам раз-
личных психических явлений, к их репрезен-
тациям характерно для многих современных 
исследований. 

Среди репрезентаций выделяют прежде 
всего ментальные репрезентации, которые 
могут рассматриваться и как процесс (процесс 
отражения, представления), и как результат, 
единица (описание опыта в рамках картины 
мира). Первый подход характерен прежде всего 
для зарубежной психологии, где акцент делает-
ся на процессуальной, динамической стороне 
ментальной репрезентации, на ее когнитивных 
функциях (Ришар, 1998, Cooper, 1990, Blatt, 
Auerbach, Levy, 1997, Kemp, 1998, Geller, Farber, 
Schaffer, 2010, Lukowitsky, Pincus, 2011). Второй 
подход отличает отечественную психологию 
(Андреева и др., 1998, Кубрякова, Демьянков, 
2007), хотя стоит выделить и  некоторые за-
рубежные работы  (Bascoe, Davies, Sturge, 
Cummings, 2009, Savadori, Nicotra, Rumiati, 
Tamborini, 2001, Lotto, Rubaltelli, Rumiati, 
Savadori, 2006). Ментальная репрезентация по-
нимается как внутренние структуры, формиру-
ющиеся в процессе жизни человека, в которых 
представлена сложившаяся у него картина мира, 

социума и самого себя (Андреева и др., 1998). 
Ментальные репрезентации со временем при-
обретают иерархическую структуру: выделяют 
их ассоциативный, оценочный, понятийный и 
образный уровни.

Исследования представлений о психических 
состояниях занимают особое место. Здесь из-
учается не субъективное отражение возникно-
вения определенного состояния на основе пере-
живания актуальной ситуации, а субъективное 
описание имеющегося опыта, представлений о 
состояниях.

Эмпирическое исследование образного 
уровня ментальной репрезентации психических 
состояний в зависимости от репрезентации си-
туации было проведено при помощи методики 
«Рельеф психического состояния», предложен-
ной А.О. Прохоровым.  Данные анализировались 
путем математической, статистической обработ-
ки данных с использованием метода коротких 
статистик, попарного сравнения корреляцион-
ных матриц, а также статистического сравнения 
показателей по t-критерию Стьюдента.

Рассмотрим пару ситуаций «наказание» и 
«похвала», где отмечается наибольшее коли-
чество достоверных различий как на уровне 
психических процессов, так и на уровне пере-
живаний и поведения. Психические состояния, 
представленные в сознании испытуемых как 
типичные для ситуации «наказание», характе-
ризуются: плохой осознанностью, размытостью, 
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нечеткостью восприятия, трудностью возникно-
вения образов, ухудшением памяти, трудностью 
запоминания и воспроизведения, трудностью в 
понимании, ухудшением сообразительности, от-
сутствием логики мысли, трудностью что-либо 
придумать, ухудшением речи (появлением дли-
тельных пауз, запинок, увеличением количества 
лишних слов, слишком тихой речью, заиканием и 
пр.), слабостью, чувством неуверенности, ленью, 
ухудшением внимания, низкой способностью со-
средоточиться на выполнении работы, отвлекае-
мостью. Психические состояния, типичные для 
ситуации «похвала», напротив, характеризуются 
хорошей осознанностью восприятия, ясностью, 
четкостью представлений, легкостью возникно-
вения образов, улучшением памяти, легкостью 
запоминания, повышением сообразительности, 
высокой находчивостью, логичностью, легко-
стью образования новых ассоциаций, фантазиро-
ванием, раскованностью; повышением речевой 
активности, увеличением громкости голоса, 
ускорением речи, ее логичностью, повышением 
уверенности в себе, легкостью в управлении 
собой, верой в успех, улучшением внимания, 
способности к сосредоточению, высокой увле-
ченностью работой. На уровне переживаний 
представления о типичных для ситуации «нака-
зание» состояниях имеют тенденцию к следую-
щим характеристикам: тоскливость, грустность, 
печаль, пассивность, вялость, напряженность, 
тяжесть, скованность, интенциональность 
переживаний опускает, погружает. Для ситуа-
ции «похвала» характеристики диаметрально 
противоположные: веселость, оптимистичность, 
задорность (страстность, запальчивость), актив-
ность, бойкость, раскрепощенность, легкость, 
раскованность, направленность переживаний 
характеризуется подъемом. На уровне поведения 
выявлены следующие отличия, характерные 
для представлений о состояниях, типичных для 
ситуации «наказание»: пассивность, непоследо-
вательность, импульсивность, необдуманность, 
неуправляемость, неадекватность, неустойчи-
вость, неуверенность, закрытость, замкнутость. 
Для ситуации «похвала»: активность, последова-
тельность, целеустремленность, размеренность, 
продуманность, управляемость, адекватность, 
устойчивость, уверенность, открытость. 

Все перечисленные различия обнаружены 
на уровне значимости р=0,001, что позволяет 
судить о достоверности данных, а также о том, 

что психические процессы, шкалы пережива-
ний и поведенческих характеристик являются 
чувствительными параметрами при изучении 
представлений о состояниях. 

Таким образом, актуализируя индивиду-
альные представления о ситуации, для которой 
то или иное психическое состояние является 
типичным, можно в свою очередь актуализи-
ровать и представление о самом состоянии. 
Представления о психических состояниях в 
зависимости от ситуаций формируются на 
основании опыта переживания человеком опре-
деленных состояний в различных ситуациях 
жизнедеятельности, они закрепляются и могут 
быть актуализированы. Представления о психи-
ческих состояниях являются более яркими при 
непосредственном нахождении в ситуациях, 
которые предполагают переживание тех или 
иных состояний, нежели представления о пси-
хических состояниях при обращении к опыту, 
актуализации ситуаций в памяти.
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Известно, что существует большая межин-
дивидуальная вариативность в выраженности 
когнитивного снижения под воздействием 
факторов, нарушающих обычный модус работы 
мозга – старения, стресса, неврологических и 
психических заболеваний. Наблюдения позво-
ляют предположить, что в основе этой вариатив-
ности лежит не только разная степень пораже-
ния мозга, но и неодинаковые компенсаторные 
возможности. Причем компенсация, вероятно, 
обеспечивается теми же нейронными механиз-
мами, которые вовлекаются при повышении 
сложности когнитивных задач, стоящих перед 
здоровым человеком. Теоретической основой 
изучения этих механизмов может служить кон-
цепция пассивных и активных когнитивных ре-
зервов Я. Штерна (Stern 2002). Под когнитивны-
ми резервами понимают особенности строения 
и работы мозга, обеспечивающие поддержание 
нормального уровня когнитивного функциони-
рования при возникновении нейропатологии. 
Нейробиология когнитивных резервов остается 
нераскрытой. Сложность задачи заключается в 
том, что для многих состояний, таких, например, 
как непатологическое старение, степень пораже-
ния мозга не может быть измерена. Кроме того, 
пока не предложены способы прямой оценки 
когнитивных резервов, исследователи вынужде-
ны использовать косвенные показатели, такие, 
как IQ, уровень образования или характер про-
фессиональной деятельности, предшествовав-
шие снижению когнитивных функций. 

Молекулярно-генетический метод может 
дополнить данные о нейронных основах когни-
тивных резервов, получаемые с помощью при-
меняемых в когнитивной нейронауке подходов 
с использованием IQ и нейровизуализации. Мы 
предприняли попытку выявить гены когнитив-
ных резервов на модели шизофрении. Это за-
болевание развивается на почве генетической 
уязвимости и влечет нарушение когнитивных 
функций у большинства пациентов. Наша ги-
потеза состояла в том, что в группе лиц, пред-
расположенных к заболеванию, но остающихся 
здоровыми, должно наблюдаться накопление 
благоприятных аллелей генов когнитивных 

резервов относительно здоровых без наслед-
ственного предрасположения к шизофрении и 
заболевших. Кроме того, таких аллелей должно 
быть больше у больных без когнитивных нару-
шений, чем у прочих больных и здоровых. При 
этом больные в целом не должны отличаться от 
общей популяции по частоте данного аллеля 
(т.е. ген не должен быть ассоциирован с заболе-
ванием). Для анализа был выбран ген SNAP25. 
Кодируемый им синаптосомный белок с моле-
кулярной массой 25 кД является частью ком-
плекса, обеспечивающего соединение везикулы 
с мембраной клетки и выброс нейромедиатора 
в синаптическое пространство. Показано также, 
что он играет важную роль в нейропластично-
сти, связанной с научением, во взрослом мозге и 
формированием синаптических связей в раннем 
онтогенезе (например, Osen-Sand et al. 1993). 
Основанием для выбора SNAP25 в качестве 
гена когнитивных резервов явились данные о 
предположительно компенсаторном повышении 
его экспрессии в дорсолатеральной префрон-
тальной коре и поясной извилине больных ши-
зофренией (Corradini et al. 2009), об ассоциации 
полиморфизма гена с интеллектом (Gosso et al. 
2008) и собственные результаты, указывающие 
на влияние SNAP25 на целый ряд когнитивных 
показателей в общей популяции и в семьях 
больных (Голимбет и др. 2009).

 По полиморфизму Т1065G SNAP25 было 
прогенотипировано 278 больных шизофренией, 
125 их здоровых родственников 1-й степени 
родства и 207 человек без наследственной отяго-
щенности психозами. Для оценки когнитивной 
сферы больных (n=69) мы использовали инте-
гральный показатель управляющих функций, 
вычисленный на основе выполнения тестов 
на селективное внимание, рабочую память и 
вербальную беглость. Больные были разделены 
на группы без когнитивного дефицита (35%) и 
с таковым (65%). К последним относили боль-
ных, значение когнитивного индекса у которых 
отличалось от нормативного среднего более чем 
на одно стандартное отклонение. 

Гипотеза подтвердилась частично. 
Тенденция к накоплению лиц, предрасположен-
ных к шизофрении и обладающих благоприят-
ным аллелем (G), относительно нормы и боль-
ных имела место только в группе родственников 
до 43 лет, т.е. не прошедших возраст риска раз-
вития заболевания. Таких был 71%, против 58% 
в норме и 60% среди больных (односторонний 
критерий, р=0,05 и р=0,10). Возможно, это 
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объясняется более поздним началом болезни у 
лиц с генетическим предрасположением и вы-
сокими когнитивными резервами. Более ярко 
различия проявились в связи с когнитивным 
дефицитом. Имело место значимое накопление 
носителей аллеля G среди больных без когни-
тивного дефицита относительно нормы и про-
чих больных (83% против 59% в норме и 58% 
у больных с когнитивным дефицитом, р=0,01 и 
р=0,02). Следует также отметить, что полимор-
физм SNAP25 вносил вклад в вариативность 
когнитивных функций у здоровых неотягощен-
ных лиц (n=141, р=0,01). 

В целом эти данные согласуются с предпо-
ложением о роли гена SNAP25 в обеспечении 
когнитивными резервами, действующими при 
наличии патологического мозгового процесса и 
смягчающими его проявления на уровне когни-
тивного функционирования. 
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СОЗНАНИЕ В ЛОГИКЕ ПОЗНАНИЯ 
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1. Как радикальный когнитивист, исхожу из 
убеждения: все психические явления, включая 
сознание, обеспечиваются нейрофизиологиче-
скими механизмами, но не могут ими объяснять-
ся. Поиск объяснения возможен только в логике 
познания. Поэтому предлагаю рассматривать 
человека как идеальную познающую систему, 
не имеющую никаких ограничений на возмож-
ности приема, хранения и переработки инфор-
мации. Введенная идеализация предполагает, 
что логика познавательной деятельности сама 
по себе накладывает ограничения на информа-
ционные преобразования в психике и сознании 
и что эти ограничения настолько мощнее физи-
ческих или физиологических, что последними 
можно пренебречь. 

2. Очевидно, что знания как результат по-
знания могут зависеть и от познаваемой ре-
альности, и от познающей системы. Оценивая 
эффективность познания, необходимо специ-
ально проверять, что полученные знания имеют 
отношение к тому, что познается, а не опреде-
лены особенностями работы самой познающей 
системы. В философии науки выделяют три 
способа такой проверки: проверка всей совокуп-
ности знаний на внутреннюю согласованность 
(непротиворечивость); независимая проверка 
знаний, сопоставляющая результаты познания, 

полученные принципиально разными, не зави-
симыми друг от друга способами; проверка на 
интерсубъективность, когда знание, полученное 
одним человеком, сообщается другим людям, 
предоставляя им возможность проверить это 
знание в своей деятельности.

3. Наука – высшая форма познания. По этому 
образцу можно предполагать, что человек как 
идеальная познающая система должен использо-
вать такие же принципы проверки. Обязательно 
должны существовать принципиально разные, 
не связанные между собой пути познания реаль-
ности. Каждый такой путь должен опираться на 
свою специфическую информацию, свой способ 
генерации гипотез, свою собственную проверку 
этих гипотез и т.д. Человек как идеальная по-
знающая система также необходимо должен соз-
дать социальный контур проверки своих знаний 
(поэтому возникновение социального – необхо-
димое следствие когнитивной деятельности). 
И вся совокупность знаний должна постоянно 
проверяться на внутреннюю согласованность.

4. Сказанное задает структурообразующий 
принцип описания познавательной деятель-
ности. Должно существовать множество па-
раллельных схем познания. Однако результат 
работы этих схем не может быть сопоставлен 
непосредственно: они выполнены на разных 
языках. Как, например, сличать сенсорные и мо-
торные образы? Появляются уровни познания, 
пытающиеся создать правила перевода с одного 
языка (например, сенсорного) на другой язык 
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(например, моторный). Но сами эти правила 
тоже нужно независимо проверять. Так после-
довательно появляется социальный контур про-
верки, затем языковой и т.д.

5. О результатах сличения необходимо 
как-то сообщать другим уровням познания. 
И такое сообщение может быть только каче-
ственным (верно – неверно), иначе теряется 
независимость работы познавательных конту-
ров друг от друга. По-видимому, эту функцию 
выполняют эмоциональные сигналы. Такие 
сигналы, тем самым, выступают для самой 
познающей системы как критерии эффектив-
ности ее работы.

6. Идеальная познающая система – это 
самоорганизующаяся система, которая автома-
тически настраивается на заданные критерии 
эффективности. Так создается дополнительный 
контур независимой проверки. В силу неопре-
деленности обычно употребляемых терминов 
его можно назвать психикой, когнитивным 
бессознательным (ранее я даже называл его 
механизмом сознания). Этот контур не получает 
непосредственно никакой информации от внеш-
него мира и питается лишь эмоциональными 
сигналами. 

7. Психика обладает возможностью воздей-
ствовать на любые структуры организма (как на 
познавательные, так и жизнеобеспечивающие, 
ведь жизнь является необходимым условием 
познания). И пробует разные способы воздей-
ствия, чтобы получить эмоциональное подкре-
пление. Она не отражает, а конструирует мир, 
но не оторвана от мира, поскольку проверяет 
свои конструкции. Воздействуя на различные 
познавательные структуры, она пытается полу-
чить подтверждающие эмоциональные сигналы. 
И постепенно научается более-менее адекватно 
управлять организмом и вызывать субъективные 
переживания, переводя их в описания реального 
мира.

 8. Наконец, на высшем уровне познания (со-
знательном) все созданные познающей системой 
конструкты проходят проверку на согласован-
ность. Поскольку субъективные переживания 
входят в полное описание мира, то описание мира 
осознается одновременно с его представленно-
стью на сенсорном, сенсомоторном, вербальном 
языке. Этот высший уровень познания способен 
корректировать любые представления. То, что че-
ловек осознает, становится реальностью, управ-
ляющей его поведением. Можно сформулировать 
и экспериментально проверить серию законов, 
описывающих работу сознания.

9. Сознание строит идеализированные объ-
екты, а такие объекты никогда не могут быть 

построены в результате эмпирического наблю-
дения, оно способно отождествлять нетожде-
ственное и различать неразличимое. Поскольку 
сознание работает с идеальными конструктами, 
то оно, разумеется, менее полно и точно описыва-
ет то, что известно на других уровнях познания. 
Сознание ведет себя так, как будто пытается уга-
дать правила игры, по которым «играет» приро-
да, а затем организует деятельность по проверке 
своих догадок и зачастую – подгонке реальности 
к ним. Угадывая, сознание как бы исходит из 
того, что природа действует по заранее заданным 
правилам, т.е. что в мире все регулярно и взаи-
мосвязано, все наполнено смыслами. 

10. Серия экспериментальных исследова-
ний, проведенных мною и моими сотрудника-
ми, позволяет проверить несколько следствий 
из предложенной структуры познавательной 
деятельности. В частности, показано, что со-
знание защищает свои действия от опровер-
жения, например, имеет тенденцию повторять 
свои ошибки. А в процессе научения обучается 
сознание, а не организм (вопреки позиции 
бихевиористов): так, уже в начале процесса 
научения человек повторяет свои ошибки с 
точностью, превосходящей ту точность реше-
ния задач, которую он демонстрирует в конце 
процесса научения. 

11. То, что находится в сознании, постоянно 
сличается с тем, что не осознано. Сознание полу-
чает только качественную оценку соответствия 
– эмоциональный сигнал. Сам этот сигнал не 
является специфичным для конкретной задачи, 
он в принципе сообщает о соответствии неких 
сознательных идей и неосознанных результатов. 
Получив такой сигнал, сознание не всегда знает, 
о решении какой именно задачи сообщается. 
Моими учениками было показано: нахождение 
решения одной задачи (т.е. появление сигнала 
«задача решена») может ускорять решение дру-
гой задачи, никак не связанной с первой. 

12. Как известно, сознание течет непре-
рывным потоком, никогда не останавливаясь. 
Поэтому, например, неизменная стимуляция 
ускользает из сознания или трансформируется. 
Однажды уже установленное соответствие осоз-
нанных идей с этой стимуляцией далее пере-
стает давать сигнал о соответствии, а потому 
перестает осознаваться. 

13. Сознание не является рабом собственного 
мозга. Рассмотрим дилемму: любое действие 
рассматривается сознанием как детерминиро-
ванное, а свободное действие – это действие, по 
определению, ничем не детерминированное. Как 
же возможно совершение сознанием свободного 
действия? Предложенный подход позволяет 
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найти решение. Когда сознание ставит перед со-
бой вопрос о собственной свободе, оно способно 
совершить действие, которое в данный момент с 
точки зрения сознания ничем не детерминирова-
но. Точнее: оно способно совершить действие, 
которое детерминировано только тем, что оно 

для самого сознания ничем не детерминировано. 
Другое дело, что, совершив свободное действие, 
сознание a posteriori приписывает ему причину.
Поддержано грантом РФФИ 11-06-00287а (рук. 
В.М. Аллахвердов)

ИМПЛИЦИТНОЕ ДОВЕРИЕ КАК КОГНИТИВНЫЙ ПРОЦЕСС

М. В. Аллахвердов
m.allakhverdov@feedb.ru,
СПбГУ (Санкт-Петербург)

С каждым годом исследований, посвящен-
ных доверию, становится все больше и больше. 
Однако большинство ученых рассматривает 
доверие как социальный феномен и поэтому 
изучает доверие с прикладных точек зрения. 
Так, большинство зарубежных исследований 
посвящено доверию в экономических взаимо-
отношениях, рекламе, организации. Несмотря 
на важность прикладных исследований, редко 
встречаются работы, направленные на изучение 
фундаментального феномена доверия. Пожалуй, 
наиболее полный анализ таких исследований 
в отечественной и зарубежной литературе 
можно встретить в работе А.Б. Купрейченко 
«Психология доверия и недоверия» (2008).

Можно выделить 3 основные темы, обсужда-
емые в рамках изучения доверия. 

1) Определение доверия. Сложность иссле-
дований доверия связана в основном с тем, что 
ученые по-разному понимают данный феномен. 
В работах отечественных и зарубежных психо-
логов можно выделить 4 основных представле-
ния о доверии: доверие как ожидание, доверие 
как оценка, доверие как поведение и доверие 
как отношение. Гудж и Гилсон (Goudge, Gilson, 
2005) в своей статье утверждают, что опреде-
ление доверия подвержено влиянию контекста 
(в широком смысле этого слова). По мнению 
ученых, в разных социальных ситуациях дове-
рие несет разный смысл, и поэтому множится 
количество определений. Например, специаль-
но для доверия между родителями и учителями 
(семьей и школой) Адамс и Кристенсон (Adams, 
Christenson, 2000) определяют доверие как 
уверенность в том, что другой человек будет 
поддерживать и развивать, обогащать отноше-
ния между семьей и школой, чтобы достичь 
позитивных результатов для обучающегося. 2) 
Ученые, исследующие феномен доверия, расхо-
дятся в точке зрения на процессы доверия и не-
доверия. Одна группа ученых считает недоверие 

антонимом доверия. Другими словами, если 
доверие определяется как уверенное ожидание 
позитивного исхода, то недоверие – ожидание 
негативного исхода. В данном случае, доверие-
недоверие – это дихотомия, и относительного 
каждого объекта, элемента человек может быть 
где-то на отрезке между этими двумя полюса-
ми. В противоположность такой точке зрения 
Купрейченко, вслед за Б.Ф. Поршневым и 
другими учеными, предлагает считать доверие 
и недоверие двумя самостоятельными процес-
сами. При таком взгляде доверие рассматрива-
ется как интерес и уважение к партнеру, пред-
ставление о потребностях, которые могут быть 
удовлетворены в результате взаимодействия 
с ним, а также положительная эмоциональная 
окраска этого взаимодействия. Недоверие же 
представляется как осознание рисков, чувство 
опасности, страха в сочетании с негативными 
эмоциональными оценками. В данной модели 
доверие и недоверие – это уже две шкалы, по 
которым оценивается каждый объект, партнер и 
т.п. Человек одновременно может испытывать 
доверие и недоверие к окружающим его людям 
или явлениям. 

3) Эксплицитное и имплицитное доверие. 
Ученые говорят о том, что есть осознаваемое и 
неосознаваемое доверие. Первое исследуется с 
помощью опросников, интервью, тестов и дру-
гих социально-психологических методик, так 
как наиболее часто речь идет о доверии в соци-
альном взаимодействии: в трудовом коллективе, 
среди друзей и родственников.

В своей работе я рассматриваю имплицитное 
доверие как общепсихологический феномен. 
Исходя из когнитивного подхода, который гово-
рит, что человек – это ученый, и основная его 
функция – это познание, возникает следующий 
вопрос: как функция доверия помогает нам 
познавать мир? Какую неосознаваемую инфор-
мацию несет в себе доверие или недоверие к 
тем или иным объектам, явлениям, ситуациям? 
Основываясь на проведенном теоретическом 
анализе, предлагается следующая модель им-
плицитной теории доверия. 
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Она состоит из двух компонентов: импли-
цитное ожидание успешности или неуспеш-
ности и имплицитная потребность в проверке 
правильности или отсутствие такой потребно-
сти. Таким образом, мы предполагаем, что воз-
можны 4 варианта имплицитной теории дове-
рия: ожидание успешности (ОУ)/потребность 
в проверке (ПП), ОУ/отсутствие потребности в 
проверке (ОПП), ожидание неуспешности (ОН)/
ПП, ОН/ОПП. Естественно, что это крайние 
полюса предлагаемой системы координат. Но в 
реальной жизни мы можем наблюдать различие 
в поведении одного и того же человека в за-
висимости от ситуации. Ученые, исследующие 
индивидуальные различия личности в разных 
ситуациях, обнаружили, что, несмотря на раз-
ницу в поведении, оно подчиняется определен-
ному паттерну «если…, то…» (Church et al., 
2010, Moskowitz, 2009, Smith et al., 2009 и др.). 
Такой профиль взаимосвязи между ситуацией 
и поведением стали называть «личностным по-
веденческим почерком» (behavioral signature of 
personality) (Mischel, 2004). Однако, несмотря 
на вариативность поведения в различных ситу-
ациях, для каждой черты различие сохраняется 
в некотором пределе изменений для данной 
черты. Поэтому разнообразие поведения может 
объясняться функциональной зависимостью 
имплицитной теории доверия от ситуации. 
Другими словами, имплицитная теория доверия 
имеет вид функции, где каждой конкретной си-
туации (допустим, ось X) соответствует только 
один тип доверия, расположенный в плоскости 
на осях (ОУ-ОН и ПП-ОПП).

Таким образом, перед исследователями 
имплицитной теории доверия встает сложный 
вопрос, как выявить тенденциозную направ-
ленность человека к тому или иному типу. 
Типичная имплицитная теория доверия должна 
проявиться у человека в тот момент, когда он 

сталкивается с новой ситуацией или объектом. 
В этом случае до формирования частной им-
плицитной теории применяется как раз стерео-
типическая оценка ситуации по более близкому 
внутреннему паттерну.

На данный момент группой исследова-
телей проводится пилотный эксперимент, в 
котором проверяется формирование доверия к 
определенным объектам в простой моторной 
задаче. Испытуемые должны быстрее опреде-
ленного времени успеть перевести мышку из 
одного кружка (слева) в другой кружок (справа). 
Правые кружки отличаются по цвету. Перед 
каждой парой кружков, испытуемым предъявля-
ется либо «успешный» (+), либо «неуспешный» 
(-) прайминг (испытуемые в процессе трениро-
вочной серии научаются понимать, что значат 
+ и -). Точно такой же прайминг предъявляется 
после выполнения задания с конкретной парой. 
При этом данный прайминг не зависит от того, 
насколько реально успешно справился чело-
век с заданием. Наша гипотеза заключается в 
предположении, что испытуемый будет более 
удобно себя чувствовать в какой-то конкретной 
ситуации, и, следовательно, следующее за-
дание после внутренне комфортного он будет 
выполнять быстрее. В дальнейшем данные 
типологии, полученные на простом моторном 
уровне и социальном уровне, планируется 
сравнить с результатами, которые испытуемые 
будут показывать в эксперименте на уровне со-
циального взаимодействия. Таким образом, мы 
надеемся показать, что у человека существует 
определенная типичная имплицитная теория, 
которая проявляется в том случае, когда чело-
век сталкивается с новой ситуацией. На основе 
этой теории человек принимает решения, как на 
уровне простых когнитивных действий, на со-
циальном уровне и на уровне принятия важных 
жизненных решений.

КОГНИТИВНЫЕ УСТАНОВКИ В КОНФЛИКТЕ

О. В. Аллахвердова
ovallakh@gmail.com 
СПбГУ (Санкт-Петербург)

Обычно считается, что конфликт – это след-
ствие врожденной агрессивности и враждебно-
сти людей, их стремления любой ценой, силой 
или обманом, добиться удовлетворения своих 
интересов. Такие когнитивные установки прояв-
ляются в типичных высказываниях участников 
конфликтов: «людям доверять нельзя, тем более 

в конфликтной ситуации», «пойти на перегово-
ры – показать свою слабость», «чтобы добиться 
своего, надо использовать давление и силу», 
«надо ловко манипулировать оппонентом», 
«за обиду надо наказывать». Подобные когни-
тивные установки реализуются в агрессивных 
и манипулятивных формах коммуникации и 
не могут урегулировать конфликт, что можно 
видеть в нашей повседневной жизни как в меж-
личностных конфликтах, так и в любых других: 
бытовых, экономических, политических и т. д.
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Однако любой конфликт может быть успешно 
разрешен, если исходить из других когнитивных 
установок: «Конфликт между людьми является 
естественной формой развития и разрешения 
противоречий, а не проявлением исходной 
враждебности. Каждая из сторон имеет свои ин-
тересы, которые затрагивают интересы другой 
стороны. Только учет интересов всех сторон и 
совместное нахождение рационального выхода 
из сложившейся ситуации может привести к ре-
альному разрешению конфликта». Обеспечить 
такой подход может специально организованная 
конструктивная форма коммуникации между 
участниками конфликта. Практика работы с 
конфликтами на самом деле показывает, что 
при правильной форме коммуникации конфликт 
будет урегулирован.

Гипотеза: Агрессивная или манипулятивная 
форма коммуникации в конфликте никогда не 
приводит к реальному разрешению конфликта. 
Только конструктивная коммуникация (диалог) 
может приводить к урегулированию конфликта.

Нами было проведено исследование по из-
учению влияния когнитивных установок на спо-
соб коммуникации при разрешении конфликт-
ной ситуации. Испытуемыми были студенты 
и аспиранты СПбГУ. Каждому испытуемому 
предлагалась парная ролевая игра с помощни-
ком экспериментатора, в которой был ущемлен 
интерес испытуемого. Ему предлагалось «уре-
гулировать конфликт любым способом, каким 
он обычно это делает». Моделировалась одна и 
та же ситуация, в которой помощник экспери-
ментатора вел себя в процессе взаимодействия, 
используя одну из четырех форм коммуникации: 
агрессивную, манипулятивную, пассивную или 
конструктивную. Далее осуществлялся анализ 
видеозаписей, где группа экспертов (7 психоло-
гов) оценивала ответные формы коммуникации 
по тем же 4 категориям.

Под агрессивной формой коммуникации по-
нимались высказывания, направленные на отказ 
выполнить какие-либо просьбы испытуемого в 
резкой форме, давалась прямая негативная оцен-
ка личности, оказывалось давление, испытуемо-
го перебивали и т. п. Под манипулятивной фор-
мой поведения понимались высказывания, не 

связанные с решением проблемы, делались на-
меки, что в сложившейся ситуации испытуемый 
сам виноват, оказывалось давление путем мо-
рализирования, указание на некомпетентность 
и т. д. В отличие от агрессивных высказываний, 
при манипуляции это делалось спокойно, иногда 
с ироничной улыбкой. Под пассивной формой 
коммуникации понимались высказывания, на-
правленные на уход от обсуждения: указание на 
то, что сейчас не время для решения проблемы, 
молчание в ответ на высказывания и действия 
испытуемого. Под конструктивной формой 
коммуникации понимались высказывания, на-
правленные на поиск решения проблемы: готов-
ность выслушать, высказывания типа: «что еще 
возможно сделать в сложившейся ситуации?» 
и т. п. Использовались также конструктивные 
техники вербализации.

Кроме того, на всех участников экспери-
мента были получены тестовые данные об их 
стиле поведения (методика Томаса-Килманна), 
агрессивности (Hand-Тест), уровне тревожно-
сти (шкала Тейлор), ценностных ориентациях 
(методика Рокича). После эксперимента также 
осуществлялось интервьюирование об эмоцио-
нальном состоянии участника.

Подсчитывалось общее количество выска-
зываний, относящихся к каждой из 4 форм ком-
муникации, и оценивался конечный результат по 
разрешению конфликта. Экспертами также оцени-
валась эмоциональная составляющая высказыва-
ний и анализировалось невербальное поведение: 
агрессивная или нейтральная поза, поза сотрудни-
чества, наличие или отсутствие напряжения.

Результаты показали, что при агрессивных 
и манипулятивных формах коммуникации 
конфликт не разрешается. При пассивной фор-
ме коммуникации снижается эмоциональное 
напряжение, но конфликт не разрешается. И 
только при конструктивной коммуникации все 
10 конфликтов были успешно урегулированы.

В таблице приведена частота появления 
коммуникативных ответов респондентов в за-
висимости от формы высказывания помощника 
экспериментатора.

Результаты эксперимента показывают, что 
конструктивное высказывание можно получить 

Ответы испытуемых

Высказывания 
помощника

Агрессивные ответы Манипулятивные 
ответы

Пассивные, 
нейтральные

ответы

Конструктивные 
ответы

Агрессивные 39% 42% 9% 10%
Манипулятивные 30% 43% 11% 22%
Пассивные 22% 40% 22% 16%
Конструктивные 17% 14% 10% 59%

Таблица 1. Частота реакций респондентов.
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в ответ на конструктивное высказывание бо-
лее, чем в три раза чаще, чем в других случаях 
(р<0,001). Как агрессия, так и манипуляция не 
способствуют возникновению конструктивного 
поведения. На агрессивное и манипулятивное по-
ведение обнаруживается более высокий процент 
ответных агрессивных и манипулятивных реак-
ций (p<0,01). Наиболее частыми были реакции 
манипулятивного типа. Возможно, это связано с 
тем, что эксперимент проводился со студентами 
и аспирантами, и подтверждает когнитивную 
установку участников, что манипуляция – наи-
более эффективная форма удовлетворения своих 
интересов за счет противоположенной стороны с 

минимальными затратами для себя. Пассивные 
(нейтральные) высказывания, поскольку они не 
изменяли ситуацию взаимодействия, также вос-
принимались как манипулятивные.

Показательно, что все индивидуально-пси-
хологические характеристики, измеренные по 
указанным тестам, не дали связей ни с одним из 
типов коммуникации в моделируемом конфлик-
те. Таким образом, результат общения людей 
зависит преимущественно от формы комму-
никации между ними, а не от индивидуально-
психологических особенностей личности или 
специфики конфликтной ситуации.

МАКРОСТРУКТУРА АВТОБИОГРАФИЧЕСКОЙ ПАМЯТИ: 
ОДНОРОДНОЕ, ТИПИЧНОЕ, СЦЕНАРНОЕ – НАБЛЮДАЕТСЯ 
ЛИ ПРЕИМУЩЕСТВО ПРИ ВОСПРОИЗВЕДЕНИИ?

А. Р. Алюшева
annaalyusheva@gmail.com
МГУ им. М.В. Ломоносова (Москва)

Ещё в начале ХХ века представителями шко-
лы гештальтпсихологии было показано влияние 
общей структуры воспринимаемого материала 
на эффективность запоминания его элементов. 
Например, эффект фон Ресторф заключается 
в том, что независимо от характера материала, 
если в ряду разнородные элементы перемежа-
ются с большим количеством однородных, то 
эти разнородные элементы обладают преиму-
ществом при воспроизведении. Отметим, что 
фон Ресторф понимала параметр разнородности 
ситуативно. В дальнейшем была продемонстри-
рована высокая устойчивость данного эффекта, 
а понятие разнородности, дистинктивности 
(distinctiveness) расширено за счет включения 
фактора частотности семантической категории, 
а также предложено несколько моделей для его 
объяснения (обзор: Schmidt, 1991). 

Однако в последнее время был получен ряд 
данных, ставящих под сомнение универсаль-
ность эффекта дистинктивности. В частности, 
эмпирические результаты исследований воспо-
минаний о личностно значимых событиях сви-
детельствуют о том, что содержание автобиогра-
фических историй весьма однородно (Bertsen, 
Rubin, 2004). По нашему мнению, подобные 
результаты связаны с тем, что в автобиографи-
ческой памяти существенный вклад в феноме-
нологию воспроизведения делают как минимум 
три фактора: 1) однородность воспоминания в 
цепи индивидуальных жизненных событий, 2) 

типичность события для данной социальной 
общности, 3) сценарность, т.е. соответствие 
разделяемым большинством членов общества 
представлениям о типичном содержании и рас-
писании событий, а также приписываемой им 
значимости и валентности. Показано, что авто-
биографическая информация, соответствующая 
содержанию культурного жизненного сценария 
(и в этом смысле ординарная, стандартная), при 
фиксации и извлечении обладает преимуще-
ством по сравнению с несценарной информаци-
ей (Алюшева, 2011). 

Чтобы исследовать, какой эпизод прошлого 
является типичным или нетипичным, было про-
анализировано 386 протоколов – результатов ме-
тодики «Линия жизни» (автор – В.В. Нуркова), 
направленной на выявление структурно-содер-
жательных характеристик автобиографической 
памяти. Выявлен рейтинг частотности жиз-
ненных событий, включаемых в воспоминания 
респондентов. Далее проведено сопоставление 
наиболее частотных, типичных событий (начало 
и окончание учёбы в школе, поступление в вуз, 
брак, рождение детей и т.д.) с представлениями 
о культурном жизненном сценарии в данном 
социуме (методика Д. Бертсен, Д. Рубина). 
Выявлен значимый уровень конгруэнтности в 
воспроизведении двух типов данных. 

Мы предполагаем, что сценарий является 
средством оформления индивидуальной ма-
кроструктуры автобиографической памяти. 
Представления о том, когда и какие события 
произойдут, совпадают с реальными воспоми-
наниями о своей жизни. Можно предположить, 
что субъект заранее ожидает наступление того 
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или иного события, что повышает вероятность 
фиксации, сохранения и воспроизведения 
данного автобиографического материала. 
Соответственно, посредством усвоения культур-
ного жизненного сценария происходит развитие 
автобиографической памяти, выражающееся в 
социальной схематизации личностно значимых 
воспоминаний. Однако далее в становлении 
данной мнемической подсистемы происходит 
индивидуализация социальной траектории 
развития. 

На следующем этапе исследования мы поста-
вили вопрос о том, как усвоение семейного сце-
нария связано с характеристиками автобиогра-
фической памяти респондентов. Проводилось 
сопоставление методик «Линия жизни», запол-
ненных респондентами вместо своих родителей 
и заполненных самими родителями, анализи-
ровались совпадения и расхождения в воспо-
минаниях, что рассматривалось как критерий 
представленности прошлого родителя в памяти 
респондента, т.е. степень усвоения семейного 
жизненного сценария. Эмпирически показано, 
что чем больше событий жизни родителей вспо-
минает респондент, тем более содержательно 
наполнена его собственная автобиографическая 
память – воспоминания относятся к различным 
жизненным темам (r=0,623, p<0,05), отмечается 
больше оригинальных, несценарных воспоми-
наний (r=0,636, p<0,05). Количество совпадений 
отмеченных событий на «Линии жизни» самими 
родителями и на «Линии жизни» родителей в 
представлении респондентов значимо поло-
жительно коррелирует с полифункционально-
стью их автобиографической памяти (r=0,614, 
p<0,05). Соответственно, чем лучше респондент 
представляет себе прошлое родителя, тем более 
гибкий и вариативный его собственный репер-
туар функций памяти о себе. 

Усвоение типичной схемы организации 
жизненных событий (методика Д. Бертсен, Д. 
Рубина) связано с уровнем развития автобио-
графической памяти, который характеризуется 
доступностью прошлого опыта (количество 
воспоминаний, отмеченных на «Линии жизни», 
r=0,613, p<0,01), тематическим разнообразием 
воспоминаний (r=0,568, p<0,05), наличием не-
обычных, несценарных воспоминаний (r=0,659, 
p<0,01). Последняя взаимосвязь является, по 
нашему мнению, наиболее интересной для 
дальнейшего исследования, т.к. типичный 
сценарий – это представления о том, как обыч-
но складывается жизнь в данной общности. 
Получается, чем лучше субъект представляет 
себе типичную жизнь, тем больше воспроизво-
дит уникальных воспоминаний о своей жизни. 

Таким образом, эмпирически выявлена зна-
чимая положительная связь между степенью 
овладения внешним культурным и семейным 
жизненным сценарием и уровнем развития ав-
тобиографической памяти. Респонденты чаще 
воспроизводят сценарные события, вспомина-
ния о личностно значимых эпизодах прошлого. 
Согласно полученным данным, сценарность как 
фактор развития автобиографической памяти 
нарушает универсальность эффекта дистин-
ктивности: респонденты вспоминают больше 
сценарных и типичных событий (например, 
свадьба), меньшей частотностью обладают не-
сценарные, но типичные события (например, 
развод), и наиболее редко воспроизводятся 
несценарные, нетипичные события (например, 
полёт на дельтаплане). 

Важно отметить, что развитая автобиогра-
фическая память включает в себя сбалансиро-
ванные представления о сценарных, типичных 
и уникальных событиях жизни, сценарность и 
несценарность автобиографического материа-
ла – не оппозиция. 

В культуре существуют образцы приемле-
мых, поощряемых построений воспоминаний 
о личном прошлом. Однако субъект не просто 
присваивает готовые «форматы» воспоминаний, 
но дополняет, личностно прорабатывает их. 
В итоге, по нашему мнению, макроструктура 
развитой автобиографической памяти пред-
ставляет собой конфигурацию воспоминаний 
разной степени однородности. Вспоминая 
личное прошлое, респонденты с оптимальной 
макроструктурой автобиографической памяти 
обращаются преимущественно к сценарным 
воспоминаниям, но также включают в воспро-
изведение и нетипичные, уникальные эпизоды. 
В свою очередь, преобладание только одного из 
типов воспоминаний, по нашему мнению, явля-
ется признаком неразвитой формы организации 
автобиографической памяти.
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В психологии зрительного восприятия 
эффект другой расы имеет четко выраженный 
социальный аспект, а практическая значимость 
этой проблемы определяется многонациональ-
ностью большинства современных локусов 
совместного проживания людей. Как показано 
в работах отечественных и зарубежных психо-
логов, чрезвычайно важным в восприятии, уз-
навании и оценке человека является его расовая 
принадлежность. 

В кросс-культурном исследовании из-
учалось проявление эффекта категориальности 
при восприятии лиц европейцев и азиатов 
испытуемыми-тувинцами 

Испытуемые: В исследовании приняли 
участие 64 студента Тувинского государствен-
ного университета в возрасте от 18 до 25 лет. Из 
них около 40% мужчин и 60% женщин. Каждый 
испытуемый принимал участие в решении 
дискриминационной АВХ-задачи. 34 человека 
приняли участие в серии, где в качестве стиму-
лов использовались изображения мужских лиц, 
30 человек - в серии с предъявлением женских 
лиц. 

Процедура исследования: испытуемым 
демонстрировали цветные фотоизображения 
реальных лиц, а также построенные с помощью 
техники морфинга переходные ряды между ли-
цами двух расовых групп (среднеевропеоидной 
и центральноазиатской). Каждый ряд включал 
два опорных фотоизображения (реальные лица), 
относящихся к разным расам, и четыре про-
межуточных (морфированные лица). Пример 

стимульного материала представлен на рисунке 
1.

Каждое исследование включало две трени-
ровочные серии (время предъявления фотоизо-
бражений – 1.5 с., 1 с., шумовой маски – 1.125 с., 
0.75 с. соответственно) и шести основных (вну-
трикатегориальные пары и межкатегориальные 
пары). Время предъявления фотоизображений 
в основных сериях составляло 1 с., шумовой 
маски – 0.75 с. Объем тренировочных серий 
включал 20 экспозиций (5 пар в 4-х вариантах 
каждая), основных серий – 40 экспозиций (5 пар 
в 4-х вариантах каждая, двукратный повтор). 
Угловые размеры изображений при расстоянии 
до экрана 50 см составляли 7º×9º.

После каждой экспозиции испытуемый 
должен был, используя правую цифровую кла-
виатуру, указать, какому из двух дистракторов 
соответствовало целевое изображение: левому 
(1) или правому (2). Ввод ответов подтверж-
дался нажатием клавиши «0», очередная проба 
запускалась клавишей «пробел».

По результатам эксперимента для каждого 
испытуемого рассчитывалась точность решения 
дискриминационной задачи в зависимости от 
серии (2 тренировочных, 6 основных), номера 
пары переходного ряда (от 1 до 5).

Для выборки в целом проводилась про-
верка наличия зависимости точности решения 
дискриминационной задачи от номера пары в 
переходном ряду. Анализ выполнялся по от-
дельности для каждой из основных серий (лица 
мужчин и лица женщин). При проверке гипоте-
зы о наличии зависимости точности решения от 
номера пары использовался критерий χ2.

Результаты основных серий. Наличие эф-
фекта категориальности было зафиксировано 
для внутрикатегориальных рядов лиц тувин-
цев-мужчин (Pearson Chi-square = 31.499, p < 
0.001) и тувинцев-женщин (Pearson Chi-square 
= 15.734, p = 0.003), а также всех межкатегори-
альных рядов лиц мужчин (Pearson Chi-square 

Рис. 1. Пример стимульного материала (серия «Лица женщин», межкатегориальный ряд 
изображений). 
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Рис. 2: Изображения лиц, на которых был получен эффект категориальности подтвердившийся 
формулой Либермана-Кальдера. 

= 68.376, p < 0.001; Pearson Chi-square = 60.721, 
p < 0.001; Pearson Chi-square = 95.876, p < 
0.001; Pearson Chi-square = 45.295, p < 0.001) 
и трех межкатегориальных рядов лиц женщин 
(Pearson Chi-square = 28.668, p < 0.001; Pearson 
Chi-square = 50.086, p < 0.001; Pearson Chi-
square = 34.920, p < 0.001). 

Чтобы убедиться, что при распознавании 
лиц испытуемые ориентируются именно на 
расовый тип лица, а не на какие-либо другие 
особенности, например, на естественность/
искусственность изображения, была про-
ведена дополнительная серия эксперимен-
тов. Некоторым испытуемым (в случайном 
порядке было отобрано 30 испытуемых) 
предлагалось ознакомиться с 36 фотоизобра-
жениями, использованными в дискриминаци-
онной АВХ-задаче, и выполнить задачу иден-
тификации. Требовалось расклассифицировать 
тест-объекты на две группы: представителей 
«русского» и «тувинского» расовых типов. 
Определялась частота попадания каждого 
фотоизображения в одну из групп.

В вычислениях использовалась формула 
Либермана-Кальдера (Calder, 1996):

Pc = ((Pl+Pr) / 2) + 0.25x(Pa-Pb), где
Pc – доля правильных идентификаций;
Pl – эффективность решения задачи для пер-

вой пары ряда;
Pr – эффективность решения задачи для по-

следней пары ряда;
Pa – идентификация изображения как А;
Pb – идентификация изображения как В.
Расчет по формуле проводился для каждой 

пары переходного ряда (отдельно по каждой 
серии), что позволило сформировать теорети-
ческое распределение точности выполнения 
АВХ-задачи. Сопоставление теоретического 
распределения и эмпирических данных осу-
ществлялось с помощью коэффициента кор-
реляции Спирмена. Подтверждение эффекта 
категориальности восприятия для межкатего-
риальных рядов лиц было получено в одном 
случае для мужских и женских лиц (см. рис.2). 
Работа выполнена при финансовой поддержке 
Российского гуманитарного научного фонда, проект 
№ 11-16-17003а/Т.

ЧЕЛОВЕК – ДВИЖУЩАЯСЯ СИСТЕМА ОТСЧЕТА? 

И. Г. Андреева, Е. С. Малинина
ig-andreeva@mail.ru
Институт эволюционной физиологии 
и биохимии им. И. М. Сеченова РАН 
(Санкт-Петербург)

В активном состоянии человек преимуще-
ственно находится в движении, и поэтому ори-
ентация в окружающей среде часто происходит 

в движении. Возникает вопрос о том, как в слу-
чае собственного движения происходит оценка 
человеком движущихся объектов среды. Для 
сенсорных систем, выполняющих задачу ори-
ентации в пространстве, характерно явление по-
следействия движения стимула. Последействие 
можно рассматривать как временные адаптив-
ные изменения функции сенсорной системы, 
способствующие правильной оценке движения 
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стимулов с учетом собственного движения че-
ловека. Последействие движения проявляется в 
том, что после продолжительного воздействия 
адаптирующими стимулами, движущимися в 
одном направлении, неподвижный тестовый 
сигнал воспринимается испытуемыми как 
движущийся в направлении, противоположном 
направлению движения адаптирующих сти-
мулов. Медленно движущийся в направлении 
адаптирующих стимулов тестовый сигнал 
оценивается испытуемыми как неподвижный. 
Последействие движения давно известно и под-
робно исследовано для зрительной системы. 
Показано последействие для слуховой системы 
(Grantham, Wightman, 1979) и для тактильной 
чувствительности (Hollins, Favorov, 1994). В 
последние годы обнаружено межсенсорное 
взаимодействие последействия движения: при 
адаптации к движению стимула одной модаль-
ности возникает изменение восприятия про-
странственного положения и движения стимула 
другой модальности (Deas et al., 2008; Konkle et 
al., 2009). Анализ литературных данных о после-
действии движения позволяет выделить два от-
носительно самостоятельных уровня адаптации 
к движению при ориентации в пространстве. 
Первый уровень – сенсорный. Последействие, 
которое формируется на сенсорном уровне, 
характеризуется тем, что возникает при кратко-
временной адаптации, продолжается в течение 
нескольких секунд и быстро угасает. Второй 
уровень – интегративный, он включает про-
цессы, происходящие за пределами конкретной 
сенсорной системы. Это последействие, которое 
возникает после нескольких минут адаптации, 
длится в течение сопоставимого с продолжи-
тельностью адаптации времени и медленно 
угасает. Упомянутое выше межсенсорное взаи-
модействие наблюдалось при продолжительной 
стимуляции и, по-видимому, имеет отношение 
ко второму уровню. Перечисленные факты, свя-
занные с последействием движения, позволяют 
предположить, что существует общая система 
сенсорной адаптации к движению. Ее проявле-
ния можно рассмотреть на примере слуховой 
адаптации, исследуемой нами. 

Особенности проявления слухового после-
действия зависят от ряда условий адаптации к 
движению, прежде всего от ее длительности. 
При кратковременном воздействии к движе-
нию наблюдали выраженное последействие 
движения, отличающееся по ряду параметров 
от последействия при длительной адаптации 
(Dong et al., 2000; Neelon, Jenison, 2004; Deas 
et al., 2008; Андреева, Малинина, 2010; 2011). 
Вместе с тем при обоих видах адаптации 

выявлена пространственная настройка эффекта 
последействия. Величина последействия дви-
жения источника звука оказалась больше, когда 
тестируемая область пространства совпадает с 
траекторией адаптирующего стимула и значи-
тельно уменьшается в условиях, когда тестовый 
стимул движется вне области адаптирующего 
стимула (Dong et al., 2000; Neelon, Jenison, 
2004; Малинина, Андреева, 2011). Частотная 
избирательность слухового последействия 
также наблюдалась при разной длительности 
адаптации (Grantham, 1979, 1989; наши данные). 
Наблюдали значительные различия величины 
эффекта от частоты звука и от совпадения или 
отличия спектрального состава адаптирующего 
и тестового стимула. При не совпадающем спек-
тральном составе адаптирующего и тестового 
стимула слуховое последействие значительно 
уменьшалось по величине по сравнению со слу-
чаем совпадающих по спектру стимулов. При 
совпадении спектрального состава адаптирую-
щего и тестового стимулов минимальное после-
действие получили в спектральной области 2-4 
кГц (Dong et al., 2000; наши данные), в которой 
бинауральные механизмы локализации по ази-
муту на основе межушных различий по времени 
и интенсивности работают недостаточно эффек-
тивно. Низкочастотные тональные (Grantham, 
1989) и полосовые шумовые (Dong et al., 2000) 
стимулы вызывали большее последействие дви-
жения, чем высокочастотные. Рассмотренные 
особенности слухового последействия движе-
ния указывают на то, что коррекция оценки дви-
жения объекта с учетом собственного движения 
имеет в своей основе изменение функциональ-
ного состояния нервных структур, участвующих 
в анализе движения, и происходит, по-видимому, 
неосознанно.
Работа выполнена при поддержке Российского 
фонда фундаментальных исследований (гранты 
№ 09-04-00016-а, 12-04-00214а).
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Параметры движений глаз (длительности фик-
саций, амплитуды саккад, количество регрессив-
ных саккад) используют для оценки когнитивных 
процессов во время чтения (Rayner, 1998). Мы 
разработали новый подход для анализа разреше-
ния синтаксической неоднозначности при чтении 
предложений, содержащих неоднозначность 
вида «неопределённость придаточного предло-
жения женского рода» (например, «Преступник 
застрелил служанку актрисы, которая стояла 
на балконе» vs. «Преступник застрелил слугу 
актрисы, которая стояла на балконе»).

В экспериментах испытуемые (18 студентов) 
читали 40 предложений с неоднозначностью 
(тестовые, ТП) и 40 контрольных предложений 
(КП), не содержащих смысловых противоречий. 
ТП и КП предъявляли в случайной последова-
тельности. После прочтения предложения (см. 
пример с неоднозначностью) испытуемым на 
экране предъявляли контрольный вопрос (на-
пример, «Кто стоял на балконе?»). Варианты 
ответов к предложениям (два дополнения, на-
пример, «служанка» и «актриса») располагали 
на экране монитора случайно справа и слева. Для 
верификации результата разрешения неодно-
значности (при ответе на контрольный вопрос) 

испытуемых инструктировали зафиксировать 
взор на выбранном слове. Предложения предъ-
являли на экране монитора, располагаемом в 
45 см от глаз испытуемых. Вторая строка с неод-
нозначностью (в ТП, рис. 1) и без оной (в КП) 
состояла из 25–27 символов. Длина всех трех 
строк ТП и КП составляла 38 см. Координаты 
взора регистрировали с использованием ориги-
нального видеоокулографа с частотой 250 Гц. 
Испытуемые участвовали в эксперименте толь-
ко один раз.

Рис. 1. Пример предложения с синтаксической 
неоднозначностью. Кружками отмечены 
фиксации. Их длительности пропорциональны 
диаметру кружков.

Анализировали различия ряда параметров 
движений глаз при чтении второй строки ТП и 
КП: (1) время чтения, (2) число фиксаций, (3) 
число возвратных саккад и (4) продолжитель-
ность фиксаций. Эти параметры представляют 
собой объективные маркеры, отражающие ког-
нитивные процессы при разрешении синтакси-
ческой неоднозначности при чтении. Получены 
достоверные отличия между всеми параметрами 
(табл. 1).

Параметр ТП КП Уровень 
значимости, р

Время чтения (мс) 1533 1304 <0,00001

Число фиксаций 5,8 5,1 <0,01

Частота регрессивных саккад (на строку) 0,75 0,36 <0,01

Длительность фиксаций (мс) 211 203 <0,03

Таблица 1. Параметры движений глаз при чтении 2-й строки в ТП и КП. Данные усреднены 
по всем предъявлениям и по всем испытуемым. Влияние фактора «неоднозначность» на все 
параметры (с соответствующим уровнем значимости p) оценивали методом дисперсионного 
факторного анализа.
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Время чтения 2-й строки ТП было на 18% 
больше, чем аналогичное время при чтении 
КП. Этот параметр является интегральным и 
включает в себя число фиксаций и их длитель-
ность. Выполнение регрессивных саккад при 
повторном чтении приводит к увеличению чис-
ла фиксаций. По результатам аналогичных ис-
следований в различных языках (Rayner, 1998), 
регрессивные саккады возникают в момент 
оценки рассогласования смысла в предложе-
нии. Это положение подтверждается высокой 
частотой регрессивных саккад при чтении ТП в 
наших экспериментах.

Длительность фиксаций увеличивается при 
чтении ТП, свидетельствуя о замедлении вос-
приятия и анализа текстовых фрагментов, содер-
жащих синтаксическую сложность. Увеличение 
всех исследованных параметров при чтении 2-й 
строки ТП свидетельствует о затруднениях при 
интерпретации смысла предложений, т. е. пара-
метры движений глаз являются своеобразными 
маркерами процесса разрешения синтаксиче-
ской неоднозначности.

Сложность при разрешении синтаксической 
неоднозначности проявлялась также и при вы-
боре ответа после прочтения ТП. Так, время 
выбора ответа после прочтения ТП достоверно 
превышало аналогичное время после прочтения 
КП (4,4 vs. 3,4 с, p<0,01).

Известно много работ, в которых исследованы 
параметры движений глаз при разрешении син-
таксической неоднозначности в разных языках 
(Rayner, 1998). В настоящей работе мы впервые 
использовали методику регистрации движений 
глаз для исследования разрешения синтаксиче-
ской неоднозначности в русском языке.

Вопросы изучения языка сложны, прежде 
всего, с точки зрения поиска адекватных экспе-
риментальных моделей для исследования язы-
ковых процессов. Наши результаты открывают 
перспективу использования психофизиологи-
ческих показателей для объективной оценки 
языковой деятельности (в частности, синтакси-
ческого анализа).

Rayner K. 1998. Eye movements in reading and information 
processing: 20 years of research. Psychological Bulletin, 124 (3), 
372–422.
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3D-ВОСПРИЯТИЯ ПЛОСКИХ ИЗОБРАЖЕНИЙ
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Известно, что естественно-природное зри-
тельное восприятие основано на механизме 
стереоскопии и бинокулярной диспарант-
ности. Две проекции на сетчаточных струк-
турах глаз образуют несколько смещенные 
2D-изображения объектов среды обитания, ко-
торое расшифровывается мозгом как объемные 
предметы с пространственной перспективой 
по глубине поля зрения. При рассматривании 
любых плоских картин на сетчаточных изо-
бражениях образуются идентичные проекции. 
Следовательно, по физиологически-физиче-
ским принципам они не должны создавать 
эффектов глубины, пространственной перспек-
тивы, соизмеримых с эффектами от бинокуляр-
ной диспарантности.

В Казанском (Приволжском) федеральном 
университете выявлена и исследуется способ-
ность восприятия образов плоских изобра-
жений с уровнем глубины, пространственной 
перспективы (далее когнитивная глубина), со-
измеримой с эффектами объемного восприятия 
при наблюдении стереоскопических проекций, 
т. е. с условиями бинокулярной диспарантности. 
На способность когнитивного 3D-восприятия 
плоских изображений, методику обучения, 
ее техническое обеспечение получено восемь 
патентов России на изобретения. В текстах 
первичных материалов к патентам с первым 
приоритетом от 03.02.2003 г. (Антипов 2005) 
утверждается, что любые плоские изображения 
можно воспринимать как трехмерные объекты. 
В том числе и произведения живописи (Антипов 
2008). Предполагается, что происходит процесс 
развития стереоскопического зрения (Антипов 
2010 и др.).

Возможной причиной развития восприятия 
глубины и объема плоских изображений может 
быть тренинг наблюдения стереоскопической 
глубины на стереоскопических проекциях в ус-
ловиях наложения (или фузии). Приобретенный 
таким образом опыт переносится в дальнейшем 
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на любые плоские изображения. С другой 
стороны начальные элементы возникновения 
когнитивной глубины выявлены почти у 90% 
молодых людей возраста 14–22 года (выборка 
~1000 человек).

Ниже представлены результаты эксперимен-
тальных исследований по измерению уровня 
когнитивной глубины, полученные при реги-
страции моторики движения глаз на бинокуляр-
ном и монокулярном айтрекерах, выполненные 
в Центре экспериментальной психологии 
Московского городского психолого-педагогиче-
ского университета и Институте физиологии им. 
И. П. Павлова РАН. Испытуемым был первый 
автор доклада.

Бинокулярный айтрекер SMI High Speed. 
При восприятии плоского изображения заре-
гистрировано два крайних варианта значений 
Х-координат направления зрачка правого и 
левого глаза. В первые моменты наблюдается 
совпадение Х-координат (рис. 1-а). В последу-
ющем, когда, по утверждению испытуемого, 
возникают эффекты когнитивной глубины, по-
является разность показаний ΔХког (рис. 1-b). 
При наблюдении стереоскопической глубины 
на стереоскопических проекциях разность по-
казаний Х-координат (рис. 1-с) правого и левого 
глаза (ΔХстерео) соизмерима с ΔХког.

На рис. 2 показаны контуры гистограмм 
разности текущих значений Х-координат при 
восприятии когнитивной (рис. 2-а) и стереоско-
пической глубины (рис. 2-b). Мы полагаем, что 
в первую очередь именно полуширина контура 
гистограммы разности свидетельствует о на-
блюдаемых эффектах глубины, а затем и смеще-
ние центра контура гистограмм.

Третьей особенностью являются спек-
трограммы динамических рядов изменений 
Х-координат. При регистрации когнитивной 
(рис. 3-а) и стереоскопической (рис. 3-b) глуби-
ны зафиксированы частоты колебания зрачков 

Рис. 4. Текущие значения обобщенной 
Х-координаты

Рис. 1. Показания значений Х-координат 
направления зрачков глаз

Рис. 2. Гистограммы разности показаний 
Х-координат глаз
Рис. 3. Спектрограммы рядов

Рис. 5. Спектрограмма рядов
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глаз диапазона до 50 Гц, локальные интервалы с 
гармониками всего диапазона частот.

На монокулярном айтрекере (Jozz-Novo, 
Oberconsulting, Poland) регистрировались обоб-
щенные Х-координаты направления положения 
зрачков глаз. Эксперименты показали, что при 
изменении условий наблюдения когнитивной 
(рис. 4-а) и стереоскопической (рис. 4-b) глуби-
ны смещаются уровни значений Х-координат.

При наблюдении когнитивной (рис. 5-а) и 
стереоскопической (рис. 5-b) глубины выявлены 
частоты колебаний в области до 25–50 Гц (тем-
ный фон) и периодические гармоники во всем 
диапазоне частот (светлые линии).

Представленные результаты показывают, что 
моторика движения глаз, ее регистрация на ай-
трекере позволяет выявить эффекты восприятия 

глубины и объемности образов плоских изобра-
жений. Получено, что восприятие когнитивной 
глубины соизмеримо с глубиной, возникающей 
за счет бинокулярной диспарантности стерео-
проекций в условиях фузии. На монокулярном 
айтрекере эффекты когнитивной глубины выяв-
ляются при масштабировании рассматриваемых 
изображений.

Антипов 2005 – Антипов В. Н. Способ формирова-
ния трехмерных изображений (варианты)//Патент России 
№ 2264299. 2005. Бюл.№ 32.

Антипов 2008 – Антипов В. Н. Способ развития зри-
тельной системы человека//Патент России № 2318477. 2008. 
Бюл.№ 7.

Антипов 2010 – Антипов В. Н., Антипов А. В. Спо-
соб развития стереоскопического зрения//Патент России 
№ 2391948. 2010. Бюл.№ 17.

ПРОСОДИЯ: ПРЕДЪЯВЛЕНИЕ КОЛЛЕКЦИИ 
ИЛИ ИСПОЛНЕНИЕ ПРОГРАММЫ?

В. А. Антонец
ava@nant.ru
Институт прикладной физики РАН 
(Н. Новгород)

В статье Ламба, 2008, посвященной изуче-
нию лингвистической системы отдельного ин-
дивидуума, приведено следующее соображение: 
«Человек… производит сборку слова «здесь и 
сейчас», из чего следует, что внутренними (т.е. 
хранящимися в мозге, примечание автора) явля-
ются не слова, морфемы или что-то им подоб-
ное, но средства продуцирования таких форм». 
Человек обладает двумя инструментами предъ-
явления этих средств – письмом и акустической 
речью. Представляется естественным, что оба 
эти инструмента наследуют свойство лингвисти-
ческой системы быть не хранилищем коллекции 
каллиграфических символов и просодических 
единиц, а инструментом их продуцирования. В 
докладе описывается и непосредственно «в жи-
вом виде» демонстрируется простой в наблюде-
нии экспериментальный факт, подтверждающий 
представление о просодии как об инструменте 
продуцирования, имеющем форму исполняемой 
программы генерации звуков членораздельной 
речи.

При проведении исследований колебаний 
поверхностных мягких тканей тела человека, 
возбуждаемых акустическим полем в воздухе, 
автор обратил внимание, что при достаточно вы-
сокой, но не оглушающей громкости тонального 
звука с частотой в окрестности 3 кГц персонал 

лаборатории начинал шепелявить. Для проверки 
явления в специальной заглушенной акустиче-
ской камере было исследовано около 20 человек. 
Проведенная независимая экспертиза подтвер-
дила факт возникновения шепелявости. Среди 
всех испытуемых лишь один оказался неуязвим 
к воздействию. Полученный результат не был 
опубликован, т.к. выдался на трудное для науч-
ных занятий в России начало 90-х годов, но и 
не забылся. Интерес к нему вернула упомянутая 
статья Ламба, 2008. 

Будем считать, что акустическая речь пред-
ставляет собой цепь просодических актов. С фи-
зиологической точки зрения эти акты являются 
одновременно и мышечными моторными актами. 
В этом смысле просодия тождественна локомо-
ции. Однако о локомоциях, включая удержание 
позы, начиная с известных работ Гурфинкеля с 
соавторами, 1966, достоверно известно, что они 
являются исполняемой программой не только 
в случае произвольных (осмысленных), но и 
непроизвольных (автоматических) движений. 
Эта программа использует хранящуюся в цен-
тральной нервной системе внутреннюю модель 
тела и интерпретатор афферентных (центро-
стремительных) потоков данных, поступающих 
от систем экстра- и интерорецепторов, сигна-
лизирующих о текущем физическом состоянии 
внешней и внутренней среды, соответственно. 
Сопоставление исполняемой программой теку-
щего положения тела с желаемым приводит к ге-
нерации эфферентных потоков и последующим 
мышечным моторным актам.



220

Если модель тела не соответствует реаль-
ности или если потоки эфферентных данных 
интерпретируются неадекватно, то и двигатель-
ный акт становится неадекватным. Например, 
известно, что при поражении органа слуха и 
вестибулярного аппарата после скарлатины 
движения руки, похожие на замах при мета-
нии камня, могут приводить к падению. Также 
известно, что при компенсациях проявлений 
остеохондроза, человек воспринимает как эк-
витонометрическое искривленное положение 
своего тела. Известны и другие двигательные 
иллюзии, в частности, связанные с действием 
невесомости.

Представляется естественным полагать, 
что при просодии происходит примерно то же 
самое, что и при локомоции, а главный аффе-
рентный поток данных поступает от слухового 
анализатора. Если при этом к звукам слышимой 
собственной речи человека подмешивается 
внешний звук, интерпретируемый как собствен-
ный, то генерируемые управляющие эфферент-
ные потоки неизбежно окажутся искаженными, 
что, соответственно, приведет и к искажению 
речи. 

В наблюдавшемся случае индуцирован-
ной шепелявости, по-видимому, происходит 

следующее. Сам оратор воспринимает внешний 
свистящий звук как результат собственной про-
содии и, соответственно, «недорабатывает» в 
воспроизведении свистящих. Слушатель же, 
отчетливо различает внешний свист и шепеля-
вую речь оратора. Иное объяснение эффекта 
индуцированной шепелявости представляется 
затруднительным.

По-видимому, аналогичные эффекты могут 
происходить и при реализации иных просодиче-
ских единиц в том случае, если подмешиваемая 
помеха интерферирует с акустическим сигна-
лом собственной речи оратора. Это открывает 
некоторые перспективы целенаправленного 
экспериментального исследования механизмов 
просодии и прагматических исследований в 
области логопедии и формировании речи без 
акцента.

Лэмб С. М. С какими данными работает нейрокогнитив-
ная лингвистика. Компьютеры, мозг, познание. Москва, На-
ука, 2008, С. 180 – 201.
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СОЦИАЛЬНОСТЬ НАУЧНОГО ПОЗНАНИЯ 
(НА ПРИМЕРЕ РАЗВИТИЯ ОТЕЧЕСТВЕННОЙ 
ПСИХОЛОГИИ ПЕРВОЙ ПОЛОВИНЫ ХХ СТОЛЕТИЯ) 

О.А. Артемьева
oaartemeva@yandex.ru
Иркутский государственный университет 
(Иркутск)

Традиционно социальность научного позна-
ния понимается как социальная детерминиро-
ванность развития науки. Однако современные 
постнеклассические тенденции в осмыслении 
научного познания предполагают преодоление 
детерминистского подхода и раскрытия законо-
мерностей самоорганизации субъекта научного 
познания. Вместе с тем большая наука как дитя 
ХХ века обуславливает необходимость обраще-
ния не только к индивидуальному, но и к кол-
лективному уровню субъекта познания. Таким 
образом, социальность научного познания – это 
обусловленность развития науки деятельностью 
коллективного субъекта.

Среди форм коллективного субъекта на-
учного познания выделяются не только разные 
виды малой группы, научная организация, но 

также научное сообщество и общество в целом 
(Ярошевский 1979; Юревич 2001 и др.). В про-
веденном исследовании прошла апробацию мо-
дель социально-психологической детерминации 
развития психологической науки (Артемьева 
2011). Учитывались уровни общества, научного 
сообщества, научного микросоциума ученого 
(подуровни научно-социального круга, научной 
организации и первичного исследовательского 
коллектива). В качестве механизмов социальной 
детерминации развития психологии рассматри-
вались социализация, социализация в науке, 
дискуссии, руководство и ученичество. Данная 
модель позволила изучить зависимость развития 
психологического познания от особенностей его 
коллективного субъекта.

Результаты составления и анализа соци-
альных биографий основных теоретических и 
научно-практических течений в России первой 
половины ХХ столетия позволили определить 
наиболее значимые события социальной исто-
рии отечественной психологии этого периода: 
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революция 1905 г., революция 1917 г., год «ве-
ликого перелома» и начала первой «пятилетки» 
(1929 г.), годы «большого террора» и «ежовщи-
ны» (1936–1938 гг.), Великая Отечественная 
война (1941–1945 гг.) – на уровне общества; 
постановление ЦК ВКП (б) «О педологических 
извращениях в системе наркомпросов» 1936 г. – 
на уровне научного сообщества. Полученная в 
результате периодизация позволила структури-
ровать дальнейшее исследование.

Основным материалом анализа стали на-
учные работы ведущих российских психо-
логов, опубликованные на русском языке в 
1901–1950 гг. Выборка психологов составлена 
на основе показателей индекса научного цити-
рования и экспертной оценки. В итоге в анализе 
участвовали 2339 работ 41 психолога. Заголовки 
публикаций были подвергнуты сленговому 
анализу. Применялась методика анализа взаи-
мосвязи проблематики работ ученых, предло-
женная в работах С. Д. Хайтуна 1974. На основе 
рубрикатора психологических направлений 
и проблем, представленного в монографии 
В. А. Кольцовой 2009, подсчитывалась частота 
обращения к каждой из 47 областей-проблем 
психологического исследования, в частности, 
к общей, педагогической, возрастной, сравни-
тельной психологии и т. д. Степень взаимосвязи 
научной проблематики определялась с помощью 
коэффициента ранговой корреляции Спирмена. 
Подсчитывались показатели взаимосвязи между 
проблематикой одного ученого в разные пери-
оды, между проблематикой ученого и его учи-
теля, руководителя, между разными учеными 
в один и в разные периоды истории развития 
отечественной психологии. Это позволило опре-
делить зависимость динамики научного позна-
ния от социального влияния на разных уровнях 
коллективного субъекта.

В результате анализа обозначилось не только 
влияние ученичества, руководства, оппонентного 
круга и социализации на направление научного 
исследования, но и иерархический характер 
данного влияния. Обнаружены более высокие 
показатели взаимосвязи проблематики работ 
отдельных авторов с проблематикой работ дру-
гих ученых в определенный период (в периоды 
1918–1928, 1929–1936 и 1946–1950 гг.), нежели 
с проблематикой собственных работ в разные 
периоды. Очевидно, что данные показатели сви-
детельствуют не только о закономерной смене 
научной проблематики в течение жизни каждого 
ученого, но и о единстве социальных факторов, 
определяющих направление этих изменений. 
Так, например, проблематика работ А. Р. Лурия 
обнаружила взаимосвязь с проблематикой работ 

руководителя организации (Института экспе-
риментальной психологии) К. Н. Корнилова 
(в период 1918–1928 гг. r=0,37, значим при 
p≤0,02). Уровень корреляции даже выше, чем 
уровень взаимосвязи с проблематикой работ 
его коллеги-учителя – Л. С. Выготского (в пе-
риод 1929–1936 r=0,29, значим при p≤0,05). 
Вместе с тем в этот период обнаружен тот же 
уровень взаимосвязи (значимый при p≤0,05) 
с проблематикой работ членов оппонентного 
круга А. Р. Лурия – не только сотрудника того 
же первичного исследовательского коллектива 
А. Н. Леонтьева (0,30), но и других лидеров со-
ветской психологии – Б. Г. Ананьева (0,28) и 
П. П. Блонского (0,30). Эти значения выше, чем 
показатели корреляции проблематики иссле-
дований самого А. Р. Лурия в разные периоды 
социальной истории развития отечественной 
психологии (максимальный уровень корреляции 
0,27 обнаружен между проблематикой его работ 
в периоды 1918–1928 и 1929–1936 гг., а также 
1942–1945 и 1946–1950 гг.). Данные показатели 
свидетельствуют в пользу гипотезы об иерархи-
ческом характере организации субъекта научного 
познания. Существенное, часто решающее, 
значение в социальном влиянии на направление 
развития науки имеет общество: в частности, 
значительный рост взаимосвязи проблематики 
научных работ обнаружен в период после рево-
люции 1917 г. Не менее значима ситуация в науч-
ном сообществе, особенности научной политики: 
так, постановление 1936 г. на долгие 10 лет при-
остановило формирование методологического 
единства, коллективного субъекта советской 
психологии. Определенное влияние оказывают 
руководство, ученичество, научные дискуссии, 
отвечающие за организацию научного познания 
на уровне научного микросоциума: выявлен рост 
взаимосвязи проблематики научных работ уче-
ных и работ их учителей, руководителей научных 
организаций, а также коллег по первичному ис-
следовательскому коллективу.

Таким образом, в ходе проведенного иссле-
дования реализовано представление о социаль-
ности научного познания как коллективном 
характере ее субъекта. Получены результаты, 
свидетельствующие о взаимосвязи социальной 
ситуации в обществе и научном сообществе, 
о приоритете социального влияния научного 
сообщества над влиянием первичного исследо-
вательского коллектива. При организации иссле-
дования не подвергалось сомнению решающее 
значение индивидуального уровня научного по-
знания. Однако основные результаты подтверж-
дают необходимость учета социальности на-
уки как ее самоорганизации и на коллективном 
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уровне познания, при оценке (экспертизе) и 
планировании научно-исследовательских работ.
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РАЗЛИЧИТЕЛЬНЫЕ ОСОБЕННОСТИ ОБЪЕКТИВНОЙ 
И  СУБЪЕКТИВНОЙ КАРТИН ОБРАЗОВ ПСИХИЧЕСКИХ СОСТОЯНИЙ 
ВО ВРЕМЕННОМ КОНТИНУУМЕ «ПРОШЛОЕ-НАСТОЯЩЕЕ-БУДУЩЕЕ»

Л. В. Артищева
lira-love@yandex.ru
Казанский (Приволжский) федеральный 
университет (Казань)

Образ психического состояния является 
обобщенным представлением о состоянии. 
Формирование образа обеспечивается внутрен-
ними процессами переживания и когнитивными 
процессами познания своих переживаний. Через 
отражение внутренних ощущений в сознании и 
сличении с имеющимся опытом переживания 
состояний образуется образ состояний. Мы 
рассматриваем модель образа, содержащую 
объективные оценивания и субъективные опи-
сания психических состояний. Исследование, 
проведенное нами, было направлено на опреде-
ление различительной специфики образов пси-
хических состояний во временном континууме 
«прошлое-настоящее-будущее». В нем приняли 
участие 93 человека (студенты 1,2,3 курсов фа-
культета психологии КФУ: 11 юношей, 82 де-
вушки). В их задачу входило объективное 
оценивание психических состояний с помощью 
методики «Рельеф психического состояния» и 
субъективное описание состояний с помощью 
самоотчетов в произвольной форме в диапа-
зоне от года назад (прошлое) до года вперед 
(будущее) через актуальное время (настоящее). 
Отметим, что прошлое представлено времен-
ными срезами неделя назад, месяц назад, год 
назад, будущее – неделя вперед, месяц вперед, 
год вперед, настоящее – актуальное время (здесь 
и сейчас). Сорок объективных параметров 
методики относятся к четырем подструктурам 
(психические процессы, физиологические реак-
ции, переживания, поведение), а субъективные 
описания экспертной комиссией распределены 
на 18 различных факторов. Описываемые и 
оцениваемые психические состояния были 
отнесены с учетом модальности и уровня пси-
хической активности к следующим группам: 
положительные и отрицательные состояния 

высокого уровня психической активности, поло-
жительные и отрицательные состояния среднего 
уровня психической активности, отрицательные 
состояния низкого уровня психической актив-
ности (всего пять групп). Данные статистически 
обработаны.

Общая картина объективных характе-
ристик образа такова. Наибольшую интенсив-
ность, которая снижается в срезе год назад, 
и определенную стабильность значений де-
монстрирует образ положительных состояний 
высокого энергетического уровня. В диапазоне 
актуальное время – год назад схожесть дина-
мики характерна показателям образа отрица-
тельных состояний высокого и среднего уровня 
активности, образа положительных состояний 
среднего уровня активности. Структура образа 
отрицательных состояний низкого энергетиче-
ского потенциала в данном диапазоне достаточ-
но стабильна в значениях своих показателей. 
В диапазоне актуальное время – год вперед 
схожесть динамик демонстрируют следующие 
структуры: образа отрицательных состояний 
высокого и низкого уровня активности, образа 
состояний среднего энергетического потенциа-
ла положительные и отрицательные.

Рассмотрим целостные образы каждой 
группы психических состояний во временном 
континууме «прошлое-настоящее-будущее» по 
субъективным характеристикам. Образ состо-
яний всех уровней (высокий, средний, низкий) и 
модальностей (положительная, отрицательная) 
в актуальное время содержит наибольшее число 
описываемых характеристик. Образ в срезе год 
назад представлен в сознании более полно, чем 
образ в срезе год вперед. В актуальное время 
образ отрицательных состояний высокого и 
среднего уровня активности в своей структуре 
содержит наибольшее количество оперантов, 
чем образ других состояний. В срезах про-
шлого (неделя назад, месяц назад) и будущего 
(неделя вперед, месяц вперед) в целом наблю-
дается снижение значений, которое в будущем 
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продолжается до года, а в прошлом, наоборот, в 
срезе год вперед значения увеличиваются.

Условные обозначения: В+ – положительные 
состояния высокого уровня психической актив-
ности; В- – отрицательные состояния высокого 
психической уровня активности; С+ – положи-
тельные состояния среднего уровня психиче-
ской активности; С- – отрицательные состояния 
среднего уровня психической активности; 
Н- – отрицательные состояния низкого уровня 
психической активности.

Сравнивая объективные и субъективные 
характеристики образа психических состояний, 
становится очевидным следующее. В целом 
объективные характеристики относительно ста-
бильны в значениях во временном континууме, 
т. е. диапазон значений варьирует в небольших 
пределах (рис. 1, б). Тогда как субъективные 
данные демонстрируют выраженные изменения 
(рис. 1, а). Образ состояний, переживаемых 
в прошлом, в субъективной картине пред-
ставлен большим количеством описываемых 
характеристик, чем образ будущих состояний. 
Объективная же картина такова, что образ 
прошлого имеет меньшую интенсивность, чем 
образ будущего. А актуальный образ по своим 
значениям находится между ними. При этом 
образ состояний, переживаемых здесь и сейчас 
(актуальный образ) в субъективных описаниях 

представлен наибольшим количеством операн-
тов. В отличие от объективного оценивания, где 
параметры были изначально заданы, в субъек-
тивной картине образа состояний обнаружены 
«нулевые» компоненты, т. е. факторы, которые 
не были отмечены в описаниях состояний во 
многих срезах (сознание, память, воображе-
ние, волевые процессы, восприятие, внимание). 
Стоит отметить, что эти факторы отражают про-
текание психических процессов в описываемых 
состояниях, но при этом в объективной картине 
образов психические процессы демонстрируют 
высокую интенсивность.

Было обнаружено, что содержательность 
(субъективная картина) и интенсивность (объ-
ективная картина) характеристик не находятся в 
прямой зависимости друг от друга. Образ «про-
шлого» демонстрирует низкую интенсивность, 
но содержательно насыщен, а образ «будуще-
го» – наоборот, его интенсивность повышается, 
но в субъективных описаниях представлен сла-
бо. Актуальный образ содержит соответствую-
щую переживаемому здесь и сейчас состоянию 
объективную оценку и субъективное описание. 
При этом отличается богатством характеристик, 
содержательной яркостью и насыщенностью.
Работа выполнена при финансовой поддержке 
РГНФ, проект № 10-06-00074а
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МОЗГОВЫЕ МЕХАНИЗМЫ АКТУАЛИЗАЦИИ ИМЕН 
СУЩЕСТВИТЕЛЬНЫХ И ГЛАГОЛОВ ПО ДАННЫМ 
АФАЗИОЛОГИИ И НЕЙРОВИЗУАЛИЗАЦИИ

Т. В. Ахутина, Е. В. Печенкова, Р. М. Власова, 
В. Е. Синицын
akhutina@mail.ru
МГУ, МГППУ, «ИППиП», ФГБУ «ЛРЦ» 
Минздравсоцразвития России (Москва)

В многочисленных исследованиях афазии 
(нарушений речи вследствие поражений голов-
ного мозга) неоднократно было показано, что 
употребление глаголов и существительных мо-
жет нарушаться диссоциированно (Goodglass, et 
al., 1966; Rapp & Caramazza, 1997), что позволи-
ло предположить, что за употреблением данных 
двух грамматических категорий лежат различ-
ные мозговые механизмы. В соответствии с од-
ной точкой зрения эти факты свидетельствуют 
в пользу раздельной репрезентации глаголов и 
существительных в мозговом субстрате: «гла-
гольная слабость» вызывается поражением 
левой лобной доли, а называние существитель-
ных - поражением левой височной доли (Rapp & 
Caramazza, 1997). 

Иная трактовка диссоциации представлена в 
нейропсихологической школе А.Р.Лурия. Здесь 
вслед за Р.Якобсоном и А.Р. Лурия различаются 
два пути извлечения слова: парадигматический 
(выбор слова из слов, связанных отношением 
сходства, т.е. из одного семантического поля) и 
синтагматический (выбор слова из слов, связан-
ных отношением смежности, т.е. на основе его 
устойчивых контекстных связей). По данным 
А.Р. Лурия (1975), выбор слов из парадигм 
первично страдает при поражениях задних от-
делов мозга, а выбор с учетом синтагматических 
связей - при поражениях передних отделов 
мозга. Сравнительный анализ использования 
больными с афазией существительных и гла-
голов, проведенный Н.Н.Полонской, показал, 
что их актуализация страдает и при передних и 
при задних формах афазии. При этом больные 
с передними формами афазий отстают от боль-
ных с височными формами афазий в заданиях 
на ассоциативные ряды, вставку глаголов во 
фразу, построение предложения по картинке, 
но опережают в пробе на называние действий. 
Полученные результаты были проинтерпрети-
рованы в пользу концепции о двух путях извле-
чения слова: у «височных» больных нарушается 
выбор слова из соответствующей парадигмы, 
что отчетливо видно в пробе на называние и 
предметов и действий, требующей максимально 

точного выбора слова; у моторных больных 
первично страдают синтагматические связи, а 
вторично – парадигматические связи, поэтому 
нарушаются обе основные функции глагола: 
номинативная (называние действия) и грамма-
тическая (организация словосочетания и пред-
ложения), но больше страдает грамматическая 
функция (Полонская, 1977, 1978).

Спор афазиологов во многом повторяется 
сейчас среди специалистов, интерпретиру-
ющих данные нейровизуализации, которые 
показывают различия в паттернах активации 
при употреблении глаголов и существитель-
ных. Среди факторов, определяющих эти 
различия, называют меньшую перцептивную 
представленность глаголов, большую длину и 
частотность глаголов в сравнении с существи-
тельными, различия в их грамматической роли 
в предложении, различия в разнообразии флек-
тивных форм у существительного и глагола 
(Tyler et al. 2004, Siri et al. 2008). В связи с этим 
представляется целесообразным сопоставить 
данные афазиологии и нейровизуализации и 
сделать это на материале русского языка, где и 
существительные и глаголы обладают богатой 
системой флексий.

Для проверки гипотезы о том, что мозговая 
организация употребления слов зависит не от 
части речи (глагол или существительное), а от 
способа актуализации слова (по синтагматиче-
ским или по парадигматическим связям) и мо-
жет быть различной для одних и тех же частей 
речи при различных способах их актуализации, 
на данный момент нами проводится иссле-
дование с использованием функциональной 
магнитно-резонансной томографии (фМРТ). 
Оно построено так, что одни и те же глаголы и 
существительные актуализируются с использо-
ванием то парадигматических связей (дополне-
ние ассоциативного ряда), то синтагматических 
(завершение предложения). 

В данной работе представлена попытка 
проследить различия в зонах активации, полу-
чаемых при актуализации глаголов и существи-
тельных по картинкам.

В исследовании приняли участие 8 здоровых 
праворуких добровольцев (возраст от 21 до 
38 лет, 4 женщины), каждый из которых вы-
полнял по два активирующих задания, каждое 
из них во время отдельной серии процедуры 
фМРТ. В обоих случаях в экспериментальном 
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условии испытуемым предъявлялись изо-
бражения предметов, относительно которых 
испытуемые выполняли речевую задачу, а в кон-
трольном – бессмысленные спиралеобразные 
изображения, появление которых не должно 
было сопровождаться речевой активностью. 
Экспериментальные и контрольные блоки чере-
довались и продолжались по 23 секунды. Задача 
на называние существительных заключалась в 
том, чтобы проговорить про себя название пред-
мета, а на называние глаголов – в том, чтобы 
проговорить про себя название типичного дей-
ствия, которое совершается с помощью этого 
предмета (глаголы подобраны на основе словаря 
Dragoy et.al., unpublished).

Функциональная МРТ проводилась на то-
мографе Siemens Magnetom Avanto 1.5Т с по-
мощью ЭП-последовательности с параметрами 
TR/TЕ/FA – 2520 мс/50мс/90۫, размеры воксела 
3,6×3,6×3,8 мм. Обработка результатов прово-
дилась с помощью пакета SPM8. Для групповых 
данных (модель случайных эффектов) приво-
димые результаты соответствуют уровню значи-
мости р=0,001 без поправки на множественные 
сравнения. Анализировались активированные 
кластеры размером не менее 5 вокселов.

При актуализации глаголов и существитель-
ных обнаружены сходные кластеры активации 
в нижней височно-затылочной области и пред-
центральной извилине билатерально, правой 
нижней лобной извилине. При назывании гла-
голов появляются дополнительные кластеры ак-
тивации в районе левого нижнего лба и инсулы, 
дополнительной моторной коры, верхней височ-
ной и надкраевой извилины, правом полушарии 
мозжечка. Полученные результаты соответству-
ют данным литературы, согласно которым при 

назывании глаголов наблюдается больший объ-
ем активации и появление дополнительной ак-
тивации в нижней лобной извилине (Perani et.al., 
1999; Tyler et al. 2004; Siri et al. 2008). Объединяя 
данные этих авторов и наши, можно сделать 
вывод, что актуализация названий предметов и 
действий предполагает активацию одних и тех 
же лобно-височных отделов, но вовлечение син-
таксических процессов (актуализация синтаг-
матических связей) вызывает дополнительную 
активацию левой нижней лобной извилины (см. 
Siri et al. 2008). Эта интерпретация находится в 
русле Лурьевской афазиологии и нейролингви-
стики, однако требуются дополнительные ис-
следования для ее всестороннего обоснования.
Исследование поддержано грантом РФФИ № 10-07-
00670-а
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Исследования, связанные с объективной 
регистрацией мыслительных процессов, име-
ют длительную историю (Д. Н. Завалишина, 
В. П. Зинченко, В. Н. Пушкин, Э. Д. Телегина, 
О. К. Тихомиров, D. Kahneman). Разработка 
новых технологий в этой области, позволяю-
щих проводить микроанализ мышления,– одно 
из перспективных направлений современной 

когнитивной науки (P. Carpenter, I. Schwank, 
F. Vigneau).

Цель исследования: выявить особенности 
процесса решения мыслительных задач и дина-
мику умственных усилий в условиях ограниче-
ния времени.

Согласно полученным ранее данным, при 
введении инструкции на ограничение време-
ни испытуемые начинают выполнять задания 
существенно быстрее, что свидетельствует 
о спешке, т. е. следовании требованию ин-
струкции. При этом у большинства испыту-
емых (66%) эффективность мыслительной 
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деятельности снижается, у некоторой части – со-
храняется (9,2%) или даже повышается (24,8%). 
Качественный анализ глазодвигательной актив-
ности позволил выявить отдельные процес-
суальные изменения решения задач в режиме 
ограниченного времени, связанные с транс-
формацией таких компонентов решения, как вы-
движение гипотез, их вербализации, контроль 
правильности решения, количество изучаемых 
элементов условий задачи, время поиска зако-
номерностей (Бабаева, Ротова, 2010, 2011). На 
основе этих результатов для дальнейшего коли-
чественного анализа полученных данных были 
сформулированы следующие предположения.

Гипотезы. Фактор ограничения времени 
влияет на эффективность процесса решения за-
дач, его временные и энергетические характери-
стики. Это влияние опосредовано сложностью 
решаемых задач, интеллектуальным ресурсом 
субъекта и субъективным принятием задачи 
(вовлечённостью).

Методика. Задания теста «Классические 
Стандартные Прогрессивные Матрицы» (Равен 
и др. 2002) были разделены на 2 части: сначала 
предъявлялись нечётные задания в свободном 
временном режиме, затем – чётные в режиме 
ограниченного времени. В обоих режимах 
производилась регистрация движений глаз с 
помощью установки iViewX v.1.03.03 и записы-
валась вербальная активность. Для обработки 
данных применялся дисперсионный анализ. 
Испытуемые: студенты московских вузов 
18–26 лет, 16 девушек, 15 юношей.

Результаты и их обсуждение. Существенной 
характеристикой мышления является его эффек-
тивность, отражающая как интеллектуальные 
возможности (ресурс) субъекта, так и его вовле-
чённость в задачу. Эффективность определялась 
по количеству правильно решённых заданий. По 
величине этого показателя в свободном времен-
ном режиме испытуемые были разделены на три 
группы: «успешные», «средние» и «наименее 
успешные». Согласно принципу прогрессивно-
сти, все задания теста были разделены на про-
стые, средней сложности и сложные. В режиме 
ограничения времени на фоне общего снижения 
количества правильных решений различия 
между группами усилились (F=5,89; p<0,008). 
Разным оказалось и влияние сложности заданий 
на эту динамику. «Наименее успешные» в обоих 
режимах снижали показатель эффективности по 
мере усложнения заданий. В свободном режиме 
«успешные» эффективно решали задачи вне за-
висимости от сложности, при этом «средние» 
проигрывали им на заданиях средней слож-
ности. В режиме ограничения времени и те, и 

другие значительно снижали эффективность в 
основном на сложных заданиях, где эффектив-
ность «средних» приближалась по уровню к 
«наименее успешным» (F=3,37; p<0,05). Таким 
образом, влияние сложности задачи на эффек-
тивность мышления, вероятно, опосредуется 
динамикой вовлечённости. Выраженная моби-
лизация отмечалась у испытуемых со средним 
интеллектуальным ресурсом при решении слож-
ных задач без спешки, у «успешных» и «сред-
них» – задач средней сложности при спешке.

Для анализа прилагаемых умственных уси-
лий как энергетической характеристики процес-
са решения использовался показатель диаметра 
зрачка. Увеличение прилагаемого усилия само 
по себе не обеспечивает правильности решения, 
а, скорее, отражает вовлеченность в задачу (по 
Д. Канеману). По тестовым заданиям в целом 
различий в диаметре зрачка между группами 
«успешных» и «наименее успешных» не об-
наружено, а у «средних» он оказался значимо 
меньше (F=4,70; p<0,001). При работе в режиме 
ограничения времени у «наименее успешных», 
в отличие от остальных групп, средний диаметр 
зрачка уменьшался (F=4,88; p<0,008). Таким 
образом, решая задачи в свободном режиме, 
наименее успешные испытуемые в среднем при-
кладывали не меньше усилий, чем остальные, 
что позволяет сделать вывод о том, что их отста-
вание в успешности обусловлено скорее не сла-
бой вовлечённостью в задачу, а низким уровнем 
интеллектуальных возможностей. Вместе с тем, 
разница в успешности «средних» и «успешных» 
может объясняться как меньшими интеллекту-
альными возможностями «средних», так и их 
слабой вовлечённостью. Согласно полученным 
результатам, если интеллектуального ресурса 
оказывается относительно мало, то при спешке 
человек снижает усилия, прикладываемые к 
задаче.

Важнейшей характеристикой процесса 
решения является его продолжительность. Её 
учет осуществлялся с помощью регистрации 
времени, затрачиваемого испытуемым на вы-
полнение каждого отдельного задания. В обоих 
режимах время решения росло в зависимости от 
сложности задачи, наиболее заметно – у группы 
«успешных» (F=7,33; p<0,001). В режиме огра-
ничения времени степень сокращения времени 
решения относительно свободного режима ока-
залась выше для более сложных задач (F=17,0; 
p<0,001). Таким образом, влияние спешки на 
длительность решения усиливается в сложных 
заданиях. Кроме этого, процесс решения длит-
ся в целом дольше у испытуемых с большими 
интеллектуальными возможностями, и ярче эта 
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зависимость проявляется при выполнении более 
сложных заданий.

Один из основных компонентов процесса ре-
шения задачи – анализ ее условий. В нашем ис-
следовании за показатель развернутости такого 
анализа принималось время фиксаций взгляда 
на матрице. В обоих режимах доля таких фик-
саций в общем времени решения увеличивалась 
в зависимости от сложности задачи (F=3,53; 
p<0,05). Также доля фиксаций на матрице раз-
личалась по группам: у «успешных» она оказа-
лась наибольшей (F=78,44; p<0,001). В режиме 
ограничения времени этот показатель снижался, 
сильнее всего – у группы «успешных» (F=4,57; 
p<0,05). Таким образом, при спешке анализ ус-
ловий сильнее всего сокращается у испытуемых 
с большими интеллектуальными возможностя-
ми. Эти испытуемые в целом склонны отводить 
анализу условий задачи большую роль, нежели 
остальные. Роль анализа условий в общем 

времени решения также увеличивается с повы-
шением сложности заданий.

Выводы. Фактор ограничения времени 
влияет на основные характеристики процесса 
решения мыслительных задач: его эффектив-
ность, длительность, анализ условий задачи, 
прикладываемые умственные усилия. При 
спешке динамика вовлечённости в процесс 
решения зависит от его интеллектуальных воз-
можностей субъекта. Люди с относительно 
низким интеллектуальным ресурсом склонны 
уменьшать свои умственные усилия. Сложность 
тестовых заданий оказывает влияние на динами-
ку эффективности решения, его общей длитель-
ности и места в ней анализа условий задачи. 
Интеллектуальные возможности субъекта также 
обуславливают эти характеристики процесса 
решения и при спешке опосредуют влияние 
сложности задания на динамику его анализа и 
эффективность решения.

КОРПУСА И БАЗЫ ДАННЫХ КОНЦЕПТУАЛЬНОЙ 
МЕТАФОРЫ: ЗАРУБЕЖНЫЙ ОПЫТ СОЗДАНИЯ

Ю. Г. Бадрызлова
yuliya.badryzlova@gmail.com
Уральский государственный педагогический 
университет (Екатеринбург)

Естественный язык крайне метафоричен по 
своей природе – частотность метафоры в среднем 
составляет около 5 употреблений на 100 слов 
текста или 0,32 употребления на 1 предложение 
(Polio et al. 1990, Martin 1994, Shutova, Teufel 
2010). Следовательно, полноценная автоматизи-
рованная обработка текстов на естественных язы-
ках (natural language processing, NLP) невозможна 
без автоматизированной обработки метафоры. В 
свою очередь, наличие корпусов и баз данных 
является важнейшим условием для создания и 
развития систем обработки метафоры.

Попытки создания корпусов и баз данных 
концептуальных метафор для западноевропей-
ских языков начали предприниматься с начала 
1990-х гг., и количество таких проектов посто-
янно увеличивается, охватывая все новые языки. 
Наиболее полными ресурсами подобного рода 
на сегодняшний день являются Амстердамский 
метафорический корпус английского языка – VU 
Amsterdam Metaphor Corpus (Pragglejaz Group 
2007, Steen et al. 2010) и база данных систе-
мы ATT-Meta (также для английского языка), 
созданная при Бирмингемском университете 
(Wallington et al. 2003, http://www.cs.bham.ac.uk/

research/projects/attmeta/DatabankDCA/tree/index.
html). Помимо этого, в 2002–2008 гг. в универ-
ситетах Гамбурга и Перуджи велась работа над 
Гамбургской и Итальянской метафорическими 
базами данных для немецкого/французского и 
итальянского языков соответственно (Alonge 
2006, Loenneker-Rodman 2008).

Большой интерес представляет Программа 
по исследованию концептуальной метафоры – 
Metaphor Program, – запущенная в ноябре 2011 г. 
Агентством передовых методов исследования в 
сфере разведки (Intelligence Advanced Research 
Project, IARPA) при Управлении директора на-
циональной разведки США. Предполагается, что 
результатом проекта должна стать база данных и 
система автоматической обработки концептуаль-
ных метафор в четырех языках – английском, ис-
панском, русском и фарси (http://www.iarpa.gov/
solicitations_metaphor.html).

Остановимся более подробно на описании 
Амстердамского метафорического корпуса и 
лежащих в его основе инновационных техник 
метафорической идентификации и разметки.

Амстердамский метафорический корпус, 
созданный при Амстердамском Свободном 
Университете, представляет собой выборку из 
Британского национального корпуса объемом 
около 200 тыс. слов, размеченную с примене-
нием процедуры идентификации метафоры 
MIPVU. Процедура основана на дифференциации 
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в конкретном контексте основного и вторич-
ных значений каждой лексической единицы. 
Основное значение лексической единицы опре-
деляется следующим образом: 1) Значение об-
ладает наибольшей из всех имеющихся значений 
для данной лексической единицы предметной 
соотнесенностью; 2) Значение обладает наи-
большей телесно-сенсорной соотнесенностью; 
3) Является наиболее четким и конкретным; 4) 
Исторически предшествует другим значениям. 
Значения, не удовлетворяющие этим критериям, 
считаются вторичными и, следовательно, мета-
форичными. Для разметки используется набор 
тэгов, созданных для процедуры MIPVU.

Далее разработчики предлагают альтерна-
тивную процедуру разметки концептуальных 
метафор по сфере-источнику и сфере-цели. 
Традиционно выявление концептуальных ме-
тафор в текстах производится дедуктивным 
методом, от предварительно сформулированного 
набора концептуальных метафор к метафориче-
ским употреблениям в тексте, т. е. в направлении 
сверху вниз (top-down); при этом за основу берет-
ся набор метафор, сформулированный в работах 
Дж. Лакоффа и его последователей, чаще всего 
Master Metaphor List (Lakoff et al. 1991). Данные 
источники многократно подвергались критике за 
отсутствие достаточных эмпирических основа-
ний для формулирования категорий, а также за 
нелогичность иерархических отношений между 
категориями. Критика указывает на достаточно 
высокую субъективность данного метода вслед-
ствие того, что исследователь руководствуется 
категориями, заданными a priori, что может 
привести к неверной интерпретации или игно-
рированию анализируемых метафорических 
употреблений.

Создатели Амстердамского метафорического 
корпуса предлагают использовать индуктивный 
подход, направленный от конкретного метафори-
ческого употребления в тексте к концептуальной 
метафоре, т. е. в направлении снизу вверх (bottom-
up). Последовательность действий при данном 
виде анализа такова: 1) Для каждой метафориче-
ски употребленной лексической единицы с помо-
щью словарных дефиниций восстанавливается 

соответствующий ей концепт на более высоком 
уровне абстракции. 2) Полученные концепты 
объединяются во фреймы. 3) Каждое объедине-
ние фреймов соответствует той или иной кон-
цептосфере. 4) Для каждой концептосферы уста-
навливается название. Названия концептосфер 
определяются при помощи WordNet как гиперо-
ним к составляющим ее фреймам.

Такой подход, по утверждению авторов, по-
зволяет значительно снизить субъективность 
процедуры разметки, поскольку он опирается 
на объективные данные текста и словарей. 
Некоторая степень субъективности сохраняется 
лишь на этапе выбора имен для фреймов и кон-
цептосфер, но эта субъективность существенно 
ограничена. Полученные в результате такого 
анализа концептуальные метафоры зачастую 
отличаются от традиционно сформулированных 
метафор большей степенью абстракции входя-
щих в них концептов.
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ВЛИЯНИЕ КОНФИГУРАТИВНЫХ ХАРАКТЕРИСТИК 
ЛИЦА НА ВОСПРИЯТИЕ ЭКСПРЕССИЙ

В. А. Барабанщиков, Е. Г. Хозе
Институт психологии РАН, МГППУ (Москва)

Общепринятый подход к исследованию 
восприятия эмоций предполагает, что функ-
циональное состояние человека воплощается 
в тонусе отдельных групп мышц, вследствие 
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чего лицо приобретает соответствующее вы-
ражение. В работах П. Экмана и Дж. Фризена 
выделяются шесть базисных эмоций (радость, 
удивление, страх, гнев, горе, отвращение), 
каждая из которых сопровождается описанием 
ряда мимических признаков (Ekman, Frizen, 
1975). К. Изард включает в этот список интерес, 
стыд и презрение (Изард, 2002). Предложенные 
фотоэталоны базисных экспрессий эффективно 
идентифицируются испытуемыми независимо от 
расовой принадлежности, гендерных и интеллек-
туальных различий (Ekman, 1973; Ekman, Frizen, 
1975; Ekman, Frizen, 1978).

Вместе с тем существуют люди, чьи лица, 
даже лишенные прямых признаков экспрессий, 
как бы излучают печаль, радость или удивление. 
Это указывает на то, что в создании экспрессив-
ных впечатлений участвуют не только мышцы 
лица, но и его конфигурация – соотношение ос-
новных элементов.

Проблема порождения впечатлений об экс-
прессиях лица, обусловленных его собственной 
конфигурацией, была поставлена и эксперимен-
тально исследована на материале восприятия 
схематических лиц, составленных из двух черто-
чек и трех эллипсов Э. Брунсвиком (Brunsvwik, 
1956;. Brunsvwik, 1937). Он показал, что, меняя 
относительное расположение глаз, расположение 
и длину носа и рта (черточек), можно сконстру-
ировать впечатления различных эмоциональных 
состояний и свойств личности. Наиболее ради-
кальные впечатления возникают при изменении 
положения линии рта и, следовательно, величины 
подбородка: чем выше расположен рот, тем ра-
достнее и моложе выглядит лицо, но ниже кажу-
щийся интеллект. Сходный эффект дают широко 
расставленные глаза и короткий нос. Очень длин-
ный нос во всех случаях вызывает отрицательное 
отношение к лицу, а высокий лоб – положитель-
ное. Это означает, что конфигуративные связи 
схематического лица непосредственно включены 
в порождение впечатлений и об экспрессиях, и об 
индивидуально-психологических особенностях 
их носителя. Данный результат подтверждается 
более поздними исследованиями, в которых в 
качестве испытуемых привлекались предста-
вители европейской, африканской и китайской 
культур (Gordon, Zukas, 1982). Косвенное под-
тверждение наличия тенденций, полученных 
Брунсвиком, получено в исследованиях Д. Нета 
и А. Мартинеца на стимульном материале, по-
строенном с использованием фотоизображений 
из коллекции П. Экмана (Ekman, Friesen, 1976). 
Демонстрируя испытуемым четыре варианта 
искусственно трансформированного фотоизо-
бражения нейтрального лица одного и того же 

человека с разными вертикальными позициями 
(конфигуративными признаками) носа, рта, глаз 
и бровей, исследователи нашли, что их варьи-
рование действительно порождает впечатление 
эмоций, различных по модальности. При ко-
ротких расстояниях между глазами и ртом лицо 
натурщика воспринималось как сердитое, при 
длинных – как печальное (Neth, Martinez, 2009). 
Вместе с тем, до сих пор возможность проявле-
ния обнаруженных тенденций при восприятии 
изображения реального лица до конца остается 
неопределенной.

Пытаясь конкретизировать влияние конфи-
гуративных признаков на восприятие эмоцио-
нальных состояний человека, мы разработали 
методику, построенную на основе системати-
ческой трансформации внутренней структуры 
лица по экспериментальной схеме Э. Брунсвика. 
Обнаруженные им конфигуративные признаки: 
(1) высота лба, (2) высота рта и, соответственно, 
величина подбородка, (3) расположение глаз вы-
ступили в нашей методике в качестве независи-
мых переменных.

Экспериментально установлено (Барабан щи-
ков, Хозе, 2009), что впечатления радости и гру-
сти при экспозиции естественных изображений 
лица значимо связаны с шириной глаз и высотой 
рта натурщика. Чем выше посажен рот и больше 
расстояние между глазами, тем выше вероят-
ность восприятия радостного выражения. Обе 
тенденции соответствуют данным, полученным 
Брунсвиком при демонстрации наблюдателям 
схематических лиц.

Дополнительным условием восприятия стра-
ха на нейтральном изображении лица служит 
низкое расположение рта. Наконец, увеличение 
длины носа и снижение линии рта оказывается 
предпосылкой впечатления вины, а короткий 
нос – впечатления презрения.

Полученный экспериментальный материал 
доказывает, что индуцированные экспрессии 
реального лица действительно обусловливают 
выражения ряда базисных экспрессий. Ширина 
глаз, длина носа, высота рта и глаз играют 
роль конфигуративных признаков, совокупное 
влияние которых носит нелинейный характер. 
Чаще всего впечатление экспрессии возникает 
в результате сочетания нескольких признаков. 
Такие базисные экспрессии, как гнев, отвраще-
ние и стыд, индифферентны к варьированию 
конфигуративных признаков и их сочетаний. 
Воспринимаемая экспрессия субъективно ней-
трального состояния лица является системным 
эффектом его конфигурации.
Исследование проводится при поддержке гранта 
Минобрнауки РФ № 16.740.11.0549.
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1. Значение с точки зрения атомистиче-
ского подхода

Идея атомистичности значения стала посту-
латом научного подхода к описанию семантики 
языка. В значении языковых форм усматривают-
ся не только неделимые минимальные смыслы, 
но и даже – по аналогии с ядерной физикой – 
семантические «кварки», меньшие, чем семан-
тические примитивы (ср. [Апресян 2004] или 
Е. В. Урысон [Урысон 2004]). Выделение оче-
редных «сверхбесплотных» и «сверхминималь-
ных» единиц семантического метаязыка только 
убеждает в окончательной победе атомистиче-
ского подхода к исследованию плана содержания 
языковых выражений. В то же время обращение 
к языковому факту – к материи языка – порожда-
ет многочисленные вопросы к атомистической 
идее описания плана содержания. Свидетельств 
недостаточности атомистического подхода на-
копилось довольно много. Рассмотрим лишь 
одну из черных дыр атомистического подхода к 
значению – семантику идиом1

2. Семантические «триггеры» узнавания 
образа

Значение идиом с живой внутренней формой 
мотивировано образом, лежащим в их основе. 
Например, идиомы прикинуться ветошью и 
прикинуться шлангом очень близки по зна-
чению, однако их образы все-таки несколько 
различаются, и это оказывается достаточным 
для дифференциации их актуальных значений: 
метафора ветоши высвечивает в семантике иди-
омы идею незначительности и незаметности, 
которая, в свою очередь, вызывает к жизни идею 
непричастности к чему-то происходящему. 
Метафора шланга профилирует представление 
о сущности, легко меняющей свое положение 
под действием внешних сил и неспособной к 
мышлению. Отсюда и актуальные значения этих 
выражений:

прикинуться ветошью = ‘пытаться своим по-
ведением создать у других участников ситуации 
представление о собственной незначительности 
и непричастности к происходящему, чтобы из-
бежать неприятных для себя последствий’;

1 О системно обусловленных проблемах 
атомистического подхода к значению см., в 
частности, [Баранов, Кобозева 1987], [Baranov 2007].

прикинуться шлангом = ‘пытаться своим по-
ведением создать у других участников ситуации 
представление о собственном непонимании 
чего-то очевидного и при этом нежелательного 
для субъекта’.

Типовая ситуация употребления идиомы 
прикинуться ветошью – это описание попыт-
ки уйти от опасности. Ср. На всякий случай 
охранник упал, отполз в кусты и прикинулся 
ветошью. В этом контексте идиома прикинуть-
ся шлангом явно неуместна: На всякий случай 
охранник упал, отполз в кусты и прикинулся 
шлангом.

Подобные примеры легко умножить2. 
Насколько аналитическая часть толкования 
эксплицирует вклад образной составляющей 
идиомы в ее семантику? Описание метафоры во 
внутренней форме едва ли можно свести к ана-
литическому описанию ее области источника и 
области цели. Метафора должна быть представ-
лена в модели значения как нечто единое – еди-
ный образ, целостный гештальт, неразложимый 
на отдельные составляющие. Для этого есте-
ственно обратиться к другой стратегии толкова-
ния, основанной не на разложении смысла, а на 
его узнавании как концепта, уже имеющегося в 
сознании носителя языка. Именно в этом случае 
появляется возможность апеллировать к мета-
форе, к образу, как к единому гештальту. Такая 
стратегия толкования должна основываться 
не на аналитическом описании метафоры, а на 
намеке, на «триггере», спускающем крючок ас-
социаций, приводящих к нужному образу. Здесь 
уместно предложить аналогию угадывания сло-
ва в кроссворде: именно так может быть устроен 
триггер-намек.

В самом простом случае семантический 
триггер образа может быть достаточно развер-
нутым толкованием слов, передающих образ во 
внутренней форме. Ср. модель значения идиомы 
обивать пороги: ‘много раз безуспешно прихо-
дить в какое-л. учреждение с просьбой о чем-л., 
что осмысляется как многократное вхождение 
в помещение, сопровождаемое задеванием за 
нижнюю часть дверной коробки’.

Семантический триггер, ведущий к рас-
познаванию образа, может быть и совер-
шенно иной природы. В тех случаях, когда 
образ в идиоме мотивирован прецедентным 
текстом или культурной реалией, триггер мо-
жет иметь форму отсылки к соответствующему 

2 Целый ряд примеров такого рода приводится в 
[Баранов, Добровольский 1998].
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культурному феномену, ср. модель значения 
идиомы бальзаковского возраста, в которой 
семантический триггер вводится оператором 
‘осмысляемый как’: ‘женщина среднего воз-
раста или несколько старше, сохранившая 
привлекательность, демонстрирующая интерес 
к мужчинам и пользующаяся у них успехом, 
осмысляемая как женский персонаж произве-
дений О. де Бальзака’.

Перечислить все типы семантических триг-
геров, создающих эффект узнавания образа, 
не представляется возможным просто потому, 
что описание фразеологии в этом направлении 
только началось. В определенной степени они 
связаны с типом оператора, вводящим семанти-
ческий триггер. Для правильного выбора семан-
тического триггера важным оказывается и сам 
образ – модель внутренней формы, чаще всего 
это – метафора, лежащая в основе актуального 
значения идиомы.

***
Узнавание смысла по «намеку» в модели зна-

чения как техника толкования непосредственно 
обращена к когнитивным категориям – знаниям 
модели мира человека. В этом отношении дан-
ный подход описания семантики языковых форм 
оказывается чисто когнитивным и способным, 
тем самым, отобразить в семантической экспли-
кации такие феномены когнитивной сферы, как 
метафора.
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В настоящее время системы нейрокомпью-
терных интерфейсов (НКИ), являются одной из 
наиболее бурно развивающихся областей ней-
рофизиологии. Они обеспечивают взаимодей-
ствие между мозгом и компьютером напрямую 
без использования органов управления техни-
ческих устройств. Неинвазивные НКИ генери-
руют команду периферическим устройствам на 
основании анализа пространственно-времен-
ных изменений биоэлектрических потенциалов 
мозга [Михайлова и др. 2008, Шишкин и др. 
2008, Bobrov et. al. 2011, Farwell and Donchin 
1988]. Одним из наиболее перспективных яв-
ляются неинвазивные НКИ, построенные на 
основе FD (Farwell-Donchin)-парадигмы. В ее 
основу положено свойство увеличения ампли-
туды волны Р300 зрительного вызванного по-
тенциала (ЗВП) в ответ на значимую (задуман-
ную испытуемым) букву [Farwell and Donchin 
1988]. До недавнего времени в качестве стиму-
лирующих устройств в таких НКИ применя-
лись матрицы, состоявшие исключительно из 
букв латинского и кириллического алфавитов 

[Михайлова и др. 2008, Шишкин и др. 2008]. В 
то же время символ (пиктограмма) является бо-
лее информативным, т. к. отражает понятие или 
определенное действие [Реформатский 1999]. 
Таким образом, использование символьной 
матрицы может значительно увеличить эффек-
тивность НКИ-систем в случае использования 
заранее определенного набора команд.

C целью исследования возможности при-
менения символьной матрицы как стимули-
рующего блока НКИ устройств мы провели 
сопоставление топографии компонентов ЗВП 
на стимуляцию символьной и буквенной ма-
трицей в рамках FD-парадигмы. Буквенная 
матрица представляла собой прямоугольную 
матрицу 6х6 знаков из букв кириллического ал-
фавита и служебных символов (точка, запятая 
и т. д.). В символьной матрице были сгруппи-
рованы пиктограммы (символы) 6х6 знаков. 
Стимуляция заключалась в многократном 
вспыхивании на 100 мс в случайном порядке 
строк или столбцов стимулирующей матрицы. 
Значимым считался символ, назначаемый экс-
периментатором, испытуемый вел счет появле-
ния значимых стимулов.

Исследования проводили по стандартной для 
FD-парадигмы схеме. У девяти здоровых взрос-
лых русскоязычных испытуемых в 18 опытах 
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осуществлялась 28-канальная запись ЭЭГ, в 
качестве стимулирующей использовали по-
переменно буквенную и символьную матрицы. 
On-line классификация не проводилась. После 
обработки ЭЭГ были получены зрительные вы-
званные потенциалы (ЗВП) и анализировались 
амплитуды и пиковые латентности следующих 
компонентов ЗВП: N1, P3 (с учетом двух суб-
компонент P3a, P3b [Polich 2007]).

Для снижения влияния индивидуальных 
различий между испытуемыми мы произвели 
объединение смежных зон регистрации ЗВП, 
при котором проекция отведений разбивалась 
на девять областей, каждая из которых содержа-
ла группу топографически близких электродов 
[Cheng et.al. 2010]. Таким образом, компоненты 
ЗВП каждого испытуемого характеризовались 
комбинацией из 9 чисел. Для определения сте-
пени сходства между ЗВП различных испытуе-
мых была проведена процедура многомерного 
неметрического шкалирования. В результате 
мы получили возможность разбить испытуемых 
на относительно гомогенные группы по типу 
топографии активности мозга для каждого 
компонента ЗВП, которая изображалась в виде 
двухмерных диаграмм. Сопоставление получен-
ных диаграмм позволило выделить устойчивые 
распределения параметров ответов по 9 обла-
стям (паттерны). Одни компоненты ЗВП демон-
стрировали один и тот же паттерн активности у 
большой группы испытуемых как для значимых, 
так и для незначимых букв и символов. Так, для 
компонента Р3 а, отражающего неизбиратель-
ное внимание [Polich 2007], для всех вариантов 
стимулов в 55,5 % случаев (5 из 9 испытуемых) 
выявлен единый паттерн. Область наибольшего 
отклика для этого паттерна находится в каудаль-
ных областях мозга, с акцентом в сагитто-кау-
дальной области. Другие компоненты ЗВП ока-
зались более чувствительными к типу стимула 
(N1, P3b). Компонент P3b продемонстрировал 
гораздо большее разнообразие топографий при 
стимуляции матрицей, содержащей символы, 
чем хорошо знакомые буквенные стимулы. В 
топографии амплитуд P3 б был обнаружен пат-
терн, характерный исключительно для символь-
ной стимуляции. Область его максимального 

отклика находится в левой центральной и кау-
дальной областях.

Несмотря на некоторые различия топогра-
фии, анализ амплитуд волн ЗВП (N1 и Р3 с 
учетом ее субкомпонентов) показал, что основ-
ные закономерности реагирования этих волн на 
символы (пиктограммы) в целом соответствуют 
обнаруженным в НКИ при использовании бук-
венной матрицы. Это позволяет утверждать, что 
аппаратурно-программные устройства, создан-
ные для НКИ с буквенной матрицей, можно с 
успехом использовать и для НКИ с символьной 
матрицей, однако при разработке систем класси-
фикации необходимо учесть особенности этой 
стимуляции. Особенно актуально это может 
быть для пациентов с различными патологи-
ями, для которых процесс набора словесных 
команд с помощью буквенной матрицы является 
утомительным.

Функциональная сложность механизмов 
распознавания букв и символов делает не-
обходимой более детальную статистическую 
обработку представленных материалов, а также 
дальнейшие экспериментальные исследования в 
этом направлении.
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ОТВЕТА ДОМИНИРОВАНИЯ МЕЖДУ ПОСЛЕДОВАТЕЛЬНЫМИ 
ДЕЙСТВИЯМИ НА ЭТАПЕ ИХ ПЕРЕКРЫТИЯ
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В рамках системно-эволюционного подхо-
да, рассматривающего поведение как результат 
взаимодействия между функциональными 
системами (далее системы), включенными в 
его обеспечение, закономерности такого взаи-
модействия являются особенно актуальными 
(Швырков, 1995). При анализе поведения 
выделяют его внешний (двигательный) и вну-
тренний (психический) аспекты. Эти аспекты 
как результат межсистемных взаимодействий, 
хотя и не являются изоморфными, но, тем 
не менее, имеют тесные связи друг с другом 
(Ломов, 1984; Швырков,1995; Безденежных, 
2004). Современные методы регистрации 
активности мозга дают основание полагать, 
что в основе движения и сопровождающих 
его психических процессов лежит активность 
одних и тех же нервных структур (Alexander et 
al., 1992). Поэтому исследование двигательной 
активности может служить методом изучения 
межсистемных отношений, лежащих в основе 
скрытых психологических процессов. С по-
мощью двигательных показателей поведения 
были выявлены некоторые закономерности в 
последовательных действиях (Безденежных 
2004). Одна из них – это перекрытие после-
довательных действий, заключающееся в том, 
что реализация очередного действия начина-
ется на завершающем этапе предшествующего 
действия. Другая закономерность – эффект 
последовательности (ЭП), заключающийся в 
том, что при последовательной реализации 
предшествующие действия влияют на характер 
развития последующего. ЭП связывают с про-
гнозированием будущего действия с учетом 
предшествовавших событий (Конопкин, 1980). 
В этом отношении наиболее успешно исследо-
ваны как на человеке, так и на животных точ-
ностные действия, которые начинаются с сак-
кадического движения глаз (СДГ) на мишень и 
заканчиваются указыванием на нее или касани-
ем ее пальцем (Dorris, Munoz, 1998). Показано, 
что перед СДГ активируются нейроны систем, 
которые будут обеспечивать действие. При 
этом сохраняют свою активность нейроны си-
стем, обеспечивающие текущее действие, т. е. 
на фоне текущего действия формируется план 
будущего действия.

Изучение нами быстрого печатания пред-
ложения одним пальцем показало, что это по-
ведение представлено последовательностью 
точностных действий, каждое из которых начи-
нается с СДГ на букву (клавишу) и заканчива-
ется ее нажатием. Причем СДГ каждого после-
дующего действия начинается перед нажатием 
предшествующей буквы, т. е. планирование по-
следующего действия осуществляется на фоне 
завершения текущего действия (Безденежных, 
2004). На нейрофизиологическом уровне имен-
но одновременная активность систем, обеспе-
чивающих два последовательных действия, 
лежит в основе прогнозирования. Задача рабо-
ты – оценить степень доминирования систем 
текущего и планируемого действий на этапе их 
перекрытия.

Для решения этого вопроса в процедуре бы-
строго печатания предложения одним пальцем 
испытуемым в случайном порядке во время 
нажатия клавиши (буквы) предъявляли высоко-
частотный звуковой сигнал – «пип». Он предъ-
являлся примерно в 20 % печатаемых предло-
жений. Если «пип» появлялся после нажатия 
гласной (согласной) буквы, то нужно было пре-
рвать печатание и как можно быстрее повторно 
нажать эту букву. Если «пип» появлялся после 
нажатия согласной (гласной) буквы, то нужно 
было продолжать быстро печатать предложе-
ние до конца. Во второй экспериментальной 
задаче, если «пип» появлялся перед нажатием 
гласной (согласной) буквы, то нужно было как 
можно быстрее повторно нажать только что на-
печатанную букву. Если «пип» появлялся перед 
согласной (гласной) буквой, то нужно было про-
должать быстро печатать предложение до конца. 
В создании этой экспериментальной модели мы 
исходили из следующего рассуждения. Если 
одно и то же движение осуществляется с разным 
временем на один и тот же сигнал, но связанный 
с напечатанной буквой или с буквой, которую 
испытуемый планирует нажать, то причиной 
этого является разное время восприятия этих 
букв. Это может отражать разную степень ак-
тивности (доминирования) нейронных систем, 
обеспечивающих последовательные действия 
во время их перекрытия. Процедура, в которой 
испытуемый прерывает в ответ на сигнал ос-
новное действие и совершает другое действие, 
получила название «вторичной реакции». Мы 
назвали предложенную нами процедуру «вто-
ричный дифференцированный ответ».
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В работе сравнивались время вторичных 
дифференцированных ответов в двух задачах, 
испытуемые сравнивали степень сложности 
выполнения задач. Эксперименты показали, что 
дифференцированные ответы в виде повторного 
нажатия буквы, или в виде продолжения печата-
ния на сигнал «пип», требующий распознавания 
напечатанной буквы (первая задача), значитель-
но быстрее, чем выполнение этих же ответов на 
сигнал «пип», требующий распознавания буквы, 
на которую субъект перевел взор и планирует ее 
напечатать (вторая задача). Показано также, что 
количество ошибок при выполнении первой за-
дачи значительно меньше, чем при выполнении 
второй задачи, и субъекты оценивали первую за-
дачу как более легкую, чем вторую задачу. Итак, 
субъект быстрее воспринимает напечатанную 
букву, нежели букву, на которую он собирается 
нажать, и, следовательно, на этапе планирова-
ния будущего действия доминируют системы 

текущего действия, что, по-видимому, влияет на 
формирование систем последующего действия.
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mitya0802@mail.ru
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«Бегущей волной ЭЭГ» называется  рост 
запаздывания между волнами ЭЭГ  по мере уда-
ления электродов - возникнув в одном пункте, 
волна обегает поверхность головы по некото-
рой траектории. Форму траектории и скорость 
движения волн можно раскрыть по узору рас-
согласований между ЭЭГ разных электродов. 
На интересующую область ставится множество 
электродов несколькими параллельными ря-
дами. Имеет смысл измерять запаздывания 
только соседних электродов, т.к. только в этом 
случае в анализ попадут «одноимённые» волны. 
Оптимальное межэлектродное расстояние (шаг 
решётки) – 2.5-3 см. Однако временной сдвиг 
столь близких ЭЭГ весьма мал и требует для 
своего измерения высокой частоты дискретиза-
ции (не менее 1000 Гц, лучше 2000). 

Траектории движения волн ЭЭГ удобно пред-
ставить в виде векторных структур, подобных 
рис.1-Б,В,Г. Расчёт одного вектора проводится 
по временным сдвигам, образующим катеты 
прямоугольного треугольника – разбиение поля 
на рис.1А. Вектор перпендикулярен фронту вол-
ны в данной области, а его длина отражает ско-
рость движения. Такие структуры получаются 

для последовательных эпох анализа из расчета 
«одна волна – одна эпоха» (для альфа-ритма 
подходит эпоха 0.1 с). Динамику можно изучать 
в виде анимации, используя отдельные эпохи в 
качестве кадров.

Векторные структуры очень причудливы, 
многообразны и переменчивы, но всегда упоря-
дочены (рис.1-Б,В,Г), т.е. векторы распределены 
по некоторой закономерности, причём меняют 
длину согласованно. В покое скорость движения 
волн меньше, при деятельности растёт. Иногда 
единое поле распадается на две или несколько 
независимых областей. В пределах каждой из 
них волны движутся плавно, а на границах на-
блюдается их «столкновение», т.е. резкий скачок 
фазы и формы колебаний. Такое распадение 
характерно для активных состояний, для покоя – 
нет (сравните рис.1Б и В). Кроме уровня актив-
ности, динамика «бегущей волны» зависит от 
индивидуальности человека, вида деятельности, 
утомления. Есть неслучайная связь с анатомией 
коры – характерные локальные узоры векторов, 
наподобие фокусов и стоков, обведённых на 
рис.1Г, приурочены к определённым пунктам.

Цель данной конкретной работы –выявление 
траекторий «бегущей волны ЭЭГ», специфиче-
ски приуроченных к произвольным движениям 
руки – в определённом направлении. Для этого 
28 электродов помещались прямоугольником 
над сенсомоторной корой в районе Роландовой 
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борозды по 7 электродов в 4 рядах (рис.1А). 
Межэлектродные интервалы составляли 2.5-3 
см в зависимости от размеров головы.

На мониторе перед испытуемым через слу-
чайные промежутки от 0,5 до 1,5 с возникала 
мишень (ворота шириной 5 см) равновероятно 
в одном из 4-х положений: справа, слева, ввер-
ху и внизу – на краю экрана в середине одной 
из сторон. Курсор (кружок, управляемый джой-
стиком) вначале стоит в центре. Задача в том, 
чтобы провести курсор через ворота, сместив 
его в одну из сторон на половину экрана. После 
этого мишень исчезает, испытуемый расслабля-
ет руку и пружина возвращает джойстик в ней-
тральное положение, курсор сам возвращается 
в центр. За опыт в каждом из 4-х направлений 
было 60-80 попыток – за 2 сеанса по 10 мин. 

с отдыхом 5 мин. В анализ брались отрезки 
ЭЭГ между моментом появления мишени и 
моментом касания её курсором, что составля-
ло 0.6 - 1.2 с, т.е. от 6 до 12 эпох анализа, из 
которых само движение занимало около трети 
в конце интервала, остальное – восприятие 
цели и «центральная задержка».Для каждой 
попытки строились векторные структуры, а 
также т.н. плоскость фазового лидерства - вос-
становление абсолютных моментов появле-
ния волны под электродами по измеренным 
межэлектродным запаздываниям. Для фокуса 
(рис.1Г) фазовое лидерство максимально, для 
стока – минимально. Описанные статистики 
«бегущей волны ЭЭГ» накапливались отдельно 
для каждого из 4-х сравниваемых условий – по 
4-м разным направлениям движения руки.

Рис.1. Описание «бегущей волны ЭЭГ» при помощи векторных структур.

Рис.2. Точки более частого появления «фокусов» при движении джойстика на себя по сравнению с 
движениями в 3-х других направлениях.
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В среднем по 17 людям обнаружены зна-
чимые отличия фазового лидерства при дви-
жении курсора в направлении «вниз» от всех 
других направлений. Большинство отличий 
в левой сенсомоторной коре в районе мотор-
ного центра правой руки и в задне-теменной 
коре по центру (рис.2). Данные 1-го и 2-го 
10-минутных сеансов близки. Остальные 3 
направления отличаются друг от друга мало. 
Для движения курсора вниз нужно потянуть 
джойстик на себя. Можно предположить, 
что описанные различия ЭЭГ обусловлены 

разным представительством в коре генетиче-
ских моторных программ приматов - для дви-
жения «к себе» и «от себя». Фокусы, вероятно, 
соответствуют наиболее активным  кортикаль-
ным центрам (на это указывают и другие наши 
данные).

Выявленная связь произвольных движе-
ний с траекториями «бегущей волны ЭЭГ» 
делает этот показатель перспективным для 
использования в устройствах по мысленному 
управлению компьютером или мозг-машинных 
интерфейсах.

АНАЛИТИЧЕСКИЙ И ХОЛИСТИЧЕСКИЙ СПОСОБЫ ПЕРЕРАБОТКИ 
ИНФОРМАЦИИ В КОНТЕКСТЕ СОЦИАЛЬНОГО ПОЗНАНИЯ

С. С. Белова1,3, Е. А. Валуева1,3, 
В. В. Овсянникова2,3, Т. А. Сысоева3

sbelova@gmail.com, v.ovsyannikova@gmail.com, 
ekval@mail.ru, tatiana.sysoeva@mail.ru
1Институт психологии РАН, 2Российский 
государственный гуманитарный университет, 
3Московский городской психолого-
педагогический университет (Москва)

Согласно теоретической модели исследо-
вания, в качестве когнитивного механизма, 
лежащего в основе организации общих и эмо-
циональных способностей, рассматривается 
особое соотношение аналитического и холи-
стического способов переработки информации. 
Теоретическое обоснование этого положения 
апеллирует к двойственным теориям мышления 
и социального познания (Reber, 1989; Smith, 
DeCoster, 2000; Evans, 2008; Smith, Neumann, 
2005; Пономарев, 1999). Аналитический спо-
соб переработки заключается в разложении 
информации на элементы, характеризующемся 
логической обоснованностью, последователь-
ностью временных этапов и осознанностью. 
Холистический способ переработки заключает-
ся в оценке общих конфигураций информации, 
характеризующейся быстротой протекания, ин-
туитивным характером решения и минимальной 
осознанностью. Были выдвинуты предположе-
ния о положительной связи 1) аналитического 
способа переработки нейтральной информации 
с общим интеллектом; 2) холистического спо-
соба переработки нейтральной информации – с 
креативностью, 3) холистического способа 
переработки эмоционально окрашенной инфор-
мации – с эмоциональным интеллектом.

Использовались два типа методик: традици-
онные тесты способностей и три специально 

разработанные методики измерения особен-
ностей переработки информации с фиксацией 
скорости и точности ответа. В модифицирован-
ной задаче Навона стимульным материалом яв-
лялись изображения больших цифр, состоявшие 
из маленьких цифр-элементов. Испытуемый 
должен был указать или цифру-элемент (локаль-
ный признак или аналитическая переработка), 
или букву-целое (глобальный признак или хо-
листическая переработка) нажатием клавиши на 
клавиатуре. Методика «Восприятие лиц» была 
направлена на изучение особенностей перера-
ботки информации о лицах. Задача испытуемого 
заключалась в сопоставлении отдельных частей 
(глаз, губ, носов) в предъявляемых парах лиц и 
принятии решения, являются ли эти части оди-
наковыми. При этом пары лиц могли быть либо 
одинаковыми, либо разными во всех чертах 
(кроме целевой). Предполагалось, что в первом 
случае необходимо применить холистическую 
стратегию, т. е. сравнить конфигурацию лиц 
в целом, что поможет быстрее и точнее опре-
делить, есть ли различающиеся элементы. Во 
втором случае наиболее результативным будет 
применение аналитической стратегии, т. е. раз-
ложение стимулов на элементы с последующим 
сравнением указанных признаков. Методика 
«Социальные ситуации» была направлена на 
изучение особенностей переработки инфор-
мации о ситуациях взаимодействия людей. 
Стимульным материалом являлись фотографии 
эмоционально окрашенных сцен социальных 
взаимодействий. В аналитическом субтесте 
испытуемые выбирали одно из двух названий 
к фотографии: при этом одно из названий явля-
лось формальным, другое метко характеризо-
вало эмоциональную особенность ситуации. В 
холистическом субтесте испытуемым задавался 
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вопрос об общей оценке эмоциональной окра-
ски ситуации.

Для измерения интеллекта использовались 
ППМ Дж. Равена, вербальные шкалы Теста 
Амтхауэра (адаптация Е. А. Валуевой); невер-
бальной креативности – Рисуночный тест твор-
ческого мышления К. Урбана, вербальной креа-
тивности – тесты: «Необычное использование» 
Дж. Гилфорда, «Последствия» Е. П. Торренса, 
тест отдаленных ассоциаций (адаптация 
Е. А. Валуевой, Д. В. Ушакова); эмоциональ-
ных способностей – видеотест способности к 
распознаванию эмоций В. В. Овсянниковой, 
Д. В. Люсина, тест практического интеллекта 
Д. В. Ушакова, А. Е. Ивановской. Выборку со-
ставили 102 человека (59 % женщин; ср. возраст 
14.9, ст. откл. 0.91). Конфирматорная модель 
факторов аналитической и холистической пере-
работки, общих и эмоциональных способностей 
представлена на рис. 1 (Bollen-Stine Bootstrap 
χ2 161.9, df 145, р 0.03, χ2/df 1.1, GFI 0.83, AGFI 
0.78, CFI 0.63, RMSEA 0.075).

Выводы: 1. На материале точностных по-
казателей задач на переработку нейтральной 
и эмоционально окрашенной информации 

выделяются факторы аналитического и холисти-
ческого способов переработки. 2. Фактор ана-
литической переработки положительно связан 
с фактором тестового общего интеллекта, в то 
время как фактор холистической переработки – 
с фактором тестового эмоционального интел-
лекта. Сила связи в первом случае существенно 
ниже силы связи во втором случае. 3. Факторы 
аналитического и холистического способов 
переработки информации не образовали связи с 
тестовой креативностью.

Примечания:
1. Все показатели методик на переработку 

информации являются точностными, оценива-
лись для условий ответов «да» и «нет» в холи-
стической и аналитической серии (ХС и АС).

2. Названия методик: ВЛ – «Восприятие 
лиц»; СС – «Социальные ситуации»; ЗН – 
«Задача Навона».

3. Расшифровка аббревиатур рисунка: FHN – 
ВЛ, ХС, «нет»; NGCf – ЗН, ХС в конфликтных 
условиях; NGCg – ЗН, ХС в неконфликтных 
условиях; SHY – СС, ХС, «да»; SHN – СС, 
ХС, «нет»; FHY – ВЛ, ХС, «да»; NLCf – ЗН, 
АС в конфликтных условиях; NLCg – ЗН, АС 
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Рис. 1. Конфирматорная модель факторов аналитической и холистической переработки, общего 
интеллекта, эмоционального интеллекта и креативности.
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в неконфликтных условиях; SA – СС, АС; 
FAY – ВЛ, АС, «да»; FAN – ВЛ, АС, «нет»; 
PrIQ_delta – тест практического интеллекта; 
VideoR – видеотест; Ist – Тест Амтхауэра; Rat – 
тест отдаленных ассоциаций; Raven – ППМ; 

Guilford – тест Гилфорда; Urban – тест Урбана; 
PrConseq – тест Торранса.
Исследование поддержано грантами РГНФ № 11-36-
00342а2, №11-36-00226а1

СПЕЦИФИКА ПОРОЖДЕНИЯ ЮМОРИСТИЧЕСКОГО 
ЭФФЕКТА В ПОЛИКОДОВОМ ТЕКСТЕ

Е. В. Белоглазова
raemahet@rambler.ru
СПбГУЭФ (Санкт-Петербург)

1. В настоящем докладе ставится задача 
выявления особых воможностей поликодового 
текста в создании юмористического эффекта. 
В оценке механизма создания искомого эф-
фекта мы присоединяемся к мнению таких ав-
торитетных исследователей, как М. Минский 
(Minsky 1980), В. Раскин и С. Аттардо 
(Attardo, Raskin 1991) и др., усматривающим 
в качестве его основы конфликт/контраст 
между когнитивными представлениями одной 
и той же ситуации. Эти представления могут 
соотноситься с когнитивными единицами раз-
ных уровней, в связи с чем, прежде чем про-
должить наше рассуждение, необходимо уточ-
нить рабочее понимание некоторых базовых 
терминов, отличающихся неоднозначностью в 
когнитивной науке:

a. Под концептом мы будем понимать ми-
нимальную когнитивную единицу, дискретную 
когнитивную сущность;

b. Под фреймом, в соответствии с изна-
чальным значением термина (ср. англ. frame – 
кадр), – совокупность концептов, объединяемых 
в единую ситуацию, способ организации кон-
цептов (Никитин 2005);

c. Под сценарием – последовательность 
фреймов, фиксированную регулярным повторе-
нием, нормативным требованием или конкрет-
ным текстом.

d. Приведенная иерархия не вполне согла-
суется с более распространенным представле-
нием о фрейме как разновидности сложного 
многокомпонентного концепта (см. Болдырев 
2000; Попова, Стернин 1999), но выигрывает в 
отношении однозначности терминологии и по-
зволяет избежать определений концепта через 
концепт.

1. В основе юмористического эффекта не-
редко лежит контраст между речевыми презен-
тациями одной и той же ситуации, относимыми 
к разным дискурсам. Т. е. дискурс персонажа 

задает ему способ восприятия и вербализации 
ситуации.

2. E. g. («Шрек». Сдача сказочных существ 
властям).

Представитель властей: Next. What have you 
got?

Старик Джипетто: This little wooden puppet.
Пиноккио: I am not a puppet. I am a real boy.
Представитель властей: 5 shillings for the 

possessed toy.
В данном примере можно наблюдать стол-

кновение театрального и реалистического 
дискурсов на вербальном уровне, дополня-
емое волшебно-сказочным на невербальном 
уровне.

3. Отличительной чертой поликодового тек-
ста является сочетание в нем более чем одного 
семиотического кода, элементы каждого из ко-
торых являются актуализаторами когнитивных 
структур, лежащих в основе текста. Наиболее 
типична ситуация согласованности разноко-
довых компонентов. Однако именно их рассо-
гласованность, маркированная как нарушение 
когерентности поликодового текста, нередко 
используется для порождения юмористическо-
го эффекта. Так, фоновый сказочный дискурс 
«Шрека» нарушается вторжением инодискурс-
ных элементов:

а) на вербальном уровне
E. g. By the order of Lord Farquaad I am 

authorized to place you both under arrest and 
transport you to a designated resettlement 
facility (властный официальный дискурс в об-
ращении солдат лорда Фаркуада к Шреку);

E. g. (Осел о месте обитания Шрека) Oh, you 
are quite a decorator. Amazing what you’ve done 
with such a modest budget (бытовым реалисти-
ческим полидискурсом в речи Осла)

б) на невербальном уровне
E. g. Конфликт дискурса волшебной сказ-

ки, актуализируемого на вербальном уровне 
воспроизведением текста сказки о принцессе 
Фионе, с типичной для данного дискурса супер- 
и макроструктурой, и сниженного бытового 
дискурса на невербальном уровне (Шрек сидит 



239

в туалете и использует лист из книги как туалет-
ную бумагу).

Во всех приведенных примерах в основе 
юмористического эффекта лежит явление ин-
тердискурсности, т. е. введения элементов раз-
ных дискурсов.

4. Юмористический эффект может быть 
также вызван расслоением текста на когни-
тивном уровне как следствие введения ино-
текстовых элементов (интертекстуальности). 
Прецедентными текстами являются также по-
ликодовые тексты (продукты кинематографа и 
мультипликации). Опознание инотекста опира-
ется на видео- и музыкальный коды (напр., му-
зыкальная тема из кинофильма «Апокалипсис 
сегодня» в мультипликационном фильме 
«Ранго» как фон для эпизода атаки кротов на 
летучих мышах отсылает к визуально сходному 
эпизоду атаки на вертолетах в фильме-доноре).

Маркером интертекстуальности также часто 
является прецедентный персонаж (Пиноккио, 
говорящее зеркало, Белоснежка, Рапунцель, 
Спящая Красавица, три поросенка, Робин Гуд и 
его лесные братья и др. в мультипликационном 

фильме «Шрек»). При этом юмористический 
эффект связан с эффектом обманутого ожидания 
при нарушении в тексте-приемнике сценария, 
зафиксированного текстом-донором.

5. В заключение подчеркнем, что в создании 
юмористического эффекта поликодовый текст 
располагает более широким спектром средств, 
нежели традиционный вербальный текст. 
Своеобразное преломление получают явления 
интертекстуальности и интердискурсности, 
маркерами которых могут выступать элементы 
как вербального, так визуального и музыкально-
го кодов.
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ЭМОЦИОНАЛЬНЫЕ И ВЕРБАЛЬНЫЕ ОЦЕНКИ 
В МЫСЛИТЕЛЬНОЙ ДЕЯТЕЛЬНОСТИ

А. К. Белоусова
alla-belousova@newmail.ru
Южный федеральный университет 
(Ростов-на-Дону)

В психологии достаточно давно сложились 
представления о единстве эмоциональной и 
мыслительной активности. В исследованиях 
О. К. Тихомирова и его учеников (Тихомиров, 
2002) было показано, что решение мыслительной 
задачи зарождается на неосознаваемом уровне, 
благодаря эмоциям фиксируется зона поиска и 
направление деятельности, изменяется объем 
исследовательской активности. В. Е. Клочко по-
казал, что «психологическая ситуация» является 
источником новообразований и трансформаций 
мыслительной деятельности (Клочко, 2002).

Мы предполагаем, что гипотезы реше-
ния мыслительной задачи, соответствующие 
активной, ценностно-смысловой структуре 
психологической ситуации, обретают смысл и 
вписываются в образ мира человека. При этом 
эмоции презентируют человеку смысл данной 
гипотезы как правильной, истинной. В случае, 
если гипотеза была оценена как неправильная, 
она попадает в потенциально активную область 

психологической ситуации как несоответствую-
щая ценностно-смысловой структуре. По ходу 
решения мыслительной задачи ценностно-смыс-
ловая структура может меняться, что приводит к 
переосмыслению отвергнутой ранее гипотезы 
или появлению новых гипотез. При этом новая 
гипотеза открывается человеку в форме эмоци-
ональной оценки. Полученный эмоциональный 
сигнал переживается человеком как значимый, 
но это ещё не означает, что гипотеза решения 
будет осознана. Человек может так никогда и 
не осознать возникшую эмоцию и гипотезу ре-
шения, которая снова «уйдёт» в потенциально 
активную область как невостребованная. Для 
того, чтобы гипотеза была понята и принята как 
правильная, человеку необходимо отрефлекси-
ровать поступившее эмоциональное пережива-
ние и вербализовать его. Отрефлексированное 
содержание эмоционального переживания про-
является в вербальных оценках, выражающих 
новые смыслы новых гипотез.

Эмоции являются состояниями, которые 
лежат на границе сознания, за его пределами, 
поэтому смыслы предметов, выраженные в 
эмоциональных оценках, еще должны быть 
представлены самому человеку. Это происходит 
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через вербализацию смыслов. Человек пере-
живает, «чувствует», что нашёл правильное 
решение, это проявляется в интеллектуальных 
эмоциях близости решения (Тихомиров, 2002), 
но не может «опредметить» свое переживание. 
Это означает, что человек чувствует, что нашёл 
то, что нужно, но что это – он не может сказать, 
т. е. не может найти предмет, значение, выражен-
ное в понятии, с помощью которого он может 
опредметить своё переживание и обозначить об-
ретённые смыслы. И нужна рефлексия процесса 
мышления, с помощью которой человек находит 
значение и вербализует смыслы.

Для доказательства выдвинутых предполо-
жений под нашим руководством было проведено 
исследование О. А. Коронцевичем с использова-
нием оборудования психофизиологического ре-
абилитационного комплекса «РЕАКОР». Были 
использованы задачи из тестов Айзенка и 
прогрессивные матрицы Равена. В процессе 
решения испытуемыми задач фиксировались: 
гипотезы решения на этапе предъявления усло-
вия задачи; изменения кожного сопротивления 
(кожно-гальваническая реакция); вербальные 
оценки предъявляемых вариантов решения за-
дачи; эмоциональный компонент вербальных 
оценок; варианты решения.

Результаты экспериментального исследова-
ния показали следующее:

• Эмоциональные оценки гипотез решения 
мыслительной задачи отражают их смысл с 
точки зрения познавательного мотива, т. е. от-
ражают попадание гипотез решения в «зону 
поиска» решения мыслительной задачи. На 
данном эффекте основан механизм субъектив-
ной оценки истинности выдвигаемых гипотез. 
Эмоциональные оценки, отражая истинность 
осознаваемой гипотезы решения мыслительной 
задачи, защищают гипотезу от опровержения. 
При этом эмоциональные оценки выполняют 
констатирующую и подтверждающую функции 
в мыслительной деятельности.

• В ходе мыслительной деятельности воз-
никают познавательные противоречия, которые 
связаны с формирующимися на неосознава-
емом уровне альтернативными гипотезами. 
Эмоциональные оценки выступают «локомо-
тивом», с помощью которого человек осознаёт 
гипотезы с точки зрения решения мыслительной 
задачи, способствуют переходу новых смыслов 
осознаваемых гипотез из потенциально ак-
тивной в активную область психологической 
ситуации. При этом эмоциональные оценки 
«проталкивают» в сознание новые гипотезы 
решения мыслительной задачи, актуализи-
руя познавательные противоречия, выполняя 

эвристическую функцию в мыслительном про-
цессе, меняя его направленность.

• Вербальные оценки в мыслительной дея-
тельности являются производными от ценност-
но-смысловой структуры мыслительной задачи. 
Новые смыслы гипотез решения мыслительной 
задачи презентируются человеку в виде эмоцио-
нальных оценок, которые приводят к изменениям 
ценностно-смысловой структуры мыслительной 
задачи и к преобразованиям характера вербаль-
ных оценок. Смыслы вербализуются и презен-
тируются человеку в форме словесных оценок. 
Таким образом, эмоциональные оценки, в случае, 
если они выполняют эвристическую функцию, 
предшествуют вербальным оценкам, подготавли-
вают их появление. В вербальных оценках пред-
ставлен смысл решения мыслительной задачи с 
точки зрения познавательного мотива.

• Было показано, что вербальные оценки 
подготавливаются эмоциональными, но могут и 
не совпадать, диссоциировать. В мыслительной 
деятельности возникают факты согласован-
ности и рассогласованности эмоциональных 
и вербальных оценок, которые основаны на их 
многозначной связи. Согласованность оценок 
возникает тогда, когда эмоциональные оценки 
выполняют функции подтверждения осознава-
емой гипотезы. В этом случае эмоциональные 
и вербальные оценки являются производными 
от одной ценностно-смысловой структуры мыс-
лительной задачи, при этом они не находятся в 
причинно-следственных связях. В случае, когда 
эмоциональные оценки выполняют эвристиче-
скую функцию, они являются производными от 
новой ценностно-смысловой структуры мысли-
тельной задачи, а вербальные оценки – произ-
водными от предыдущей ценностно-смысловой 
структуры мыслительной задачи, возникает 
факт рассогласованности оценок.

Таким образом, полученные результаты 
позволяют утверждать, что эмоциональные 
оценки выступают одним из психологических 
механизмов, посредством которого новое – в 
виде новых смыслов, гипотез, целей, оценок, 
решений – приходит к человеку. Возникающие 
новообразования несут в себе возможности пе-
рестройки и трансформации ценностно-смыс-
лового содержания сознания человека, которые, 
будучи воплощены, меняют жизненную ситуа-
цию, жизненный мир, способствуя развитию и 
самореализации человека.

Белоусова А. К. Самоорганизация совместной мысли-
тельной деятельности. Ростов-на-Дону: РГПУ, 2002.
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Излагаются результаты пилотажного этапа 
экспедиционного исследования профессио-
нальной адаптации вахтовых рабочих, свя-
занные с социальными проблемами. Образы 
объекта, субъекта и условий труда выполняют 
регулирующую функцию, поэтому актуально 
выявление специфических особенностей мен-
тальной репрезентации вахты у тех вахтовых 
рабочих, которые отличаются более эффек-
тивными адаптивными стратегиями. Процесс 
профессиональной адаптации является 
сложной системой, в особенности если речь 
идет об адаптации в экстремальных условиях 
Крайнего Севера, где сохранение функцио-
нального состояния на уровне нормы требует 
подчас несоизмеримых с результатом затрат. 
До сих пор изучались либо медико-физиоло-
гические процессы адаптации, либо личност-
но-психологические, при этом управление 
этими процессами также решалось либо в 
физиологической, либо в личностно-психоло-
гической парадигме. Однако по мере развития 
когнитивных наук все большее значение при-
обретают когнитивные механизмы эффектив-
ной профессиональной адаптации, при этом 
для вахтовых рабочих они играют особую 
роль, поскольку все остальные средства уже 
фактически исчерпаны, а уровень утомления и 
нарушений адаптации продолжает оставаться 
высоким. Основную регулирующую нагрузку 
несут пространственно-временные аспекты 
ментальной репрезентации (С. Л. Белых, 2008; 
Н. Н. Симонова, 2010).

В рамках метаадаптивного подхода 
(Н. Н. Симонова, 2011) предлагается управление 
функциональным состоянием для сохранения 
необходимого уровня работоспособности с 
помощью диверсификации ментальных схем. 
Причем, предположительно, результат должен 
проявиться как на психологическом, так и на 
физиологическом уровне.

На пилотажном этапе ставилась задача 
апробации инструментария для диагностики 
ментальных репрезентаций вахты и различных 
аспектов жизни и деятельности вахтовых ра-
бочих. Выборка составила 59 человек, измере-
ния производились в экспедициях на буровых 
Тэдинка, Уренгой, Тобой ОАО Лукойл (Ненецкий 

автономный округ). Использовались: методика 
мотивационной структуры личности Мильмана, 
методика изучения социально-психологического 
климата, САН, методика изучения копинг-стра-
тегий преодоления стресса Д. Амирхана, тест 
социально-психологической адаптированности 
Даймонда-Роджерса, тест УСК Е. Ф. Бажина, 
Е. А. Голынкиной, Л. М. Эткинда, методика 
В. И. Моросановой «Стиль саморегуляции по-
ведения» (ССПМ).

Также проводились две психосемантиче-
ские методики (решетки). Для этих решеток 
специально выявлялись объекты оценивания 
и оценочные шкалы на целевой выборке вах-
товых рабочих. В контексте теории Дж. Келли 
это будут «заданные» элементы и конструкты 
(Ф. Франселла, Д. Баннистер, 1987). С помощью 
стандартного семантического дифференциала 
Ч. Осгуда (12 шкал) испытуемыми оценивались 
следующие объекты: 1. Период вахты; 2. Я в 
межвахтовый период; 3. Моя жизнь; 4. Север во-
обще; 5. Семья; 6. Середина вахты; 7. Я с теми, 
кого люблю; 8. Моя среда обитания на вахте; 9. 
Дом вообще; 10. Малая Родина; 11. Результат 
в конце вахты; 12. Я дома занимаюсь делами; 
13. Моя бригада (отдел, команда, звено и др.); 
14. Я с теми, кто мне не нравится; 15. Страна 
(Россия); 16. Я общаюсь дома; 17. Я общаюсь 
с коллегами; 18. Начало вахты; 19. Я на вахте 
работаю; 20. Моя среда обитания дома.

Кроме того, пять объектов (вахта, межвах-
товый период, начало вахты, середина вахты, 
конец вахты) оценивались с помощью шкал: 
позволяет расслабиться – требует напряжения; 
требует усилий – легко дается; и глупому до-
ступно – требует знаний; с этим справится 
любой – требует умений; дает хорошее настрое-
ние – снижает настроение; влияет на будущее – 
не влияет на будущее; делает слабее – делает 
сильнее; придает энергии – утомляет; ведет к 
деградации – развивает; вызывает гнев – вызы-
вает страх; вызывает радость – вызывает отвра-
щение; надоедает – не надоедает; способствует 
самоуважению – вызывает стыд; вызывает 
чувство вины – дает успокоенность; не требует 
ответственности – требует ответственности; 
актуально для меня – могу обойтись без этого; 
не влияет практически ни на что – влияет на все 
события моей жизни; делает свободным – дела-
ет зависимым; мешает жизни – помогает жизни.

Для задействования визуальной сферы 
испытуемым предложено было выбрать мета-
форический образ, который ассоциируется с 
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расстоянием, отделяющим их от дома, и образ, 
ассоциирующийся с тем, какая связь соединяет 
их с близкими людьми (из нескольких вариантов 
в картинках). Для выбора метафоры расстояния 
были картинки «ширма», «космос», «бездна», 
«горы», «стена», «увеличительное стекло», 
«уменьшительное стекло» (или нарисовать 
свою картинку). Для метафоры связи это были 
картинки «цепи», «мост», «клубок», «замок», 
«флюиды», «канат», «стержень металлический» 
(или нарисовать свою картинку).

У всех испытуемых выявляли личные дан-
ные – возраст, общий стаж работы, стаж работы 
вахтовым методом, стаж работы по специаль-
ности, количество вахт в год, длительность 
вахт, семейное положение, место жительства, 
количество человек в семье и количество детей, 
а также материальное положение (по субъек-
тивной оценке). Для статистической обработки 
использовались кластерный, факторный анализ, 
сравнение по U-критерию Манна-Уитни, проек-
ция (построение семантического пространства).

Были получены результаты, позволившие 
дать развернутые характеристики различных 
адаптивных стратегий и соответствующих им 

ментальных репрезентаций. Для отражения рас-
стояния большинство вахтовиков выбрали образ 
«горы», а для отражения связи – образ «мост».

Особый интерес представляют семанти-
ческие пространства, построенные на основе 
обеих решеток. В каждом из них выявилось 
одно и то же противоречие: оценка вахты и 
межвахтового отдыха практически во всей вы-
борке в целом позитивная и расслабленная, но 
оценка отдельных ее аспектов и этапов – напря-
женная, требующая высокой ответственности, 
утомляющая.
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Введение. В настоящее время проблема 
создания эффективных информационных техно-
логий, учитывающих особенности когнитивных 
процессов, является особенно актуальной. При 
анализе графической информации с экранов 
мониторов в сложных технологических системах 
огромную роль играют процессы зрительного 
восприятия, распределения внимания, стратегий 
зрительного поиска, принятия решения опера-
тора. Указанные когнитивные процессы могут 
проявляться в особенностях движений глаз. В 
многочисленных исследованиях было показано, 
что временные и пространственные характери-
стики движения глаз позволяют оценить слож-
ность познавательного процесса, динамику его 
развития, его характерные особенности (Ярбус 

1967; Величковский 2003; Барабанщиков 1997). 
В последнее время было предложено несколько 
моделей, в которых высказываются гипотезы о 
том, какие факторы являются определяющими 
для траектории движения глаз. Некоторые моде-
ли (Itti and Koch 2000), которые называются моде-
лями восходящих процессов (bottom-up models), 
предполагают, что движения глаз определяются 
простыми зрительными признаками изображе-
ния – яркостью, цветом, контрастом, движением. 
Другие модели, называемые моделями нисходя-
щих процессов (top-down models), предполагают, 
что движения глаз зависят от того, «что» и «где» 
наблюдатель ожидает увидеть, решая какую-либо 
когнитивную задачу (Torralba et al. 2006).

Традиционными параметрами, при помощи 
которых производится оценка успешности вы-
полнения когнитивных задач, являются число, 
продолжительность и локализация фиксаций, 
скорость и продолжительность саккад, про-
странственное распределение ориентаций 
саккадических скачков, пространственно-вре-
менная последовательность фиксаций, наличие 
и число регрессионных движений. Однако 
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указанные параметры не всегда эффективны для 
оценки динамики сложных когнитивных про-
цессов, а также в задачах оценки индивидуаль-
ных различий восприятия изображений. В связи 
с этим возникает необходимость поиска новых 
методов анализа движения глаз, которые были 
бы более адекватны для исследования сложных 
когнитивных задач, а также более чувствитель-
ны к индивидуальным особенностям зритель-
ного восприятия. Ранее было высказано пред-
положение, что динамические характеристики 
живых систем можно эффективно описывать в 
терминах теории нелинейного динамического 
хаоса (Mandelbrot 1982). К биологическим 
системам, которые рассматривались как фрак-
тальные объекты, относили биологические рит-
мы, динамику нейронных популяций, а также 
траекторию движения глаз. Одним из основных 
параметров фрактального анализа (ФА) явля-
ется фрактальная размерность (ФР), которую 
можно рассматривать как меру упорядочивания 
динамических процессов по степени хаотично-
сти. В нашем исследовании была предпринята 
попытка использовать ФА траектории движения 
глаз для изучения особенностей восприятия раз-
личных по сложности изображений.

Задачи исследования. Задачей нашего ис-
следования являлась оценка чувствительности 
ФА траектории движения глаз в задачах: 1) 
распознавания при различном соотношении 
сигнал/шум, 2) оценки индивидуального стиля 
восприятия сложных изображений, а также 3) 
оценки профессиональной подготовленности 
наблюдателя. Предполагалось, что ФА позволит 
выделить количественные характеристики для 
оценки эффективности процессов зрительного 
восприятия во всех указанных типах задач.

Испытуемые. В эксперименте принимали 
участие 18 человек (11 девушек 7 юношей) в 
возрасте от 17 до 25 лет с нормальным или скор-
ректированным зрением.

Стимулы. Использовались 12 различных по 
сложности стимулов – случайно-точечные пат-
терны, изображение лица человека в обычной и 
перевернутой ориентации, пейзажи, изображе-
ния предметов искусства.

Аппаратура. Движения глаз регистрирова-
лись при помощи установки iView X (версия 
1.3) немецкой фирмы SMI GmbH.

План эксперимента. Эксперимент состоял 
из 3-х серий. В 1-й серии регистрировались 
движения глаз в задаче восприятия изображения 
(цифры, лицо человека), предъявленного на фоне 
шума с различным отношением сигнал/шум. Во 
2-й серии – в задаче зрительного восприятия 
различных по сложности изображений – шум, 

лицо, инвертированное лицо, пейзаж. В 3-й се-
рии – в задаче восприятия изображений произ-
ведений искусства наблюдателями с различной 
(высокой, средней, низкой) искусствоведческой 
подготовкой.

Результаты. На основе полученных траек-
торий движений глаз проводился расчет ФР для 
каждого наблюдателя и каждого изображений. 
Для этого многократно просматривалась длина 
траектории движения глаз с использованием из-
мерительного элемента L, размер которого при 
каждом следующем проходе по длине записи 
уменьшается с заданным шагом. Для каждого 
прохода определялось отношение значения вы-
численной длины к реальной длине траектории 
движения глаз. В результате каждая траектория 
движения глаза (трек) отображалась в виде 
некоторой сходящейся функциональной зави-
симости (ФР vs L), хорошо аппроксимируемой 
наклонной линией.

Выводы.
Анализ полученных зависимостей показал, 

что при увеличении отношения сигнал/шум 
хаотические движения глаз становятся упорядо-
ченными – они либо повторяют простую форму 
изображения, либо выделяют его наиболее 
информативные точки. Следует отметить, что 
именно такой тип поведения характерен для 
фрактальных объектов. Полученные кривые 
показали высокую чувствительность метода ФА 
к индивидуальным особенностям просмотра 
изображения. Характеристики функциональной 
зависимости ФР vs L позволили определить, 
кто смотрит на изображение, на какое изо-
бражение он смотрит, а также насколько он 
профессионально подготовлен для просмотра 
сложного изображения (на примере восприятия 
изображений произведений искусства).
Работа поддержана грантом РФФИ № 12–07–
00146-а.
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ЧЕМ ОТЛИЧАЕТСЯ «ПОНИМАНИЕ» ОТ «ЗНАНИЯ»?

Д. С. Бережной
berezhnoy.daniil@google.com
МГУ им. М. В. Ломоносова (Москва)

Основным направлением исследований 
когнитивной науки являются информационные 
процессы, преобразование информации в ходе 
познавательной деятельности, формирование 
и использование знаний. Однако в рамках 
когнитивного направления как мультидисци-
плинарной науки существует значительная не-
определённость в терминах. Так, не всегда чётко 
разграничивают понятие перцептивных данных 
и знаний, предлагаются различные варианты 
представления самих знаний (скрипты, фреймы, 
пропозиции, образы) и, наконец, неясным оста-
ётся механизм использования знаний – является 
ли наличие знаний самодостаточным или не-
обходим дополнительный процесс, приводящий 
к «пониманию» приобретенных знаний. Анализ 
вопроса о знании и понимании можно встретить 
уже в классических психофизиологических 
работах И. М. Сеченова (1878), в которых на-
бор ассоциаций, приобретаемых пассивно, он 
выделял в качестве исходного знания. И только 
в случае активного отношения человека к полу-
ченным знаниям через оценку их значимости 
и ценности в результате аналитико-синтетиче-
ского процесса (опыта) приходит понимание 
приобретенных знаний и возможность их целе-
направленного использования при организации 
поведения. Однако последующие концепции в 
рамках психофизиологии и физиологии высшей 
нервной деятельности, сосредоточившиеся в 
основном на анализе обучения, далеко ушли от 
этих представлений. Так, в рамках современ-
ной классификации обучения (Зорина, 2002), 
ассоциативные и когнитивные процессы вы-
деляются как отдельные типы. В связи с этим в 
работе предпринята попытка оценить на основе 
использования системно-информационного 
подхода (Никольская, 2010) роль ассоциативно-
го и аналитико-синтетического процессов при 
формировании целенаправленного поведения.

Исследование проводилось на мышах линии 
BALB/c. Использовалась оригинальная модель 
пищедобывательного поведения в многоальтер-
нативном лабиринте по методике свободного 
выбора (Никольская, 2010), уровень пищевой 
депривации составлял 24 ч. Для решения пред-
ложенной задачи животным требовалось не-
сколько опытов, в ходе которых было необходи-
мо выявить закономерности функционирования 
оперантных элементов среды и на основании 

них организовать своё поведение. Всем элемен-
там среды присваивались символы, за счёт чего 
регистрация поведения животных осуществля-
лась в виде символьных последовательностей, 
отражавших всю историю познавательной 
деятельности. В ходе обработки данных прово-
дился частотный анализ последовательностей, 
состоящих из 1, 2, 3… n действий, вычислялась 
вероятность перехода между отдельными знака-
ми и вероятность выполнения последовательно-
стей, соответствующих целостному решению.

Опыты с мышами линии BALB/c из питом-
ника «Столбовая», проводившиеся с интервалом 
в 48 ч, позволили выявить следующие когни-
тивные этапы в ходе обучения. В первую оче-
редь происходила ориентация в пространстве 
и выделение семантических узлов (значимых 
элементов), однако этого оказывалось недоста-
точно для формирования целенаправленного по-
ведения. Чётко выделялась стадия эфферентной 
генерализации, в ходе которой животные порож-
дали значительное разнообразие символьных 
последовательностей – комбинаций значимых 
элементов – и уже на основе оценки порожда-
емых вариантов (аналитико-синтетического 
процесса) в дальнейшем осуществлялась орга-
низация поведения. Если начальный этап ори-
ентации в пространстве занимал 1–2 опыта, по-
следующие процессы, несмотря на возможность 
быстрого получения подкрепления, были более 
длительными. В результате для формирования 
поведения, соответствующего решению задачи, 
животным требовалось в среднем 13–16 опытов. 
Сформированное поведение тестировалось на 
свойство адаптивности – на пути предпочитае-
мой маршрутной реализации в лабиринте стави-
лась перегородка, при этом оставалась возмож-
ность реализовать его через альтернативные, 
ранее апробированные, маршрутные варианты. 
Способность данных мышей «с места» пере-
строить своё поведение – свойство адаптивно-
сти – предполагает наличие внутреннего плана 
поведения, на уровне подцелей, инвариантного 
по отношению к конкретной маршрутной реали-
зации. Только такое поведение может быть опре-
делено как целенаправленное. Неожиданные 
данные были получены в эксперименте, прове-
дённом по той же схеме с мышами BALB/c из 
вивария НИИ Канцерогенеза. Выяснилось, что 
несмотря на сходную динамику ориентации в 
пространстве и выявления семантических эле-
ментов, этап порождения разнообразия связей 
отсутствовал. Это отразилось на качестве пове-
дения: животные демонстрировали пищевое, но 
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не формировали пищедобывательного поведе-
ния. Интересно, что последовательность, соот-
ветствующая целостному решению, стабильно 
встречалась в каждом опыте, но её значимость – 
вероятность возникновения в опыте – не пока-
зывала положительной динамики. Однако, как 
только межопытный интервал у данной группы 
был изменён с 48 ч на 24 ч, данная структура уже 
в течении 2 опытов скачкообразно проявилась с 
высокой значимостью. Этот феномен поставил 
вопрос о роли межопытного интервала для по-
знавательной деятельности и была проведена 
серия с такими же животными, но межопытным 
интервалом в 24 ч. Оказалось, что эти мыши 
быстро (уже в течение 5 опытов) формировали 
стереотипное поведение, соответствующее 
по структуре решению предложенной задачи. 
Однако информационный анализ показал, что 
в ходе познавательной деятельности они также 
порождали удивительно малое разнообразие 
символьных последовательностей (12±1 разных 
4 грамм против 27±2 у мышей из «Столбовой») 
и сразу объединяли их в длинную последова-
тельность, совпадающую по своей структуре с 
предложенным решением. Тест на адаптивность 
показал, что при столкновении с преградой 
данные животные не могли перестроить своё 
поведение на альтернативные, ранее апроби-
рованные варианты, а значит, в данном случае 
можно говорить о жёстком поведенческом ша-
блоне, использовании ассоциаций без их оцен-
ки. В то же время целенаправленное поведение 

предполагает наличие плана действия, постро-
енного на основании аналитико-синтетического 
процесса – апробирования и оценки различных 
вариантов. Несмотря на сходную «внешнюю», 
поведенческую структуру, содержание, вну-
тренняя структура здесь абсолютно разная – 
ведь только целенаправленное поведение от-
ражает «понимание», поскольку формируется 
на основе выявления причинно-следственных 
связей. Полученные данные свидетельствуют о 
том, что поведение, сформированное на основе 
одних лишь «знаний» – ассоциаций – через их 
шаблонное использование, может в некоторых 
случаях являться адекватным, но будет лишено 
целенаправленности. Оценивая с точки зрения 
«понимания», такое поведение может быть опи-
сано как имитация. Каковы же критерии отли-
чия «знания» от «понимания»? С точки зрения 
И. М. Сеченова, ключевым моментом здесь яв-
ляется активный аналитико-синтетический про-
цесс, противопоставленный пассивному про-
цессу приобретения «знаний». Таким образом, 
отличить «понимание» от имитации мы сможем, 
только зная динамику, историю познавательной 
деятельности и чётко разделяя активные и пас-
сивные процессы.
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О КОГНИТИВНОЙ ПРИРОДЕ ЯЗЫКА ПРОФЕТИЧЕСКИХ ТЕКСТОВ

Г. И. Берестнев
berest-gen@mail.ru
Балтийский федеральный университет 
им. И. Канта (Калининград)

Новыми объектами современной когнитив-
ной лингвистики выступают знаковые сущно-
сти, содержательно ориентированные на некую 
«иную действительность», трансцендентную 
обычному языковому сознанию, находящуюся 
за пределами бытового понимания и пости-
гаемую лишь в отдельных ее составляющих. 
В психоанализе З. Фрейда и аналитической 
психологии К. Г. Юнга эта действительность 
определяется как Бессознательное. Средством 
выражения содержаний Бессознательного слу-
жат образы, символы, организующиеся в сим-
волические тексты посредством особого языка, 
который отличается от естественного языка по 

многим параметрам. «Язык символов, – писал 
по этому поводу Э. Фромм, – это тот язык, ко-
торый позволяет внутренний опыт, ощущения, 
переживания и мысли выразить в той же мере, 
что и события внешней реальности. У этого язы-
ка другая логика, отличная от той, которой мы 
пользуемся в повседневном общении…». Цель 
доклада – показать когнитивную специфику 
языка пророчеств, наиболее отчетливо прояв-
ляющуюся в трансцендентности его категорий 
естественному языку.

«Иной действительностью» для человека яв-
ляется будущее. По закону когнитивного освое-
ния времени оно мыслится на основе событий, 
но его события ирреальны, до определенного 
момента существуют лишь в человеческом со-
знании. Будущее неизвестно человеку, не 
актуально для него, но, тем не менее, человек 
думает о его событиях и при этом мыслит их 
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как неизбежность, которая допускает лишь не-
которое влияние на себя, но в целом подчиняет 
себе человека. Ср. в русской лингвокультурной 
традиции: Чему быть, того не миновать; Чему 
быть, тому и статься; Как чему быть, так и 
быть; Что будет, то будет, того не минуешь; 
Коли быть беде, то ее не минуешь; Бойся не 
бойся, а року не миновать; Бойся не бойся, а 
от части своей (от участи) не уйдешь. Сфера 
развертывания событий будущего – реальность 
настоящего, но как таковое будущее существует 
лишь в человеческой ментальности. События 
будущего не принадлежат реальному бытию, 
но как бы заранее существуют, потому что с 
абсолютной неизбежностью осуществляются 
в настоящем, а потом сохраняют себя в памяти 
о прошлом. Онтологическая парадоксальность 
будущего, его ирреальность, поддерживаемая 
парадоксальностью его когнитивной структу-
ры, дает основание полагать, что столь же не-
обычным является и язык, на котором изложены 
тексты о нем.

На таком языке изложены профетические 
тексты – дискурсивные образования, в которых 
представляются знания человека о событиях 
будущего, со временем получающие подтверж-
дение в реальности. Характерную черту этого 
языка составляет семантическая неопределен-
ность его отдельных единиц, обусловленная 
особой масштабностью соответствующих кате-
горий, выходом их за рамки собственно языко-
вых содержаний. Это обстоятельство сближает 
подобные единицы с символическими формами, 
для которых также характерна содержательная 
масштабность и многомерность.

С точки зрения внешних функциональных 
свойств языка масштабность подобных про-
фетических категорий проявляет себя как 

характерная «зонность» соотносимых с ними 
референтов. Механизмы референтной неопреде-
ленности соответствующих слов в пророчествах 
разнообразны. Это может быть неразличение 
имен собственных и имен нарицательных – одни 
и те же лексемы используются для обозначения 
в референтной сфере и строго индивидуальных 
объектов, и их классов. Это может быть так-
же более общая позиция в плане отношений 
диалектного родства – ориентированность на 
более широкое в пространственном плане пра-
языковое состояние внутри конкретного языка. 
Референтная неопределенность языка проро-
честв обусловливается также неразличением 
не только междиалектных, но и межъязыковых 
лексических параллелей, откуда следует, что 
язык пророчеств вообще «центробежен» – ори-
ентирован на возможно более широкое прая-
зыковое состояние, границы которого имеют, 
однако, относительный характер. В языке про-
рочеств наблюдается использование эпитетов, 
значимых для неопределенно широкой рефе-
рентной зоны, – т. е. неопределенно широких по 
своей «сильной» семантике. Эти и некоторые 
другие функционально знаковые особенности 
языка пророчеств могут стать основанием для 
дальнейших типологических обобщений в дан-
ной сфере.

В целом в докладе будет доказываться по-
ложение о том, что глубинные категории че-
ловеческой ментальности более масштабны и 
в функционально-знаковом отношении более 
неопределенны по сравнению с сущностями 
поверхностно-языкового уровня. И в этом 
смысле они трансцендентны категориям языка. 
Это и есть «Невысказываемое», которое, со-
гласно Л. Витгенштейну, само раскрывает себя 
в образе.

ЦЕННОСТНАЯ ДЕТЕРМИНАЦИЯ 
ПРОФЕССИОНАЛЬНОЙ НАДЕЖНОСТИ

Ю. В. Бессонова, Е. О. Лазебная
mosemercom@mail.ru, leopsy@mail.ru
Институт психологии РАН (Москва)

Проблема обеспечения профессиональной 
надежности, как одна из основных задач психо-
логии труда, наибольшее значение приобретает 
в профессиях, связанных с повышенными требо-
ваниями к человеку, экстремальностью условий, 
ответственностью, высокой ценой ошибки, ри-
ском для здоровья и жизни. Пришедшее из техни-
ческих наук, понятие надежности традиционно 

представляется комплексным. Применительно 
к профессиональной деятельности человека, 
надежность также рассматривается как ин-
тегральное системное качество. Основными 
показателями надежности считались критерии 
безотказности, безошибочности работы в опре-
деленных условиях в течение заданного периода 
времени с заданными показателями эффективно-
сти (Никифоров 1991: 134–135, Губинский 1882 и 
др.). Несомненна роль условий труда: как отме-
чает Небылицын 1990, проблема надежности мо-
жет возникать только в условиях экстремальных, 
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необычных, напряженных, предъявляющих по-
вышенные требования к личности специалиста. 
Закономерно включение в понятие надежности 
характеристик самой личности работающего 
человека, способности сохранять требуемую эф-
фективность труда и требуемых рабочих качеств 
в условиях возможного усложнения обстановки 
(Завалова, Ломов, Пономаренко 1971: 23–24). В 
связи с этим выделяется понятие функциональ-
ной надежности как свойства функциональных 
систем человека обеспечивать его динамическую 
устойчивость в выполнении профессиональной 
задачи в течение определенного времени и с за-
данным качеством. (Бодров, Орлов 1998: 36). 
Сложность понятия надежности обуславливает 
необходимость ее системного анализа. Одним из 
наиболее привлекательных подходов к изучению 
надежности является ее рассмотрение также с 
точки зрения ресурсного подхода, который яв-
ляется удобной метафорой для отражения цены 
деятельности и позволяет оценить также психи-
ческие, психофизиологические, психологические 
«затраты» субъекта труда.

Методики: шкала стресса PSM-25, 
Дифференциальная диагностика состояний 
сниженной работоспособности ДОРС (Леонова 
А. Б., Величковская С. Б.), Хроническое 
утомление (Леонова А. Б.), Личностная тре-
вожность (Ч. Спилбергер), Диагностика про-
фессионального выгорания (К. Маслач), тест 
Ш. Шварца и Р. Билски для изучения ценностей, 
Методика исследования самоотношения (МИС) 
В. В. Столина и С. Р. Пантелеева, «Шкала базис-
ных убеждений» Р. Янов-Бульман, Фрайбургский 
личностный опросник FPI. Работоспособность 
и безошибочность оценивались с помощью 
методики ЧКТ. Психофизиологические затраты 
оценивались по показателям частоты сердечных 
сокращений (ЧСС) и оксигенации крови.

Обследованный контингент – летчики, 
114 чел.

Проведена дифференциальная оценка вкла-
да функциональных состояний, личностных 
особенностей, условий труда в обеспечение 
профессиональной надежности. Установлено, 
что надежность деятельности и особенности ре-
агирования организма, психофизиологическая 
«цена», связаны с различными психологически-
ми качествами. Так, со скоростью выполнения 
умственной работы в наибольшей степени 
взаимосвязаны типологические особенности 
индивида, а также личностные качества, среди 
которых наибольшее значение имеют: спон-
танная и реактивная агрессивность (р=0,007), 
общительность (0,02), экстраверсия (0,003), 
маскулинность (0,02).

Влияние функциональных состояний субъ-
екта труда более выражено и более системно, 
однако они сказываются не столько на точности 
и скорости работы, сколько на «психофизио-
логической цене» деятельности, что подчер-
кивает роль ФС в обеспечении надежности и 
значимость их в доклинической диагностике 
снижения пригодности. Подтверждением мо-
жет случить тот факт, что выгорание (редукция 
профессиональных обязанностей), личностная 
тревожность, уровень стресса, утомление (эмо-
ционально-аффективные реакции, физический 
дискомфорт, снижение мотивации общения при 
утомлении) положительно связаны с ростом 
ЧСС, а все те же состояния плюс снижение 
удовлетворенности, наличие состояний моно-
тонии и пресыщения способствуют снижению 
содержания кислорода в крови. Таким образом, 
негативные функциональные состояния способ-
ствуют истощению ресурсов организма, что, 
в свою очередь, должно еще более усиливать 
данные состояния, например, в виде прогресси-
рующего утомления.

Установлено, что результативные показа-
тели надежности и ее «психофизиологическая 
цена» наиболее сильно обусловлены ценност-
но-мотивационными особенностями личности 
человека. Регрессионный анализ позволил 
установить ценностные детерминанты надеж-
ности. Наибольшее значение для обеспечения 
результативных показателей надежности имеет 
высокая значимость для личности ценностей 
«достижения» (индекс в уравнении регрессии 
35,0), «доброта» (22,3), «самостоятельность» 
(9,1), «стимуляция» (3,3), в то время как показа-
тели функционального состояния гораздо менее 
значимы: общительность (6,4), открытость (3,5) 
и т. д. Отрицательно на надежности сказывается 
высокий уровень ценностей «безопасность» 
(21,7), «конформность» (21,5), «власть» (17,6), 
«традиции» (3,8), а также потеря уверенности 
в контролируемости мира по Р. Янов-Бульман 
(12,3) и справедливости (11,1), и только по-
том – стресс (6,1), утомление (2,7), физический 
дискомфорт (0,4). Данные ценности входят в 
одну из трех базовых категорий субъективного 
мира человека, а именно веру в то, что в мире 
больше добра, чем зла. Здоровое чувство без-
опасности и уверенности в самом себе являются 
базовыми ощущениями нормального человека. 
Полученный в исследовании результат под-
тверждает, что расходование ресурсов есть 
результат не только и не столько необходи-
мости активизации, поддержания состояния 
алертности в процессе деятельности, сколько 
особенностей ценностно-детерминированного 
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отношения, представления о враждебности 
мира и необходимости противостояния ему.

Итак, результативные показатели надеж-
ности (скорость и безошибочность) в большей 
степени взаимосвязаны с личностными особен-
ностями субъекта труда, прежде всего с типо-
логическими особенностями нервной системы, 
а также частично детерминируются направлен-
ностью на результат. Результативность работы 
слабо коррелирует с психофизиологическими 
затратами организма, следовательно, высокая 
эффективность деятельности возможна и при 
низкой, и при высокой ее «цене». «Затратность» 
деятельности в большей мере определяют цен-
ностные ориентации человека, структура уста-
новок и смыслов, преломляясь через которые, 
деятельность предстает как значимая либо не-
значимая для личности. Таким образом, оценка 

и исследование профессиональной надежности 
невозможны без раскрытия роли субъектной ак-
тивности, влияния на деятельность самой лич-
ности, ее переживаний, структуры смыслов и 
ценностных приоритетов, реализуемых в труде.
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Признание определенного качества разви-
тия когнитивного ресурса человека как пред-
посылки проявления и развития его иннова-
ционного потенциала определяет оформление 
социального запроса на междисциплинарное 
знание о феномене когнитивного развития че-
ловека в образовательной практике. При этом 
подход к обучению когнитивным навыкам 
в логике инструментализма способен суще-
ственно ограничить развивающий потенциал 
«когнитивного образования» и редуцировать 
«когнитивные инновации» к новым средствам 
педагогических манипуляций, не обеспечива-
ющих принципиально нового качества образо-
вательных эффектов, отвечающих ценностям 
компетентностного подхода. Сама возможность 
переноса когнитивных навыков в различные 
контексты образовательной и профессиональ-
ной деятельности связывается в зарубежных 
исследованиях с организацией определенных 
условий, включающих акцент на метакогни-
тивных и аффективных компонентах обучения, 
ориентацию на рефлексию стратегий обучения 
и саморегуляцию, опору на предшествующий 
когнитивный опыт студентов (P. R. J. Simons) 
(Billing 2007).

Интерпретация идей антропоэпистемологии 
(S. Fuller) в контексте осмысления проблемы 
развития компетентности человека позволяет 
рассматривать образование как институт прояв-
ления «эпистемологического голоса» человека и 
преодоления «ассиметрии когнитивных автори-
тетов» (Fuller 1999). S. Paavola и K. Hakkarainen 
указывают на необходимость «эпистемологи-
ческого сдвига» в представлениях педагогов, 
когнитивистов, студентов и заинтересованных 
сторон в создании образовательной системы, 
способной отвечать на социокультурные вы-
зовы общества знания (Paavola and Hakkarainen 
2005). При этом категории «знание» и «создание 
знания» являются ключевыми и выступают 
как основания для критического осмысления 
существующих моделей образования и постро-
ения новых, адекватных современным реалиям. 
Понимание образовательной деятельности 
как когнитивной по содержанию задает фокус 
осмысления феноменов становящейся образо-
вательной реальности как пространства индиви-
дуальных образовательных выборов студентов.

Обозначенные выше тенденции включения 
проблемного поля развития образования в 
онто-эпистемологический дискурс указывают 
на принципиальную значимость исследования 
онто-эпистемологического измерения «ког-
нитивного образования», что и определило 
замысел экспериментального исследования, 
направленного на реконструкцию ценност-
но-смысловой картины образовательной 
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реальности как основания для проявления фе-
номенов и противоречий развивающейся обра-
зовательной практики. Для реализации замысла 
исследования использованы модификации 
зарубежных методик, позволяющих, с одной 
стороны, удерживать актуальную проблематику 
«когнитивного образования», а с другой – со-
держательно описывать в адекватных конструк-
тах представления студентов о содержании 
образовательной деятельности. Репрезентация 
эпистемологических и онтологических уста-
новок студентов проводилась с помощью мо-
дифицированного варианта методики «Шкала 
оценки эпистемологических и онтологических 
установок педагогов» (The Four-quadrant Scale: 
G. J. Schraw and L. J. Olafson). Целесообразность 
выбора «Опросника подходов и навыков об-
учения студентов» (ASSIST: H. Tait, V. McCune, 
N. J. Entwistle) определяется тем, что его кон-
цептуальными основаниями являются подходы 
к обучению как «воспроизведению знания» 
и обучению как «пониманию и развитию», 
подходы к научению («глубинный», «страте-
гический» и «поверхностно-безразличный») и 
предпочтения в стиле преподавания (ориента-
ция на понимание или передачу информации). 
Использование «Опросника мотивированных 
стратегий обучения» (MSLQ: P. R. Pintrich, 
D. A. F. Smith, T. Garcia, W. J. McKeachie) ориен-
тировано на исследование мотивационных уста-
новок и особенностей использования различных 
стратегий обучения студентами. Существенным 
основанием отбора данного диагностического 
инструмента является его теоретическая база – 
социально-когнитивный подход к мотивации и 
саморегуляции обучения.

В экспериментальном исследовании при-
няли участие студенты I–III курсов факультета 
психологии Томского государственного универ-
ситета (4 специальности, всего 104 человека), 
студенты I–IV курсов факультета физической 
культуры Томского политехнического уни-
верситета (89 человек) и магистры Томского 
государственного университета (направление 
подготовки – «Юриспруденция», 28 человек).

Обработка данных с помощью дисперсион-
ного анализа (ANOVA) позволила определить 
достоверные различия в группах студентов с раз-
личными онто-эпистемологическими предпочте-
ниями по шкалам опросников: взаимосвязь идей, 
аргументация, привязка к требованиям курса, 
социальное взаимодействие. При этом самоопре-
деление студентов в направлении эпистемологи-
ческого релятивизма в большей степени отвечает 
условиям развития когнитивного ресурса, так 
как в этом случае студенты ориентированы на 

использование более эффективных когнитивных 
стратегий и социальное взаимодействие.

Обобщение результатов исследования и их 
осмысление в контексте когнитивной проблема-
тики практики высшего образования позволяет 
сформулировать следующие выводы: выявлена 
тенденция смещения эпистемологических и 
онтологических предпочтений студентов в 
зависимости от курса обучения в направле-
нии эпистемологического и онтологического 
релятивизма; фиксируется отсутствие досто-
верных различий в онто-эпистемологических 
предпочтениях студентов в зависимости от 
направленности профессионального обучения; 
прослеживается зависимость между выбором 
онто-эпистемологических предпочтений и ка-
чеством аргументации этого выбора; ценност-
но-смысловая «неоднородность» пространства 
образовательных выборов студентов определяет 
целесообразность рассмотрения онто-эписте-
мологических предпочтений студентов как 
параметров индивидуализации образователь-
ного взаимодействия в его одновременной 
направленности как на «соответствие», так и 
«развитие» образовательных установок студен-
тов; образовательные предпочтения студентов 
определяются их онто-эпистемологическими 
установками и обуславливают особенности «об-
разовательного поведения»: направленность на 
развитие или «экономию» когнитивного ресур-
са; студенты, не разделяющие ценности разви-
тия, характеризуются зависимостью от внешних 
требований к содержанию образования и пред-
метного содержания курсов, демонстрируют, 
с одной стороны, выраженную потребность в 
социальном одобрении, а с другой – низкий уро-
вень способности к конструктивному социаль-
ному взаимодействию; существует корреляци-
онная связь между представлениями студентов 
о ценностных основаниях организации образо-
вательного процесса и уровнем сложности и эф-
фективности используемых в качестве средств 
образовательной деятельности когнитивных 
стратегий; проявление «эпистемологических 
голосов» участников образовательного взаимо-
действия может находить адекватное отражение 
в идее конструирования рефлексивного знания 
в процессе образовательной деятельности как 
знаниевой основы развития компетентности.
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Современное технологически-ориенти-
рованное общество требует все большей 
самостоятельности человека в отношении по-
становки целей, планирования и организации 
собственной деятельности для достижения 
социально и индивидуально значимых резуль-
татов. Несомненно, что в ответ на эти требо-
вания человек мобилизует имеющийся у него 
индивидуальный потенциал, сформированный 
в процессе онтогенеза под влиянием генетиче-
ских и средовых факторов и имеющий сложную 
внутреннюю структуру. Совокупность литера-
турных данных и собственные результаты эм-
пирических исследований позволяют предполо-
жить, что функционирование такой структуры, 
в частности, обеспечивается двумя относитель-
но самостоятельными контурами регуляции. 
Один из них способствует функционированию 
человека как отдельного индивида и в большей 
степени связан с его интеллектуальной эффек-
тивностью, а другой регуляторный контур обе-
спечивает кооперативное функционирование 
человека в сообществе и в большей степени 
связан с его коммуникативной эффективностью 
и ценностно-смысловой сферой (с социаль-
ным интеллектом). Своеобразие человека в 
этом контексте может определяться, наряду с 
другими факторами, разной степенью функци-
ональной активности этих двух контуров регу-
ляции и, как следствие, может детерминировать 
существование специфических стилей само-
регуляции и самоорганизации деятельности, 
обусловливающих результативность деятель-
ности человека в одних ситуациях и отсутствие 
значимых результатов – в других ситуациях. 
В связи с этим, выявление этих стилей стано-
вится актуальной задачей для психологической 
науки. Выявлению стилевых особенностей 
саморегуляции и самоорганизации способ-
ствует моделирование деятельности на основе 
компьютерных технологий биоуправления 
(БОС-технологии), нацеленных на обучение и 
развитие у человека механизмов осознанной 
саморегуляции. Однако достижение человеком 
высоких результатов в подобных технологиях 
возможно только при соорганизации элементов 
различного уровня (физиологического, пси-
хофизиологического и личностного) в единую 
функциональную систему.

В соответствии с изложенными представле-
ниями было проведено эмпирическое исследо-
вание, в ходе которого оценивались когнитивные 
способности (использовались «Краткий отбо-
рочный тест» В. Н. Бузина, Э. Ф. Вандерлика и 
методика «Скрытые фигуры» Л. Л. Терстоуна 
для оценки параметра «полезависимость-по-
ленезависимость») и коммуникативность 
(применялись методики «Диагностика осо-
бенностей общения» В. Н. Недашковского 
и «Направленность личностного общения» 
С. Л. Братченко). Кроме того, интеллектуальная 
и коммуникативная активность участников ис-
следования оценивалась с помощью «Опросника 
формально-динамических свойств индивиду-
альности» В. М. Русалова. Также был использо-
ван «Опросник самоорганизации деятельности» 
(Е. Ю. Мандрикова) и типологический опросник 
ТОП-ЮНИТ (лаборатория Гуманитарных тех-
нологий, Москва).

В исследовании была апробирована экспе-
риментальная модель обучения навыкам био-
управления на основе психофизиологической 
системы «БОСЛАБ». Опыт использования мо-
дели позволяет рассматривать ее, с одной сто-
роны, как процедуру моделирования деятель-
ности, способствующую оценке показателей 
самоорганизации человека и его отношения к 
«новой» деятельности, а, с другой стороны, как 
процедуру обучения новым навыкам, на основе 
которой можно судить о способности человека 
к обучению. В апробации эксперименталь-
ной модели приняли участие 175 юношей и 
девушек, психофизиологические параметры 
которых при обучении навыкам осознанной 
саморегуляции непрерывно вводились в элек-
тронную базу данных. В итоге были вычисле-
ны нормативные показатели, характеризующие 
функциональное состояние испытуемых и его 
динамику.

Полученные в процессе исследования резуль-
таты свидетельствуют о том, что к окончанию 
процедуры обучения навыкам биоуправления 
можно наблюдать положительную динамику 
психофизиологических показателей, характе-
ризующих эффективность механизмов саморе-
гуляции у испытуемых. Однако был установлен 
факт наличия большой величины дисперсии 
по некоторым из регистрируемых показателей. 
Следовательно, можно предположить, что в изу-
чаемой выборке имеются представители разных 
типов людей со специфическими механизмами 
саморегуляции.
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Проведенный корреляционный анализ по-
зволил выявить ряд значимых корреляций 
между физиологическими и психологическими 
показателями. Например, индекс симпато-адре-
налового тонуса (САТ) и индекс напряжения 
(ИН), отражающие особенности нервно-гу-
моральной регуляции, положительно корре-
лировали с такими психологическими показа-
телями как «степень интровертированности», 
«склонность планировать свою деятельность» 
и «коммуникативный потенциал». Вместе с тем 
был установлен факт отсутствия значимых кор-
реляций между физиологическими индексами и 
показателями когнитивной результативности.

Однако значимая, но слабая положительная 
корреляция (r=0,234; p=0,020, n=102) с ког-
нитивной результативностью обнаружилась у 
показателя «соотношение мощности спектра 
низких и высоких частот» (LF/HF). Вместе с тем 
показатель LF/HF отрицательно коррелировал с 
показателем «наличие позитивных отношений с 
окружающими» (r=-0,302; p=0,019; n=60) и «ком-
муникативная эргичность» (r=-0,268; p=0,038; 
n=60). При этом, чем в большей степени снижа-
лась величина LF/HF в процессе обучения навы-
кам биоуправления, тем сильнее была выражена 
способность понимать других людей в ситуации 
коммуникации (r=-0,425; p=0,002; n=49) и выше 
коммуникативный потенциал (r=-0,352; p=0,013; 
n=49). Наряду с этим, мощность спектра низких 
частот (LF) в сильной степени коррелировала 
с показателем диалоговой направленности в 
общении (r=0,552; p=0,000; n=45). Однако, чем 
в большей степени показатель LF снижался в 

процессе обучения навыкам биоуправления, тем 
менее человек оказывался склонен использовать 
диалог в процессе общения (r=-0,407; p=0,006; 
n=49).

Как можно заметить, в процессе обучения 
навыкам биоуправления физиологические по-
казатели в различной манере связаны с когни-
тивными и коммуникативными показателями. 
Приведенные примеры корреляций (а также 
другие эмпирические данные) убеждают в том, 
что мы располагаем материалом, позволяющим 
продемонстрировать наличие специфических 
стилей саморегуляции и самоорганизации 
деятельности. Эта убежденность усиливается 
результатами кластерного анализа, указываю-
щего на существование 4 групп испытуемых. 
Следует учитывать, что каждый из существу-
ющих стилей подчиняется не общим, а спец-
ифическим закономерностям, знание о которых 
может способствовать эффективному решению 
практических задач. Стилевые закономерности 
могут быть учтены для повышения эффектив-
ности БОС-тренингов, использующихся в сфере 
медицины, образования и профессиональной 
подготовки (например, при подготовке лиц экс-
тремальных профессий и спортсменов высокой 
квалификации).
Работа выполнена при поддержке гранта 
Правительства Российской Федерации для 
государственной поддержки научных исследований, 
проводимых под руководством ведущих ученых в 
российских образовательных учреждениях высшего 
профессионального образования, № 11.G34.31.0043

ВЛИЯНИЕ ГИПОКСИЧЕСКОГО ВОЗДЕЙСТВИЯ 
НА СЛУХОРЕЧЕВУЮ ФУНКЦИЮ

Г. М. Богомолова1, Е. А. Огородникова2, 
С. П. Пак2, Э. И. Столярова2

bgml@rambler.ru, speech.inf@gmail.com
1Санкт-Петербургский государственный 
политехнический университет, 2Институт 
физиологии им. И. П. Павлова РАН 
(Санкт-Петербург)

Изучение влияния гипоксии на базовые 
системы организма человека является одним 
из ведущих направлений современных иссле-
дований в области физиологии и медицины. 
Согласно большинству клинических наблю-
дений и экспериментальных данных, высокой 
чувствительностью к недостатку кислорода об-
ладают нервно-психические функции и сфера 

высшей нервной деятельности, что проявляет-
ся в расстройстве сложных аналитико-синтети-
ческих механизмов взаимодействия сенсорных 
и когнитивных процессов (мышление, память, 
внимание). Основной цикл исследовательских 
работ в этой области посвящен изучению вли-
яния гипоксии на деятельность зрительного 
анализатора и обработку визуальной информа-
ции. В данной работе представлены результаты 
начального этапа исследования влияния гипок-
сического воздействия на слуховую систему 
и ряд когнитивных функций, связанных со 
слухом и речью.

Исследование проведено на группе ис-
пытуемых, в общий состав которой вошли 25 
курсантов Военно-медицинской академии им. 
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С. М. Кирова: 20 юношей и 5 девушек в возрас-
те 18–22 года с нормальным психосоматическим 
статусом. Моделирование эффекта гипоксии 
осуществлялось при помощи гипоксикатора мо-
дели «Эверест» и дыхания через маску газовой 
смесью с пониженным содержанием кислорода 
(10.6–11.2) в течение 15 минут. Во время сеанса 
контролировалось содержание кислорода в кро-
ви (график сатурации) и частота пульса испыту-
емого. В серии экспериментов по исследованию 
разового воздействия гипоксии (РГ) измерения 
проводились в двух условиях: до РГ и через 5 ми-
нут после снятия маски. При изучении влияния 
интервальных гипоксических тренировок (ИГТ) 
измерения проводились до начала тренинга и 
спустя 2 месяца, в течение которых испытуемые 
получали 20 сеансов гипоксического воздей-
ствия. Оценка влияния гипоксии производилась 
на основе тестирования базовых слуховых навы-
ков: обнаружение паузы в сигналах разной дли-
тельности и спектрального состава, различение 
ритмических последовательностей, выделение 
целевого слова из суммы одновременно про-
изнесенных слов («речевой коктейль»). Кроме 
того, оценивалось воздействие гипоксии на ког-
нитивные показатели: произвольная вербальная 
память, объем кратковременной слуховой па-
мяти, устойчивость внимания. Для психофизи-
ческого тестирования слуховой функции были 
использованы инструментальные методики на 
базе компьютерной системы «Учись слушать», 
разработанной специалистами Института 
физиологии им. И. П. Павлова РАН и Санкт-
Петербургского НИИ уха, горла, носа и речи 
МЗСР РФ. Психологическое тестирование осу-
ществлялось на основе тестов Лурия, Джекобса 
и Бурдона. Слуховые тесты проводились в 
режиме РГ, тесты Лурия и Бурдона – в режиме 
ИГТ, Джекобса – РГ и ИГТ.

Результаты тестирования слуховых навыков 
позволили выявить различия в индивидуаль-
ных реакциях испытуемых на гипоксическое 
воздействие. В соответствии с характером 
изменения показателей они были объединены 
в группы: улучшение данных после гипокси-
ческого воздействия (1), отсутствие изменений 
(2), ухудшение результатов (3). По данным 
тестирования на обнаружение паузы относи-
тельное число испытуемых в 1-й и 2-й группах 
составило от 62% до 95% (тесты с сигналами 
разного спектрального состава). При этом 
среднее число правильных ответов по всем 
испытуемым и всему набору стимулов увели-
чилось на 15%, а время реакции уменьшалось 
на 7%. При выделении целевого слова в «рече-
вом коктейле» эти показатели составили – 83% 

(1–2 группы), 10% и 25%, соответственно. 
При восприятии ритма – 93%,12% и15%. 
Положительное воздействие гипоксии наи-
более проявилось при восприятии ритма и 
обнаружении паузы в относительно высокоча-
стотных тональных сигналах (1000 и 2000 Гц), 
наименее – при обнаружении паузы в шумовом 
и низкочастотном тональном сигнале (500 Гц). 
Увеличение скорости ответа после гипоксии 
зафиксировано при выполнении всех тестов 
этой серии. Кроме того, для 12 испытуемых, 
прошедших тестирование по всему набору из 
10 слуховых тестов, была определена основная 
тенденция в изменении показателей под влия-
нием гипоксического воздействия – условно, 
«лучше и равно» или «хуже» (рис.1).

Рис. 1. Индивидуальные различия в реакции на 
гипоксическое воздействие (данные 10 слуховых 
тестов)

Представленные гистограммы отражают 
индивидуальные различия в реакциях на гипок-
сическое воздействие и показывают, что пси-
хофизическое тестирование слуховых навыков 
может быть использовано для оценки степени 
устойчивости испытуемых к фактору гипоксии.

По результатам психологического тестирова-
ния было показало, что в наибольшей степени 
влиянию гипоксии подвержены характеристики 
кратковременной слуховой памяти. Это влияние 
при всех режимах воздействия носило положи-
тельный характер и проводило к увеличению 
продуктивности запоминания (в среднем на 
17%) и объема памяти: с 6.5 до 7.2 условных 
единиц (при РГ) и с 7.1 до 7.8 (при ИГТ) у 18 ис-
пытуемых из 19 участников этих тестов (рис. 2).

Рис. 2. Индивидуальные показатели изменения 
объема кратковременной слуховой памяти (dV) 
после гипоксического воздействия
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По результатам теста Лурия заметных изме-
нений под воздействием ИГТ выявлено не было: 
и до, и после гипоксии полный список слов 55% 
испытуемых воспроизводили после 3-х попыток. 
При выполнении теста Бурдона скорость про-
смотра строк до и после ИГТ также сохранялась 

на одном уровне (в среднем 0,4 строки за 1 с). 
Однако тенденция к улучшению проявилась в 
показателях концентрации внимания: снизилось 
число ошибок по группе (в среднем, на 23%), 
увеличилось число испытуемых, выполнивших 
тест без ошибок (на 25%).

О ПРИРОДЕ МЫШЛЕНИЯ

Д. Б. Богоявленская
mpo-120@mail.ru
ПИ РАО (Москва) 

Подобно тому, как в психометрической 
парадигме процедура измерения определяет 
понятие, так в психодиагностике материалу 
теста соответствует вид мышления. Вместе с 
тем, не учитывается, что виды мышления – на-
глядно-действенный, наглядно образный, по-
нятийный – это этапы становления мышления в 
онтогенезе, а не самостоятельные виды мышле-
ния. В то же время сам по себе значимый факт 
функциональной асимметрии полушарий мозга 
оказывает в настоящее время плохую службу в 
качестве научного плацдарма и объяснительно-
го принципа наличия образников-художников 
и вербалистов-ученых. Такой подход ведет к 
застою в исследовании важнейшей психической 
функции Homo-sapiens.

Полувековое исследование мышления как 
процесса в рамках школы Рубинштейна по-
зволяет утверждать, что процесс мышления за-
действует все языки (вербальный, образный), а 
их динамика связана непосредственно с местом 
и ролью конкретного этапа в решении задачи. 
Оно начинается с неоднократного проговарива-
ния условий задачи. Сразу после вербализации 
(речи вслух) наблюдается перевод условий 
на предметный (субъективный) код, который 
обеспечивает возможность трансформации, 
дополнения и преломления информации, по-
ступающей в виде задачи, в соответствии с 
информацией, хранящейся в памяти, что и обу-
славливает индивидуализированные формы по-
нимания одной и той же ситуации. С помощью 
этого кода на первом этапе анализа условий идет 
как бы восстановление предмета, реального со-
держания задачи. Это субъективное видение 
условий проблемной ситуации следует класси-
фицировать как «образ проблемной ситуации». 
Собственно условия задачи вычленяются в 
процессе соотнесения всего образного видения 
ситуации с требованием задачи. Требование 
определяет тот аспект, по которому в исходном 

материале вычленяются релевантные стороны 
объектов. Благодаря этому условия становятся 
однородными и, как следствие, сопоставимыми, 
что позволяет перейти к знаковому представле-
нию собственно условий задачи. Однородность 
условий позволяет выстроить систему их от-
ношений, а знаковая реализация – построить 
схему этих отношений. Конечно, мы учитываем, 
что речедвигательный анализатор обязательно 
включается в процесс построения этой системы: 
на уровне внутренней речи постоянно и речи 
вслух, когда у испытуемого нет других условий 
объективации.

Построенная схема системы отношений ис-
ходной задачи отражает видение задачи уже на 
другом уровне. Это абстракция сущности зада-
чи на новом витке ее отражения по сравнению с 
первоначальным образом проблемной ситуации. 
Здесь мы имеем дело со структурой, не только 
отображающей, но и порождающей: являясь 
результатом анализа отношений в данной про-
блемной ситуации, она выступает как ее субъ-
ективная мысленная модель, с которой как бы 
«считывается» тот или иной принцип решения 
(идея, гипотеза, концепция). В конечном счете, 
модель строится как замыкание гештальта, с 
чем и связано понимание ситуации. Это дей-
ствительно «видящая мысль» (Гете). Предельно 
тонко фиксирует это состояние Г. Хант как 
«ощущаемый смысл» (1998: 235). В ряде экспе-
риментальных исследований нами показано, что 
построение модели проблемной ситуации, далее 
концептуальной модели (К-модели), описывает 
полный цикл презентации конкретной ситуа-
ции, который включает с необходимостью весь 
набор языков и не ограничен каким-либо одним 
приоритетным: вербальным или визуальным 
(2009: 43–90).

В том случае, если слово отрывается от сто-
ящей за ним визуальной структуры, то, по мне-
нию и Л. М. Веккера, это ведет к непониманию. 
«Непонятая мысль… перестает быть мыслью в 
ее специфическом качестве и может быть только 
механически воспроизведенной… пустотелой 
речевой оболочкой, «речевым трупом» (Веккер 
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Л. М., 1998: 276). Это единство языков в про-
цессе мышления отмечает и С. Л. Рубинштейн: 
«Наглядные чувственные элементы образуют 
не только отправной пункт мышления, от ко-
торого мышление исходит, чтобы затем его 
покинуть, от него освободиться. В реальном 
мыслительном процессе понятия не выступают 
в отрешенном, изолированном виде; они всегда 
функционируют в единстве и взаимопроникно-
вении с наглядными моментами представлений 
и со словом, которое, будучи формой суще-
ствования понятия, всегда является вместе с 
тем неким слуховым или зрительным образом» 
(Рубинштейн, 1959: 61).

Для понимания природы перекодирования – 
«взаимодействия языков», языков «внутри 
индивида», Веккер использует в качестве анало-
гии, которая не хромает, а действительно схва-
тывает явление, перевод с иностранного языка. 
Мышление как процесс представляет собой, по 
его мнению, «непрерывный обратимый перевод 
информации с языка предметных гештальтов,.. 
представленных образами разных уровней обоб-
щенности, на… язык, представленный… струк-
турами речевых сигналов» (1998: 274–275).

Нами подчеркивается, что характер языка 
определяется содержанием этапа, он носит 
строго определенное функциональное значение. 
Подчеркивая визуальный характер К-модели, 
мы сталкиваемся с проблемой модальности 
ее реализации. С одной стороны, можно пред-
положить, что К-модель реализуется в языке 
ведущего анализатора данного человека. С 
другой, – данные многих исследований говорят 
в пользу универсальности пространственного 
кода. В этом плане интересно диссертационное 
исследование О. Таллиной по музыкальным 
способностям, в котором убедительно показа-
но, как музыканты перекодируют мелодию в 
пространственные схемы. Моцарт утверждал, 
что может увидеть все произведение единым 
взором в уме, как будто это прекрасная картина. 

Недаром Вл. Короленко в своей знаменитой по-
вести «Слепой музыкант» описывает освоение 
мира слепым ребенком путем перевода звуков 
в невидимое, но слышимое им пространство. 
По мнению Р. Арнхейма, зрение – единственная 
сенсорная модальность, в которой могут быть 
с достаточной сложностью представлены все 
пространственные отношения, в то время как 
диапазон тактильных и мускульных ощущений 
ограничен и носит симультанный характер 
(1994: 162). В этом плане очень значима мысль 
Веккера о том, что «устранение лимитов диа-
пазонов разных модальностей означает не осво-
бождение вообще от модальных, или качествен-
ных, характеристик мыслительного процесса, 
а освобождение от тех субъективных ограни-
чений, которые накладывает на эти характери-
стики специфика самого носителя информации. 
Это устранение субъективных ограничений… 
не ликвидирует, а объективирует модальные 
характеристики, что выражается в их перево-
де в более общую систему отсчета и на более 
универсальный физический язык» (Веккер 
Л. М., 1998: 101). Г. Хант объясняет данную 
возможность как реализацию «межмодальной 
трансляции», которую обеспечивает новая кора 
у человека (2002: 233).

Представленный подход позволил нам про-
следить формирование того, что угадывалось 
Рубинштейном еще в 1946 г., когда он писал 
об «особых схемах, которые как бы предвос-
хищают словесно еще не развернутую систему 
мыслей» (1946: 348).
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Мозговое обеспечение эмоций зависит не 
только от валентности эмоций, но и от таких 
факторов, как активационный компонент эмо-
ций (Russell 1980, Aftanas et al. 2004, Yoon-Ki 
Min et al. 2005), способ индукции эмоций – 
внешняя или внутренняя (Данько и др. 2011). 
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В наших предыдущих исследованиях, во 
время внутренней индукции эмоциональных 
состояний у студентов-актеров (переживания 
сценических этюдов или автобиографических 
ситуаций), были выявлены различия в параме-
трах ЭЭГ в зависимости от того, личными или 
сценическими переживаниями вызывались 
эмоции (для обзора см. Данько 2008, Данько 
и др. 2011). Было сделано предположение, что 
полученные различия могут быть связаны с 
разной интенсивностью переживаемых личных 
или сценических эмоций (активационный ком-
понент) или с разным вкладом в реализуемую 
деятельность сопутствующих когнитивных про-
цессов: автобиографическая память (при лич-
ных эмоциях) и творческое воображение (при 
сценических эмоциях). Однако в известной нам 
литературе не удалось найти сравнения пара-
метров осцилляторной ЭЭГ при сопоставлении 
таких сложных видов когнитивной деятель-
ности, как эпизодическая память и творческое 
воображение. Настоящее исследование имело 
целью получение такого рода данных.

В исследовании приняли участие 49 сту-
дентов-актёров (29 мужчин, 20 женщин). 
Испытуемые с открытыми глазами (взгляд 
фиксирован на точке) выполняли задания из 
актерского тренинга: 1) реальная прогулка (Р) – 
(доминирование эпизодической памяти) – за-
дание мысленно пройти по хорошо известной 
дороге; 2) фантастическая прогулка (Ф) – (доми-
нирование творческого воображения) – задание 
мысленно пройти по выдуманной, фантасти-
ческой дороге. Каждое из заданий состояло из 
трех этапов: нейтральная прогулка (Р или Ф); 
эмоционально положительная прогулка (РП 
или ФП); эмоционально негативная прогулка 
(РН или ФН). Состояние покоя с открытыми 
глазами использовалось в качестве референтно-
го. Испытуемые оценивали по шкале от +3 до 
–3 выраженность эмоций во время выполнения 
заданий.

Регистрация ЭЭГ проводилась от 19 электро-
дов (система 10–20) с объединенным референт-
ным электродом на мочках ушей, монополярно. 
Вычислялись оценки абсолютной мощности 
ЭЭГ в 7 частотных диапазонах: от дельта (1,5–
3 Гц) до гамма (30–40 Гц). Для статистического 
анализа использовался дисперсионный анализ 
(ANOVA). При определении достоверности 
влияния взаимодействий основных факторов 
(main effects) учитывалась поправка Гринхауза-
Гайзера. Топография значимых различий выяв-
лялась посредством множественных сравнений 
(post hoc comparisons) с использованием LSD 
критерия Фишера. Нуль-гипотеза – отсутствие 

достоверных различий между средними – от-
клонялась при вероятности ошибки < 0,05.

В результате исследования выявлено, что 
при сравнении заданий РН и РП с заданием Р, 
задания с разной эмоциональной валентностью 
характеризуются разнонаправленными измене-
ниями мощности в высокочастотных диапазонах 
ЭЭГ – в задании РН мощность в бета и гамма 
диапазонах преимущественно уменьшается, в 
задании РП – преимущественно увеличивается, 
а уменьшения мощности отмечаются только 
в лобных отведениях. При сравнении заданий 
ФН и ФП с заданием Ф таких четких разнона-
правленных изменений не выявлено. Возможно, 
это может объясняться разной выраженностью 
возникающих во время выполнения заданий 
эмоций. Так, согласно субъективной оценке ис-
пытуемых, задания РП и РН характеризуются 
большим диапазоном эмоциональных пере-
живаний (от +2,56 баллов для задания РП до 
–1,8 баллов для задания РН), чем задания ФП и 
ФН (+2 и –1 баллов соответственно).

При сравнении эмоционально нейтральных 
заданий Р и Ф с состоянием ГО показано, что 
эти разные когнитивные задания характеризу-
ются сходными изменениями в картине ЭЭГ, 
которые затрагивают все частотные диапазоны. 
Различия между заданиями Р и Ф в сравнениях 
Р-ГО и Ф-ГО отражаются только в степени вы-
раженности изменений мощности ЭЭГ в высо-
кочастотных диапазонах – во время задания Ф 
изменения мощности в бета и гамма диапазонах 
более выражены. При непосредственном срав-
нении заданий Ф и Р между собой показано, что 
задание Ф относительно Р отличается умень-
шением мощности в бета и гамма диапазонах 
в лобных отделах на фоне преимущественного 
увеличения мощности в остальных отделах 
коры. Тот факт, что при сравнении двух когни-
тивно разных предположительно эмоционально 
нейтральных заданий получены такие же изме-
нения в картине ЭЭГ, как и при сравнении за-
даний с исходно разной эмоциональной валент-
ностью, позволяет предположить, что различия 
между заданиями Р и Ф все же больше связаны 
с разной эмоциональной окраской этих заданий. 
Согласно самоотчетам испытуемых, эти зада-
ния действительно характеризовались разными 
(р≤0,0094) эмоциональными оценками, задание 
Ф оценивалось как более положительное отно-
сительно Р.

Полученные данные подтверждают резуль-
таты предыдущих исследований (Данько 2008, 
Данько и др. 2011) о том, что при внутренней 
индукции эмоциональных состояний валент-
ность эмоций отражается преимущественно в 
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разнонаправленных изменениях мощности в 
бета и гамма диапазонах ЭЭГ. Изменения мощ-
ности в остальных частотных диапазонах ЭЭГ, 
вероятно, в большей степени являются отра-
жением сопутствующих эмоциям когнитивных 
процессов. Тот факт, что при сравнении реаль-
ной и фантастической прогулки с состоянием 
ГО выявлены сходные изменения мощности 
ЭЭГ, позволяет предположить существование 
общих системных механизмов у процесса вооб-
ражения и процесса воспоминаний. Возможно, 
процесс извлечения информации из эпизоди-
ческой памяти можно рассматривать как вид 
воображения – репродуктивное воображение, в 
противовес продуктивному, творческому вооб-
ражению (Немов 2003). Также возможно, что 
различия между сравниваемыми когнитивными 
процессами выражаются в тех нейрофизиоло-
гических механизмах, которые сложно выявить 
при анализе осцилляторной ЭЭГ.
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Категории восприятия и внимания использу-
ются в исследованиях, посвященных решению 
маркетинговых проблем, рекламы и разработки 
рекламных коммуникаций. В маркетинг по-
нятие когнитивных процессов проникло из со-
временной психологии, в которой когнитивная 
психология всю вторую половину 20-го века и 
до сего дня является ведущим направлением 
психологической науки.

В рекламе существует много способов при-
влечения внимания к рекламируемым товарам: 
категории размера, размещения, цвета, присут-
ствие различных объектов рядом с товаром, об-
ращающих внимание на себя, а соответственно 
и на продукт. Часто для улучшения рекламной 
коммуникации используются рекламные пер-
сонажи (РП) – выдуманные и мультипликаци-
онные персонажи, эксперты, знаменитости и 
др. (Ткаченко, 2007). При использовании РП 
важно учитывать специфику их видов – где-то 
целесообразно использовать РП-эксперта, где-
то РП-знаменитость – дабы привлечь внимание 
даже не нуждающегося в рекламируемом товаре 
человека.

Одним из частых условий предъявления 
рекламы является транзитная реклама. В этом 
случае закономерности отбора информации и, 
как следствие, возможность считывания инфор-
мации о РП определяются закономерностями 
функционирования селективного внимания. 
Восприятие транзитной рекламы возможно при 
двух условиях: «водитель» и «пассажир», отли-
чающиеся друг от друга наличием сложной пер-
цептивной задачи и признаков релевантности 
информации в первом условии. На наш взгляд, 
моделью, которая будет описывать эффектив-
ность РП в указанных условиях восприятия ре-
кламы, будет модель N. Lavie (Nilli Lavie, 2006), 
в которой говорится о возможности переработки 
любой информации в условиях достаточного 
ресурса и строгом отсеве иррелевантной инфор-
мации в случае ресурсного дефицита. На ос-
новании данной модели можно предположить, 
что использование РП в транзитной рекламе, 
целевой аудиторией которой являются пасса-
жиры, сравнительно эффективно, в то время 
как эффект воздействия РП на водителя будет 
стремиться к нулю.

Гипотеза исследования: дифференциация 
оценок рекламируемого продукта различными 
типами РП при предъявлении макетов в усло-
виях, моделирующих реальную ситуацию авто-
трассы, будет нивелироваться по сравнению с 
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контрольным замером в условиях предъявления 
без помех на неограниченное время.

Структура исследования: 2 группы неза-
висимых переменных: 1. Идентификационная 
привлекательность РП: Х1 – РП-эксперты (низ-
кая идентификационная привлекательность), 
Х2 – РП-знаменитости (высокая идентифика-
ционная привлекательность). 2. Условие предъ-
явления рекламного плаката: Y1 – предъявление 
в обычных условиях (контрольные условия), 
Y2 – предъявление, моделирующее условия 
абсорбции (условие «пассажир»), Y3 – предъ-
явление, моделирующее условия активного, 
концентрированного внимания на другой задаче 
(условие «водитель»). Зависимая переменная – 
оценка продукта, рекламируемого РП с различ-
ной идентификационной привлекательностью 
по шкалам частного СД.

В исследовании участвовало 229 человек 
возрастной категории 19–21 год. Для проведе-
ния исследования было создано 4 рекламных 
плаката, рекламирующих одну и ту же жеватель-
ную резинку, которую мы назвали «freedom», 
причем в двух из них рекламным персонажем 
выступают знаменитости (Джим Кэрри, Леди 
Га-Га), а в других двух – эксперты, которыми 
являются врачи-стоматологи (мужчина и жен-
щина). Персонажи-знаменитости были выбраны 
именно эти, т. к. занимают достаточно высокие 
места по рейтингу известности и обладают 
белоснежной улыбкой, что важно в рекламе же-
вательной резинки. Использован метод семанти-
ческого дифференциала. Шкалы были выведены 

в результате анализа рекламных текстов путем 
выявления типичных потребительских свойств 
жевательной резинки, частично из семантиче-
ского дифференциала Петренко В. Ф. (Петренко, 
1997). Шкалы были выделены по трем основа-
ниям: эмоциональная оценка, потребительские 
качества, идентификация.

Организация исследования – интергруппо-
вой план ввиду необходимости одократного 
предъявления стимула (выборка разбита на 
12 групп, каждой из которых предъявлялось по 
1 плакату с различными типами РП в трех усло-
виях: 4 группам – в условии Y1 (предъявлялся 
плакат, задание – оценить жвачку по шкалам 
СД), 4 группам – в условии Y2 (просили про-
смотреть презентацию, затем давали задание 
оценить жвачку по шкалам СД) и 4 группам – в 
условии Y3 (просили при просмотре презен-
тации считать количество кружков на слайдах, 
затем давали задание оценить жвачку по шкалам 
СД).

Результаты: факторным анализом было 
выведено несколько критериев (факторов) 
оценки товара. Наиболее интерпретированной 
оказалась четырехфакторная модель, в кото-
рую вошли такие факторы, как мода; идентич-
ность; эффектность; полезность, дороговизна. 
Значимые различия между оценкой товаров, ре-
кламируемых разными типами РП, по факторам 
(U-критерий Манна-Уитни) в группах чистого 
предъявления получились по трем факторам, в 
группах при условии «пассажир» – по одному, 
а в группах при условии «водитель» не было 
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выявлено ни одного значимого различия. Из 
семантического пространства по более весомым 
факторам видно, что влияние специфики РП 
(эксперт или знаменитость) на оценку продукта 
действительно нивелируется в условиях, моде-
лирующих активное внимание.
 Эффективность использования РП в условиях 
«пассажир» и «водитель» снижается, особенно 

во втором случае, как нами и предполагалось в 
гипотезе.

Петренко В. Ф. Основы психосемантики: Учеб. пособие 
для вузов. – М.: МГУ, 1997 

Ткаченко Н. Рекламные персонажи//Журнал "Рекламо-
датель". Июнь 2007 

Nilli Lavie 2006. The Role of Perceptual Load in Visual 
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СОПОСТАВЛЕНИЕ КЛЮЧЕВЫХ ФРАГМЕНТОВ ДЛЯ 
ПОНИМАНИЯ ИЗОБРАЖЕНИЯ И ДЛЯ ЕГО РАСПОЗНАВАНИЯ 

Г. Г. Бондарь, Ю. И. Гусач, С. А. Ивлев
ins270386@yandex.ru
НИИ нейрокибернетики им. А.Б. Когана ЮФУ 
(Ростов-на-Дону)

Предлагаемый подход нацелен на вы-
явление и сопоставление ключевых фраг-
ментов зрительного поиска для понимания 
незнакомого и распознавания знакомого изо-
бражения. После вывода на экран монитора 
размытого изображения тестируемому лицу 
предоставлялась возможность, нажимая на 
кнопку мыши, осуществлять кратковременное 
восстановление четкости любого из локусов. 
Размер локуса соответствовал проекции фовеа 
(1,3°) в поле зрения; время его предъявления 
было ограничено сверху 450 мс. При досроч-
ном щелчке мыши происходил возврат четкого 
фрагмента (окна) в размытое состояние и вывод 
следующего окна, центр которого определялся 
положением курсора. Допускалось повторное 
обращение к участку, заинтересовавшему 
наблюдателя. Каждое окно, появлявшееся 
всегда как единственный четкий участок на 
размытом изображении, становилось центром 
притяжения и фиксации взгляда. Корректные 
размер и лимит времени предъявления окон 
предопределяли точность пространственного 
отслеживания фиксаций на четких фрагмен-
тах изображения, делая ее сопоставимой с 
таковой при использовании современных си-
стем регистрации движений глаз. Участникам 
экспериментов предлагалось, выбирая пози-
цию и открывая последовательно один локус 
за другим, с минимальным количеством шагов 
опознать изображение, а если оно незнакомо, 
понять и описать основное его содержание. 
Временная последовательность и положение 
окон регистрировались. В каждом случае про-
изводилась идентификация области частич-
ного осмотра изображения, достаточной для 
решения поставленной задачи.

На иллюстрации представлены результаты, 
полученные при тестировании 42 добровольцев 
(студентов и сотрудников ЮФУ, средний возраст 
24±1 год), которым предъявлялось размытое 
изображение репродукции картины И. Е. Репина 
«Не ждали». В секторе А. представлен комплекс 
перекрытия всех областей частичного осмотра 
репродукции в группе лиц, не знакомых с изо-
бражением. Этот комплекс является, по сути, 
концентрированным выражением сюжета кар-
тины, включающим узловые элементы контек-
ста: и лица основных персонажей, обращенные 
к тому, кого «не ждали», и фрагмент верхней 
одежды вошедшего, и даже руку горничной, 
еще не отпустившей дверь. Некоторые из этих 
элементов, существенные для верной интерпре-
тации изображения, но второстепенные в сюже-
те, могут вообще не выходить на вербальный 
уровень при описании сцены. Незнакомая сцена 
требует выявления логических связей (между ее 
частями) для формирования целостного пред-
ставления в сознании и соответствующих эн-
грамм в памяти. Поэтому области осмотра изо-
бражения в рассматриваемой группе содержат 
большое количество окон (в среднем, 225± 28) 
и много возвратных переходов. Если бы участ-
ники экспериментов сканировали изображение, 
многие из них могли бы обойти его несколько 
раз, но их внимание было привлечено, несмотря 
на индивидуальные различия осмотров, к ком-
плексу ключевых, наиболее информативных для 
понимания изображения фрагментов.

Из пяти условно выделенных фрагментов 
этого комплекса (обозначенных на иллюстрации 
цифрами 1–5) лишь один оказался необходимым 
всем участникам экспериментов, распознавшим 
сцену. В секторе Б. I представлен ключевой для 
распознавания фрагмент изображения, отмечав-
шийся как таковой тестировавшимися лицами в 
отчетах. Часто после его обнаружения участники 
экспериментов узнавали картину. Два человека 
распознали сцену, открыв всего по 2 окна в зоне 
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этого фрагмента. Перекрытия, представленные 
в секторах Б. II – V, демонстрируют снижение 
приоритета фрагментов с номерами 2–5 при 
распознавании, по сравнению с их значимостью 
для понимания изображения (сектор А).

Возможность воссоздать знакомую сцену на 
основе уже сохраненных в памяти связей между 
ее частями приводит к редукции ключевого 

комплекса, иллюстрируемой графиком (в секто-
ре В). Как свидетельствует график, эта редукция 
наиболее выражена в самых коротких осмотрах. 
Обсуждаются варианты возможной связи вы-
раженной редукции ключевого комплекса с 
симультанным распознаванием, реализующим 
автоматическое извлечение целостных образов 
из памяти.

ОПЫТ ПОЗНАНИЯ СКРЫТОЙ КАТЕГОРИАЛЬНОСТИ ЯЗЫКА

О. О. Борискина, А. А. Кретов
olboriskina@gmail.com, tipl@rgph.vsu.ru
Воронежский государственный университет 
(Воронеж)

Наше исследование скрытой категориаль-
ности и внутренней формальности языка на-
ходится на пересечении интересов корпусных 
и когнитивных исследований, лексической 
и грамматической семантики, синтаксиса и 

типологии. Для решения прикладных задач, 
например, машинной обработки естественного 
языка (NLP), создания самообучающихся ал-
горитмов аннотирования естественного языка 
(annotation algorithms) и т. п., создаются проекты 
(Framenet, Penn Treebank и др.), направленные 
на семантическое описание языка. Мы предпри-
няли попытку палеосемантического исследова-
ния абстрактных имен на материале корпусного 
анализа скрытых классов (криптоклассов) 

Иллюстрация. Сравнение 
комплексов перекрытия 
для областей частичного 
осмотра картины 
И. Е. Репина «Не 
ждали» в двух группах 
лиц: А – не знакомых с 
произведением, понявших 
его сюжет и описавших 
сцену; Б – распознавших 
изображение. Б. II–V – 
визуализация диапазонов 
перекрытия, нижние 
границы которых 
расширялись до появления 
очередного из фрагментов 
2–5. В – сопоставление 
приоритета фрагментов 
для решения задач 
понимания и распознавания.



260

английского языка. Методология и результаты 
такого исследования могут найти применение 
при решении прикладных задач.

Отправной точкой исследования явилась 
назревшая необходимость включения скры-
тых категорий в лингвистическое описание 
наряду с явными, выраженными граммати-
чески, о чем в свое время писали Э. Сепир, 
Б. Уорф, А. К. Жолковский, С. Д. Кацнельсон, 
Ю. Д. Апресян, Ю. С. Степанов, В. А. Плунгян 
и др. Осознание важности изучения скры-
той категориальности языка позволило 
В. А. Виноградову (Виноградов 1990) предло-
жить типы классификативности малых степе-
ней грамматикализованности, которые «вписа-
лись» в шкалу именной классификативности, 
сформировав ее левый край – зону скрытой 
категориальности языка. За основание типоло-
гизации именных классификативных систем 
была принята грамматикализованность. Шкала 
классификативности по В. А. Виноградову 
выглядит следующим образом: (I) эпидигмати-
ка à (II) эхосемия à (III) эхоморфия à (IV) 
нумеративы à (V) именные классы à (VI) 
род (Виноградов 1990: 205). Эти типы, с одной 
стороны, характеризуют именные классифика-
ции в современных языках, с другой стороны, 
они соответствуют стадиям развития языка. 
Накопленное языком знание о мире на ранних 
стадиях становления языка и мышления (I–III) 
представляет интерес для науки, поскольку там 
можно найти ответы на многие вопросы, связан-
ные с функционированием языка.

В тех современных языках, где именная 
классификативность до сих пор проявляется 
только в менее грамматикализованных (I–III) 
формах (в частности, в английском), можно 
выделить и описать скрытые лексические 
классы существительных, называемые в работе 
криптоклассами. Криптокласс определяется 
как лексико-грамматическая категория суще-
ствительного, состоящая в распределении имен 
по классам в соответствии с семантическими 
признаками при обязательной выраженности 
классной принадлежности имени в структуре 
предложения через классификатор (конструк-
цию) и имеющая соответствие в явной грамма-
тической категории хотя бы одного языка мира. 
Криптокласс связан со скрытыми типами 
классификативности. Возможность рассмо-
трения криптокласса в двух аспектах: как раз-
новидность эпидигматики (I), истоки которой 
коренятся в эхосемии (II), находит отражение 
в структуре криптокласса: в криптоклассе 
«соседствуют» имена-эталоны и метафоро-
нимы – имена, для которых характерен эффект 

семантического резонанса классем признако-
вых слов и категориальных признаков, не при-
сущих самой природе абстрактной сущности, а 
приписанных ей сознанием вместе с признако-
вым словом и отраженных в плане содержания 
абстрактных имен. Например, криптокласс 
английского языка «Жидкие» включает имена-
эталоны (water, blood, milk) и метафоронимы 
(information, comfort, love, stress, success и др.). 
Семантическая неоднородность криптокласса 
«компенсируется» однотипностью его когни-
тивных и психолингвистических основ – тех 
параметров первичной категоризации явлений 
физического и психического миров (т. е. номи-
национной стихии языка), которые связаны с ха-
рактеристиками архаичного, мифологического, 
дологического мышления. Анализ показал, что 
криптокласс более последовательно отражает 
когнитивную «наивную» категоризацию мира, 
чем более грамматикализованные формы про-
явления категориальности, к примеру, именные 
классы в африканских языках.

Опыт познания скрытой категориальности 
языка позволил нам прийти к выводу о ее дву-
сторонней сущности. С одной стороны, именной 
криптокласс представляет собой производное 
«наивной» категоризации мира, хранящееся в 
семантико-синтаксической валентности имен. 
С другой стороны, криптокласс систематизи-
рует метафорические образы современного 
состояния языка. Проведенное исследование 
представляет собой попытку систематизации 
обычно разрозненных сведений о метафорах 
абстрактных имен в английском языке.

Методика криптоклассного моделирования 
реализует синтез качественного и количе-
ственного подходов к корпусному анализу, что 
позволяет получить максимально полное и 
максимально объективное знание о предмете 
описания. В результате анализа были выявлены 
шесть именных криптоклассов английского 
языка, в основании которых лежат базовые кате-
гориальные семантические признаки, связанные 
с топологией мира: четыре – с формой, один – с 
размером и один – с консистенцией. Анализ 
показал, что на фоне шести рассмотренных 
признаков выделяется один – «рукоятность» 
(соизмеримый с ладонью размер предмета, по-
зволяющий манипулировать им), который был 
обнаружен в семантике 96,5 % имен и который 
является самым частотным по количеству кор-
пусных вхождений (71 % от общего корпуса 
сл/употрбл.).

Выявление скрытой классификации имен 
в рамках одного языка методом крипто-
классного анализа дает возможность свести 
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лексико-семантическое разнообразие сочетае-
мости слова к определенному (хотя и неполному) 
набору признаков, выступающих в виде общего 
основания для изучения языковой изменчивости 
(language variation). К примеру, для имени hope 
первым по «прочности воспоминаний» является 
признак «нитевидность», в то время как сочета-
емость имени в современном английском языке 
регулируется в большей степени признаком 
«рукоятность».

Криптокласс как разновидность скрытой ка-
тегориальности языка является аккумулятором 
и носителем «скрытой памяти» слова. До тех 
пор, пока в имени можно обнаружить классему, 
являющуюся «следом» приписываемого имени 
признака, его сочетаемость будет регулировать-
ся законом «криптоклассного распределения». 
Суть закона сводится к следующему: сочетае-
мость имени зависит от того, какие криптоклас-
сы присущи имени. Действительно, в семантике 

имени аккумулируются признаки, которые ассо-
циировались с именем в течение его жизненного 
цикла. Методом криптоклассного анализа можно 
установить, какие признаки до сих пор ассоци-
ируются с именем, ранжировать («взвесить») их 
и выяснить, какие получают бόльшую, а какие 
меньшую функциональную нагрузку в совре-
менном языке. Таким образом, и сочетательная 
динамика имени, и реализация сочетательного 
потенциала имени во многом определяются за-
коном «криптоклассного распределения».

В докладе будут рассмотрены результаты 
криптоклассной распределенности 500 имен 
английского языка, будет предложена количе-
ственная оценка «прочности» связей абстракт-
ных имен с признаками, которые приписывались 
именам на протяжении их жизненного цикла.

Виноградов В. А. 1990. Вариативность именных клас-
сификаций//Языки мира: Проблемы языковой вариативно-
сти. М. 171–209.

МНОГОФАКТОРНЫЙ ВЫБОР В ЛИНГВИСТИЧЕСКОМ 
МОДЕЛИРОВАНИИ

Е. Г. Борисова
efcomconf@list.ru
МГПУ (Москва)

Рассматривается модель речевой деятельно-
сти, отражающая выбор единиц при речепорож-
дении с учетом нескольких факторов. Показана 
возможность лингвистической интерпретации 
понятий «активизированности в памяти», «вы-
водов слушателя», «ассоциаций рецепиента» и 
ряда других.

Моделирование речепорождения и речево-
сприятия в лингвистике ориентируется не на 
адекватность описания психологическим про-
цессам, а на внутреннюю (в рамках языковеде-
ния) непротиворечивость и предсказательность 
относительно порождаемых текстов. Поскольку 
лингвисту приходится иметь дело с дискретны-
ми структурами, модели обычно ориентированы 
на алгоритмы однозначного выбора, например, 
значение ’Х’ выражается единицей Х в контек-
сте А, единицей Y в контексте В и т. д.

Однако в лингвистике накоплено немало 
проблем, которые решаются другим способом: 
выбирается Х, если факторов в пользу его 
выбора больше, чем в пользу выбора других 
единиц. (Борисова 1996) Иными словами, вво-
дятся понятия а) учета различных факторов 
(вместо одного), б) «взвешивания» факторов. 
Необходимость учета различных факторов 

при выборе референта личных и указательных 
местоимений продемонстрирована в работах 
А. А. Кибрика (см. Кибрик и др. 2010).

Предлагается учитывать различные факторы, 
влияющие на выбор конкурирующих единиц 
(синонимов или слов одного функционально-се-
мантического поля, граммем, не находящих под-
держки в семантическом представлении сообще-
ния типа «конкуренции видов русского глагола 
в фактическом значении» и некоторых других 
случаев), с опорой на использование постулатов 
Грайса. В частности, предполагается, что из 
нескольких кандидатов на выражение необходи-
мого смысла говорящий выбирает те единицы, 
которые наиболее легко и точно понимаются 
слушающим (что удовлетворяет грайсовской 
максиме о дружелюбии). Например, из глаголов 
выйти, отойти, уйти и пойти для фразы, опи-
сывающей, как некто покинул помещение инсти-
тута, с наибольшей долей вероятности будет вы-
бран глагол уйти: Н. ушел из института. Другие 
глаголы, в принципе, описывают то же самое 
действие, однако они сообщают о каких-либо его 
стадиях или цели (пойти куда-либо), и их пони-
мание в более широком смысле возможно только 
благодаря соответствующим импликатурам, что 
позволяет восстановить заложенный смысл с 
большим трудом или меньшей точностью. И 
выбор одного из перечисленных глаголов будет 
нежелателен (Он пошел из института куда-то) 
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или даже запрещен (Где Н.? – Н. отошел от 
института). Однако в некоторых контекстах, 
напротив, более предпочтительным окажется ка-
кой-либо из перечисленных глаголов: Только он 
вышел из института, как ему навстречу попал-
ся директор (в этом случае «только он ушел…» 
нежелательно).

Аналогичные построения могут быть сде-
ланы для описания употребления различных 
граммем, в частности, видов глагола в так на-
зываемых условиях конкуренции (Я открыл 
дверь и Я открывал дверь) и т. п. (см. Борисова, 
Латышева 2003).

Для принятия решения о выборе единицы 
говорящий учитывает несколько противоречи-
вых факторов и принимает решение на основе 
«взвешивания» их значимости. Аналогичным 
образом адресат, получая сообщение, тоже про-
гнозирует деятельность говорящего: выбирая из 
нескольких возможных вариантов понимания 
тот, который должен соответствовать замыслу 
говорящего, слушающий предполагает, для ка-
кого из этих вариантов прозвучавшая фраза ока-
зывается самым лучшим способом выражения, а 
для каких «говорящий сказал бы иначе».

Предложенная модель позволяет включить в 
лингвистическое описание следующие понятия, 
соотносимые с психологическими. Во-первых, 
это замысел – фрагмент смысла, подлежащий от-
ражению. Заметим, что он не полностью совпа-
дает со значениями слов, которые используются 
для его передачи. Это соответствует принятому 

в психологии представлению о неконгруэнтно-
сти мысли и ее вербального выражения.

Далее, находится место для многоаспектной 
деятельности реципиента, включающей не толь-
ко распознавание и семантизацию языковых 
единиц, но и такие моменты, как построение 
импликатур, учет деятельности говорящего и 
даже собственных ассоциаций реципиента.

Деятельность говорящего тоже включает в 
себя больше действий, чем учитывалось лингви-
стами, в том числе и таких, которые отмечались 
психологами: прогнозирование понимания ва-
риантов сообщения реципиентом, выбор единиц 
с учетом общих знаний участников коммуника-
ции, учет степени активированности фрагмента 
сообщения в памяти говорящих.

Использование предложенной модели позво-
ляет расширить возможности алгоритмизации 
правил выбора единицы и ее понимания за счет 
более широкого обращения к психологическим 
особенностям речевой деятельности.

Борисова Е. Г. 1996. О "кризисе лингвистики"//Москов-
ский лингвистический альманах. Вып. 1 – М. РГГУ.

Борисова Е. Г., Латышева А. Н. 2003. Лингвистические 
основы РКИ (Педагогическая грамматика русского языка). – 
М.: Флинта-Наука

Кибрик 2010 – Кибрик А. А., Добров Г. В., Залма-
нов Д. А., Линник А. С., Лукашевич Н. В. Референциальный 
выбор как многофакторный вероятностный процесс//Ком-
пьютерная лингвистика и интеллектуальные технологии: 
м-лы ежегодной Международной Конференции "Диалог-10". 
Вып. 9 – М.: РГГУ. – с. 173–181.

НОВЫЕ ДАННЫЕ ПО СКОРОСТИ ИЗМЕНЕНИЯ ЯЗЫКОВ

В. В. Бочкарев, В. Д. Соловьев
Vladimir.bochkarev@ksu.ru, 
maki.solovyev@mail.ru
Казанский (Приволжский) федеральный 
университет (Казань)

Гипотеза постоянства скорости изменения 
языков, выдвинутая Сводешем более полу-
века назад, до сих пор активно дебатируется. 
Данные о разной скорости лексических из-
менений в разных языках, приведенные в 
ряде работ (см. обзор Nettle D. 1999: 119–136), 
послужили основой общего скептицизма по 
поводу истинности гипотезы Сводеша. Однако 
коррективы, внесенные в формулировку за-
конов Сводеша С. Старостиным (Бурлак С. А., 
Старостин С. А. 2001), позволяют не без успеха 
применять их в глоттохронологии. Вероятно, 
приближенно эта гипотеза все же выполняется. 

Часто приводимые возражения против гипотезы 
Сводеша состоят в том, что языковые изменения 
не автономны, а зависят от истории носителей 
языков (Thomason S. G. and Kaufman T. 1988). 
Они зависят от многих социолингвистических 
факторов, таких, как структура социальных се-
тей, развитие билингвизма, мобильность и т. д., 
которые сильно меняются с течением времени 
и от общества к обществу. С другой стороны, 
логично предположить, что языковые процессы 
управляются некими когнитивными механиз-
мами и что базовые когнитивные механизмы у 
всех людей одинаковые. Таким образом, иссле-
дования скорости изменения языков позволяют 
сопоставить вклад в эволюцию внутренних ког-
нитивных механизмов и внешних социальных 
факторов.

Были предприняты попытки изучения в раз-
ных языках скорости эволюции грамматики. Из 
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общих соображений вроде бы следовало ожи-
дать, что грамматика языков с большим числом 
носителей будет эволюционировать медленнее, 
так как требуется больше времени на распро-
странение инноваций. В работе Nettle D. (1999: 
119–136) эта гипотеза была проверена методом 
компьютерного моделирования и оказалось, что 
это действительно так, но только для языков с 
небольшим числом носителей. Проверка на 
реальных данных типологической базы данных 
WALS для 2,5 тыс. языков, проведенная в работе 
(Wichmann S., et al. 2007), также показала, что 
зависимость скорости эволюции от числа носи-
телей если и есть, то весьма слабая. Дальнейшие 
исследования (Wichmann S., Holman E., 2009) 
эволюции грамматики на материале WALS по-
казали, что средняя скорость изменения 80 наи-
более стабильных грамматических признаков 
составляет 14 % за 1000 лет, что точно соответ-
ствует константе Сводеша. Данные по эволюции 
грамматики, таким образом, скорее подтвержда-
ют гипотезу Сводеша.

Следует отметить, что все вышеперечислен-
ные исследования проводились на небольшом 
числе наиболее стабильных сущностей (слов 
или грамматических признаков). Так, гипоте-
за Сводеша относится только к ядру лексики 
(100 или 200 наиболее стабильных лексем). В 
данной работе впервые оценена скорость из-
менения всего лексикона. Такие исследования 
стали возможными только недавно благодаря 
появлению электронной библиотеки Google 
Books с поисковым сервисом Ngram Viewer 
(http://books.google.com/ngrams), содержащей 
тексты, начиная с 1520 г, общим объемом 
500 миллиардов слов на английском, русском, 
немецком, французском, испанском, еврейском 
и китайском языках. Свободно доступный кор-
пус n-грамм позволяет проводить различные ис-
следования по языковой динамике, в том числе 
оценить скорость изменений всего лексического 
запаса языка с течением времени.

В данной работе рассматривается скорость 
эволюции лексического состава с точки зре-
ния частотно-ориентированного подхода, т. е. 
учитывается изменение частоты употребления 
слов в различные периоды. Мы ограничиваем-
ся частотами только слов, а не произвольных 
1-грамм. Из базы выделялись 1-граммы, состоя-
щие только из букв соответствующего алфавита, 
за исключением, возможно, не более одного 
апострофа. Выбрав некоторую количественную 
меру различия (метрику) годовых частотных 
распределений, мы можем оценить скорость 
эволюции лексики. Нами были проведены рас-
чёты на основе различных метрик, в том числе 

lp -норм, корреляционных расстояний, а также 
различных информационных метрик, в том чис-
ле метрики Махаланобиса (Гайдышев И. 2001). 
Наилучшие результаты даёт использование ин-
формационных метрик.

Полученное по эмпирическим данным зна-
чение меры различия формируется главным 
образом за счёт двух факторов. Во-первых, 
лексический состав языка со временем изме-
няется, что вызывает направленные изменения 
частотных распределений. Во-вторых, эмпири-
ческие частоты слов отличаются от истинных 
вероятностей, поэтому даже в отсутствие на-
правленных изменений мы получим ненулевое 
значение меры различия. Для снижения влия-
ния случайных факторов, во-первых, рассма-
триваются только те годы, на которые имеется 
достаточный объём данных (например, для 
английского языка с 1840 г.). Кроме того, для 
установления соотношения между случайными 
и направленными изменениями мы рассматри-
ваем наряду с полным частотным распреде-
лением также усечённые распределения огра-
ниченного объёма наиболее употребительной 
лексики. При имеющихся объёмах статистики 
для английского языка можно достаточно уве-
ренно выделять направленные изменения лек-
сического состава с характерным временным 
масштабом от 8–10 лет и более.

Нами были получены зависимости скорости 
изменения лексического состава для европей-
ских языков, представленных в базе Google 
Books (английский язык, представленный 
британским и американским национальными 
вариантами, русский, немецкий, французский 
и испанский языки). Можно отметить, что для 
каждого языка, за исключением нескольких 
периодов, соответствующих крупным исто-
рическим событиям, скорость изменения лек-
сического состава изменяется в относительно 
небольших пределах.

В качестве примера на рис. 1 представлен 
временной ряд скорости изменения лексическо-
го состава английского языка. Данные представ-
ляют собой значения метрики Махаланобиса 
изменений частотных распределений встре-
чаемости слов за 10-летние периоды времени 
(с 1840 по 1850, с 1841 по 1851 годы и так да-
лее). Полученные величины нормированы на 
величину энтропии частотного распределения, 
в результате получившиеся значения можно 
интерпретировать как ожидаемый процент из-
менений в лексическом составе за выбранный 
(10-летний) интервал времени. На графике 
чётко выделяются всплески, соответствующие 
двум мировым войнам, а также значительным 
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изменениям лексики в последние 10–15 лет. 
Также можно видеть некоторое понижение 
скорости изменения частотного состава в годы 
«викторианской эпохи» (1860–1900). Однако за 
исключением указанных значительных выбро-
сов, скорость изменяется в относительно малых 
пределах (интерквартильный размах составляет 
0.061 при медианном значении 0.215, то есть 
типичные вариации данного параметра лежат в 
пределах 13–14 %).

Следует отметить, что скорость и динамика 
эволюции лексики, применимо к нашему ис-
следованию, зависят также от количества иссле-
дуемых лексических единиц. Чем меньше вы-
борка наиболее употребительной лексики, тем 
медленнее она эволюционирует, а изменения 
носят более скачкообразный характер. Такое 
поведение отмечается и для других языков. 
Точное cравнение типичной скорости измене-
ний различных языков между собой достаточно 
сложно, так как надо учитывать для разных 
языков различный объём статистики, различие 

в количестве активно используемых словоформ, 
различия, связанные с морфологическим строем 
языков.

Таким образом, в рассматриваемой в работе 
постановке, гипотеза о постоянстве скорости 
изменений языка в целом подтверждается, что 
указывает на бóльшую роль в эволюции языка 
внутренних когнитивных механизмов по сравне-
нию с внешними социокультурными факторами.
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им.И.Канта (Калининград)

Проблема многозначности всегда была и 
остаётся в фокусе лингвистических исследова-
ний. В рамках когнитивной науки интерес к явле-
нию полисемии вызван тем фактом, что именно 
полисемия даёт наиболее полный и объективный 
материал для решения проблем формирования 

концептов и механизмов функционирования 
когнитивной системы человека в целом. Язык 
выявляет, объективирует то, как увиден и понят 
мир человеческим разумом, как он преломлён и 
категоризирован сознанием. Каждая языковая 
единица рассматривается как результат действия 
когнитивных процессов (Кубрякова 1997:38). 
В значении слов накапливаются и сохраняются 
знания об отражённом в сознании человека мире, 
при этом компоненты значения закреплены в се-
мантической памяти (Лапшина 1996:66).

Рис. 1. Скорость изменения лексического состава английского языка, 1840–2008 гг.
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Многозначное слово, являясь в когнитивном 
плане многомерным концептуальным образова-
нием, фиксирует значительный объём когнитив-
ной информации, ‘схваченной’ его значениями. 
По мнению М. В. Никитина (1997:209), осно-
вания для отождествления и дифференциации 
производных значений внутри полисеманта 
коренятся в структуре и дискретизации прак-
тики. Общность действительности, общность 
опыта у разных людей и коммуникативной 
деятельности обеспечивают достаточно единоо-
бразную картину дискретизации семантических 
континуумов и обеспечивают достаточную общ-
ность содержательного наполнения значений. 
Значения многозначного слова, соотносящегося 
с когнитивными единицами сознания, непосред-
ственно обусловлены структурой деятельности 
и человеческого опыта, они выявлены и разгра-
ничены в сознании с той степенью чёткости, с 
которой разработан в опыте соответствующий 
участок человеческой деятельности (там же).

Важнейшее значение для понимания когни-
тивной природы многозначности имеет приме-
нение для её исследования методов различных 
наук, которые составляют парадигму когнитив-
ной науки. В настоящем исследовании исполь-
зуется процедура семантического прайминга 
для анализа процесса распознавания значений 
многозначного слова. Рассматривается возмож-
ность использования семантического праймин-
га для разрешения лексической многозначности, 
полисемии. Семантический прайминг включает 
в себя две взаимосвязанных разновидности – 
ассоциативный прайминг и категориальный 
прайминг.

В процессе своей жизнедеятельности чело-
век бесчисленное количество раз встречается с 
различными контекстами употребления одной 
и той же лексической единицы в различных её 
значениях. По мнению В.И Заботкиной (1991), 
слово впитывает контексты своего предшеству-
ющего употребления, и в памяти происходит 
фиксация всего многообразия этих различных 
контекстов употребления данной лексиче-
ской единицы. Такое накопление контекстов 

употребления идёт на протяжении всей челове-
ческой жизни. При этом само понятие ‘контекст’ 
может трактоваться широко: это может быть и 
индивидуально-личностный контекст, и кон-
текст ситуации, и широкий прагматический кон-
текст во всём многообразии его характеристик и 
параметров. Каждый из данных типов контекста 
имеет когнитивную природу. Совокупность кон-
текстов, ассоциируемых с некой лексической 
единицей, представляет собой комплексную 
многомерную ментальную репрезентацию, ко-
торая потенциально может фиксировать значи-
тельный объём концептуальной информации, а, 
по сути, любое число концептуальных доменов, 
которые являются релевантными для актуализа-
ции данного конкретного значения многознач-
ного слова. Человеческая память является сово-
купностью подобных комплексных ментальных 
репрезентаций, фиксирующих информацию 
о типичных ситуаций, имеющих конвенцио-
нальную природу, об их потенциальных или 
истинных участниках, о моделях поведения, о 
характере и последовательности действий и т. д. 
Данная комплексная ментальная репрезентация, 
связанная категориально и ассоциативно со сло-
вом-мишенью, может выступать в виде прайма/
стимула, способствующего более быстрой иден-
тификации значения слова-мишени.

Таким образом, ментальные репрезентации, 
содержащие концептуальную информацию о 
слове-мишени, могут выступать в виде ассо-
циативного и концептуального прайма, способ-
ствующего более адекватной идентификации 
значения слова-мишени. В дальнейшем в докла-
де детально анализируется, каким образом взаи-
модействуют фреймы прайма и слова-мишени.
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Актуальность
Проблема тревожности является одной из 

самых актуальных проблем не только медици-
ны и психологии, но современного общества в 
целом. Каждый четвертый житель планеты хотя 
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бы раз в жизни перенес то или иное тревожное 
расстройство, а заболеваемость ими составляет 
17,7 % в год.

В основе тревожных расстройств лежит 
переход адаптивной тревоги в патологиче-
скую. Изменение состояния высших мозговых 
функций является одним из аспектов влияния 
патологической тревоги на состояние человека. 
Интенсивность тревоги сама по себе снижает 
возможность логической обработки инфор-
мации (Березин 1988: 13–21). По мнению 
А. М. Вейна и Б. И. Каменецкой (1973), мнести-
ческий дефект при тревожных расстройствах 
связан с патологическими эмоциональными 
состояниями. Клинически расстройства внима-
ния проявляются нарушением концентрации, 
устойчивости внимания, быстрой истощаемо-
стью, замедленностью переключения внима-
ния, т. е. количественными изменениями.

При тревожных расстройствах проис-
ходит и качественное изменение внимания. 
Пациенты с ПР характеризуются предпочти-
тельной обработкой угрожающей информации 
как на перцепционном, так и на семантическом 
уровнях, развивается искажение имплицитной 
и эксплицитной памяти на слова, обознача-
ющие телесные ощущения (Cloitre et al 1994: 
225–240). Пациенты с ОКР, в клинике которых 
были навязчивости, связанные с постоянным 
мытьем, показали более длительное время 
распознавания слов, обозначающих загряз-
нение, в сравнении с нейтральными словами 
и наборами букв (Foa et al 1993: 173–189). 
Использование эмоционального теста Струпа 
показало трудности при обработке эмоцио-
нальных стимулов у пациентов с паническим 
расстройством с агорафобией (Lundh et al 1999: 
222–232). Подобную закономерность пытались 
объяснить семантической связью слов с эмо-
циональным состоянием (Williams et al 1996: 
3–24), но однозначной трактовки полученных 
результатов не получено.

Методы.
Обследованы 101 пациент с тревожными 

расстройствами (63 пациента с паническим 
расстройством (ПР), 24 пациента с фобическим 
расстройством (ФР), 14 пациентов с обсессив-
но-компульсивным расстройством (ОКР)) и 
30 человек группы контроля.

Использована экспериментально-пси-
хологическая компьютерная методика 
определения особенностей восприятия и 
переработки информации (в модификации 
Коростелевой И. С.), основанная на прочтении 
испытуемым мелькающих на экране монитора 
слов из «поведенческого», «эмоционального», 

«когнитивного» словарей (наша модификация 
метода). Время экспозиции первого предъ-
являемого слова – 30 мс, время экспозиции 
последующих постоянно увеличивалось на 
3 мс. Регистрировался временной показатель – 
порог осознания, когда испытуемый начинал 
правильно читать мелькающие на экране слова 
не менее трех раз подряд, и количественные 
показатели: общее число ошибок, количество 
пропущенных (перцепционных ошибок), ис-
каженных (семантических ошибок) слов из 
каждого словаря.

Полученные результаты.
Показано достоверное увеличение времени 

распознавания (p<0,01) как в группе тревож-
ных расстройств в целом (68,89 мс), так и, в 
частности, при ПР (69,22 мс) и ФР (74,65 мс) 
по сравнению с группой контроля (41,50 мс).

В группе тревожных расстройств по сравне-
нию со здоровыми достоверно чаще соверша-
лись перцепционные ошибки и реже – семанти-
ческие. Та же закономерность прослеживается 
и при анализе ошибок в отдельных клиниче-
ских группах.

Выявлена специфика распознавания слов 
определенного словаря: в группе ПР ошибки 
чаще совершались при распознавании слов из 
«эмоционального» и «поведенческого» слова-
рей, в группе ФР – «поведенческого», в группе 
ОКР – «когнитивного» и «поведенческого».

Анализ и интерпретация.
Полученные результаты подтвердили идеи 

Р. Йеркса и Д. Додсона (Yerkes and Dodson 
1908: 459–482), объясняющие динамику со-
стояния когнитивных функций при тревож-
ных расстройствах. При усилении тревоги до 
определенного уровня растет и интенсивность 
когнитивной деятельности, но дальнейшее 
ее повышение приводит к снижению продук-
тивности когнитивных функций, ухудшению 
внимания.

Особенности распознавания слов и струк-
тура ошибок могут быть объяснены следую-
щим. Правое и левое полушарие ответственны 
на разные аспекты восприятия письменного 
текста: правое – обеспечивает диффузную пер-
цепцию, восприятие на уровне смысла, образа 
слова, левое полушарие, специализирующееся 
на знаковых операциях – за счет побуквенного 
распознавания слов. В ситуации интенсивной 
тревоги наблюдается дезорганизация деятель-
ности правого полушария (в результате т. н. 
«аффективной загруженности»), что ведет к де-
фициту правополушарной перцепции и, следо-
вательно, компенсаторному включению левого 
полушария, обеспечивающего побуквенное 
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распознание слов. Результат – уменьшение 
числа семантических, но увеличение количе-
ства перцепционных ошибок, а также времени 
распознавания слов.

Характеристика словарей, в которых было 
сделано максимальное количество ошибок, 
имеет связь с типом тревожного расстройства. 
Нарушение узнавания слов из определенного 
словаря можно трактовать как признак «де-
фектности» перцептивного поля определен-
ной модальности у пациентов. На основании 
нарушения узнавания пациентами с ПР слов, 
обозначающих эмоции и поведение, с ФР – по-
ведение, с ОКР – когницию и поведение, мы 
можем сделать предположение, что в становле-
нии каждого из видов тревожных расстройств 
имеют значение специфические нарушения 
восприятия, в частности, нарушение диффе-
ренцировки стимулов различной модальности.
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Оценка взаимного расположения объектов 
является одной из рутинных задач зрительного 
восприятия. Результаты многочисленных пси-
хофизических исследований свидетельствуют 
о том, что определение расстояний между раз-
личными зрительными объектами сводится к 
оценке расстояний между центрами масс (цен-
троидами), их яркостных профилей (Morgan 
et al. 1990, Badcock et al. 1996, Seizova-Cajic 
and Gillam 2006). Согласно гипотезе Моргана 
и др. (1990), этот феномен может объясняться 
взаимным перекрытием паттернов нейронного 
возбуждения, вызванного соседними элемента-
ми изображения. Этой же причиной может быть 
обусловлено и возникновение оптических ил-
люзий протяженности (длины) типа Мюллера-
Лайера (Брентано) и им подобных (рис. 1 А).

Рис. 1. Иллюзия Брентано (А). Образец 
стимула (Б), использовавшегося в 
экспериментах настоящего исследования.

Вследствие усредняющего перекрытия 
паттернов возбуждения, зрительная система не-
способна определять местоположение ограни-
чительных элементов – терминаторов – стимула 
(концы базовых линий или вершины крыльев) 
независимо от соседствующих с ними дистрак-
торов (самих крыльев или других отвлекающих 
объектов), что приводит к искаженному вос-
приятию позиции терминатора, кажущегося 
смещенным в направлении дистрактора. Ранее 
нами была построена вычислительная модель 
(Bulatov et al. 2009), в которой предполагались 
два последовательных этапа обработки инфор-
мации о местоположении зрительного объекта: 
i), выделение в пределах некоторого «окна 
внимания» части связанного с данным объектом 
паттерна возбуждения, и, ii), свертка получив-
шегося двумерного профиля с особым образом 
организованной весовой функцией суммирую-
щих рецептивных полей. Использование данной 
модели для описания результатов психофизиче-
ских экспериментов с различными модификаци-
ями фланговых дистракторов показало ее хоро-
шую применимость (Bulatov et al. 2009, Bulatov 
et al. 2010). Однако, интерпретация данных, 
полученных в экспериментах с полными верси-
ями иллюзорных фигур (т. е. состоящих из трех 
наборов терминаторов и дистракторов), была 
связана с существенной неопределенностью, 
возникающей из-за невозможности оценить по 
отдельности вклад каждой из частей стимула в 
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общую величину иллюзии. Также оставалось 
неподтвержденным основное предположение 
«центроидного» объяснения иллюзий: возника-
ют ли перцептуальные смещения отдельных 
частей стимула как таковые, или же иллюзии 
протяженности определяются другими зри-
тельными механизмами и характерны лишь для 
задач сравнения длин. Поэтому в настоящем 
исследовании нами были проведены психофи-
зические эксперименты с отдельно взятыми эле-
ментами иллюзорных фигур (одиночный набор 
крыльев Мюллера-Лайера), помещенными на 
горизонтальной оси мнимого прямоугольника, 
вершинами которого являлись центры 4 рефе-
рентных окружностей (рис. 1 Б). В эксперимен-
тах участвовали 4 испытуемых с нормальным 
зрением. Стимулы предъявлялись на экране 
монитора, расположенного в затемненном поме-
щении на расстоянии 4 м от испытуемого. Были 
выполнены 3 серии экспериментов, в которых 
независимыми переменными были либо длина 
(от –12.5 до 12.5 угл. мин.), либо угол раскрытия 
(0° – 360°), либо общий наклон крыльев (0° – 
360°). В экспериментах в случайном порядке 
использовалось по 40 значений независимой 
переменной; эксперименты повторялись 10 раз 
в различные дни.

Рис. 2. Усредненные данные трех серий 
экспериментов. Сплошные и пунктирные 
линии – результаты и доверительные 
интервалы аппроксимации, соответственно.

При каждом предъявлении стимула от ис-
пытуемых требовалось, удерживая взгляд на 

вершине крыльев, смещать референтный пря-
моугольник вправо-влево таким образом, чтобы 
его центр совпал с вершиной крыльев.

Результаты первых двух серий эксперимен-
тов аппроксимировались по методу наименьших 
квадратов соответствующими функциями, полу-
ченными ранее при построении нашей модели 
(Bulatov et al. 2009). Результаты третьей серии 
аппроксимировались косинусоидой (Bulatov et 
al. 2011). Качество аппроксимации оценивалось 
по величине коэффициента детерминации R 2 
(Рис. 2). Параметры аппроксимации позволили 
определить ширину зоны суммации, или «окна 
внимания», соответствующего центральной 
части поля зрения. Расчетные значения (3–5 угл. 
мин.) достаточно хорошо совпадают с преды-
дущими оценками, полученными в результате 
регрессионного анализа данных из эксперимен-
тов с полными версиями иллюзорных фигур 
(Bulatov et al. 2009). Таким образом, успешность 
единого теоретического подхода, примененного 
как в настоящей работе, так и в наших преды-
дущих исследованиях, является весомым под-
тверждением обоснованности «центроидного» 
объяснения геометрических иллюзий.
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Способность оценивать взаимную ортого-
нальность элементов изображений является не-
отъемлемым свойством зрительного восприятия. 

Данные многочисленных исследований (Snippe 
and Koenderink 1994, Gray and Regan 1996, 
Булатов и др. 2005) свидетельствуют о том, что 
и оценка, и построение прямого угла может вы-
полняться с высокой точностью и не требует 
предварительного обучения. Манипуляции с 
острыми или тупыми углами являются гораздо 
более сложной задачей, и ее удовлетворительное 
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решение может быть получено лишь если пред-
варительно были предъявлены образцы стиму-
лов или их словесное описание. Исходя из этого, 
можно предположить, что зрительная система 
обладает некоторым механизмом эталонного 
представления ортогональности, позволяющим 
выделять прямой угол среди всех прочих. В на-
стоящее время не существует общепринятого 
представления о природе данного механизма, 
однако известно (Булатов и др. 2009), что допол-
нение изображения прямого угла отвлекающими 
элементами (дистракторами) может вызывать 
значительные искажения его восприятия. Одним 
из объяснений этого эффекта может быть изме-
нение перцептуальной локализации элементов 
угла, которое, как и в случае геометрических 
иллюзий протяженности, возникает вследствие 
латерального воздействия на них со стороны 
дистракторов. Из-за взаимного перекрытия 
паттернов нейронного возбуждения зрительная 
система неспособна определять местоположе-
ние базовых элементов стимула, формирующих 
прямой угол, независимо от расположенных 
рядом с ними дистракторов, что и приводит к 
искажениям при оценке величины угла.

Основываясь на «центроидной» концепции 
восприятия локализации (Morgan et al. 1990), 
нами была построена вычислительная модель, 
позволившая описать результаты экспериментов 
со стимулами, состоящими из определенным 
образом расположенных пятен и отрезков ли-
ний (Булатов и др. 2009). Несмотря на общую 
успешность моделирования, интерпретация 
полученных экспериментальных данных была 
связана с некоторой неопределенностью из-за 
невозможности оценить величину воздействия 
каждого из дистракторов по отдельности. 
Задачей настоящей работы являлась дальнейшая 
проверка предсказаний модели в экспериментах 
с различными конфигурациями стимулов. Как и 
раньше, базовыми элементами стимулов явля-
лись три пятна, пространственные интервалы 
(60 угл. мин.) между которыми образовывали 

катеты равнобедренного прямоугольного тре-
угольника (рис. 1). Дистракторами служили 
отрезки линий, располагавшиеся либо вблизи 
(5 угл. мин.) центрального пятна (вершина пря-
мого угла), либо вблизи боковых пятен. Были 
выполнены 2 серии экспериментов, независи-
мой переменной являлась величина угла пово-
рота (0° – 360°) дистракторов при их вращении 
вокруг соответствующих пятен. В первой серии 
экспериментов предъявлялся только централь-
ный дистрактор, во второй – только 2 боковых 
дистрактора, причем их вращение было взаимно 
противоположным. В экспериментах участво-
вали 4 испытуемых с нормальным зрением. 
Стимулы предъявлялись на экране монитора, 
расположенного в затемненном помещении на 
расстоянии 4 м от испытуемого. В экспери-
ментах, в случайном порядке, использовалось 
по 40 значений независимой переменной; экс-
перименты повторялись по 10 раз в различные 
дни. При каждом предъявлении стимула от 
испытуемых требовалось, удерживая взгляд на 
пятне фиксации, расположенном в середине 
гипотенузы мнимого треугольника, смещать бо-
ковые пятна таким образом, чтобы восстановить 
прямой угол.

Результаты экспериментов аппрокси-
мировались, соответственно, функциями: 

, и 

, 
где A и B – свободные параметры; φ – угол 
поворота дистрактора; T – длина катета треу-
гольника; τ – предполагаемое смещение центра 
масс в паре пятно–дистрактор. Качество ап-
проксимации оценивалось по величине коэф-
фициента детерминации R2 (Рис. 2). Результаты 
аппроксимации позволили определить величину 

Рис. 2. Усредненные данные двух серий 
экспериментов. Сплошные и пунктирные 
линии – результаты и доверительные 
интервалы аппроксимации, соответственно.

Рис. 1. Стимулы, использовавшиеся в первой 
(А, вращение центрального дистрактора) и 
второй сериях экспериментов (Б, вращение 
боковых дистракторов).
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предполагаемых перцептуальных смещений 
базовых пятен стимула (τ = 1.3±0.4 угл. мин.), 
которая хорошо согласуется с оценками, полу-
ченными в результате анализа данных наших 
предыдущих экспериментов с восприятием 
ортогональности (Булатов и др. 2009) и ил-
люзиями протяженности (Bulatov et al. 2009). 
Таким образом, полученные в настоящем иссле-
довании результаты свидетельствуют в пользу 
обоснованности единого «центроидного» объ-
яснения некоторых геометрических иллюзий 
протяженности и искажений, возникающих при 
воспрятии прямого угла.
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Межгрупповая адаптация (МГА) в органи-
зации представляет собой процесс оптимизации 
взаимодействия входящих в нее групп, характе-
ризующихся соответствующими субкультурами, 
основу которых составляют мотивационные, 
когнитивные, эмоциональные, поведенческие и 
интегральные компоненты. Авторская концеп-
ция МГА является теорией среднего уровня по 
Р. Мертону (П. А. Корчемный, 2011). Концепция 
МГА обоснована в ходе теоретического анализа и 
эмпирического исследования, проведенного в ре-
альных условиях ВМФ России (Булгаков, 2007). 
Выявлены закономерности, сформулированы 
принципы изучения и управления, апробированы 
механизмы, стратегии МГА. Результативность 
концепции МГА подтверждена на примере орга-
низаций образования (Булгаков А. В., 2007, 2011), 
оказания социальной (Булгаков А. В., 2010), пси-
хологической и медицинской помощи (Булгаков 
А. В. и Митасова Е. В., 2005), общественных 
этнокультурных организациях (Булгаков А. В., 
Мартенс О. К., 2011). Все эти организации объе-
диняет, во-первых, принадлежность к доминиру-
ющей организационной субкультуре «Порядок», 
с ее иерархичностью отношений, направленно-
стью внутрь организации, сходной по структуре 
системой ценностей – понятий, относящихся к 
ментальной сфере «русской модели управления». 
Во-вторых, организации близки друг к другу 
основными формами проявления когнитивного 
компонента межгрупповых взаимодействий, 

лежащих в основе генезиса МГА. В-третьих, для 
оптимизации управления этими организациями 
использовались выявленные и апробированные 
релевантные социально-когнитивные индика-
торы МГА в организациях: коэффициент адек-
ватности восприятие ситуации МГА (КВсмга) ее 
участниками (Булгаков А. В., 2007), дизайн МГА 
в организации (Булгаков А. В., 2011), психоло-
гическое время в организации (Климова Е. М., 
2011).

1. КВсмга ее участниками был получен в ре-
зультате корреляционного анализа (Rs Спирмена) 
базы ситуаций МГА на кораблях ВМФ России. 
62 % ситуаций характеризовались их участни-
ками как взаимодействие групп с различным 
статусом. В опросе участвовали 1129 военнослу-
жащих 45 экипажей. Выборка ситуаций форми-
ровалась на основании межличностно-группово-
го континуума Р. Брауна (2001). В результате для 
рассмотрения использовались 628 ситуаций МГА 
(табл.), в которых взаимодействующие группы 
получили следующие КВсмга: командование кора-
бля – 0,879, офицеры – 0,772, мичманы –0,371, 
старшины-контрактники – 0,346, старшины по 
призыву –0,598, матросы – 0,771. Абсолютные 
величины КВсмга определяют устойчивость груп-
пы в системе межгрупповых отношений экипажа 
корабля, а валентность показывает на позицию 
активности группы в разнообразии применяемых 
моделей МГА. Положительная величина КВсмга 
сигнализирует о применении традиционных в ор-
ганизации для данной группы алгоритмов МГА, 
учитывающих статусное (властное) положение 
группы. Отрицательное значение об использо-
вании группой других моделей, не соответству-
ющих статусному положению группы, чаще 
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скрытых от внешнего наблюдателя. С помощью 
КВсмга выявлена закономерность генезиса, кото-
рая определяется нелинейностью восприятия 
группами ситуаций МГА относительно своего 
статусного положения в экипаже. МГА проявля-
ется как слабо рефлексируемое, выраженное в не-
ком обобщенном «другом», находящемся в тени, 
на периферии межличностных взаимодействий, 
но базовое по своему социально-когнитивному 
содержанию явление, существенно влияющее 
на результативность совместной деятельности 
членов групп, межгрупповые отношения.

2. Социально-когнитивный индикатор 
«дизайн МГА в организации» обоснован на 
материале МГА в образовательной системе. Он 
представляет собой пример диверсификации 
социально-психологического знания. Введение 
индикатора вызвано тем, что практические пси-
хологи нуждаются в минимально трудоёмких, а 
лучше всего – экспресс-методиках диагностики 
и управления социально-психологическими про-
цессами в организации. Понятие «дизайн группы» 
вбирает в себя основные признаки МГА: взаимо-
действие субкультур организации, мотивацион-
ные, когнитивные, эмоциональные компоненты 
групповых структур. Дизайн группы – процесс 
и результат оптимизации взаимосвязи социаль-
но-психологических характеристик групп: 1) 
мотивационного профиля групп (адаптирован-
ный вариант теста «Мотивационный профиль» 
П. Мартин и Ш. Ричи); 2) организационно-куль-
турных характеристик групп (оценка организа-
ционной культуры К. Куинн и Р. Камерон); 3) 
идентификацию её участников и неформальные 
взаимоотношения («Тест социальной идентифи-
кации» А. В. Булгакова, сокращённый вариант 
методики анализа ситуации МГА). Результатом 
гармоничного дизайна групп является устойчи-
вая, но гибкая их структура, способствующая/
препятствующая МГА в организации.

3.Социально-когнитивный индикатор МГА – 
психологическое время в организации (Климова, 
2010). Временная структура МГА выявлялась по 
методике А. А. Кроник и включает в себя следую-
щие элементы: событие-начало – фиксация груп-
пой информации о состоянии социальной среды; 
обусловленный начальным событием процесс 

МГА – ситуация МГА, барьеры социально-психо-
логической адаптации, стратегии МГА; событие 
окончание предшествующего периода и одновре-
менно начало нового периода профессиональной 
деятельности после завершения МГА. Указанная 
временная структура МГА отражает субъективное 
отношение к МГА, так называемая субъективная 
картина МГА. Объективная картина МГА являет-
ся результатом наложения субъективных картин 
МГА всех ее субъектов. Совпадение «психологи-
ческого настоящего» участников МГА повышает 
эффект доверия, сотрудничества, приводит к 
росту взаимопонимания между субъектами од-
ного уровня управления; открытости отношений, 
принятию и использованию идей. Увеличивается 
сплочение группы (эмоциональное и функци-
ональное); проявляются общие черты (модели 
поведения, стереотипы, привычки); развивается 
позитивная взаимозависимость, взаимное допол-
нение и взаимное согласие (по ролям, задачам). 
Главное – повышается результативность деятель-
ности за счет оптимизации использования ресур-
сов (делегирование, синергетический эффект). 
Доверие служит также источником управления 
группой. В свою очередь, недоверие порождает 
неопределенность и тревожность, ведет к ориен-
тации на личные, а не общие цели и интересы.
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М. В. Ломоносова (Москва) 

Эффектом Болдуина называется такой эво-
люционный механизм, в ходе которого каждое 
эволюционное событие начинается с вариатив-
ного поведения организмов (чем бы оно ни было 
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обусловлено), а заканчивается закреплением в 
генах тех особенностей, которые способствуют 
оптимальной реализации наиболее адаптивного 
поведенческого варианта. Чем большее участие в 
регуляции онтогенеза принимает внешняя среда, 
тем в большей степени востребованным оказыва-
ется закрепление в генах не жёстко фиксирован-
ных инстинктивных поведенческих программ, а 
предрасположенности к тому, чтобы максимально 
быстро и максимально надёжно обучиться тому 
поведению, которое будет оптимально при за-
данных условиях среды. Языковое поведение не 
является инстинктивным, генетически заложена 
лишь общая способность к усвоению языка (см., 
например, Jackendoff 2002: 92, Kirby, Christiansen 
2003), кроме того, у человека долгое детство, тем 
самым вероятность, что в формировании языко-
вой способности эффект Болдуина играл значи-
тельную роль, представляется весьма высокой.

Сравнительные исследования коммуникатив-
ных систем приматов (см. прежде всего Дерягина, 
Васильев 1993) показывают, что в ходе эволюции 
происходит как общее увеличение числа сигна-
лов, так и перераспределение долей сигналов 
разного типа в коммуникативном инвентаре; уве-
личивается количество дружелюбных сигналов, 
усиливается связь жеста и звука в дружелюбной 
области общения; у наиболее близких к челове-
ку видов появляется возможность «объединять 
элементы в комплексы и перекомбинировать их 
в новой ситуации» (Дерягина, Васильев 1993: 
69) – отчетливее всего она проявляется у бонобо 
в дружественных социальных контактах. Хотя 
звуковые сигналы человекообразных обезьян 
являются врождёнными (см., например, Гудолл 
1992) и, видимо, неподконтрольны (или почти не-
подконтрольны) воле, они позволяют до некото-
рой степени ориентироваться в реалиях окружа-
ющего мира – разные объекты вызывают разные 
звуки, и обезьяны могут интерпретировать эти 
звуки как связанные с разными объектами (см., 
например, Clay, Zuberbühler 2009). Кроме того, 
человекообразные обезьяны обладают когнитив-
ным потенциалом, необходимым для создания 
сигналов ad hoc, и создают такие сигналы (см., 
например, Гудолл 1992).

Чем больше существует факторов внешней 
среды, которые невозможно предсказать настоль-
ко задолго, чтобы успеть генетически закрепить 
реакции на них, тем более востребованным 
становится поведенческое приспособление. В 
новых экологических нишах, которые осваивали 
гоминиды, способность быстро формировать но-
вые поведенческие программы и передавать их 
соплеменникам была жизненно важна. С разви-
тием производства орудий количество доступных 

поведенческих программ все более и более воз-
растало – соответственно, все сложнее было не 
только эффективно передавать сородичам эти 
программы, но даже просто ориентироваться в 
них, разбираться, когда какую осуществлять.

Изготавливать орудия умели уже поздние ав-
стралопитеки (Semaw et al. 2003), и у их потомка 
(Homo habilis) сформировались характеристики, 
способствовавшие их регулярному изготовлению 
(трудовая кисть). Регулярное изготовление ору-
дий, ношение их с собой и использование в раз-
нообразных ситуациях, во-первых, увеличивали 
число возможных поведенческих моделей, в ко-
торых надо было ориентироваться, а во-вторых, 
создавали проблемы для производства (а на 
самом деле, и восприятия) жестовых сигналов. 
Соответственно, выигрыш должны были полу-
чить те группы, в которых наибольшее число 
особей научилось извлекать максимум пользы 
из звуковой составляющей коммуникации. Для 
этого необходимо развитие мозга – и если ранние 
Homo достаточно вариативны по размеру мозга и 
другим его параметрам (Дробышевский 2007), то 
у их потомков – архантропов – мозг существенно 
увеличился (а вариативность его сильно умень-
шилась); сформировался рельеф в области зоны 
Брока.

Для архантропов, изготовлявших ашельские 
орудия, судя по всему, была актуальна разделка 
туш (Schick, Toth 1993). Это означает, что им 
приходилось много перемещаться (ср. Bickerton 
2009), – соответственно, перед ними встала задача 
передавать звуковые сигналы на ходу. И действи-
тельно, если у архантропов позвоночный канал 
узкий, то у их потомка – Homo heidelbergensis – 
позвоночный канал становится широким, что 
соответствует расширению возможностей для 
более тонкого управления дыханием. Вероятно, 
они могли производить сигналы, состоящие 
более чем из одного слога, выйдя тем самым за 
пределы обязательных голофраз и обретя пред-
посылки для развития морфологии и синтаксиса 
(как средства ввести соотношения между сигна-
лами в рамках одной реплики).

Гейдельбергский человек (см. Зубов 2004 с 
лит.) умел изготавливать копья и охотиться, жить 
в зоне умеренного климата (а значит, пользовать-
ся огнём и изготавливать одежду), строил ка-
менные жилища с очагами; всё это увеличивало 
набор используемых поведенческих программ и 
повышало спрос на развитие коммуникативной 
системы, предоставляющей информацию о тех 
деталях окружающего мира, которые релевантны 
для правильного их выбора.

Производство многосложных звуковых 
сигналов делало необходимым максимальное 
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различение звуков внутри сигнала – как в про-
изводстве, так и в восприятии. У гейдельберг-
ского человека формируется новая область 
лучшей слышимости – на тех частотах, которые 
современные языки используют для фонемных 
различий (Martínez et al. 2004). Но если Homo 
heidelbergensis по этому признаку вариабельны, 
то у их потомка – неоантропа – генетически за-
креплена такая форма слуховых косточек, которая 
обеспечивает надёжное распознавание фонемных 
различий; для надёжного же воспроизведения 
этих различий формируется опущенная гортань.

Обратный порядок – сначала обретение в 
результате случайной мутации хорошо приспо-
собленной для изготовления каменных орудий 
кисти, более развитого мозга, более широкого 
позвоночного канала и т. д., а затем употребление 
всего этого для изготовления орудий и развития 
звучащей речи, – представляется маловероятным.
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И НИЗКОЧАСТОТНЫМИ РИТМАМИ ЭЭГ ПРИ ВОСПРИЯТИИ 
ЧЕЛОВЕКОМ КОРОТКИХ ИНТЕРВАЛОВ ВРЕМЕНИ

Ю. В. Бушов, М. В. Светлик
bushov@bio.tsu.ru, mihasv@rambler.ru
Томский государственный университет (Томск)

Изучение природы и механизмов сознания яв-
ляется актуальной междисциплинарной пробле-
мой. Важным аспектом этой проблемы является 
выяснение механизмов функционального объ-
единения пространственно удаленных популя-
ций нейронов в процессе осуществления созна-
тельной деятельности. Работами М. Н. Ливанова 
(Ливанов 1971) и его учеников показана важная 
роль в этих процессах пространственной частот-
ной синхронизации электрической активности 
мозга. Однако такой механизм объединения ней-
ронов невозможен, если частотные параметры 
электрической активности нейронных популяций 
значительно различаются. В этих случаях суще-
ственную роль в функциональном объединении 
нейронов могут играть фазовые взаимодействия, 
которые, вероятно, проявляются во взаимодей-
ствии между разными ритмами ЭЭГ. Вместе с 
тем роль этих взаимодействий в функциональном 
объединении нейронов, в системной деятель-
ности мозга практически не изучена. Учитывая 

это, в задачу настоящего исследования входило 
изучение фазовых взаимодействий между гам-
ма-ритмом и низкочастотными ритмами ЭЭГ 
при выполнении человеком интеллектуальной 
деятельности, связанной с восприятием коротких 
интервалов времени.

В исследованиях участвовали добровольцы, 
практически здоровые юноши (7 человек) и 
девушки (14 человек) в возрасте от 18 до 26 лет, 
учащиеся томских вузов. В ходе предваритель-
ного обследования с помощью тестов Г. Айзенка 
(Айзенк 2001) исследовали вербальный и невер-
бальный интеллект, а также уровни экстраверсии 
и нейротизма. С помощью батареи стандартных 
тестов исследовали особенности латеральной 
организации мозга с определением ведущей 
руки и речевого полушария (Кок и др. 1971). Для 
решения поставленных задач проведены 2 серии 
наблюдений с репродукцией и отмериванием 
интервалов времени длительностью 200 и 800 мс 
при наличии и в отсутствии обратной связи о 
результатах деятельности. Интервалы времени в 
одной серии задавались невербальными стимула-
ми (светлый квадрат со стороной 2 см, появляю-
щийся в центре затемненного экрана монитора), в 
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другой – цифрами (при отмеривании длительно-
сти). В качестве сигнала обратной связи исполь-
зовали выраженную в процентах относительную 
ошибку репродукции или отмеривания заданного 
интервала времени. ЭЭГ записывали с помощью 
24-канального энцефалографа-анализатора в сле-
дующих отведениях: Cz, Fz, Pz, F3, F4, C3, C4, P3, 
P4, T3, T4, T5, T6, O1, O2 по системе «10–20 %». 
Объединенный референтный электрод устанав-
ливался на мочки левого и правого уха испыту-
емого, а заземляющий фиксировался на запястье 
правой руки. С целью исключения артефактов, 
связанных с движением глаз, регистрировали 
ЭОГ. Электроды для записи ЭОГ устанавливали 
на верхнее и нижнее веко левого глаза испытуе-
мого. При вводе аналоговых сигналов в ЭВМ ча-
стота дискретизации составляла 250 Гц. С целью 
контроля мозгового происхождения гамма-ритма 
использовали метод дипольной локализации. 
При изучении фазовых взаимодействий между 
гамма-колебаниями и низкочастотными состав-
ляющими ЭЭГ использовали вейвлетный би-
спектральный анализ и подсчитывали функцию 
бикогерентности (Короновский, Храмов 2003). 
В качестве интегральной характеристики уровня 
фазовых взаимодействий между гамма-ритмом 
и низкочастотными составляющими ЭЭГ (0.5–
30 Гц) использовали полусумму значений этой 
функции в исследуемом частотном диапазоне 
ЭЭГ (0.5–70 Гц). При анализе корреляционных 
связей между исследуемыми показателями под-
считывали ранговый коэффициент корреляции 
Спирмена. Для оценки влияния исследуемых 
факторов («пол», «режим деятельности», «этап 
деятельности») на фазовые взаимодействия ис-
пользовали многофакторный дисперсионный 
анализ для повторных наблюдений.

Проведенные исследования позволили 
обнаружить существование фазовых связей 
между гамма-ритмом и низкочастотными рит-
мами ЭЭГ. Чаще всего тесные фазовые связи 
наблюдаются между гамма-ритмом частотой от 
30 до 40 Гц и альфа-, бета- и тета-активностью 
мозга. Значения функции бикогерентности на 
этих частотах превышают 0.8. Дисперсионный 
анализ показал, что на изучаемые фазовые вза-
имодействия существенное влияние оказывают 
пол испытуемого, вид и этап выполняемой дея-
тельности. Обнаружены статистически значимые 
корреляции между уровнем исследуемых фазо-
вых взаимодействий и показателями интеллекта, 
экстраверсии, нейротизма и латеральной органи-
зации мозга. Оказалось, что характер обнаружен-
ных корреляций отличается у юношей и девушек, 
зависит от вида и этапа выполняемой деятель-
ности. Например, у девушек при репродукции 

длительности стимулов с обратной связью на эта-
пе за 100 мс до начала стимула обнаружены от-
рицательные корреляции уровня фазовых связей 
с показателями экстраверсии (r = – 0.63 ÷ – 0.84, 
p< 0.01) и нейротизма (r = – 0.59 ÷ – 0.63, p< 0.01), 
и положительные – с коэффициентом правого 
уха (r = 0.55, p< 0.05). У юношей в тот же период 
деятельности обнаружены положительные кор-
реляции уровня фазовых связей с показателями 
интеллекта (r = 0.76 ÷ 0.90, p<0.01), мануального 
предпочтения (r = 0.78, p<0.03) и коэффициентом 
правого уха (r = 0.82, p<0.02). Обнаружены также 
статистически значимые положительные и отри-
цательные корреляции уровня фазовых связей с 
относительной ошибкой репродукции и отмери-
вания коротких интервалов времени. Оказалось, 
что и общая численность, и уровень этих корре-
ляций отличаются у юношей и девушек, зависят 
от места отведения, вида и этапа выполняемой 
деятельности. Причем уровень найденных кор-
реляций варьировал по абсолютной величине от 
0.56 до 0.94 (p= 0,05÷0,003).

Таким образом, проведенные исследования 
показали, что изучаемые фазовые взаимодей-
ствия информативны и отражают и вид, и этап 
выполняемой деятельности, и индивидуальные 
особенности человека, от них зависит и точность 
восприятия времени. Вероятно, эти взаимодей-
ствия характеризуют процессы внутримозговой 
интеграции и их динамику при выполнении 
предлагаемой деятельности. Существенный 
интерес представляет выяснение, каким образом 
формируются указанные фазовые взаимодей-
ствия. Высокая скорость изменения обнаружен-
ных фазовых взаимодействий позволяет думать, 
что эти взаимодействия могут быть не только 
результатом синаптического облегчения, но так-
же дистантных полевых взаимодействий между 
нейронами, на возможное существование кото-
рых указывают некоторые литературные данные 
(McFadden 2002).
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Способность совершать движения глаз не 
зависит от уровня образования человека, раз-
вития его вербальных и мануальных умений и 
навыков (Колесникова 2006). Этот факт высту-
пает весомым аргументом в пользу применения 
окулографии в биологической психиатрии как 
одного из эффективных методов исследования. 
На сегодняшний день характерные нарушения 
глазодвигательных реакций (ГДР) выявлены у 
больных с психиатрической и неврологической 
патологией (Gooding and Basso 2008).

У больных шизофренией, пациентов с ши-
зотипическим расстройством и лиц с повышен-
ным риском развития шизофрении доказано по-
вышение, по сравнению с контролем, процента 
ошибок при выполнении заданий на антисакка-
ды при производстве саккад по памяти (Gooding 
and Basso 2008) и характерные особенности при 
выполнении задач по просмотру и визуальному 
поиску. Кроме того, согласно одной точке зре-
ния (Fukushima et al. 1988, Gooding et al. 1997), 
способность больных шизофренией точно 
устанавливать местонахождение перемещенной 
цели не нарушена, однако другие исследовате-
ли (Clementz et al. 1994) показывают, что при 
данной патологии отмечается дисметричность 
саккад. Изучение ГДР у пациентов с расстрой-
ствами настроения первоначально проводили 
в смешанных группах (с различными типами 
данных расстройств) (Gooding and Basso 2008). 
Возможно, по этой причине существенных раз-
личий в характеристиках саккад по сравнению 
с контролем выявлено не было. Позже у паци-
ентов в группе с биполярным расстройством 
и депрессией с психотическими признаками 
обнаружили повышенный процент ошибок при 
выполнении антисаккад, а также удлинение 
латентного периода (ЛП) при выполнении кор-
ректирующих антисаккад (Gooding and Basso 
2008). Эти же авторы указывают на то, что у 
больных с большим депрессивным расстрой-
ством показано снижение глазодвигательной 
активности только в острой фазе заболевания. У 
пациентов с биполярным расстройством наблю-
дали точные саккады по памяти и увеличение 
ЛП антисаккад, что свидетельствует о некото-
рой заторможенности процессов без нарушения 
памяти. Grootens с коллегами (2008) показал 

увеличение процента ошибок у пограничных 
пациентов с психотическими симптомами по 
сравнению с пациентами данной группы без 
психотических симптомов, что, по его мнению, 
может быть диагностическим критерием при-
ближающегося психоза. При тревожных рас-
стройствах (Bar-Haim et al. 2007), в основном, 
при обсессивно-компульсивном расстройстве 
(ОКР), у пациентов параметры вызванных сак-
кад на зрительный стимул соответствуют норме, 
но процент ошибок при выполнении заданий 
на антисаккады больше, чем в группе здоровых 
лиц. Особую актуальность изучение движений 
глаз у больных с тревожными расстройствами 
приобретает в связи с относительно высокой 
распространенностью – по данным разных авто-
ров, колеблется от 3 до 30% (Вейн 2000). Также 
в литературе имеются сведения о трудностях в 
диагностике тревожных расстройств и описы-
вается тенденция к гиподиагностике, связанная 
с тем, что в клинической картине заболевания 
чаще всего на первый план выходят не психи-
ческие, а соматические или неврологические 
составляющие тревоги.

Таким образом, составление профиля глазо-
двигательных реакций для различных типов на-
рушений данной группы, может оказать помощь 
в их дифференциальной диагностике.
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1. Понятие «коллективного бессозна-
тельного» введено в науку швейцарским пси-
хоаналитиком К. Г. Юнгом и сегодня принято 
большинством гуманитариев, работающих с 
проблемой «человек и порождаемые им тек-
сты». Между тем Юнг говорил о «крайней 
молодости» науки, которой он посвятил жизнь, 
о том, что она «еще не покинула своей колыбе-
ли» (1994: 12). Это означает, что в сфере пси-
хоанализа многое нуждается в верификации, 
равно как и то, что ученым, использующим 
инструментарий данной научной дисциплины, 
предстоит сделать не одно открытие в сфере 
феномена коллективной психики.

Практикующий психоаналитик имеет дело 
с пациентом и его текстом (в том числе и по-
ведением как текстом) здесь и сейчас. Как быть 
исследователю, антропологу, имеющему дело с 
историческим прошлым, от которого остались 
лишь «ментальные продукты» – тексты, соз-
данные людьми, ушедшими в мир иной? Есть 
ли возможность сделать человека, описанного в 
сочинениях прошлого, его душу, ментальность, 
судьбу предметом глубинного психоанализа? 
Обнаружима ли в нарративе семантика бессоз-
нательного? Ответы даны в трудах основателей 
психоанализа и авторов, которые подвергли 
тексты культуры исследованиям «по Фрейду», 
«по Юнгу», «по Адлеру» и т. д.

2. В докладе представлена попытка обоб-
щения результатов психоанализа текстов рус-
ской литературы ХI–ХХ веков (см.: Васильев 
2009). Нас будет интересовать связь между 
глубинным, бессознательным состоянием че-
ловека и его поступками, из череды которых в 
конечном итоге складывается жизненный путь.

На основании исследования сочинений 
отечественной литературы нами реконстру-
ирована архетипическая система / матрица, 
основной функцией которой является тексто-
порождение – генерирование произведений, 
обладающих общей архетипической струк-
турой. Существенно, что глубинное сходство 
прослеживается и между произведениями, от-
носящимися к разным типам культур – средне-
вековой и новой.

2.1. Содержательным выражением назван-
ной матрицы является сюжет-архетип о Христе 
и Антихристе.

Образы и жизнеописания Сына Божия и его 
противника / ложного двойника обладают разной 
степенью бессознательности. Жизнеописание 
Христа уже более двух тысяч лет стоит в центре 
христианской культуры, сюжет об Антихристе 
никем и никогда не написан. С разной степенью 
полноты он реконструирован богословами и 
учеными.

Жизнеописание Христа и Антихриста пред-
стает как система бинарных оппозиций.

Христос, богочеловек, рожден непорочно от 
Пречистой Девы. Антихрист, «человек греха», 
зачат в блудной, незаконной связи и рожден 
блудницею.

Антихрист является в облике (маске) Христа 
и выдает себя за Сына Божия. Он творит чудеса, 
но сила чудотворения дарована ему дьяволом. 
Он убийца, лжец и соблазнитель в основных 
своих деяниях (функциях). Его цель – узурпация 
власти Христа.

Сын Божий искупает мученической смертью 
первородный грех. Его личная жертва открывает 
врата в Царство Небесное. Антихрист погибает 
в конфликте с Христом и наследует бездну, ад. 
По одной из апокрифических версий он броса-
ется вниз головой с высокой горы при прибли-
жении Христа, т. е. за ним закреплена функция 
самоубийства.

Жизнеописание и образ Сына Божия поро-
дили варианты различных жизненных практик 
служения / уподобления Ему. Соответственно, в 
литературе – большое количество агиографиче-
ских сочинений, прежде всего житий; в новой ли-
тературе на этой основе формируются типы так 
называемых идеальных, положительных героев.

Жизнеописание и образ человеконенавист-
ника, Антихриста в свою очередь структу-
рируют пространство антимира – греха-зла-
блуда-болезни… На основе сюжета-архетипа 
об Антихристе возникает внушительное коли-
чество текстов отечественной литературы (от 
классических до маргинальных), в центре ко-
торых – фигура «героя-злодея». В этом случае 
также первична жизненная практика – бессозна-
тельная ориентация на образец, литературный 
же текст вторичен, он – её выражение.

3. Главная часть доклада посвящена фено-
мену проявления в глубинах психики архетипа 
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Антихриста, таящего бессознательную про-
грамму осуществления зла.

Начальным мотивом личностной трагедии 
для героя является знание о собственном не-
законном рождении. (Вариант: герой не знает, 
что он незаконнорожденный, но его психологи-
ческая природа выдает его как представителя 
антимира. Таков герой поэмы «Мертвые души» 
Чичиков, родившийся «ни мать, ни в отца, а 
в проезжего молодца»,– первый в ряду мерт-
вых душ, «черт, а не человек», уподобленный 
автором Антихристу. Не случайно Гоголь не 
справился с задачей воскресения, т. е. пре-
образования духовной природы Чичикова.) 
В частности, в данный ряд героев входят – 
Святополк Окаянный (борисоглебский цикл, 
ХI век), Иван Грозный (повесть А. Курбского 
«История о великом князе Московском», 
ХVI век), Сусанна (повесть И. С. Тургенева 
«Несчастная»), Дмитрий Нежданов (его же 
роман «Новь»), Павел Смердяков (роман 
Ф. М. Достоевского «Братья Карамазовы»), 
Иуда (рассказ Л. Андреева «Иуда Искариот»), 
Спирька Расторгуев (рассказ В. М. Шукшина 
«Сураз»). Судьба / жизненный путь всех этих 
героев характеризуется через вариации ком-
плекса мотивов, тождественных архетипу 
Антихриста, равно как они уподоблены ему 
и в смерти: все герои – самоубийцы (кроме 
Святополка и Грозного, но и их смерть опи-
сывается через мотив Божьего возмездия). 
Что касается Гоголя, Тургенева, Достоевского, 
Шукшина, то названные их произведения про-
низаны системными связями с их творчеством 
и «национальным текстом» в целом и несут 
основополагающие характеристики русской 
цивилизации как духовного / ментального 
явления.

Процедура выведения из бессознательного 
архетипа Антихриста позволяет проявить впе-
чатляющий объем скрытой ранее информации и 
на ее основе понять сущность многих личност-
ных и коллективных русских катастроф. В част-
ности, у Тургенева и Достоевского выблядком 
предстает «новый человек», за которым «новое 
слово» – идеология нигилизма и революции, 
обратившая и его, и всю Россию на самоубий-
ственный путь.

Если говорить о христианской цивилизации, 
то выявленная архетипика позволяет уяснить 
тот факт, что Христос и Антихрист – два по-
люса коллективного бессознательного. (Ср. ото-
ждествление Юнгом бессознательного с богом 
и дьяволом.) И человек и нация подчинены его 
мощнейшим психическим энергиям, которые 
действуют как программы поведения. Их функ-
ция – строить или рушить судьбы. Поэтому 
важнейшей и личностной, и национальной, и 
цивилизационной проблемой является проблема 
выбора: либо Христос, либо Антихрист, либо 
жизнестроительство, либо самоуничтожение 
/ полное перерождение. Со временем (к своему 
большому удивлению) пришлось убедиться, что 
границы матрицы коллективного бессознатель-
ного в христианской культуре определяются 
данным сюжетом и что анализ матрицы других 
выводов не предоставляет. По крайней мере, вы-
йти за их пределы не удается.
Работа выполнена в рамках интеграционного 
проекта СО РАН «Литература и история: сферы 
взаимодействия и типы повествования».
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ОПЫТ КОГНИТИВНО-СТИЛЕВОГО АНАЛИЗА 
АРГУМЕНТАТИВНОГО ДИСКУРСА

Л. Г. Васильев, Е. В. Беседина
argumentation@mail.ru
Калужский государственный университет 
(Калуга)

В анализе построения дискурса (в частности, 
аргументативного) важен учет психологических 
особенностей языковой личности (ЯЛ), в част-
ности, когнитивного стиля. Понятие когнитив-
ного стиля используется с тем, чтобы обозна-
чить (а) индивидуальные различия в процессах 
переработки информации и (б) типы людей в 

зависимости от особенностей организации их 
когни тивной сферы.

В рамках теории когнитивных стилей вы-
бран параметр когнитивная сложность / ког-
нитивная простота (далее, соответственно, 
КС / КП). КС-личности обладают высокими 
дифференцированностью и интегрированно-
стью когнитивной системы, а КП-личности – 
низкими когнитивной дифференцированностью 
и интегрированностью.

В докладе рассматриваются результа-
ты эксперимента по интерпретации ЯЛ 
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аргументативного дискурса (АД), и построения 
ими собственной аргументации.

АД понимается как тип стратегического 
дискурса, построенный по типу макрофрей-
ма с многоуровневой структурой, равной 
Аргументативному Ходу, который состоит 
из нескольких элементарных аргументов 
(Аргументативных Шагов), выдвигаемых в за-
щиту одного Макротезиса.

В исследовании использован структурно-
функциональный подход к АД, по которому 
текст-аргумент состоит из: (А) аргументатив-
ных Шагов (комплексов аргументативно-функ-
циональных элементов), в рамках которого 
вслед за (Toulmin 1958; Crable 1976) можно 
выделить основные – Данные и Тезис – и вто-
ростепенные – Основа ние, Свидетельство, 
Ограничитель и Оговорка); (Б) аргументатив-
ных Ходов (совокупностей аргументативных 
Шагов, объединенных общностью глобаль ного 
Тезиса); (В) аргументативных Макроходов (по-
следовательностей аргументативных Ходов). 
Выделяются 4 функциональных типа Тези сов – 
декларативные, модальные, классификацион-
ные, оценочные; 3 типа Данных – ситуации, 
сообщения о ситуациях, выражения мнений; 4 
типа Ос нований – сравнения, группировки, кау-
зальности и авторитета.

В эксперименте исследовались когнитивные 
стили респондентов и интерпретация ими АД. В 
эксперименте были задействованы 200 студен-
тов Калужского государственного университета 
обоих полов (приблизительно в равном соотно-
шении) в возрасте 17–23 лет.

Цель эксперимента – сравнение использо-
вания аргументативных структур личностями, 
характеризующимися разными полюсами 
стиля КС / КП. Задачи: (а) анализ аргумента-
тивных функций текстов-аргументов у КС- и 
КП-личностей; (б) выделение аргументативных 
особенностей структурирования дискурса ЯЛ в 
зависи мости от их принадлежности к тому или 
иному полюсу названного стиля.

Респондентам было предложено проанали-
зировать аргументативный текст газетной ста-
тьи и выполнить задание: «Изложите проблемы 
текста, которые автор пытается обосновать, и 
их аргументацию». Результаты исследования 
таковы.

Лингвоаргументативные особенности 
дискурса КС-респондентов.

1. Четко указываются Основания в 
аргументах.

2. Среди Оснований преоблада-
ют Основания каузальности. В 74 дис-
курсах из общего количества Оснований 

(316) – 197 Оснований Каузальности (62,3% от 
всех Оснований), 98 Оснований Группировки 
(31%), 21 Основание Сравнения (6,7%)

3. Среди Тезисов преобладают модаль-
ные и оценочные Тезисы. В 74 дискурсах 
из общего количества Тезисов (323) – 104 
Оценочных (32,2%), 116 Модальных (35,9%), 
49 Классификационнных (15,2%), 54 
Декларативных (16,7%).

4. Большинство имплицитных интенций 
автора не остаются незамечен ными и экспли-
цируются в тексте КС-респондентов. Так, одно 
из имплицитных Оснований исходного текста 
эксплицируется как Основание у 42 респонден-
тов из 74 (56,8%), как Тезис у 21 респондента 
(28,4%), и не эксплицируется у 11 респондентов 
(14,8%).

5. КС-респонденты активно используют 
Оговорки и Свидетельства и практически не 
используют Ограничителей. Одна Оговорка 
присутствует в дискурсах у 12 респондентов 
(16,2%), две – у 39 респондентов (52,7%), 
три – у 23 респондентов (31,1%). Одно 
Свидетельство присутствует в дискурсах у 
21 респондента из 74 (28,4%), два – у 33 ре-
спондентов (44,6%), три – у 17 респондентов 
(22,9%), более трех – у 3 респондентов (4,1%). 
Ограничители отсутствуют у 53 респондентов 
из 74 (71,6%)

6. Аргументативный фрейм состоит из 
макротезиса, помещенного в на чало дискурса, 
и ряда макропосылок, для защиты которых 
приво дится единичная и реже множественная 
аргументация. Имеется гипертезис в начале дис-
курса у 63 респондентов (85,1%).

Лингвоаргументативные особенности 
дискурса КП-респондентов.

КП-респонденты не перестраивают порядок 
следования аргументов услышанного текста. Не 
все эксплицитно выраженные Тезисы, Данные 
и Основания находят отражение в их интер-
претациях. Их стратегия – опущение. Наличие 
Ограничителей свидетельствует о более низкой 
степени уверенности в истинности Тезисов по 
сравнению с КС-респондентами. В интерпрета-
ции КП-респондентов:

1. Не всегда четко приводятся Основания 
в Аргументах (есть Шаги, где Основания импли-
цитны). Из 110 респондентов 3–5 имплицитных 
Основания используют 64,5% испытуемых, 6 и 
более – 23,6% испытуемых с данным полюсом 
стиля.

2. Среди Оснований преобладают 
Основания Группировки. Из общего количества 
Оснований (753) – Оснований Каузальности 
в 110 дискурсах – 176 (23,4%), Оснований 
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Группировки – 428 (56,9%), Сравнения – 118 
(15,7%), Авторитета – 31 (4%).

3. Респондент использует разные типы 
Те зисов почти в равных долях. Из общего коли-
чества Тезисов в 110 дискурсах (749) – деклара-
тивных 235 (31,4%), оценочных – 241 (32,2%), 
модальных – 245 (32,7%), классификационных – 
28 (3,7%).

4. Большинство имплицитных интенций 
автора остаются незамечен ными и не экспли-
цируются в тексте КП-респон дентов; многие 
функции аргументов автора статьи опускаются 
в интер претации; так, упомянутое Основание 
исходного текста не эксплицируется у 72 ре-
спондентов из 110 (65,5%), эксплицируется – у 
38 (34,5%).

5. КП-респонденты практически не ис-
пользуют Ого ворки и Свидетельства, активное 
использование Ог раничителей со значением 
«предположения» передает неуверенность 

респондентов в высказываемом мнении. 
Оговорки использовали 6 респондентов из 110 
(5,5%), Свидетельства – 2 из 110 (1,9%). Два 
Ограничителя встречаются в дискурсах 97 ре-
спондентов (88,2%), три Ограничителя – у 11 
(10%), четыре Ограничителя – у 2 (1,8%).

6. Аргументативный фрейм состоит из 
макротезиса, помещенного в ко нец дискурса, 
и ряда макропосылок, для защиты которых 
приво дится единичная и реже – множественная 
аргументация. Наличие гипертезиса в конце 
дискурса – у 78 респондентов из 110 (70,9%), от-
сутствие гипертезиса в дискурсе – у 26 респон-
дентов (23,6%), наличие гипертезиса в начале 
или середине дискурса – 6 респондентов (5,5%).

Toulmin S. 1958. The uses of argument. London: Cambridge 
University Press.

Crable R. E. 1976. Argumentation as communication: 
Reasoning with receivers. Columbus (Ohio): Bell and Howell.

ИНТЕНСИФИКАЦИЯ КАК 
КОГНИТИВНО-ДИСКУРСИВНАЯ КАТЕГОРИЯ

И. Б. Васильева
inga_vassilieva@hotmail.com
Балтийский федеральный университет 
им. И. Канта (Калининград)

Экспрессивность представляется одной из 
закономерностей развития языка, определя-
ющей постоянное семантическое или функ-
циональное обновление языковых элементов. 
Экспрессивность в языке обусловлена праг-
матическими факторами, поскольку процесс 
коммуникации неизбежно осложняется разно-
плановой информацией, зависящей от характера 
отношений между говорящими, их ролей, соци-
ального статуса и, конечно же, их эмоциональ-
ного состояния. Многие языковые элементы 
вводятся в дискурс и используются благодаря 
стремлению говорящего проявить оригиналь-
ность самовыражения, передать интенсивность 
переживаемых эмоций и тем самым усилить 
прагматическое воздействие высказывания на 
адресата.

Экспрессивность находит свое выражение 
в способах интенсификации семантики язы-
ковых элементов различного порядка, и эти 
способы имеют собственно лингвистическую 
природу.

Средства, усиливающие интенсивность 
семантики языковых элементов, чрезвычайно 
разнообразны. Наиболее выразительными в 

этом отношении являются наречия, а именно 
их особая семантическая подгруппа – наре-
чия-интенсификаторы, которые определяются 
как наречия степени, усиливающие семантику 
синтаксически связанных с ними языковых 
единиц [1; 4]. Метафорически характеризуя 
дискурсивную функцию наречных интенсифи-
каторов, Дж. Мартин и Д. Роуз отмечают, что 
они «усиливают громкость звучания» семанти-
ки языкового элемента [3, c.38]. Несомненно, 
дискурсивная функция интенсификаторов 
связана с их значением. Благодаря своей спо-
собности «усиливать громкость звучания» 
семантики языковой единицы, они служат 
особыми операторами коррекции отношения 
говорящего к высказыванию и позволяют ему 
не только модифицировать интенсивность вы-
сказывания или его отдельного элемента, но 
и смещать фокус высказывания и изменять 
его эмоционально-оценочную окраску. В этом 
случае обнаруживается очевидная связь интен-
сификации и оценочности в языке.

Кроме того, интенсификаторы, функциони-
рующие в качестве определений прилагатель-
ных или наречий, позволяют выстроить шкалу 
градаций оценки (от умеренной до максималь-
ной) для соответствующих прилагательных и 
наречий, указывая, в какой степени относитель-
но определенного/ожидаемого стандарта при-
сутствует выраженное ими качество.
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Важно подчеркнуть, что интенсификация 
семантики языковых единиц неразрывно 
связана с языковой инновацией. Очевидно, 
что в результате постоянного употребления и 
последующей конвенциализации семантики 
интенсификатора происходит «выцветание» 
(bleaching) его значения и, соответственно, 
снижение прагматической эффективности в 
речи. Таковыми в английском языке являются 
конвенциональные интенсификаторы, об-
разующие закрытый, устоявшийся в количе-
ственном отношении класс: so, very, too, more 
interesting/boring/careless, etc. Поэтому в языке 
постоянно происходит своеобразный процесс 
«повторной семантической переработки» [2] 
уже имеющихся значений, в результате которой 
создаются новые, более яркие интенсификато-
ры. Они образуют открытый класс интенсифи-
каторов, постоянно пополняющийся новыми 
лексическими единицами. Интенсификаторы, 
принадлежащие этому классу, зачастую ис-
пользуются в метафорическом значении и 
поэтому несут дополнительную прагмати-
ческую нагрузку. Например, наречие образа 
действия perfectly (= in a perfect way, manner) 
также может функционировать и в качестве 
интенсификатора со значением ‘совершенно, 
полностью, абсолютно’, когда служит опреде-
лением прилагательного. Например: perfectly 
normal/clear/safe. Подобным же образом наре-
чие реальности really, с одной стороны, может 
подчеркивать соответствие содержания пропо-
зиции действительности, а с другой – может 

служить интенсификатором, корректируя 
интенсивность семантики прилагательного как 
в really safe/helpful. Таким образом, открытый 
класс интенсификаторов эффективно пополня-
ется представителями других классов наречий. 
Кроме того, новые интенсификаторы откры-
того класса образуются в результате процесса 
деривации от эмотивных прилагательных, на-
пример: stunningly complex, pathetically small, 
hideously expensive, etc.

В докладе будет показано функционирова-
ние интенсификаторов английского языка, при-
надлежащих как к закрытому (конвенциональ-
ному), так и к открытому (пополняющемуся) 
классу, в электронном корпусе, представленном 
текстами профессионального дискурса. Будет 
показана взаимосвязь дискурсивной функции 
интенсификаторов с их значением, а также со 
значением определяемых ими языковых эле-
ментов. Также будут показаны и прокомменти-
рованы когнитивные механизмы образования 
новых наречных интенсификаторов открытого 
класса.
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ЕСТЬ ЛИ СЕМАНТИЧЕСКИЙ КОМПОНЕНТ 
В  ЭФФЕКТЕ ПРЕВОСХОДСТВА СЛОВА?

М. Д. Васильева, М. В. Фаликман
linellea@yandex.ru, falikman@online.ru
МГУ им. М. В. Ломоносова, Лаборатория 
когнитивных исследований НИУ-ВШЭ 
(Москва)

Эффект превосходства слова (ЭПС) можно 
определить как повышение эффективности 
отчета о букве в составе слова по сравнению 
с изолированным предъявлением и предъ-
явлением в составе случайного набора букв. 
Данный эффект был впервые описан в конце 
XIX века Дж. М. Кеттеллом (Cattell, 1886), а 
методический аппарат для его изучения, при-
нятый в современных исследованиях, был пред-
ложен независимо друг от друга Дж. Рейхером и 
Д. Уилером (Reicher, 1969; Wheeler, 1950).

Среди объяснений ЭПС лидирующие пози-
ции занимают, с одной стороны, коннекционист-
ская модель интерактивной активации (IAM) 
(McClelland, Rumelhart, 1981), а с другой – ка-
скадная модель двух путей (DRC) (Coltheart 
et al., 2001). В первой из моделей эффект вы-
ступает как следствие знакомости слова как 
целостной перцептивной единицы наблюдателю 
и возникает благодаря наличию петель обратной 
связи от уровня анализа слова к уровню анализа 
букв, что открывает возможность для обратного 
(нисходящего) распространения активации от 
слова к его составным элементам. Во второй мо-
дели эффект рассматривается прежде всего как 
следствие орфографической упорядоченности 
букв в составе слова, позволяющей осуществить 
его фонологическое кодирование и за счет этого 
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облегчить опознание слова в целом и его от-
дельных элементов. Однако до сих пор остается 
без ответа вопрос о том, является ли ЭПС одним 
из перцептивных эффектов контекста, к числу 
которых относится, например, «эффект превос-
ходства конфигурации» в зрительном поиске 
(Pomerantz et al., 1977), или для его возникно-
вения важно то, что слово представляет собой 
единицу ментального лексикона, имеющую 
определенное значение. Иными словами, на-
копленные к настоящему моменту данные не 
позволяют однозначно сказать, имеет ли ЭПС 
не только структурно-перцептивный и, воз-
можно, фонологический, но и семантический 
компонент. Еще один вопрос, который ставится 
в данной работе, заключается в том, может ли 
ЭПС выступать не только как проявление, но и 
как объект нисходящих влияний на обработку 
зрительной информации. Для ответа на эти во-
просы мы синтезировали стандартную методи-
ку исследования ЭПС Рейхера-Уилера (Reicher, 
1979) с процедурой получения неосознаваемого 
семантического прайминг-эффекта (см., напр., 
McNamara, 2005).

В качестве стимулов были использованы три 
набора по 20 слов (слова были подобраны таким 
образом, что при замене центральной буквы они 
образовывали другое осмысленное слово: напр., 
«коШка – коЧка», чтобы можно было получать 
ответ путем двухальтернативого вынужденного 
выбора), на основе которых были составлены 
два набора по 20 неслов (неслова были полу-
чены заменой 2–3 букв исходного слова, а также 
факультативной перестановкой 1–2 букв, так что 
в итоге получался нечитаемый набор гласных и 
согласных). Слова были уравнены по частоте 
встречаемости в русском языке. В эксперименте 
сравнивалась эффективность опознания буквы в 
пяти условиях:

− в составе слова с предшествующим 
ему замаскированным словом-праймом, свя-
занным по смыслу с данным словом (например, 
«весло – лодка»);

− в составе слова с предшествующим ему 
замаскированным словом-праймом, не связан-
ным по смыслу с данным словом (например, 
«брюки – тоска»);

− в составе слова без прайма;
− в составе неслова с предшествующим 

ему замаскированным праймом;
− в составе неслова без прайма.
Каждая проба начиналась с предъявления 

фиксационного креста, за которым следовал 
пустой экран, двойная маска (ряд из восьми 
решёток – # и следом за ним ряд из вось-
ми якорей – &), прайм или пустой экран, 

сопровождавшийся маской, в зависимости от 
типа пробы. Затем на 75 мс предъявлялся целе-
вой стимул. Завершалась проба предъявлением 
маски, после которой на экране появлялись две 
буквы, одну из которых испытуемому надо было 
выбрать в качестве ответа на вопрос, какая бук-
ва была предъявлена в центре целевого слова. 
Асинхрония предъявления прайма и слова, со-
державшего целевую букву, составляла 310 мс. 
В первом пилотажном эксперименте длитель-
ность предъявления стимулов-слов и неслов 
была подобрана таким образом, чтобы эффек-
тивность опознания буквы в неслове составляла 
60–65% правильных ответов, как в эксперимен-
тах Д. Рейхера (Reicher, 1969). Однако резуль-
таты проведенного эксперимента показали, что 
в этом случае показатели опознания буквы в 
составе слова настолько высоки, что не допу-
скают сопоставления между условиями. Вместе 
с тем, был получен высоко значимый ЭПС. По 
итогам анализа данных было принято решение 
о сокращении времени предъявления стимула, 
включающего целевую букву, до 60 мс. В пред-
варительном эксперименте, в котором приняли 
участие 8 испытуемых, был также получен зна-
чимый ЭПС, а кроме того, тормозящее влияние 
предъявления прайма, ассоциативно связанного 
со словом, на эффективность опознания буквы 
в составе слова, что на уровне статистически 
незначимой тенденции наблюдалось и в первом 
пилотажном эксперименте. При этом само по 
себе наличие неосознаваемого прайма в пробе 
не оказывает значимого влияния на эффектив-
ность опознания буквы в составе как слова, так 
и неслова. На конференции планируется пред-
ставить результаты исследования на расширен-
ной выборке, которые позволят сделать более 
обоснованные выводы относительно семанти-
ческого компонента ЭПС и нисходящих влия-
ний на параметры этого эффекта. Полученные 
к настоящему моменту данные заставляют 
предположить, что активация значения слова за 
счет ассоциативно связанных с ним элементов 
ментального лексикона может оказывать влия-
ние на эффективность опознания букв в составе 
слова.
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РАЗВИТИЕ ПРОЦЕССОВ ВНИМАНИЯ В МЛАДЕНЧЕСКОМ ВОЗРАСТЕ

М. Ю. Васильева
marinajv@list.ru
Санкт-Петербургский государственный 
университет (Санкт-Петербург)

На ранних этапах когнитивного развития 
процессы организации и функционирования 
мозговых систем внимания занимают предо-
пределяющие позиции. Сокращение сроков 
пренатального онтогенеза представляет собой 
значительный фактор риска для формирования 
когнитивных функций в последующие периоды 
развития. В качестве возможного механизма, 
определяющего будущие проблемы, могут вы-
ступать нарушения организации процессов 
внимания. В исследованиях последних лет была 
предложена нейропсихологическая модель трех 
взаимосвязанных систем внимания (Posner M. I., 
Petersen S. E., 1990;2001): 1) «система ориенти-
ровки или направления внимания» (posterior 
system); 2) «система бдительности» и 3) «систе-
ма управления вниманием или исполнительного 
контроля» (anterior system). Поскольку в процес-
се онтогенетического развития формирование 
мозговых систем внимания происходит гетерох-
ронно, то предполагается, что у преждевременно 
родившихся детей может выявляться парциаль-
ный дефицит отдельных систем внимания, что, 
возможно, связано с иными закономерностями 
формирования ЦНС у детей данной группы 
или/и влиянием различных эндо- и экзогенных 
факторов риска.

Методы исследования. Для изучения дан-
ной проблемы в работе использовали модель 
сравнения специфики развития процессов 
внимания у типично развивающихся детей и 
детей, относящихся к группе риска нарушений 
развития,– детей, родившихся на ранних сроках 
гестации (недоношенных детей). Исследование 
процессов внимания в младенческом и раннем 
возрасте включало в себя:

а) исследование «системы ориентиров-
ки» с использованием стандартного на-
бора стимулов шкалы «Внимание» метода 
«Battelle Developmental Inventory» (Newborg J., 
et.al, 1984). Анализ проводили на основе 

видеомониторинга и последующего кодирова-
ния временных микроинтервалов.

б) исследование «системы бдительности» с 
использованием метода оценки поддержанного 
или фокусированного внимания (“sustained 
attention”). Поведенческим коррелятом под-
держанного внимания служила интенсивность 
мимического проявления эмоции интере-
са-возбуждения, проявляемая ребенком при 
манипулятивной деятельности с предметами 
(Lawson K. R., Ruff H. A., 2004). Анализ дан-
ных проводили с помощью метода Infant Affect 
Manual (Osofsky J., et.al., 1998).

в) исследование «системы управления вни-
манием» с использованием парадигмы отсро-
ченного ответа в когнитивной «задаче A-not-B» 
(Diamond A., Goldman-Rakic P.S., 1985;1989). 
Данный вид задач оценивал способности ре-
бенка к организации поведения, направленного 
на достижение цели и развитие системы испол-
нительного контроля действий. Максимальная 
длительность задержки при выполнении задачи 
A-not-B рассматривалась в качестве показателя 
рабочей памяти. Анализ данных проводили на 
основе материалов видеонаблюдения.

Результаты исследования. Сравнительный 
анализ частоты встречаемости фиксаций на 
предъявление различных типов стимулов шка-
лы «Внимания» метода Баттелл показал значи-
мые различия между группами недоношенных 
и доношенных детей. Полученные данные 
свидетельствуют, что у недоношенных детей 
наблюдается парциальный дефицит «системы 
ориентировки внимания» по сравнению с до-
ношенными сверстниками.

Результаты изучения «системы бдительно-
сти» позволяют заключить, что активное фор-
мирование процессов поддержанного внимания 
начинается в период от 3 до 6 мес., при этом в 
случае преждевременного рождения о данной 
функции можно говорить только во втором по-
лугодии жизни и развивается она более медлен-
ными темпами.

Исследование «системы управления вни-
манием» проводили с использованием за-
дачи-маркера на сформированность функций 
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рабочей памяти. Недоношенные дети были 
менее успешны в выполнении задачи A-not-B, 
т. е. проявляли ранний дефицит в возможностях 
регуляции своего поведения, основанного на 
выборе из двух хранящихся в памяти репре-
зентаций местоположения объекта, используя 
механизмы «управления вниманием». Можно 
предположить, что отставание в развитии функ-
ции рабочей памяти у недоношенных детей об-
условлено более поздними сроками созревания 
префронтальных областей коры, являющихся 
нейрофизиологическим субстратом данных ис-
полнительных функций.

Заключение. Результаты исследования сви-
детельствуют, что фактор сокращения прена-
тального периода онтогенеза обуславливает пар-
циальный дефицит уровневых и динамических 

характеристик мозговых систем внимания на 
ранних этапах развития.
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ВЫБОР СЛОВ ИЛИ КОНСТРУКЦИЙ? ДАННЫЕ ИЗ ОБЛАСТИ 
КОРПУСНОГО АНАЛИЗА ДВУЯЗЫЧНОЙ РЕЧИ
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philipp.wasserscheidt@hu-berlin.de
Университет имени Гумбольдта (Берлин, 
Германия)

Основная идея грамматики конструкций за-
ключается в знаковости абстрактных схем пред-
ложений (Goldberg 2006). Данное убеждение 
основывается на том, что семантические и син-
таксические свойства более крупных синтаксиче-
ских единиц не выводимы напрямую из свойств 
составляющих их более мелких единиц, и что 
этими единицами кодируются различные ситуа-
ции (положение дел), в которых находятся гово-
рящие (Goldberg 1995: 5). Похожие идеи можно 
встретить и в функциональной грамматике (для 
русского см. Мустайоки 2006). Этот подход от-
вергает исключительно лексическое управление 
порождением речи и ориентируется на большие 
единицы. На возможную когнитивную реаль-
ность таких единиц указывают также экспери-
менты с праймингом (Konopka, Bock 2009).

Цель данного доклада заключается в том, 
чтобы ввести новый аспект в дискуссию, кото-
рая в литературе ведется между сторонниками 
лексического и конструкционного подходов 
речепорождения, и представить анализ билинг-
вальной речи с точки зрения грамматики кон-
струкций, а также с помощью методов корпус-
ной лингвистики.

Если предположения конструкционной 
грамматики правильны, то конструкции явля-
ются неделимыми сложными знаками, которые 

при произведении речи должны выбираться как 
одна целая единица.

В межъязыковом сопоставлении конструк-
ции могут в различной степени отличаться как 
по формальной характеристике, так и по зна-
чению. Вследствие этого двуязычный говоря-
щий вынужден выбирать, средствами какого 
языка он будет выражать свой мыслительный 
замысел. На примере своей модели „Dual 
Language Model“ Кечкеш (2006, 2007) показал, 
как можно моделировать роль культурно-язы-
ковой специфичности лексикона для объясне-
ния феномена переключения кодов. Выводя 
моделирование с уровня лексических концеп-
тов на уровень значения конструкций, данный 
доклад на примере корпусного анализа по-
казывает, что конструкции, как пары формы и 
значения, действительно, можно растолковать 
как один из видов мотиваций для переключе-
ния кодов. Преимущество корпусного анализа 
заключается в том, что исследование не под-
лежит тем же ограничениям, которые, как из-
вестно, осложняют экспериментальное иссле-
дование порождения синтаксических единиц. 
Помимо того, при проведении анализа можно 
сосредоточиться на реальном употреблении 
языка.

С целью повышения видимости конструк-
ций желательно рассматривать языковую пару 
с относительно большим типологическим рас-
стоянием. В связи с этим данный анализ прово-
дится на примере сербско-венгерских двуязыч-
ных. В ходе доклада будут представлены итоги 
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исследования, указывающие на то, что разница 
в инвентаре конструкций может быть причиной 
для перехода на другой язык, например, из-за 
отсутствия семантических средств, как в случае 
страдательного залога (который в венгерском 
языке отсутствует) или из-за редкости конструк-
ций в одном из языков, как в случае каузатива 
(который в венгерском грамматикализован, а в 
сербском, напротив, очень редко употребляет-
ся). Кроме того, в докладе будет показано, что 
выбор одной конструкции влечет за собой мор-
фологические ограничения, которые следуют 
формальной характеристике данной конструк-
ции. Таким образом, конструкционный подход 
может включать в себя также концепцию «ма-
тричного языка» (Myers-Scotton 2002), избегая 
при этом его проблематичного определения, так 
как матрицей является не язык, а конструкция.

Исходя из вышесказанного, хотелось бы от-
метить, что сложным языковым единицам, опи-
сываемым в теории грамматики конструкций, 

следует уделять особое внимание при иссле-
довании порождения речи, а также в контексте 
сохранения языка.
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СВОЙСТВА И СТРАТЕГИИ ФУНКЦИОНИРОВАНИЯ

Е. Е. Васюкова
katevass@yandex.ru
МГУ им. М. В. Ломоносова (Москва)

От обоснования ответа на вопрос «Сколько 
памятей – одна или две?» когнитивные психо-
логи перешли к изучению структуры отдельных 
компонентов памяти, в частности, кратковре-
менной. Более адекватным был признан тер-
мин «рабочая память», отражающий функцию 
кратковременного хранилища – осуществление 
определенной работы, решение определенной 
задачи, в течение которой удерживается не-
обходимая информация. А. Бэддели и Г. Хитч 
в 1974 выделили в рабочей памяти три компо-
нента – центральный исполнитель, фонологи-
ческая петля и визуально-пространственный 
блокнот (Бэддели 2001). Позже, в 2000 году, 
Бэддели предложил расширенную модель ра-
бочей памяти, где центральный исполнитель 
(ЦИ) взаимодействовал с визуально-простран-
ственным блокнотом, полимодальным эпизо-
дическим буфером и фонологической петлей, 
через которые осуществлялись направленные в 
обе стороны связи, соответственно, с образной 
семантикой, эпизодической долговременной 
памятью и языком. Предполагалось, что шах-
матная игра серьезно задействует централь-
ный исполнитель рабочей памяти, который, в 

соответствии с новой моделью, является систе-
мой внимания. Однако процессы центрального 
исполнителя и даже его свойства остаются не 
до конца выясненными.

Цель работы – выявление свойств и страте-
гий функционирования центрального исполни-
теля рабочей памяти как системы внимания.

Задача работы – разработка методики 
диагностики свойств внимания (на шахматной 
модели).

Существует точка зрения, что внимание 
является профессионально важным качеством 
шахматиста, а также определяет степень его 
готовности к соревнованию (Крогиус 1968). 
Однако, несмотря на подчеркивание значения 
изучения внимания и его свойств в шахматах, 
количественных методов диагностики внимания 
предложено не было.

Нами разработана специализированная 
методика изучения свойств внимания шахмати-
ста (СМИСВ) и предприняты первые шаги по 
созданию ее компьютерной версии. При разра-
ботке методики учитывались данные о большей 
информативности специализированных тестов 
изучения внимания спортсменов и памяти 
шахматистов (Генов 1971; Барташников 1988). 
Теоретической основой послужили результаты 
анализа невербализованных компонентов мыс-
лительной деятельности шахматиста, а именно, 
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выводы о важной роли исследовательских опе-
раций установления взаимодействий между фи-
гурами (защита, нападение) (Тихомиров 1984). 
Методика аналогична корректурным пробам, 
но стимульным материалом служат диаграммы 
специально составленных шахматных позиций 
(10 позиций тренировочной серии и 40 – основ-
ной), в которых испытуемый должен находить, 
подчеркивать и подсчитывать атакованные фи-
гуры и пешки (в каждой позиции их 10), делая 
это безошибочно и быстро (Васюкова 2011).

В процедуре поиска атакованных фигур в 
позиции проявляется внимание как направлен-
ность деятельности шахматиста на свой объект 
(взаимодействия между элементами шахматной 
позиции) и сосредоточенность на нем усилий 
для наилучшего выполнения этой деятельности. 
Схемы поиска атакованных фигур выступа-
ют стратегиями функционирования системы 
внимания.

Выделены показатели основной серии теста, 
которые мы интерпретировали как интенсив-
ность, устойчивость, концентрация, переключе-
ние и распределение внимания, соответственно: 
время решения, соотношение среднего времени 
поиска 5 последних и 5 первых фигур в позиции, 
количество ошибок, среднее время поиска пер-
вой фигуры, среднее время поиска 10-й фигуры. 
Для уточнения трактовки данных показателей 
были проведены исследования, направленные 
на: а) установление связи выделенных пока-
зателей с разрядом, возрастом, результатами 
выступления шахматистов в соревновании, по-
казателями других методик изучения свойств 
внимания и особенностей психофункциональ-
ного состояния (4-х и 10 минутная корректур-
ные пробы, методика диагностики прогности-
ческой деятельности, цветовой тест Люшера); 
б) определение тенденций изменения данных 
показателей на различных этапах тренировоч-
ного процесса (начало и конец подготовки к 
соревнованию); в) поиск разрядных норм.

На выборке из 25 шахматистов от 2 раз-
ряда до международного мастера возраста от 
10 до 33 лет выявлено, в частности, что время 
решения основной серии СМИСВ связано с рас-
пределением внимания по МДПД (r=0.42) и его 
интенсивностью по 4-х мин. КП (r= –0.34), т. е. 
уменьшение времени решения связано с улуч-
шением распределения внимания, повышением 
его интенсивности. Ср. время поиска первой 
фигуры коррелирует с интенсивностью (r= 
–0.52) и переключением внимания (r= –0.39) по 
4-х мин. КП: чем меньше время поиска первой 
фигуры, тем выше интенсивность и переключе-
ние внимания. Ср. время поиска 10-й фигуры 

коррелирует с распределением внимания по 
МДПД (r=0.47), т. е. чем это время меньше, тем 
лучше распределение внимания между своими 
прогнозами и поступающей информацией.

Обнаружен неравномерный характер поис-
ка атакованных фигур в позиции, в частности, 
значительное увеличение времени поиска 10-й 
фигуры.

Выявлены также различные стратегии поис-
ка атакованных фигур в позициях, которые мы 
назвали эвристическими и алгоритмическими. 
Пример стратегии первого типа – поиск того, 
что сразу замечается. Примеры стратегии вто-
рого типа – поиск атакованных фигур слева на-
право; сначала поиск атакованных белых фигур 
и пешек, потом – черных, т. е. сначала поиск 
нападений со стороны черных, потом – со сто-
роны белых; взятие за основу активных фигур, 
рассмотрение угроз (дальнобойные фигуры, 
кони). Эти стратегии можно соотнести, соот-
ветственно, с непроизвольным и произвольным 
внутренним контролем (по П. Я. Гальперину). 
Можно предположить, что алгоритмическая 
стратегия задействует большее число компонен-
тов рабочей памяти, включая визуально-про-
странственный блокнот и фонологическую пет-
лю, а эвристическая стратегия более экономна 
и опирается главным образом на эпизодическую 
память.

Итак, на материале шахматной игры, 
предположительно серьезно задействующей 
центральный исполнитель рабочей памяти, 
обнаружены важные свойства ЦИ как системы 
внимания, прежде всего это интенсивность, 
устойчивость, концентрация, а также распре-
деление и переключение внимания. Три по-
следних свойства отмечены А. Бэддели как про-
цессы ЦИ. Интенсивностный аспект внимания 
нам представляется наиболее значимым, так как 
он ускоряет решение задачи, является главным 
критерием как профессионализма, так и готов-
ности спортсмена к соревнованию (Васюкова 
2011). Выявлены стратегии функционирования 
ЦИ, эвристическая и алгоритмическая, которые 
соотнесены с непроизвольным и произвольным 
внутренним контролем.
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Генотип АРОЕ-4 связан со значительным по-
вышением риска спонтанного развития демен-
ции альцгеймеровского типа (ДАТ) в пожилом 
возрасте. Важным нерешенным вопросом при 
изучении связи между генотипом АРОЕ-4 и 
повышенным риском развития ДАТ остается 
определение точного характера когнитивных на-
рушений у здоровых носителей этого генотипа. 
Мета-аналитические обзоры выявляют тенден-
цию к снижению эффективности эпизодической 
памяти у здоровых носителей АРОЕ-4, однако 
в целом уровень когнитивного функциони-
рования у них не отличается от нормального. 
Визуализация активности мозга показывает 
повышенный уровень активации префрон-
тальных отделов коры у носителей АРОЕ-4, 
что может быть связано с компенсацией име-
ющихся у них когнитивных нарушений за счет 
мобилизации ресурсов когнитивного контроля 
(Величковский Б. М. и др., 2009).

Нами было проведено исследование, направ-
ленное на поиск нарушений в эпизодической 
памяти и когнитивном контроле у носителей 
генотипа АРОЕ-4 и на проверку предположения 
о компенсации возможных нарушений памяти 
за счет мобилизации ресурсов когнитивного 
контроля. В исследовании приняли участие 36 
человек (8 мужчин и 28 женщин в возрасте от 
24 до 68 лет). Из них 14 испытуемых являлись 
носителями генотипа АРОЕ-4 (определялся по 
присутствию минимум одного аллеля e4 гена 
ApoE). Остальные испытуемые были отнесены 
к генотипу APOE-3. Испытуемые были уравне-
ны по среднему возрасту, уровню образования 
и наличию близкого родственника с болезнью 
Альцгеймера. Генотипирование локуса АРОЕ 
осуществлялось методом ПЦР-ПДРФ анализа. 
Было проведено клиническое и нейропсихо-
логическое обследование, которое не выявило 
признаков деменции ни у одного испытуемого. 

Батарея тестов включала в себя тесты на ког-
нитивный контроль (тест на антисаккаду, тест 
на переключение задач, тест на обновление 
рабочей памяти – n-back), тест на определение 
«сложного» объема рабочей памяти (operation 
span), а также тесты на эффективность отсро-
ченного воспроизведения и узнавания зритель-
ного и вербального материала (шкала памяти 
теста Векслера и русскоязычный вариант теста 
RVLT, соответственно).

Испытуемые с генотипами АРОЕ-4 и 
АРОЕ-3 не различались по эффективности от-
сроченного воспроизведения, но различались по 
эффективности отсроченного узнавания – гено-
тип АРОЕ-4 был связан с большим количеством 
«ложных тревог». Это позволяет характеризо-
вать возможно имеющийся у носителей АРОЕ-4 
дефицит эпизодической памяти как связанный с 
преимущественной опорой на автоматические 
процессы узнавания. Анализ связи между типом 
дистрактора (очень похожие / мало похожие на 
целевой стимул) и вероятностью возникновения 
«ложной тревоги» показал, что носители гено-
типа АРОЕ-4 значительно чаще ошибочно опоз-
нают «далекие» дистракторы, т. е. дистракторы, 
лишь слабо напоминающие целевые стимулы. 
Это позволяет сделать вывод о преобладании 
поверхностного кодирования запоминаемой 
информации у носителей АРОЕ-4.

Нами не было обнаружено свидетельств того, 
что у испытуемых с генотипом АРОЕ-4 имеют-
ся особенности в работе системы когнитивного 
контроля. Генотипы не различались по средним 
показателям эффективности выполнения теста 
на подавление автоматической саккады, на 
обновление рабочей памяти, а также в оценках 
объема рабочей памяти. Статистический анализ 
также не показал различий в общей эффектив-
ности выполнения теста на переключение 
между задачами, однако обнаружил значимое 
увеличение «стоимость переключения» у носи-
телей генотипа АРОЕ-4. Следует отметить, что 
снижение эффективности переключения между 
задачами является характерным признаком не-
патологического когнитивного старения (Kray, 
Li & Lindenberger, 2002).

С целью выявления возможной компенсации 
нарушений эпизодической памяти у носителей 



287

АРОЕ-4 за счет активности системы когнитив-
ного контроля, для обеих групп испытуемых 
были выделены композитные показатели эф-
фективности когнитивного контроля и эпизоди-
ческой памяти и рассчитана корреляция между 
ними («лобный эффект», Glisky & Kong, 2008). 
В группе носителей АРОЕ-3 индексы значимо 
не коррелировали. Тенденция к значимой по-
ложительной корреляции между композитными 
индексами была обнаружена в группе носителей 
генотипа АРОЕ-4. Следовательно, у носителей 
генотипа АРОЕ-4 эффективность выполнения 
тестов на эпизодическую память в большей 
степени связана с эффективностью функциони-
рования системы когнитивного контроля. Кроме 
того, для носителей АРОЕ-4 было зафиксирова-
но значимое снижение эффективности выпол-
нения всех тестов на когнитивный контроль к 
концу выполнения каждого теста. Этот эффект 
может говорить о повышенной истощаемости 
ресурсов когнитивного контроля у носителей 
этого генотипа. Полученные результаты служат 
косвенным свидетельством повышенной мо-
билизации ресурсов когнитивного контроля у 
носителей генотипа АРОЕ-4.

Таким образом, для здоровых носителей ге-
нотипа АРОЕ-4 характерны специфические на-
рушения эпизодической памяти (опора на авто-
матические процессы узнавания, поверхностное 
кодирование стимулов), а также специфическое 

снижение эффективности переключения между 
задачами. Эти показатели могут быть использо-
ваны при построении прогностических моделей 
риска развития ДАТ у здоровых носителей 
генотипа АРОЕ-4. Кроме того, полученные 
свидетельства возможной компенсации имею-
щихся у здоровых носителей генотипа АРОЕ-4 
когнитивных дефицитов за счет мобилизации 
ресурсов когнитивного контроля говорят о не-
обходимости контролировать данное компен-
саторное влияние при проведении дальнейших 
исследований когнитивных нарушений в этой 
популяции. В целом может быть сделан вывод 
о том, что повышение риска развития ДАТ у 
носителей генотипа АРОЕ-4 обусловлено со-
четанием патологических и непатологических 
процессов когнитивного старения.
Исследование осуществлено при поддержке гранта 
РГНФ 09–06–01035а.
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Эмоциональный интеллект – быстро расши-
ряющаяся область исследований, объединяющая 
разнообразные научные дисциплины. Понятие 
эмоционального интеллекта, возникшее в на-
чале 1990-х годов, получило со временем более 
четкое определение и стало вызывать растущий 
интерес, как со стороны популярных СМИ, так 
и в научных кругах. Точкой демаркации в воз-
никновении систематических исследований 
ЭИ считается статья Дж. Мэйера и П. Сэловея 
в журнале «Интеллект» (Mayer, Salovey, 1993). 
Чуть позже термин «эмоциональный интеллект» 
был популяризован психологом и журналистом 
Д. Гоулменом (Goleman, 1995) в его книге, ос-
нованной на статьях и научной работе многих 
других ученых.

На данный момент существует 2 основных 
подхода к проблеме эмоционального интеллекта: 
модель эмоционального интеллекта как способ-
ности и смешанные модели. Теория Дж. Мэйера 
и П. Сэловея эмоционального интеллекта как 
способности основана на нескольких ключевых 
идеях. Из области исследований интеллекта взя-
то представление о том, что интеллект включает 
в себя, прежде всего, способность к абстракт-
ному рассуждению. Из области исследований 
эмоций взята идея о том, что эмоции – это 
сигналы, которые передают привычные и легко 
распознаваемые значения в сфере взаимоот-
ношений. Идея о том, что, по крайней мере, 
некоторые основные эмоции универсальны, 
основывается, помимо прочего, на обширных 
исследованиях основных выражений эмоций на 
лицах у людей и представителей родственных 
им видов (Ekman, 1973) и экспериментальных 
исследованиях искусственного интеллекта, 
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которые показывают, что понимание эмоций 
компьютером возможно (например, Dyer, 1983). 
Смешанные модели эмоционального интеллек-
та опираются на широкое определение этого 
конструкта, данное Гоулменом (Goleman, 1995). 
То есть интерпретируют его как сложное психи-
ческое образование, имеющее и когнитивную, и 
личностную природу. В эти модели включаются 
когнитивные, личностные и мотивационные 
черты, благодаря чему они оказываются близко 
связанными с адаптацией к реальной жизни (на-
пример, Bar-On, 1997, Epstein, 1998). Все моде-
ли в этом подходе отличаются только набором 
включенных личностных характеристик.

В рамках модели эмоционального интеллек-
та как способности единственным возможным 
средством измерения эмоционального интел-
лекта являются тесты. В противоположность 
опросникам, тесты эмоционального интеллекта 
обладают неплохой критериальной валидно-
стью и измеряют некие конструкты, отличные 
от всех уже выделенных в психологии способ-
ностей и личностных факторов (Робертс и др., 
2006). Тем не менее, пока остается неясным, как 
эмоциональный интеллект соотносится с уже 
выделенными конструктами. Также большой 
вопрос вызывает подсчет баллов, так как в по-
давляющем большинстве методик он основан 
на консенсусе и оценках экспертов, что не ис-
ключает конформность к социальным нормам. 
Не меньший интерес вызывает соотношение 
тестовых и опросниковых методик для изучения 
эмоционального интеллекта – измеряют они 
какой-то единый конструкт или существуют не-
сколько «эмоциональных интеллектов»?

Наиболее известным и широко использу-
емым тестом эмоционального интеллекта на 
данный момент является методика MSCEIT 
V2.0 (The Mayer–Salovey–Caruso Emotional 
Intelligence Test) (Mayer, Salovey, Caruso, 2002). 
Она обладает хорошими психометрическими 
показателями и активно используется в раз-
личных западных исследованиях. Н. Шуте с 
коллегами, опираясь на раннюю модель эмоци-
онального интеллекта Дж. Мэйера и П. Сэловея 
(Shutte et al., 1998), создал опросник Self Report 
Emotional Intelligence Test (SREIT), который по-
зволяет оценить 3 составляющие эмоциональ-
ного интеллекта: Оценку и выражение эмоций, 
Регуляцию эмоций и Использование эмоций в 
решении проблем. Результаты по внутренней 
и ретестовой надежности единой шкалы из 33 
пунктов были признаны удовлетворительными: 
n=127, ά =0,9; n=128, r=0,78 (Schutte et al., 1998). 
Была предпринята попытка соотнести данные, 
полученные с помощью этих двух методик 

(Ciarrochi, Deane, Anderson, 2002), на выборке 
из 302 австралийских студентов, которая пока-
зала полное отсутствие значимых взаимосвязей 
между показателями MSCEIT и SREIT.

На этапе проверки психометрических по-
казателей методики SREIT для русскоязычной 
выборки мы провели аналогичное сравнение. 
К этому времени методика MSEIT была уже 
переведена и показала неплохие психометри-
ческие результаты на русскоязычной выборке 
(Сергиенко, Ветрова, 2010).

На выборке из 57 человек в возрасте от 18 до 
26 лет (27 юношей и 30 девушек) между MSCEIT 
и SREIT было выявлено всего 2 значимые связи: 
шкала SREIT «Регулирование эмоций» связана 
со шкалой MSCEIT «Сознательное управление 
эмоциями», а шкала SREIT «Оценка и выраже-
ние эмоций» имеет связь с «Использованием 
эмоций в решении проблем» MSCEIT. С одной 
стороны, при схожести теоретических основа-
ний можно отметить различия по принципу по-
строения методики – является она опросником 
или тестом. Однако в аналогичном исследова-
нии австралийских коллег вообще не было вы-
явлено связей. Вероятно, тут свою роль сыграла 
численность исследуемых групп и особенности 
перевода данных методик на русский язык.

Тем не менее, хотелось бы выдвинуть и 
предположение о групповых различиях между 
англоязычными и русскоязычными испытуе-
мыми. Русские люди более склонны к самореф-
лексии, более глубокому осмыслению и анализу 
эмоций, как своих, так и чужих. В таком случае 
вполне закономерно, что представления о соб-
ственном эмоциональном интеллекте именно 
у русских больше соответствуют действитель-
ности и объективным данным, полученным с 
помощью теста. Таким образом, получает неко-
торое подкрепление идея о создании методики 
на эмоциональный интеллект, включающей в 
себя как тестовые, так и опросниковые задания, 
для изучения более обобщенного и широкого 
конструкта. Создание именно такой методики 
предполагается в рамках изучения эмоцио-
нального интеллекта у подростков. Основной 
задачей создания методик на эмоциональный 
интеллект была практическая необходимость 
измерения эмоционального интеллекта для 
профессионального отбора, прогнозирования 
успешности в различных делах, связанных с 
эмоциями и т. п. Тем не менее, эмоциональный 
интеллект является психологическим конструк-
том, изучение которого необходимо развивать в 
теоретической науке, сопоставлять с другими 
различными психологическими конструктами 
и способностями для получения более широких 
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представлений как о нем самом, так и о связан-
ных с ним конструктах.

Работа выполнена при поддержке РФФИ, грант 
№ 11–06–00459-а

КОНТРОЛЬ ПОВЕДЕНИЯ И ЕГО СТРАТЕГИИ В РАННЕМ ВОЗРАСТЕ
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vga2001@mail.ru
Институт психологии РАН (Москва)

При изучении саморегуляции поведения 
человека, особенно ее ранних этапов, большой 
интерес вызывает идея интегративной оценки 
возможностей ребенка по адаптации к окру-
жению, организации целенаправленного по-
ведения и своеобразие индивидуальных типов 
такого адаптивного поведения. В цикле исследо-
ваний, выполненных в лаборатории психологии 
развития ИП РАН, эта идея реализуется при 
изучении такого конструкта, как контроль по-
ведения. Контроль поведения включает регуля-
цию психических процессов, обеспечивающую 
целенаправленную деятельность. Он опирается 
на ресурсы индивидуальности, отражая спо-
соб и степень эффективности их реализации, 
представляя собой уникальную композицию 
ресурсов и индивидуально-специфичный спо-
соб обращения с ними (Сергиенко, 2006, 2009, 
Сергиенко и др., 2010).

В контроле поведения выделяются три ком-
понента: контроль действий – уровень моторно-
го исполнения; когнитивный контроль – способ-
ность к когнитивному анализу, предвосхищению 
и планированию деятельности; эмоциональный 
контроль – способы регуляции эмоциональных 
состояний, распознавание, интерпретация и 
прогнозирование собственных эмоций и эмоций 
Другого.

Особый интерес для нас представляют ран-
ние этапы онтогенеза контроля поведения, т. к. 
именно тогда складываются индивидуально-
специфичные способы реагирования, форми-
руются те ресурсы, на которые в дальнейшем 
будет опираться контроль поведения.

В исследовании принимали участие одиноч-
но рожденные дети (ОР) (46 чел.) и близнецы, 
монозиготные (МЗ) (12 пар) и дизиготные (ДЗ) 
(12 пар), обследованные лонгитюдно в возрасте 
4, 8, 12, 18, 24, 30 и 36 мес. Близнецы в данном 
случае выступают как группа биологического и 
психологического риска (здесь изложена лишь 
часть результатов более обширного исследова-
ния, включавшего и оценку генотип-средового 
вклада в различные аспекты раннего развития). 
Для оценки контроля действий и когнитивного 

контроля использовался тест «Шкалы развития 
младенцев Бейли» («Шкалы развития младенцев 
Бейли»-2 (Bayley, 1993)). В тесте Бейли нами 
были выделены отдельные субшкалы с целью 
более глубокого изучения указанных компонен-
тов контроля поведения. В ментальной шкале 
это субшкалы интерсенсорных взаимодействий, 
речевого поведения, экстраполяции, контроля, 
кооперации, общих категорий. В психомоторной 
шкале – субшкалы контроля позы, локомоций, 
манипуляций (тонкой моторики).

Изучение контроля поведения в проблемных 
ситуациях проводилось при помощи программ-
но-аппаратного комплекса INTERACT, оцени-
вались стратегии поведения ребенка в ситуации 
оценки его когнитивных возможностей (тест 
Бейли), были отобраны задания, требующие 
контроля поведения (включающие планирова-
ние, действие по образцу, по плану, преодоление 
препятствий, задания, сложные для данного 
возраста и т. д.). Выделялись следующие стра-
тегии: сосредоточение на задаче, переключение 
внимания, вокализации, поиск поддержки, 
самостимуляция, агрессия, двигательное беспо-
койство, отказ от выполнения задания, дистресс, 
пассивность.

Далее анализировались взаимосвязи между 
когнитивным контролем, контролем действий 
и выбираемыми детьми ситуативными стра-
тегиями контроля поведения (эмоциональный 
контроль в данной работе не рассматривается).

При рассмотрении возрастной динамики 
наибольшее количество связей между стратеги-
ями и субшкалами ментальной и психомоторной 
шкалы у ОР детей было обнаружено в 18 мес. 
В основном, это отрицательные связи с такими 
дезадаптивными стратегиями, как агрессия и 
отказ от выполнения задания. Это служит еще 
одним доказательством кризисного характера 
данного возраста у ОР детей (Сергиенко и др., 
2010), где проявляется его деструктивная сто-
рона. Недостаточные возможности регуляции, 
проявляющиеся в дезадаптивном поведении, 
приводят к деструкции деятельности и ухуд-
шению результатов по отдельным субшкалам. 
Это относится, в первую очередь, к субшкале 
интерсенсорных взаимодействий и субшкале 
контроля действий. В последующих возрастах 
количество взаимосвязей между субшкалами и 
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стратегиями снижается, что может говорить о 
большей вариативности поведения детей и воз-
можности достигать результата разными путями 
с использованием различных стратегий (отме-
тим также уменьшение частоты дезадаптивных 
стратегий с возрастом).

У ОР детей наибольшее число связей суб-
шкал ментальной и психомоторной шкалы 
наблюдается со стратегией вокализации, что по-
казывает важность речевого развития и общения 
для когнитивного и психомоторного развития. 
Символическая репрезентация и язык – это сред-
ства, которыми ребенок связывает настоящее 
с прошлым опытом и будущей целью, поэтому 
речь играет одну из ключевых ролей в развитии 
когнитивного контроля.

Следует учитывать также, что дети-экстра-
верты могут получить более высокие баллы по 
тестам развития и интеллекта, поскольку охот-
нее взаимодействуют с экспериментатором, про-
изводя на него более благоприятное впечатление 
(Матени-мл., 1994). Можно предположить, что 
этот эффект срабатывает и в случае с детьми, ак-
тивно использующими стратегии вокализации.

У близнецов как МЗ, так и ДЗ, связей между 
стратегиями и субшкалами ментальной и пси-
хомоторной шкалы больше, чем у ОР детей (на 
данном этапе исследования пока неясно, за счет 
чего это происходит). Помимо этого, у близне-
цов наблюдается общая тенденция – большое 
количество отрицательных связей между суб-
шкалами ментальной и психомоторной шкалы и 
частотой изменения настроения во время тести-
рования (с 12 мес.), что говорит о значительной 
связи низкого эмоционального контроля (вы-
ражающегося в эмоциональной лабильности) с 
контролем действий и когнитивным контролем, 
вплоть до блокирования деятельности эмо-
циями. У ДЗ близнецов таких связей меньше, 

чем у МЗ, что говорит, видимо, об их большей 
способности справляться с эмоциональной 
нестабильностью.

У МЗ близнецов связи стратегий с контро-
лем действий и с когнитивным контролем в 
каждом возрасте разнообразны и какой-либо 
закономерности выявить на данном этапе ана-
лиза не удалось. У ДЗ близнецов отмечаются 
связи когнитивного контроля и контроля дей-
ствий со стратегией самостимуляции, которую 
можно рассматривать как специфичную для ДЗ 
близнецов “стратегию совладания”, которая, к 
тому же меняет свою роль в системе регуляции 
поведения с возрастом. Если в 1-й год жизни 
самостимуляция была отрицательно связана с 
субшкалами ментальной и психомоторной шкал 
(контроль позы, локомоция, экстраполяция), то, 
начиная с 30 мес., она уже положительно свя-
зана как с контролем действия в целом, так и с 
интерсенсорными взаимодействиями, умением 
выделять общие категории. Если в первые 2 года 
самостимуляция тормозила когнитивное и пси-
хомоторное развитие, возможно, способствуя 
“отгораживанию” от окружающего мира, то на 
3-м году жизни она уже выполняет функцию ре-
гуляции состояния, помогая справиться с чрез-
мерными эмоциональными, когнитивными или 
сенсорными нагрузками, что свидетельствует об 
изменении ее функциональной роли в структуре 
саморегуляции.

В целом, можно отметить специфические 
для каждой группы детей структуры связей 
между когнитивным контролем, контролем 
действий и ситуативными стратегиями контро-
ля поведения, что подтверждает положение о 
контроле действий как основе индивидуальной 
адаптации, индивидуально-специфичном спо-
собе организации ресурсов для осуществления 
саморегуляции.

ОБРАЗ КАК НЕПОДВИЖНАЯ ТОЧКА ПРЕДВОСХИЩЕНИЙ

Е. Е. Витяев, Н. В. Неупокоев
vityaev@math.nsc.ru
Институт математики им. С. Л. Соболева 
СО РАН, Новосибирский государственный 
университет (Новосибирск)

В работе Смирнова С. Д. 1985 восприятие 
описано следующим образом: предсказание (ан-
тиципация) непрерывно во времени сравнивает 
«образ» («образ мира») с наличной стимуляцией 
и является процессом активного движения от 
«образа» к внешнему миру – непрерывным во 

времени процессом проверки предсказаний «об-
раза» на соответствие стимулам внешнего мира. 
Только если все предсказания будут совпадать с 
реальными стимулами непрерывно во времени, 
только тогда есть восприятие. «Все это позволя-
ет нарисовать следующую картину хода позна-
вательной деятельности на уровне восприятия. 
Индивид всегда имеет некоторый образ или 
модель окружения, которая непрерывна во вре-
мени и пространстве и носит прогностический 
характер, т. е. в ней экстраполируются и воспро-
изводятся на языке чувственных модальностей 
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ожидаемые результаты воздействия источника 
стимула на наши органы чувств».

Насколько известно автору, в настоящее 
время нет формализаций восприятия, как такого 
непрерывного во времени процесса предвосхи-
щения стимулов и проверки этих предвосхище-
ний на соответствие стимулам внешнего мира. 
Целью данной работы является разработка 
такой формализации.

Под предвосхищением будем понимать пред-
сказание, а под моделью окружения или «об-
разом мира» – совокупность закономерностей 
P1&…&Pk&A⇒P, предсказывающих, что, если 
сейчас мы воспринимаем признаки P1&…&Pk 
(стимулы) и осуществили персептивное дей-
ствие A, то в следующий момент времени мы 
воспримем признак P0. Предположим, что объ-
екты восприятия характеризуются признаками 
x1,…,xn. Каждый признак xi может принимать 
на объекте а некоторое множество значений 
(xi(a)∈Xi). Тогда воспринимаемый объект а мо-
жет быть описан набором множеств значений 
воспринимаемых признаков 〈Xi1(a),…,Xim(a)〉.
Для каждого значения признака определим пре-
дикат Pj

i (a) ⇔ (xi (a) = j), j∈Xi (a). Будем предпо-
лагать, что в закономерности P1&…&Pk&A⇒P0  
все предикаты имеют вид Pj

i (a). Действие А со-
стоит в переводе внимания с воспринимаемых в 
текущий момент стимулов P1&…&Pk на стимул 
P0, который будет воспринят в следующий мо-
мент. Множество PL закономерностей «образа 
мира» может быть обнаружено методом, из-
ложенном в Витяев 2006. Закономерность «из-
влекается из памяти» при восприятии объекта 
а, если она применима к объекту и её посылка 
P1&…&Pk выполнена на а. Тогда осуществляет-
ся предвосхищение восприятия P0 в следующий 
момент. Если предвосхищение подтверди-
лось – мы видим нужное значение признака, 

зафиксированное в P0, то восприятие продол-
жается, и мы переходим к следующей «извле-
чённой из памяти» закономерности. Если не 
подтвердилось, то внимание уточняет признаки 
воспринимаемого объекта и закономерность.

Восприятие объекта a – это непрерывное 
во времени предсказание одних свойств объ-
екта по другим посредствам всех применимых к 
объекту («извлечённых из памяти») закономер-
ностей и проверка правильности сделанных 
предсказаний. Формализацией такого процесса 
восприятия является неподвижная точка пред-
сказаний по всем «извлечённым из памяти» 
закономерностям. Определим, оператор пред-
сказания Pr, применённый к воспринятому объ-
екту а, X(a) = {Xi1 (a) ∪…∪ Xim (a)} и осущест-
вляющий предсказания по всем «извлечённым 
из памяти» закономерностям LP(X(a)): LP(X(a)) 
= {Pj1

i1 &…& Pjk
ik ⇒ Pj0

i0) ∈ LP | (xj1
i1 ∈ Xi1 (a))&…& 

(xjk
ik ∈ Xik (a))}; Pr(X(a)) = X(a) ∪ {xj0

i0 | (Pj1
i1 &…& 

Pjk
ik ⇒ Pj0

i0) ∈ LP(X(a)), (xj0
i0 ∈	Xi0 (a))}.

Тогда восприятие объекта а завершено 
успешно, если мы имеем неподвижную точку 
оператора Pr, т. е. когда Pr(X(a))=X(a).

1 2 3 4

5 6 7 8

9 10 11 12

13 14 15 16

17 18 19 20

21 22 23 24

На основе данной формализации образа 
нами разработана программа, работа которой 
иллюстрируется на примере закодированных 
цифр (рис. 1 слева). В эксперименте обучающее 
множество цифр состояло из всех цифр рис. 1, 

Рисунок 1.
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каждая из которых бралась в 30 экземплярах. 
В обучающем множестве не указывалось, где 
какая цифра. Задача самообучения без учителя 
состояла в том, чтобы найти все образы цифр 
как неподвижные точки и убедиться, что они 
образуют в точности все классы-образы, соот-
ветствующие нашим 12 цифрам. Программой 
было обнаружено 55089 закономерностей, и 
эти закономерности дали в точности 12 непод-
вижных точек, соответствующие цифрам рис. 1. 
В качестве примера рассмотрим неподвижную 
точку цифры 6 (рис. 1 справа). Здесь пред-
ставлены некоторые закономерности цифры 
6, взаимно предсказывающие свойства этой 
цифры и составляющие неподвижную точку. 
Первая закономерность (первый прямоугольник 
после фигурной скобки) означает, что, если в 
квадрате 13 стоит признак 6 (обозначим это как 
13-6), то в квадрате 3 должен стоять признак 2 
(3-2), который нарисован пунктирной линией, 
как предсказываемый признак. Тогда первую 

закономерность, описывающую цифру 6, можно 
записать как (13-6 ⇒ 3-2). Нетрудно проверить 
по цифрам, что эта закономерность действитель-
но имеет место. Вторая закономерность говорит, 
что из признака (9-5) и отрицания (обозначен-
ного пунктирной линией) значения 5 первого 
признака ¬(1-5), следует (4-7). Получим зако-
номерность (9-5&¬(1-5) ⇒ 4-7). Последующие 
3 закономерности будут соответственно законо-
мерности (13-6 ⇒ 4-7), (17-5&¬(13-5) ⇒ 4-7), 
(13-6 ⇒ 16-7). На рисунке видно, что признаки 
цифры 6 взаимно предсказывают друг друга, об-
разуя неподвижную точку.
Работа поддержана грантом РФФИ № 11–07–
00560-а, интеграционными проектами СО РАН 
№ 47, 111, 119 и программой президента Российской 
Федерации поддержки научных школ НШ-
3606.2010.1.

Смирнов С. Д. 1985. Психология образа. МГУ, М.
Витяев Е. Е. 2006. Извлечение знаний из данных. Ком-

пьютерное познание. Модели когнитивных процессов // Но-
восибирский гос. ун-т. Новосибирск.

РОЛЬ ЗНАКА И ЕГО СЕМАНТИКИ ПРИ ФОРМИРОВАНИИ ПОНЯТИЙ

Е. Ф. Власова, А. А. Котов
elizabeth.vlasova@gmail.com, 
al.kotov@gmail.com
Российский государственный гуманитарный 
университет (Москва)

В настоящее время показано, что понятия 
с определенной структурой могут образо-
вываться без знака (Posner & Keele, 1970). 
Однако существует также несколько работ, в 
которых показано, что формирование поня-
тий существенно улучшается, если объекты 
категоризации сопровождаются знаками или 
словами. В нашем исследовании нас интере-
сует, могут ли влиять на формирование по-
нятия знак и его значение, отдельно друг от 
друга, и если да, то кто из них имеет большее 
влияние?

Чтобы сравнить влияние знака на формиро-
вание понятий с влиянием его значения, нужно 
создать условия, в которых значение присут-
ствовало бы в формировании понятия, но не 
было бы связано с функцией обратной связи. 
Для этого мы решили воспользоваться мето-
дикой индуцирования ложных воспоминаний, 
впервые осуществленной в парадигме Deese/
Roediger-McDermott – DRM-test (Roediger & 
McDermott, 1995).

Мы предположили, что если мы созда-
дим у испытуемых ложное воспоминание о 

конкретном слове, значение которого будет свя-
зано с объектами для формирования понятия, то 
мы сможем оценить, насколько само значение 
без знака помогает формировать понятие. Для 
оценки влияния значения без влияния других 
факторов нам нужно будет сравнить это условие 
формирования понятия с условиями, когда нет 
ни знака, ни значения, и условием, когда есть 
знак с его значением.

Наши экспериментальные гипотезы тако-
вы, что если и значение, и сам знак помогают 
формировать понятие, то в условиях со знаком 
и значением и в условиях со значением и без 
знака испытуемые должны быть более успеш-
ны в формировании понятия, чем в условиях 
без знака и без значения. Время реакции также 
должно быть выше в тех двух условиях, в кото-
рых используются знак со значением и значение 
без знака, поскольку они опосредуют процесс 
категоризации и тем самым должны удлинять 
время на принятие решения.

Мы использовали процедуру, аналогичную 
DRM-тесту, для выбора слова, дающего самые 
сильные оценки ложных воспоминаний. Это 
слово (стул) мы использовали в основной экспе-
риментальной серии для формирования понятия.

Материал для индукции значения с помощью 
ложных воспоминаний. Мы индуцировали зна-
чение слова стул с помощью десяти слов, имею-
щих максимальную частотность при свободном 
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ассоциировании (испытуемые должны были 
запомнить список из 10 слов, ассоциирующихся 
со словом стул, причем само это слово им не 
называлось, а через некоторое время выполнить 
задание на узнавание. В списке на узнавание 
среди предъявленных ранее ассоциаций было 
и само слово стул, которое ложно узнавалось 
испытуемыми).

Материал для формирования категории. Мы 
создали объекты для категоризации, модифици-
руя трехмерную модель стула по четырем из-
мерениям: высота спинки, длина ножек, ширина 
и глубина сиденья. Каждое измерение мы уве-
личивали на восемь значений, так что первые 
четыре значения позволяли включить объект в 
категорию, а последние четыре – нет. Таким об-
разом, у нас было 32 объекта для категоризации 
(половина использовалась в тренировочной се-
рии, а половина – в тестовой). В тренировочной 
серии испытуемые получали весь набор объ-
ектов три раза в разном порядке внутри блока. 
В тесте они получали набор объектов два раза 
также в случайном порядке.

Задачей испытуемых было научиться от-
личать стулья от нестульев. Объекты предъяв-
лялись на мониторе на 500 мс, время на ответ – 
максимум 3 секунды. Порядок предъявления 
проб был случайным.

Испытуемые попадали в случайном порядке 
в одно из трех экспериментальных условий. Во 
всех трех условиях их предупреждали, что они 
получат группу изображений одного стула, из-
мененных таким образом, что на некоторых из 
них стул выглядит привычно, а на некоторых 
нет.

В первом контрольном условии (без знака и 
без значения) испытуемые сразу после ответа 
получали обратную связь через наушники в 
виде звука – раздавался звуковой сигнал, если 
они правильно относили объект к одной из двух 
категорий. Если же они отвечали неправильно, 
то звука не было.

Во втором контрольном условии (со знаком 
и со значением) мы после звуковой обратной 
связи показывали на экране слово «стул» (дли-
тельность его предъявления составила 500 мс) 
в тех пробах, которые относились к этой катего-
рии. В тех пробах, которые относились к другой 
категории, показа не было.

Третье условие, экспериментальное (со зна-
чением и без знака), было идентично первому 
контрольному условию. Однако испытуемые 
получали перед задачей на категоризацию 

задачу на запоминание, с помощью которой мы 
индуцировали у них нужное значение. Сразу по-
сле категоризации мы оценивали силу ложных 
воспоминаний.

Во всех трех условиях зависимой перемен-
ной была успешность категоризации и время 
реакции.

Мы сравнили успешность научения в трени-
ровочной и тестовой сериях во всех условиях 
эксперимента с помощью дисперсионного 
анализа (ANOVA) с повторными измерениями. 
Успешность в трех группах к концу научения 
значимо увеличивалась, F (2, 106) =4,73; p=0,01; 
η²p=0,08. Испытуемые во всех эксперименталь-
ных группах сформировали обобщение, однако 
по уровню успешности различий между ними 
не было, что не подтверждает нашу гипотезу.

Однако для времени реакции были полу-
чены другие результаты. Помимо того, что 
оно значимо уменьшалось во всех группах от 
первого периода научения к третьему (F (2, 
106) =29,35; p<0,001; η²p=0,36), что свидетель-
ствует об эффекте тренировки, время реакции 
в экспериментальных группах, в отличие от 
успешности, значимо отличалось F (2, 53) 
=5,16; p<0,01; η²p=0,16. Быстрее всего на всех 
периодах обучения отвечали испытуемые в 
контрольном условии без знака, медленнее 
всех – в контрольных условиях со знаком. 
Таким образом, время реакции при формиро-
вании категории зависело от наличия знака и 
не зависело от наличия значения – знак, а не 
значение опосредовал процесс категоризации и 
испытуемые тратили часть времени, используя 
его. Тем самым мы приходим к выводу, что 
знак имеет большее влияние на формирование 
понятия, чем его значение.

Однако косвенные результаты свидетель-
ствуют о том, что индуцированное значение 
все же участвовало в формировании понятий – 
интенсивность ложных воспоминаний значи-
тельно увеличилась после этой процедуры. Т.е. 
значение индуцированных слов не влияет на 
формирование понятий, но само формирование 
понятий актуализирует эти значения и усилива-
ет, в свою очередь, ложные воспоминания.

Posner, M.I., & Keele, S.W. (1970). Retention of abstract 
ideas. Journal of Experimental Psychology, 83, 304–308.

Roediger, H.L., & McDermott, K.B. (1995). Creating false 
memories: Remembering words not presented in lists. Journal 
of Experimental Psychology: Learning, Memory and Cognition, 
21, 803–814.
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ВИРТУАЛЬНАЯ РЕАЛЬНОСТЬ: ИНТЕРПРЕТАЦИИ

А. Е. Войскунский
vaemsu@gmail.com
МГУ им. М. В. Ломоносова (Москва)

Термин «виртуальная реальность» (ВР) 
допускает множественное толкование. В обще-
ственном сознании с ним связаны следующие 
интерпретации (Voiskounsky 2011):

1. ВР связана с деятельностью, осущест-
вляемой в пространстве Интернета: игрой 
онлайн, перепиской в социальных сетях, блог-
герством, поиском информации и т. п. Данная 
интерпретация распространена в массовой 
культуре, в СМИ.

2. ВР понимается как альтернативная ре-
альность, в ней можно «путешествовать», осо-
бенно с помощью психопрактик «расширения» 
сознания; постмодернистское представление о 
множественности (полионтичности) и иерархии 
реальностей включает убеждение, что все они 
виртуальны (Носов 2001, Руднев 2011).

3. Компьютерная интерпретация: ВР – ин-
терактивная модель среды, создана с помощью 
компьютера и специальных программ и пред-
ставлена органам чувств посредством шлема 

или стереоочков, иногда и перчаток (Игнатьев и 
др. 2009).

Цель работы состоит в выяснении того, какая 
интерпретация понятия виртуальных реально-
стей наиболее близка молодым образованным 
россиянам, не занимающимся ВР профессио-
нально. Замысел состоял в определении воз-
можных изменений в понимании ВР, вызванных 
показом кинофильма «Аватар» между 1-м и 2-м 
этапами исследования.

В исследовании, проведенном методом 
интервью, участвовали студенты МГУ есте-
ственных (биологи, математики, химики, гео-
логи) и гуманитарных (журналисты, историки, 
юристы) факультетов. Предварительная серия 
показала, что студенты (кроме одного) не гото-
вы сформулировать свое представление о ВР, но 
им знакомы примеры ВР. В основной серии (из 
2-х этапов, оба этапа идентичны по процедуре) 
респондентов просили привести столько приме-
ров ВР, сколько сумеют; назвавшего пример ре-
спондента просили продолжить; после второго 
отказа респондента побуждение прекращалось. 
Этап 1 основной серии был проведен весной, 
этап 2 – осенью 2010 г.

Весна 2010 Осень 2010
Примеры виртуальной 
реальности

Пол
(ж / м) 

Специализация
(Гум. / Ест.) 

Пол
(ж / м) 

Специализация
(Гум. / Ест.) 

Социальные сети 18/11 19/10 14/11 15/10
Ролевые игры 7/14 9/12 9/16 7/18
Твиттер 5/8 8/5 2/6 6/2
Чаты 4/7 9/2
Онлайн-магазины 4/3 2/5
Моментальные сообщения 3/4 6/1 1/2 1/2
YouTube 4/1 4/1 4/0 3/1
Электронная почта 2/3 5/0 2/1 1/2
Поиск в WWW 4/0 1/3
3D 1/3 0/4 0/3 2/1
Блоги 0/3 2/1 6/6 7/5
Web Money 0/3 0/3 4/7 8/3
Спецэффекты в кино 2/1 3/0 5/6 10/1
WWW 2/0 2/0
Телевидение 1/1 2/0 2/1 2/1
Онлайн-аукционы 0/2 0/2
Игровая приставка Nintendo 0/1 0/1
Кинофильмы 1/0 0/1 0/1 0/1
Электронные газеты 1/0 1/0 0/1 0/1
Аватары 10/14 9/15
Ipad 7/9 5/11
3D монитор 1/3 0/4
3D очки 1/1 2/0
iPhone 4 0/1 0/1
Расширенная реальность 1/0 1/0

Таблица 1. Примеры ВР, названные на 1-м и на 2-м этапе, расклассифицированные по полу и по 
учебной специализации студентов
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На этапе 1 были проинтервьюированы 42 
респондента (средний возраст 19.8 лет), на 
этапе 2–48 респондентов, средний возраст 20.4 
лет. Половой состав респондентов и их специ-
ализация (естественные / гуманитарные науки) 
указаны в Табл. 1. Названные примеры запи-
сывались на диктофон и впоследствии класси-
фицировались автором и двумя ассистентами; 
результаты классифицирования помещены в 
Табл. 1. Количество называемых респондентами 
примеров варьировало от 2 до 8 на 1-м этапе и от 
2 до 6 на 2-м этапе, среднее число называемых 
примеров ВР несколько превышает 3.

Обращают на себя внимание три момента. 
Во-первых, анализ представленных в Табл. 1 
результатов показывает, что потенциальные 
характеристики, присущие второму типу ин-
терпретации, не были названы респондентами. 
Таким образом, литературные, религиозные и 
философские составляющие т. н. «эффекта при-
сутствия», как и эффектов измененных состоя-
ний сознания, никак не связываются респонден-
тами с разновидностями ВР.

Во-вторых, почти все названные респонден-
тами примеры относятся к первому типу ВР, т. е. 
они относятся к выполняемым в пространстве 
Интернета действиям. Это особенно характерно 
для 1 этапа: лишь ответы «3D» (названы 4 раза) 
и, возможно, «спецэффекты в кино» (названы 
3 раза) могут быть отнесены к компьютерному 
типу ВР. Среди названных примеров количе-
ственно превалирует участие в социальных 

сетях и в ролевых играх: респонденты, видимо, 
опираются на свой опыт и опыт своих знакомых.

В-третьих, отметим сдвиг в сторону третьего 
типа интерпретации на 2 этапе, характерный и 
для девушек, и для юношей: появились ранее 
отсутствовавшие примеры, связанные компью-
терными ВР: 3D мониторы и 3D очки, расши-
ренные реальности, а также аватары (названы 
24 раза) – хотя последние характерны и для 
1-го, и для 3-го типа ВР, тем не менее аватары 
названы исключительно на 2 этапе. На 2 этапе 
названы также iPhone 4 (1 раз) и iPad (16 раз), 
что вызвано рекламой данных продуктов.

Определенный сдвиг в сторону компью-
терной интерпретации ВР на 2-м этапе мож-
но объяснить знакомством респондентов с 
к/ф «Аватар». Таким образом, на характер 
научных знаний о виртуальной реальности за-
метно влияет массовая культура. Работу по при-
менению компьютерных ВР в шоу-бизнесе и в 
музейных экспозициях, как и попытки создания 
систем расширенной реальности бытового при-
менения, следует считать оправданными.

Игнатьев М. Б., Никитин А. В., Войскунский А. Е. (ред.) 
2009. Архитектура виртуальных миров. СПб.: Изд-во ГУАП.

Носов Н. А. 2001. Манифест виртуалистики.– М.: Путь.
Руднев В. П. 2011. Реальность как ошибка. М.: Гнозис.
Voiskounsky A. 2011. Interpretations of virtual reality. In: 

B. Wiederhold, S. Bouchard, G. Riva (eds.). Annual Review 
of Cybertherapy and Telemedicine. Advanced Technologies 
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РАЗВИТИЕ ПОНЯТИЙ ХИМИИ: ИСТОРИЧЕСКИЙ 
И ПСИХОЛОГИЧЕСКИЙ АСПЕКТЫ

Е. В. Волкова
volkovaev@mail.ru
ИП РАН (Москва)

Чтобы понять работу ума, необходимо ана-
лизировать отношения субъективного опыта 
человека и культуры, их структуру и динамику 
(Aleksanlrov, Aleksanlrova; 2007). Между раз-
витием концептуальных структур химии в 
индивидуальном опыте субъекта и историко-
культурным развитием предметного содержания 
химии имеется аналогия, оно происходит как 
переход от состояний глобальных и мало диф-
ференцированных к состояниям все большей 
дифференцированности и иерархической связ-
ности (Чуприкова; 2007).

Историко-культурный анализ развития 
предметного содержания химии позволил 

воспроизвести зафиксированную и опредме-
ченную в культуре химическую картину мира, 
раскрыть процесс формирования химических 
концептов.

В античном периоде развития химии можно 
обнаружить прообразы ключевых понятий, 
составляющие каркас современной науки,– 
элемент, атом, связь, соединение (миксис), 
химическое явление, специфика химического 
взаимодействия (пропорциональность), строе-
ние. Высказаны основные идеи, необходимые 
для определения понятия «элемент»,– «атом», 
характеристика атома (вес, размер, форма), 
ограниченность числа форм атомов. То есть эле-
мент – это совокупность атомов определенного 
вида. Но поскольку понятие «элемент» не было 
отделено от понятия «тело», «вещество», «агре-
гатное состояние», операционализация этого 
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ключевого понятия химии затянулось на века – 
пока шло освобождение объективной химиче-
ской картины мира от субъективных воззрений 
ученых разных эпох. Только тогда появилась 
возможность интеграции этих понятий, возмож-
ность операционализации понятия «элемент».

Анализируя учение о химическом строении 
вещества, следует отметить, что впервые идею 
геометрической структуры разных видов мате-
рии можно найти у Платона, идею строения со-
единений – в химической символике Дальтона. 
Эта идея глобальна. Затем появляются первые 
экспериментальные данные, доказывающие 
влияние строения на свойства вещества (изоме-
рия). Однако неопределенность понятий атом, 
молекула, элемент, атомная масса долгое время 
мешала выявлению строения соединений.

Использование дутья и флюсов в техноло-
гии получения железа (II тысячелетия до н. э.) 
свидетельствует об интуитивном применении 
законов термодинамики и кинетики химических 
процессов, которые получат экспериментальное 
подтверждение и теоретическое обоснование 
только в XX веке. Но это знание глобально, по-
том оно расчленяется на элементы – выделяется 
«теплота» как составной элемент, материальная 
субстанция; затем устанавливается связь между 
теплотой и движением частиц. Дальнейшее 
дифференцирование действительности приве-
ло к необходимости четкого различения таких 
сторон «теплоты», как «количество теплоты» 
и «интенсивность теплоты», «теплоемкости» и 
«скрытой теплоты изменения агрегатного состо-
яния вещества» и т. д. Начинается упорядочива-
ние свойств и отношений между компонентами 
реагирующей системы, устанавливаются раз-
личные взаимосвязи и отноше ния, формули-
руются фундаментальные законы термохимии, 
термодинамики и химической кинетики.

Анализ фактов показывает, что процесс эво-
люции химических концептов, зафиксирован-
ный и опредмеченный в орудиях производства и 
письменных источниках, подчиняется принципу 
системной дифференциации.

Если выделенные нами закономерности 
развития химических концептов соответствуют 
реальности, то организация формирующего 
эксперимента по программе, разработанной в 
соответствии с закономерностями становления 
данных структур, должна привести к более вы-
сокому росту показателей специальных способ-
ностей по сравнению с обучением, не учитыва-
ющим данные закономерности.

Цель формирующего эксперимента (Волкова, 
2011) – формирование базовых понятийных от-
ношений химии на основе учета естественного 

порядка формирования химических концептов: 
зависимость свойств вещества от состава, стро-
ения и всей кинетической системы в целом. 
Разработанная нами образовательная програм-
ма обеспечивала переход от оперирования гло-
бальными, недифференцированными образами 
химической реальности к оперированию все 
более дробными ее элементами, свойствами и 
отношениями.

Полученные нами результаты позволили 
экспериментально зафиксировать, что формиро-
вание химических концептов во всех выборках 
подростков соответствует правилу роста (по 
мере возрастного развития и освоения химии 
увеличивается когнитивная дифференцирован-
ность химических концептов) и правилу формы 
(увеличивается количество структурных уров-
ней, на которых осуществляется репрезентация 
химических знаний).

Сравнительный анализ освоения химии в 
разных группах испытуемых показал, что не-
достаточная сформированность детализирован-
ного уровня концепта «вещество» у подростков 
контрольной выборки приводит к снижению 
объема долговременной памяти на сложную 
химическую информацию, уровня интереса к 
химии и показателя «химическая интуиция». 
У подростков экспериментальной выборки в 
результате целенаправленного формирующе-
го эксперимента наблюдается более высокий 
уровень зрелости концептуальных структур 
химии, а именно: образуются концептуальные 
структуры химии детализированного уровня, 
что проявляется в статистически значимом ро-
сте показателей специальных химических спо-
собностей – таких, как «химическая память», 
«химическая интуиция» и уровень интереса к 
химии.

В ходе формирующего эксперимента было 
показано, что развитие концептуальных струк-
тур, обеспечивающих успешное освоение хи-
мии, влияет на развитие как вербального, так 
и невербального интеллекта (Волкова, 2011). 
Таким образом, целенаправленное развитие 
специальных химических способностей «ведет 
за собой» развитие интеллекта.

Aleksandrov Y., Aleksandrova N. Subjective Experience and 
Culture. Structure and Dynamics // Social Sciences. A Quarterly 
Journal of the Russian Academy of Sciences. 2007. V. 38. № 3. 
P. 109–124.

Чуприкова Н. И. Умственное развитие: Принцип диффе-
ренциации. СПб.: Питер, 2007.

Волкова Е. В. Психология специальных способностей: 
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РОЛЬ СЛОЖНЫХ СЛОВ В ФОРМИРОВАНИИ ЯЗЫКОВОЙ 
КАРТИНЫ МИРА (НА МАТЕРИАЛЕ САНСКРИТА)

О. А. Волошина
oxanav2005@mail.ru
МГУ им. М. В. Ломоносова (Москва)

Языковая картина мира привлекает внимание 
лингвистов как своеобразный способ отражения 
представлений об окружающей действитель-
ности посредством языковых средств. Языковая 
картина мира в целом формируется системой 
ключевых понятий (перечень единиц) и свя-
зывающих их отношений (структура). В этом 
смысле сложные слова представляют собой 
интересный феномен как номинации явлений 
окружающей действительности, так и концепту-
ализации мира.

Санскрит был выбран в качестве материала 
исследования не случайно. В санскрите пред-
ставлен содержательный компонент (нацио-
нальная картина мира) и интерпретационный 
компонент, который можно понять как своео-
бразие способа представлений знаний о мире. 
Этот способ, имеющий по преимуществу 
метафорический характер, связан с особым 
типом познания и оценивания мира и отно-
шения к миру, к практической деятельности, 
который можно именовать как мифологиза-
ция концептуальной системы, или языковой 
картины мира. Неразвитость абстрактного 
мышления компенсировалась мышлением об-
разно-чувственным, а логический анализ за-
менялся метафорическим отождествлением 
непонятных природных феноменов с конкрет-
ными образами реально существующих или 
вымышленных существ.

Кроме того, особенностью языковой карти-
ны мира в санскрите является активное исполь-
зование сложных слов как особого приема вто-
ричной номинации. Сложное слово не просто 
называет предмет или явление окружающего 
мира, но характеризует его, указывая на яркие 
признаки, качества.

Например, mūṣikāntakṛt (mūṣika + anta + 
kṛt) – кот (букв. «истребляющий мышей», т. е. 
«полагающий конец мышиной жизни»).

Санскрит интересен тем, что этот древний 
язык, будучи вербальным отражением арха-
ического мышления, представляет богатый 
материал, демонстрирующий метафорическое 
осмысление окружающего мира.

Например, мертвец может называться по 
характерному признаку: mṛtān̄ga (mṛta + an̄ga) 
(букв. «имеющий мертвое тело»); наряду с этим 
может употребляться метафорическое название: 

gata-jīva («проживший (прошедший) жизнь»); 
поэтическое наименование: kathāvaçeṣa (kath∙ 
+ avaçeṣa) (букв. «тот, о котором остаются 
только рассказы»); а также наименование, ос-
нованное на мифологических представлениях о 
загробной жизни: tridiva-gata (букв. «отправив-
шийся в рай (на третье небо) ».

Наименования в санскрите часто образны, 
производные слова мотивированы и долго со-
храняют свою внутреннюю форму. Внутренняя 
форма слова всегда основывается на субъек-
тивном восприятии предмета. Поэтому один и 
тот же предмет может быть назван по-разному 
(явление синонимии в языке). Или наоборот, 
одно и то же слово может использоваться для 
называния совершенно различных предметов и 
явлений окружающего мира (явление омонимии 
в языке) (Карцевский, 2004).

Поскольку признаков, положенных в основу 
метафорического именования, может быть не-
сколько, то каждый предмет может быть назван 
не одним, а несколькими именами. Например, 
солнце в санскрите характеризуется как:
dina-bandhu – «друг дня»;
dina-kaṛtr – «творец дня»;
dinādhīça (dina + adhīça) – «господин дня»;
tigma-kara – «излучающий жар»;
jagaccakṣus (jagat + cakṣus) – «око мира»;
jana-cakṣus – «глаз живущих»;
tamo-ghna – «рассеивающий мрак»;
caṇḍām̐ çu (caṇḍa + an̐ çu) – «имеющий жаркие 

лучи»;
tigma-didhiti – «обладающий горячими лучами»;
tigma-tejas – «обладающий сильным жаром»;
cakra-vāka-bandhu – «друг красноватого гуся 

(cakra-vāka) » (наименование основано на 
свойстве красноватого гуся спариваться 
только при солнечном свете);

mīna-ripu – «враг рыб» и т. п.
С другой стороны, одно и то же слово может 

использоваться для называния разных предме-
тов и явлений. Это свойство имени, особенно 
ярко выраженное в древних языках, называется 
полисемантизмом.1

Например, слово go имеет в санскрите не-
сколько значений: 1) бык, 2) бычья кожа, 3) 

1 Впервые на полисемантизм как особое 
свойство имени в древних языках, отражающих 
архаичное мышление, обратил внимание 
А.А.Потебня. Замечание Потебни о полисемантизме 
древнего имени находит подтверждение в 
современных данных о первобытных языках и языках 
архаичных культур.
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коровье молоко, 4) звезды, 5) лучи света, 6) ко-
рова, 7) земля, 8) речь.

В санскрите наряду с именами, подробно 
характеризующими предмет, часто встречаются 
обобщенные именования совокупности пред-
метов. Например,

bile-çaya – «живущий в норах», т. е. «живот-
ное, которое живет в норе: еж, дикобраз, заяц, 
мышь или змея».

kumbhin – «имеющий выпуклости на голо-
ве», т. е. «крокодил или слон» и т. п..

Особенно важные понятия часто выражают-
ся словами, включающимися в синонимические 
и омонимические ряды.

Например,
лотос – «рожденный в воде»

jala-ja ambu-ja abia (ap+ja) toya-ja pātho-ja

С другой стороны, в санскрите есть обоб-
щенное наименование, которое может обозна-
чать рыбу, лотос или жемчужину, основываясь 
на их общей характеристике:

jala-ja – «рожденный в воде»

рыба лотос жемчужина
Таким образом, сложные слова в санскрите 

характеризуют явления и предметы, структу-
рируют действительность, т. е. являются своео-
бразным средством концептуализации мира.
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Кочергина В. А. Санскритско-русский словарь М.: «Рус-
ский язык».1987.
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Изучение становления различных форм 
поведения животных в раннем онтогенезе 
является важным для понимания общих за-
кономерностей, лежащих в основе механизмов 
обучения и памяти. Сроки формирования врож-
денных двигательных реакций у развивающих-
ся крыс изучены достаточно хорошо. Однако 
существуют лишь немногочисленные работы, 
посвященные выявлению возможности обуче-
ния крысят поведенческим задачам на ранних 
сроках постнатального развития. В то же время 
отсутствуют данные о сроках формирования и 
динамике становления латерального предпо-
чтения в использовании передней конечности 
у крыс в период раннего онтогенеза. Крысы, 
как и другие грызуны, обладают уникальным 
аппаратом тактильной локации пространства 
при помощи максиллярных вибрисс. В литера-
туре существует множество свидетельств веду-
щей роли вибриссного аппарата грызунов для 
обеспечения адекватного исследовательского 
поведения. Удаление вибрисс на начальных ста-
диях онтогенеза приводит как к значительным 
морфофизиологическим изменениям в сенсомо-
торной системе тактильной чувствительности и 
управления вибриссами у грызунов.

Целью данной работы было выяснение 
сроков латерализации двигательного пищедо-
бывательного поведения крысят первого месяца 
жизни и роли сенсорного притока от вибрисс в 
становлении латерального предпочтения перед-
ней конечности у взрослых и развивающихся 
крыс. Тест на определение предпочтения перед-
ней конечности проводили в прозрачном боксе 
размером 20х30х40 см, в одной из стенок кото-
рого имелась горизонтальная трубка (с внешним 
диаметром 2,5 см и внутренним диаметром 
1 см), через которую крысе подавалось пищевое 
подкрепление. Крысята могли доставать корм 
передней лапой из трубки, расположенной на 
высоте 2,5 см над поверхностью пола, а взрос-
лые животные – на высоте 5 см.

В работе было использовано 90 животных 
пяти групп. Животных контрольной 1-й группы 
тестировали на латерализацию в предпочтении 
передней конечности при выполнении пищедо-
бывательного теста (ричинг) однократно в воз-
расте 4-х месяцев. Три группы животных (2, 3 
и 4) тестировали дважды: в возрасте 21–28 дней 
жизни и вторично в 4 месяца; во 2-й группе – без 
изменения сенсорной нагрузки, в 3-й – вслед за 
ранней сенсорной депривацией (билатеральное 
выстригание вибрисс с 1-го по 20-й дни жизни), 
в 4-й – после раннего увеличения сенсорного 
притока от вибрисс (билатеральная стимуляция 
вибрисс в течение 3 минут ежедневно с 8-го по 
20-й дни жизни). Крыс 5-й группы подвергали 
вибриссной сенсорной депривации аналогично 
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животным 3-й группы, но тестировали одно-
кратно в 4 месяца (во взрослом состоянии).

Эксперименты показали, что обучение 
крысят выполнению пищедобывательного те-
ста на третьей неделе жизни (2-я группа) само 
по себе оказывало значительное влияние на 
латерализацию предпочтения передней лапы 
при выполнении этого двигательного теста. В 
раннем возрасте предпочтение в использовании 
одной из передних лап наблюдалась у 33,3% 
крысят, большинство животных (66,7%) не про-
явили выраженной асимметрии в употреблении 
передней конечности при доставании пищи из 
трубки, т. е. были амбидекстрами. Далее, при те-
стировании тех же крыс в возрасте 4-х месяцев, 
амбидекстров в этой экспериментальной группе 
оказалось значительно больше (44%), чем среди 
протестированной животных 1-й контрольной 
группы (13,3%). Таким образом, обучение дви-
гательному навыку в раннем возрасте влияло на 
латерализованность взрослых крыс, увеличивая 
долю амбидекстров, т. е. закрепляя «детский» 
характер латерального предпочтения.

Ранняя сенсорная вибриссная депривация 
как таковая (у животных 5-й группы) практи-
чески не изменяла характер латерализации: 
при выполнении пищедобывательного теста у 
взрослых крыс этой группы соотношение лев-
шей, правшей и амбидекстров (57,1%, 35,7% и 
7,2%) соответствовало таковому у контрольных 
взрослых крыс (10,3% нелатерализованных жи-
вотных в 1-й группе).

В отличие от них крысята, прошедшие обу-
чение выполнению теста в первый месяц жизни 
(во 2-й, так и в 3-й группах), показали низкий 
процент животных, латерализованных в возрас-
те первого месяца, а среди взрослых животных 
этих групп крысы также оставались амбидек-
страми при выполнении теста (44,4% и 35,3% 
соответственно). Таким образом, вибриссэкто-
мия оказывала менее выраженное воздействие 

на литерализацию регистрируемых параметров, 
чем раннее обучение крысят пищедобыватель-
ному навыку. Мы предположили, что такое об-
учение приводит к значительному обогащению 
среды, в которой развиваются животные.

Для проверки такого предположения мы 
постарались сузить параметры обогащения. 
Для этого исследовали специфическое воздей-
ствие увеличения сенсорного притока именно 
от вибрисс: животных 4-й группы ежедневно 
с 8-го по 20-й дни жизни стимулировали ви-
бриссы билатерально в течение всего 3-х минут 
в день. Среди стимулированных животных в 
ходе раннего тестирования: в возрасте 22–28 
дней половина животных латерализовалась, а 
50% одинаково часто пользовались как левой, 
так и правой лапой для доставания корма. При 
тестировании взрослых крыс этой группы было 
выявлено 15.8% правшей, 68.4% левшей и всего 
лишь 15.8% амбидекстров, что приближается к 
значениям для крыс контрольной 1-й группы.

Можно предположить, что раннее обучение 
манипуляторному навыку приводило к измене-
нию схемы возникновения латерального пред-
почтения и отсутствию у значительного числа 
животных выраженной латерализации во взрос-
лом состоянии. Ранняя вибриссная депривация 
сама по себе не влияла на латерализацию двига-
тельного навыка в данном тесте. Однако, раннее 
обучение выявляло повреждающее действие 
такой депривации, приводя к потере латераль-
ного предпочтения большинством животных. 
Увеличение сенсорной нагрузки от вибрисс в 
раннем онтогенезе наоборот, ускоряло процесс 
становления латерализации при выполнении 
пищедобывательного теста. Таким образом, 
взаимодействие процессов латерализации дви-
гательного поведения и параметров сенсорного 
притока в раннем онтогенезе крыс представля-
ется достаточно сложным и неоднозначным и 
требует своего дальнейшего изучения.

Группы n Сенсорная нагрузка Тест на 21–28-й дни жизни
Амбидекстры (в%) 

Тест в 4 месяца
Амбидекстры (в%) 

1 13 − − − + 10,3
2 27 − + 66,7 + 44,4
3 17 депривация + 53,0 + 35,3
4 20 стимуляция + 50,0 + 15,8
5 13 депривация − − +  7,2

Таблица 1. Группы крыс и распределение процента нелатерализованных животных 
(амбидекстров) при выполнении теста на предпочтение передней конечности (подробности в 
тексте).
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ГЕНОТИП, КРЕАТИВНОСТЬ И ЭЭГ ФЕНОТИП: 
РОЛЬ ПОЛИМОРФИЗМА ГЕНА ТРАНСПОРТЕРА СЕРОТОНИНА

Н. В. Вольф
volf @physiol.ru
НИИ физиологии СО РАМН (Новосибирск)

Предыдущие исследования в области психо-
генетики выявили наследуемость не только мно-
гих психических заболеваний, но и когнитивных 
функций и психологических черт. Современный 
этап связан с выявлением ассоциаций отдельных 
генов-кандидатов с психическими функциями 
разного уровня, а также нейрофизиологических 
механизмов, лежащих в основе генетических 
различий (Ramus 2006). Гены, регулирующие 
активность серотониновой медиаторной си-
стемы мозга, рассматриваются как наиболее 
вероятные гены-кандидаты, ассоциированные с 
наследственными особенностями психики.

Ключевым белком, регулирующим функцию 
серотониновой системы, является трансмем-
бранный белок – транспортер, осуществляю-
щий обратный захват медиатора из синапти-
ческой щели в пресинаптические окончания и 
определяющий время действия медиатора на 
постсинаптические рецепторы (Blakely et al. 
1994, Lesch 1997). В регуляторной части гена 
транспортера серотонина обнаружен полиморф-
ный участок, 5-HTTLP, состоящий их 16 (L) или 
14 (S) повторяющихся элементов. Установлено, 
что S аллель вдвое снижает уровень экспрессии 
гена, количество белка-транспортера и скорость 
удаления серотонина из синаптической щели 
(Lesch et al. 1996). В коре мозга серотониновые 
рецепторы наиболее представлены во фрон-
тальных отделах, имеющих важное значение 
в процессах творческого мышления. В связи с 
этиим нами была поставлена задача исследовать 
взаимосвязь между полиморфизмом 5-HTTLPR. 
и оригинальностью вербальной и образной 
творческой деятельности.

Обнаружено, что носители S/S и L/S геноти-
пов имели более высокие показатели вербальной 
креативности в тесте создания предложений на 
основе триады существительных по сравнению 
с носителями L/L генотипа (p<0.01 и 0.005 со-
ответственно). Носители S/S генотипа имели 
также более высокие показатели образной 
оригинальности в задаче создания рисунка на 
базе незавершенного фрагмента по сравнению с 
носителями как L/S (p<0.05), так и L/L (p<0.012) 
генотипов. На основе полученных результатов 
нами было выдвинуто предположение о возмож-
ном накоплении S/S в популяции, прошедшей 
отбор по интеллектуальным характеристикам.

Для его проверки мы произвели сравнение 
частоты S и L аллелей и соответствующих им 
генотипов полиморфизма 5HTTLPR у студентов 
Новосибирского государственного универси-
тета и в выборке из общей популяции жителей 
Новосибирской области. Выявлено значитель-
ное увеличение частоты S аллеля (0.51) в вы-
борке студентов по сравнению с выборкой жи-
телей Новосибирской области (0.31, p<0.005). 
Частота S/S генотипа в выборке студентов была 
значительно выше по сравнению с контрольной 
выборкой (χ2=15.3, p<0.01).

Поскольку фоновая ЭЭГ является предикто-
ром успешности осуществления ментальных 
функций (Anokhin et al. 1999, Foucher et al. 2004, 
Klimesh et al. 2006, Разумникова 2003, Вольф 
и Тарасова 2010), в следующей части нашего 
исследования был проведен анализ связанных 
с генотипом частотно-пространственных раз-
личий в фоновой ЭЭГ, записанной в состоянии 
покоя с закрытыми глазами. ЭЭГ регистрирова-
ли монополярно в 60 отведениях, расположен-
ных в симметричных отделах правого и левого 
полушарий мозга. Мощность ЭЭГ определяли 
методом быстрого преобразования Фурье в ин-
дивидуальных частотных диапазонах (дельта, 
тета, альфа1,2,3, бета1,2 и гамма). Удаление ар-
тефактов производилось на основе анализа ЭЭГ 
методом независимых компонентов.

Различия фоновой ЭЭГ, связанные с геноти-
пом, обнаружены в дельта, тета и бета2 частот-
ных диапазонах.

В диапазоне дельта ритма генетические 
различия связаны с разной степенью асимме-
трии мощности в правом и левом полушариях 
мозга. Взаимодействие факторов ГЕНОТИП × 
ОБЛАСТЬ МОЗГА × ЛАТЕРАЛЬНОСТЬ 
(P<0.004). Наиболее выраженные латеральные 
различия мощности наблюдались для S/S гено-
типа, который отличался от других генотипов 
как по количеству областей, для которых были 
характерны межполушарные различия, так и по 
их амплитуде. Различия в амплитуде асимметрии 
ритма между генотипами отсутствовали только 
для затылочных и париетальных областей.

В тета частотном диапазоне различия, свя-
занные с генотипом, были полоспецифичны 
(ПОЛ x ГЕНОТИП, P<0.04). У женщин наблю-
дались более низкие значения мощности при 
S/S, а у мужчин – при S/L генотипах. При этом 
мощность тета ритма у женщин с генотипами 
S/S и L/L была ниже, чем соответствующие зна-
чения у мужчин.
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В диапазоне бета2-ритма выявлено вза-
имодействие факторов ПОЛ x ГЕНОТИП x 
ОБЛАСТЬ МОЗГА (P<0.001). Половые различия 
были наибольшими между носителями S/L ге-
нотипа, для которого в передних отделах коры 
мозга у женщин мощность ритма была выше, 
чем у мужчин (P<0.03).

Таким образом, проведенное исследование 
показало ассоциацию S/S генотипа с креатив-
ностью и его накопление в студенческой попу-
ляции, прошедшей отбор по интеллектуальным 
способностям при поступлении в университет. 
Имеется большое количество данных, свиде-
тельствующих об ассоциации S аллеля с нейро-
тизмом (Lesch et al. 1996), повышенным риском 
развития депрессии и суицида (Lesch 2004, Kato 
2007), антисоциальным поведением (Beitchman 
et al. 2006, Liao et al. 2004), склонностью к нар-
комании и алкоголизму (Feinn et al.2005, Gerra 
et al. 2004). В то же время, S аллель широко рас-
пространен в человеческих популяциях и пре-
обладает у народов Юго-Восточной Азии. Такое 
широкое распространение S полиморфизма, 
ассоциированного с негативными психически-
ми последствиями, кажется парадоксальным. 

Полученные результаты позволяют полагать, 
что сохранение S аллеля, несмотря на его отри-
цательное воздействие на психику, может быть 
обусловлено таким связанным с ним признаком, 
как высокая креативность. Проанализировав 
полученные к настоящему времени данные, 
Дж. Р. Хомберг и К. Р. Леш (Homberg and Lesch 
2011) также отмечают, что носители S аллеля 
превосходят носителей длинного аллеля в ряде 
когнитивных функций и способности к социаль-
ной адаптации.

Анализ связанных с генотипом особенностей 
фоновой ЭЭГ выявил взаимодействие генотипа 
с полом испытуемых. Заслуживает внимания тот 
факт, что эти взаимодействия обнаружены для 
тета и бета2 частотных диапазонов, в которых, 
по данным наших исследований, наблюдаются 
наибольшие половые различия при решении 
дивергентных творческих задач (Volf et al.2007, 
Razumnikova et al. 2007). Это открывает даль-
нейшие перспективы для исследования взаимо-
действий гены – мозг – поведение в процессах 
творческой деятельности, указывая на важность 
изучения осцилляторной активности мозга в ее 
взаимодействии с генотипом и полом.

ОСОБЕННОСТИ ГЛАЗОДВИГАТЕЛЬНОЙ АКТИВНОСТИ 
В ПРОЦЕССЕ ЧТЕНИЯ У ЛИЦ, СТРАДАЮЩИХ ШИЗОФРЕНИЕЙ

Е. А. Воробьева
liza.vorobyova@gmail.com
СПбГУ (Санкт-Петербург)

Шизофрения – одно из самых распространен-
ных психических заболеваний, и исследования 
в области изучения когнитивных особенностей 
и диагностики данного заболевания остаются 
значимыми на протяжении многих десятилетий. 
В последнее время для этой цели все чаще ис-
пользуются современные методы исследования, 
в частности, метод регистрации движений глаз 
(eye-tracking).

С помощью этого метода нами было проведе-
но исследование различий визуального восприя-
тия вербальной информации у лиц с шизофрени-
ей и психически здоровых людей.

Основной целью являлось проверить гипо-
тезу о том, что нарушения возникают уже на 
уровне отбора и восприятия материала, а не на 
этапах его дальнейшей обработки в ходе процес-
са мышления.

Мы попытались исследовать, существуют 
ли различия (и если да, то какие) в распреде-
лении внимания при восприятии вербальной 

информации (текста) у здоровых людей и у лиц, 
страдающих шизофренией.

В исследовании приняли участие 50 человек в 
возрасте от 18 до 53 лет, 25 из которых составили 
контрольную группу, мужчины и женщины без 
какой-либо психической патологии. В экспери-
ментальную группу вошли 25 человек, женщины, 
пациентки 6 отделения городской психиатриче-
ской больницы № 6 с диагнозом «шизофрения». 
Отбор в экспериментальную группу проводился 
на основе данных анамнеза.

Во время проведения исследования был ис-
пользован прибор Tobii X120 Eye Tracker, кото-
рый регистрирует движения глаз.

Направление взгляда человека является от-
ражением того, куда направлено и его внимание 
в данный момент, т. е. на самый релевантный в 
данный момент стимул из всей окружающей об-
становки. И даже если человек субъективно вос-
принимает свой взгляд как «скользящий», в дей-
ствительности он все равно совершает фиксации 
на наиболее значимых стимулах. Так, человек 
фиксируется на наиболее значимых по смыслу 
словах в тексте, своеобразных «ключах», которые 
позволяют понимать общий смысл написанного.
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Нами были отобраны различные текстовые 
стимулы, все они предъявлялись на короткое вре-
мя – от 5 до 20 с. После каждого текста следовала 
маска, во время предъявления которой испыту-
емых просили кратко рассказать переносный 
смысл прочитанного.

После этого нами была проанализирована 
глазодвигательная активность; произведена мате-
матическая обработка и обнаружены следующие 
статистически значимые закономерности:

1) участникам экспериментальной груп-
пы требуется гораздо больше времени на весь 
процесс чтения, при этом количество фиксаций 
незначимо больше, чем у контрольной группы. 
Таким образом, каждая отдельная фиксация так-
же дольше, чем у здоровых людей;

2) больные уделяют незначительное вни-
мание (либо не уделяют его вообще) названию, 
которое зачастую заключает в себе главную идею 
текста. Здоровые люди, зная это, читают его в 
первую очередь; больные, напротив, если и обра-
щаются к нему, то, как правило, уже после начала 
чтения в качестве одной из регрессий;

3) у контрольной и экспериментальной 
групп статистически различается соотношение 
количества и времени фиксаций на смысло-
вых «зонах интереса» и всех остальных зонах. 
Здоровые люди значительно больше сосредота-
чиваются на ключевых по смыслу зонах.

Стоит также отметить, что у лиц с шизофре-
нией в целом распределение фиксаций по тексту 
более равномерное, чем у здоровых, т. е. они 
имеют тенденцию к меньшей дифференциации 
текста, исходя из смысловой нагрузки различных 
слов. Если здоровые выделяют четкие смыс-
ловые «ключи», то для больных шизофренией 
текст является более «уплощенным». Однако для 
статистического подтверждения такой тенденции 
еще требуется дополнительная обработка.

Кроме того, при сравнении качественного 
анализа ответов испытуемых (ошибки и искаже-
ния, которые присутствовали) и распределения 
фиксаций на тексте, выявляются некоторые за-
кономерности. Пересказ и анализ переносного 
смысла текстов испытуемыми определенным 

образом отражаются на карте фиксаций в про-
цессе чтения (например, пациент при пересказе 
после предъявления текста уделяет внимание 
некоторым маловажным деталям, при этом на 
карте фиксаций мы видим, что количество и дли-
тельность фиксаций на этих словах значительно 
выше, чем на других частях текста).

Таким образом, после подсчета, статистиче-
ской обработки и анализа результатов, выясни-
лось, что у двух групп различия в восприятии вер-
бальной информации действительно существуют, 
и, вероятно, когнитивные искажения, присущие 
больным шизофренией, начинаются уже на ста-
дии восприятия информации (в данном случае – 
текста), усугубляясь при дальнейшей смысловой 
обработке на фазе мышления. Кроме того, при 
анализе распределения внимания (фиксаций на 
тексте) можно говорить и о характере присут-
ствующих искажений, а не только их наличии.
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ГЕНОТИП-СРЕДОВЫЕ ДЕТЕРМИНАНТЫ КОГЕРЕНТНОСТИ ЭЭГ

Е. В. Воробьева
evorob@sfedu.ru
Южный федеральный университет 
(Ростов-на-Дону)

В современной электроэнцефалографии 
общепризнанным показателем функционально-
го взаимодействия корковых областей является 
рост степени синхронизации ритмических со-
ставляющих ЭЭГ, оцениваемый с помощью 
по казателей функции когерентности. Анализ 
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показателей функции когерентности исполь-
зуется для изучения морфофункциональной 
организации коры, как в со стоянии покоя, так и 
в процессе когнитивной деятельности.

Применение анализа когерентности для из-
учения кортикальных связей основано на предпо-
ложении, что когерентность между двумя сигна-
лами ЭЭГ отражает функциональные отношения 
между лежащими в основе кортикаль ными об-
ластями. Так как значения когерентности зависят 
от стабильности, мощности и фазовых связей 
между сигналами, любые факторы, воздействую-
щие на ковариацию пространственно-распре-
деленных сигналов ЭЭГ, должны влиять и на 
значения когерентности. В работе Gmehlin D. 
и соавторов (2011) было показано, что степень 
синхронизации электрической активности мозга 
растет на протяжении школьного возраста, до-
стигая наибольших значений в альфа-диапазоне 
и в левом полушарии. В последние годы наблю-
дается рост интереса к оценке генотип-средовых 
влияний на степень синхронизации электриче-
ской активности мозга, оцениваемой с помощью 
функции когерентности, что рассматривается в 
качестве возможного эндофенотипа когнитивных 
функций (Smit D. J.A. et al. 2007).

Проведенные исследования G.C.M.Van Baal 
и др. (1998) по нахожде нию генетических и 
средовых влияний на кортико-кортикальные 
связи показа ли, что в группе 5-летних близнецов 
значительная часть изменений была объяснена 
генетическими влияниями. Оценки наследуемо-
сти когерентности всех кортико-кортикальных 
связей (без выделения частотных поддиапазонов) 
различались от 30 до 71%, при этом среднее зна-
чение наследуемости составило 49%. В другом 
исследовании 5-летних и 7-летних близнецов, вы-
полненном Van Baal G. C.M. и соавторами (2011), 
было обнаружено, что в возрасте пяти лет среднее 
значение на следуемости ко герентности ЭЭГ (ча-
стотный диапазон от 0,5 до 30 ГЦ) составляет в 
среднем 61% для левого полушария и 49% для 
правого; в возрасте семи лет – в среднем 59% для 
левого и 62% для правого полушария. Данные ре-
зультаты авторы интерпретировали в связи с тем, 
что генетические воздействия на когерентность 

могут принимать различные формы. Так, генети-
ческие факторы могут влиять посредством бел ков 
(например, через олигодендроцит – специфиче-
ский белок, клетка глии, об разующая миелино-
вые оболочки нервных волокон в ЦНС), воздей-
ствующих на диаметр аксона, плотность ионного 
канала и миелинизацию, или посредством белков 
(например, факторы роста), влияющих на раз-
личные аспекты синаптических связей, таких как 
синаптогенез, отросток аксона, увеличение суще-
ствующих синаптических терминалов.

Цель: выявить особенности пространствен-
ной синхронизации электрической активности 
мозга в состоянии покоя, оценить вклад фак-
торов генотипа и среды в их фенотипическую 
вариативность.

Объект исследования – монозиготные и ди-
зиготные однополые близнецы в возрасте от 14 
до 21 года. Общее количество пар – 178. Всего 
МЗ – 91 пара (среди них мужского пола – 36 пар, 
женского – 55 пар), ДЗ – 87 пар (мужского пола – 
39 пар, женского пола – 48 пар). Средний возраст 
испытуемых – 18.2 года. Все испытуемые без 
отклонений в состоянии здоровья, участвовали в 
исследовании добровольно.

Для записи ЭЭГ использовался сертифици-
рованный электроэнцефалограф «Энцефалан», 
версия «Элитная-М» 5.4–10–2.0 (13.02.2004) 
производства МТБ «Медиком» г. Таганрог. 
Регистрация осуществлялась в изолированной 
комнате. Запись ЭЭГ проводилась по междуна-
родному стандарту установки электродов по схе-
ме 10%-20%. Для регистрации электрической ак-
тивности мозга устанавливался 21 электрод (Fpz, 
Fz, Cz, Pz, Oz, Fp1, Fp2, F7, F3, F4, F8, T3, C3, C4, 
T4, T5, P3, P4, T6, O1, O2), применялась моно-
полярная схема с ипсилатеральными ушными 
референтами. Сопротивление электродов не пре-
вышало 10 кОм. Фильтрация ЭЭГ осуществля-
лась в диапазоне 0,5–70 Гц. Последовательность 
функциональных проб при записи ЭЭГ: «фон», 
«открыть глаза» (ОГ), «закрыть глаза» (ЗГ).

Для отслеживания и подавления артефактов 
использовались регистрация электромиограммы 
(ЭМГ), электроокулограммы (ЭОГ), электро-
кардиограммы (ЭКГ). Анализ спектра мощности 

Частотный 
диапазон

Отведения
О1 О2 Р3 Р4 С3 С4 Т3 Т4 Fp1 Fp2

дельта 0,34 0,32 0,30 0,31 0,19 0,24 0,15 0,31 0,32 0,11
тета 0,14 0,14 0,15 0,31 0,13 0,22 0,13 0,23 0,14 0,03

альфа1 0,15 0,13 0,13 0,05 0,08 0,16 0,07 0,28 0,37 0,29
альфа2 0,15 0,10 0,08 0,19 0,12 0,18 0,12 0,09 0,20 0,17
бета1 0,20 0,21 0,27 0,28 0,19 0,19 0,14 0,19 0,35 0,10
бета2 0,05 0,14 0,08 0,06 0,06 0,10 0,14 0,02 0,08 0,19

Таблица 1. Значение показателя наследуемости когерентности ЭЭГ
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осуществлялся в частотных диапазонах (дельта 
(0,5–4 Гц), тета (4–8 Гц), альфа1 (8–11 ГЦ), аль-
фа2 (11–13 Гц), бета1 (13–24 Гц), бета2 (24–35 
Гц) диапазонах. Математическая обработка 
данных осуществлялась с использованием про-
граммы Statistica 6.0.

Результаты.
Из записи фоновой ЭЭГ выделялись безар-

тефактные участки длительностью 1000 мс, для 
которых получались оценки когерентности каж-
дого из 21 регистрируемых отведений со всеми 
оставшимися, при этом учитывались частотные 
диапазоны. Полученные оценки когерентности 
усреднялись для монозиготных и дизиготных 
близнецов.

Оценка генетических влияний проводилась 
с применением коэффициента наследуемости 
Игнатьева: h2 =2 (r (MЗ) -r (ДЗ)), где r (M3) -вну-
трипарная корреляция монозиготных близнецов; 
r (ДЗ) -внутрипарная корреляция однополых ди-
зиготных близнецов.

Усредненные значения показателя наследуе-
мости когерентности электрической активности 

для окципитальных, париетальных, централь-
ных, темпоральных и передне-фронтальных 
областей для каждого из шести выделяемых 
частотных диапазонов представлены в таблице 1.

Анализ полученных нами данных позволяет 
сделать вывод о том, что вклад наследственных 
факторов в различия в степени синхронизации 
(когерентности) ЭЭГ различается для выделен-
ных частотных диапазонов (что связано с их 
генезом), а также для различных областей коры.
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Функции программирования, регуляции и 
контроля сложных форм психической деятель-
ности, т. е. функции III блока, по А. Р. Лурия 
(1973), или управляющие функции, являются 
одними из ведущих в осуществлении практи-
чески любого вида психической деятельности, 
поскольку включают в себя способность пред-
восхищать, ставить цели, планировать, регулиро-
вать действие и отслеживать результаты. Особое 
значение они приобретают в младшем школьном 
возрасте, когда, с одной стороны, происходят 
интенсивные мозговые перестройки, связанные 
с возрастанием специализации лобных областей 
коры, а с другой – система школьного образова-
ния предъявляет ребенку требования, напрямую 
адресованные к возможностям управлять своим 
поведением и произвольно регулировать психи-
ческую деятельность.

Как показывают исследования, степень 
зрелости функций III блока оказывается раз-
личной у детей с неодинаковой успешностью 
обучения (Полонская, 2008), а также обнару-
живает взаимосвязи с будущими успехами в 

профессиональной жизни (Diamond et al., 2007). 
В этой связи чрезвычайно важной представляет-
ся задача проследить изменения, происходящие в 
столь сложный и динамичный для данных функ-
ций период. С этой целью нами было предпри-
нято исследование уровня сформированности 
отдельных компонентов III блока, а именно ком-
понента произвольной регуляции деятельности и 
компонента серийной организации движений и 
действий.

В лонгитюдном исследовании приняли 
участие 40 испытуемых, учащихся московской 
средне-образовательной школы, с которыми 
проводилось нейропсихологические обследо-
вание последовательно в первом, втором и тре-
тьем классах (Ахутина и др., 2008). Для оценки 
функций III блока использовалось 11 проб, 5 из 
которых направлены на исследование серийной 
организации движений и действий, а 6 позволя-
ют изучить состояние компонента произвольной 
регуляции деятельности. Для сравнения обнару-
живаемой динамики анализировалось также со-
стояние зрительно- пространственных функций, 
было использовано 6 проб.

Рассмотрение общегрупповой динамики от-
дельных компонентов функций III блока не обна-
руживает значимых различий между классами. В 
первом, втором и третьем классе средние значения 
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интегрального показателя функции произвольной 
регуляции составили –0,38 (5,23)1,–1,58 (3,88) и 
–1,90 (3,64) соответственно. Показатели функций 
серийной организации от первого к третьему 
классу составили: –0,71 (5,15),–2,35 (4,64) и 
–3,64 (4,44). Что касается функций переработки 
зрительно-пространственной информации, то их 
показатели в первом, втором и третьем классе 
составили –3,31 (8,60),–3,49 (9,36) и-7,66 (8,58). 
Сравнение значений показателей в первом и 
третьем классе показали значимость различий по 
всем трем индексам (p=0.039, p=0.004 и p=0.001 
для функций произвольной регуляции, серийной 
организации и переработки зрительно-простран-
ственных функций соответственно). При этом, 
несмотря на отсутствие значимых различий, об-
ращает на себя внимание относительно большой 
прогресс в развитии функций, связанных с III 
блоком по сравнению с переработкой зрительно-
пространственной информации от первого ко 
второму классу. Сравнение показателей во 2 и 3 
классе позволяет отметить обратную тенденцию: 
на фоне незначительного улучшения функций III 
блока у испытуемых наблюдается значительный 
прогресс в переработке зрительно-простран-
ственной информации (различия между 2 и 3 
классом по этому параметру значимы на уровне 
p=0.01 по критерию Вилкоксона).

Следует отметить, что большая величина 
стандартных отклонений во всех срезах указы-
вает на крайнюю неоднородность данных, что 
подтверждает тезис о неравномерности развития 
психических функций (Ахутина, Пылаева, 2008). 
В связи с этим было принято решение разбить 
выборку на группы, в зависимости от состояния 
отдельных компонентов исследуемых функций. 
Для исследования характера изменений выборка 
была разбита на три подгруппы, в зависимости 
от состояния функций произвольной регуляции 
деятельности: (1) испытуемые с хорошим состо-
янием функции программирования и контроля в 
первом классе (значение индекса выше среднего 
по группе на одно и более 0.5 стандартного от-
клонения, 15 человек); (2) испытуемые со сред-
ним состоянием функции программирования 
и контроля в первом классе (значение индекса 
отличается от среднего по группе не больше, чем 
на 0.5 стандартного отклонения, 15 человек); 
(3) испытуемые с плохим состоянием функции 
программирования и контроля в первом классе 
(значение индекса ниже среднего по группе на 

1 Здесь и далее положительные значения 
интегральных показателей отражают низкий 
уровень сформированности исследуемых функций. 
В скобках дано значение стандартного отклонения 
показателей.

0,5 и более стандартного отклонения, 9 человек). 
Сопоставление динамики изменения показателей 
функций произвольной регуляции в выделенных 
группах показало, что наиболее значимые изме-
нения наблюдаются в группе с изначально низ-
ким уровнем развития анализируемой функции 
(7,36 (3,92), 1,43 (3,29) и 1,48 (2,39) в первом, 
втором и третьем классе соответственно, уровень 
значимости различий между 1 и 3 классом – 
p=0.018 по критерию Вилкоксона). При этом 
изменения обсуждаемых функций в группе детей 
с высокими начальными показателями практи-
чески не происходят (–4,88 (1,37),–3,79 (2,60) 
и –3,99 (2,86) в трех срезах соответственно). В 
группе со средними исходными показателями 
наблюдается некоторое улучшение показателей, 
но оно не достигает уровня значимости (–0,53 
(1,81),–1,19 (4,09) и –1,85 (3,53) в трех срезах 
соответственно).

Применение описанной методики разбиения 
выборки на подгруппы по показателям серийной 
организации и переработки зрительно-простран-
ственной информации дало аналогичные резуль-
таты: дети, имеющих изначально худшие ре-
зультаты, демонстрируют значительно больший 
прогресс по сравнению с детьми, получившими 
высокие оценки соответствующих функций в 
первом классе.

Полученные данные о более отчетливом про-
грессе функций III блока от первого ко второму 
классу, а также зрительно-пространственных 
функций от второго к третьему классу находят 
подтверждение в данных нашей большей выбор-
ки и в результатах лонгитюдного исследования 
детей 1–4 классов (Полонская, 2007). Одним 
из возможных объяснений этих фактов может 
быть представление о цикличном развитии 
лево- и правополушарных функций, развиваемое 
Робертом Тэтчером (Thatcher, 2007).
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АКУСТИЧЕСКОГО СОБЫТИЯ В ФОРМИРОВАНИИ ЭМОЦИОНАЛЬНОЙ 
СОСТАВЛЯЮЩЕЙ ЕГО ВОСПРИНИМАЕМОГО КАЧЕСТВА

Н. А. Выскочил, В. Н. Носуленко
nina.vyskochil@psyexp.ru, 
valery.nosulenko@gmail.com
МГППУ, ИП РАН (Москва)

В основу выполненного исследования поло-
жена «парадигма воспринимаемого качества», 
поэтому в центре внимания оказываются не 
отдельные характеристики восприятия, а сово-
купность значимых для субъекта характеристик 
события – его воспринимаемое качество, вклю-
чающее эмоциональную составляющую. Мы 
исходили из предположения, что в акустической 
среде существуют звуковые события, разли-
чающиеся степенью и типом эмоционального 
воздействия на человека. Если в составе вос-
принимаемого качества, выявленном эмпири-
ческими методами, какая-либо эмоциональная 
характеристика отсутствует (или статистиче-
ски слабо представлена), то это означает, что 
данное событие эмоционально нейтрально. 
Присутствие эмоциональных составляющих в 
вербальных описаниях воспринимаемого каче-
ства акустического события позволяет говорить 
об их содержании и степени представленности 
среди других составляющих (Носуленко, 2007).

Стимульный материал (акустические со-
бытия): отбойный молоток (перфоратор) (эмоция 
«гнев»), женский шёпот («интерес»), мужская 

рвота («отвращение»), детский плач («печаль»), 
мужская отрыжка («презрение»), детский смех 
(«радость»), рык животного («страх»), сдуваю-
щийся шарик («стыд»), космический радиосиг-
нал (синтезатор) («удивление»).

Участники исследования – студенты гу-
манитарных факультетов московских ВУЗов в 
количестве 121 человека в возрасте от 18 до 54 
лет (средний возраст 20 лет, 70% выборки со-
ставляют женщины, 30% – мужчины).

Процедура эмпирического исследова-
ния. Участнику исследования, находящемуся 
в звукоизолированной затемненной комнате, 
в свободном звуковом поле последовательно 
предъявлялось одно из девяти акустических 
событий. После прослушивания акустического 
события участники описывали предъявляемые 
звучания по направлениям, заданным проце-
дурой полуструктурированного интервью. Эти 
направления ориентировали слушателей: (1) 
на описание воспринимаемого источника звука 
и общего контекста звучания, (2) на характери-
стику вызываемых данном звуком ассоциаций, 
(3) на оценку отношения участника к звучанию 
(«нравится – не нравится») и (4) на определение 
эмоции, которая в этом звучании распознается. 
Ответы испытуемого фиксировались экспе-
риментатором в журнале и записывались на 
диктофон. Далее испытуемому предъявлялось 

Рис. 1. Эмоциональные составляющие в описаниях звуков для ситуаций правильной и неправильной 
идентификации источника звука.
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следующее акустическое событие. Все речевые 
высказывания, полученные в рамках основного 
эмпирического исследования, дословно перево-
дились в текст, который подвергался последу-
ющей обработке в соответствии с процедурой 
системного анализа вербализаций (Носуленко, 
Самойленко, 1995; Самойленко, 2010). Данная 
процедура позволяет осуществлять количе-
ственный анализ представленности разных ка-
тегорий вербальных единиц в соответствии с их 
отнесенностью к той или иной составляющей 
воспринимаемого качества.

Согласно полученным вербальным данным, 
стабильность и однозначность распределения 
эмоциональных составляющих воспринимае-
мого качества акустического события связана 
с предметной идентификацией слушателем ис-
точника этого события. С помощью критерия χ2 
Пирсона было выявлено, что эмоция, заложен-
ная в звуке, узнается чаще в случае правильной 
идентификации источника звука, чем при оши-
бочной идентификации (р < 0,0001) (см. рис. 1).

В психоакустических исследованиях не-
однократно подтверждалась роль предметности 
и идентификации источника звука в его вос-
приятии. Так, при анализе восприятия виртуаль-
ных звуков и изображений было показано, что 
целостный образ формируется тогда, когда и 

звук и изображение оцениваются человеком как 
принадлежащие одному и тому же источнику 
(Nguen et al., 2010). Эксперименты подтвердили 
мультимодальную природу слухового восприя-
тия и его зависимость от опыта взаимодействия 
человека с конкретным источником восприни-
маемого звука (Даниленко, Носуленко, 1991; 
Носуленко, 2007; Теплов, 1985).

Вывод. Эмоциональная составляющая вос-
принимаемого качества связана с предметной 
идентификацией источника акустического собы-
тия: чем адекватнее идентифицируется источник 
звука, тем чаще распознается базовая эмоция.
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КОГНИТИВНЫХ ПРОЦЕССОВ: ЭНДОГЕННЫЕ НЕЙРОПЕПТИДЫ 
И ИХ СИНТЕТИЧЕСКИЕ МОДИФИКАЦИИ

Т. В. Вьюнова, Л. А. Андреева, 
Н. Ф. Мясоедов
p2@list.ru
Институт молекулярной генетики РАН 
(Москва)

Мозг и его работа – одна из величайших за-
гадок нашего мира. Процессы, идущие в мозге, 
могут быть связаны с реакциями на внешние раз-
дражители, могут являться следствием наложения 
воспоминаний о контакте с внешним миром, а 
могут попросту являться продуктами какой-то 
собственной внутренней работы (как это, напри-
мер, происходит при психических расстройствах 
и галлюцинациях). При этом физиологическое 
состояние человека будет отражать ту реальность, 
которую создает его сознание (например, образо-
вание стигматов у верующих, или возникновение 
соматических заболеваний, или наоборот – эффект 
«плацебо» и т. д.). С другой стороны, практики 
йогов свидетельствуют о том, что определенное 

поведение, работа физического тела и дыхатель-
ные практики, усиленные концентрацией вни-
мания, способны значительно менять сознание, 
самосознание и мироощущение человека. Каким 
образом пение мантр (особых священных тек-
стов) или «бабушкины заговоры» (определенная 
ритмическая последовательность слов и звуков) 
способны в огромной степени влиять на состояние 
человека? Что является связующим звеном между 
физиолого-химическими процессами материаль-
но существующего мозга (во всей его архитектур-
ной сложности, с учетом условий окружающей 
среды и физических раздражителей) и такими 
понятиями как мысль, сознание, язык?

С другой стороны, на многие мыслительные 
процессы (память, волю, решимость, отношение 
к чему-либо) можно активно влиять при помощи 
определенных химических молекул. В последние 
годы все больший интерес приобретает проблема 
поиска так называемых «когнитивных энхан-
серов» (cognitive enhancing drugs – препаратов, 
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усиливающих когнитивные функции мозга). 
Подобные средства могут быть эффективными 
не только при заболеваниях, связанных с ухудше-
нием интеллектуальных способностей человека, 
например, при болезни Альцгеймера, шизоф-
рении или депрессии, но и при возникающих с 
возрастом мягких когнитивных нарушениях, но 
также способны усиливать внимание и служить 
стимуляторами памяти у вполне здоровых людей. 
Особое место среди подобных молекул занимают 
регуляторные пептиды и их модифицирован-
ные синтетические аналоги. Отличительными 
чертами подобных молекул являются: высокая 
физиологическая активность, многофункцио-
нальность и широкий спектр действия, минимум 
побочных эффектов при применении, наличие 
трофических, нейропротекторных, медиаторных 
и других свойств. Кроме того, известно, что 
универсальными регуляторами практически 
всех физиологических функций организма 
являются не отдельные пептиды, а целые пеп-
тидные комплексы, действующие совместно и в 
определенной последовательности. Состав таких 
комплексов – не случаен. Попытки определения 
какого-либо ведущего пептида, регулирующего 
тот или иной процесс, всегда сопровождаются 
открытием целого ряда других совместно взаи-
модействующих регуляторов (такие комплексы 
были названы синактонами). Одним из путей 
образования комплексов синактонов в мозге 
является их биосинтез посредством протеолиза 
из определенного белка-предшественника или 
протопептида и последующих его производных 
(продуктов протеолиза). Причем в определенном 
месте и в определенный момент времени проис-
ходит образование множества коротких пептидов 
(структура которых не случайна), также обладаю-
щих биологической активностью и находящихся 
во взаимодействии. Полифункциональность 
одного пептида и обеспечение функции посред-
ством нескольких нейропептидов, существова-
ние в организме уникальных для различных тка-
ней и органов пептидных пулов, состав которых 
динамически изменяется, альтернативные пути 
деградации регуляторных пептидов с образова-
нием, как правило, биологически активных фраг-
ментов, а также многие другие факты (влияние 
пептидов на внутриклеточную Ca2+ сигнализа-
цию, активацию ряда генов, выброс сигнальных 
молекул в межклеточное пространство и т. п.) 
свидетельствуют о сложной организации процес-
сов пептидной регуляции, о функционировании, 
по-видимому, единой системы регуляторных 
нейропептидов, тесно сопряженной с другими 
системами организма. Являясь фактически «регу-
ляторами регуляторов», нейропептиды способны 

активировать целые каскады биохимических 
реакций в клетке, причем отсроченные эффекты 
введения пептидов могут наблюдать спустя часы 
и даже сутки после введения. Следуя логике, 
любой мыслительный процесс сопровождается 
выбросом нейромедиаторов, меняющих состав 
пептидного пула в месте выброса, как следствие – 
реакция соседних клеток (не только нейронов, 
но и глиальных) – передача «информационной 
волны», то есть создание уникальной картины 
химической активности, при этом любой аспект 
(внешние условия, настроение, звуки, состояние 
физического тела и т. п.) даст иную химическую 
картину, другими словами – иную кодировку ин-
формации в мозге.

В своей работе мы попытались приоткрыть 
молекулярный механизм действия эндогенных 
пептидных регуляторов и их синтетических 
аналогов, подробно рассмотрев такие ключевые 
моменты процесса, как биодеградация с обра-
зованием биологически активных фрагментов и 
специфические взаимодействия с рецепторными 
системами на поверхности нервных клеток. Нам 
удалось обнаружить существование мест спец-
ифических взаимодействий некоторых биологи-
чески активных радиоактивно меченых регуля-
торных пептидов на плазматических мембранах 
нервных клеток, показать влияние агонистов и 
антагонистов известных нейрорецепторов на 
специфическое связывание некоторых радио-
активно меченых регуляторных пептидов. Кроме 
того, установлено существование высокой моду-
ляторной активности пептидов в отношении раз-
личных рецепторных систем организма, показано 
существование уникального спектра действия, 
характерного для каждой конкретной биологиче-
ски активной пептидной молекулы, но сходного 
по характеристикам для родственных пептидов 
(принадлежащих к одной группе). Другими сло-
вами, регуляторные пептиды снижают либо по-
вышают чувствительность рецепторов (каких и 
на сколько – зависит от структуры пептида, места 
приложения и молекулярного окружения) к соб-
ственным лигандам. По-сути, происходит прак-
тически одновременная, уникальная на данный 
момент состояния организма, мягкая регуляция 
нейромедиаторной активности мозга.

Таким образом, при изучении когнитивных 
процессов всегда следует учитывать, что моле-
кулярно-химическая составляющая работы мозга 
является одним из важнейших механизмов не 
только осуществления сложных поведенческих 
актов, но и поддержания нормальной работы 
организма в целом.
Работа поддержана Грантом Президента 
Российской федерации № МК-282.2011.4.
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Вся история нейронауки – это история из-
учения разнообразных функций и поиска лока-
лизации этих функций в определенных струк-
турах мозга. Приходится констатировать, что 
на пути «коррелятивных» исследований, когда 
сопоставляется «что угодно, с чем угодно» на 
психологическом и физиологическом уровнях, 
«привязать» функции к структурам так и не 
удалось. Накапливается все больше данных, 
противоречащих устоявшимся взглядам, напри-
мер, в вопросах о межполушарной асимметрии, 
о речевых зонах, о первичных корковых полях, 
и пр., и большинство функций рассматривается 
как распределенные системы.

Появление новых методов исследования 
активности мозга создает иллюзию, что ней-
ронаука получила действенные инструменты 
для исследования когнитивных процессов. 
Действительно, новые методы картирования ак-
тивности мозга (fMRI, PET, MEG, и др.) позво-
ляют использовать их для исследования самых 
разных аспектов ментальных процессов. Однако 
разнообразие интересов исследователей пока 
лишь увеличивает половодье данных, которые, 
как в калейдоскопе, остаются трудно сопоста-
вимыми узорами. В литературе насчитывается 
несколько тысяч разнообразных психических 
процессов, и число их со временем только 
растет (Vanderwolf, 1998). За последние годы 
когнитивная наука стала еще большим «клуб-
ком разнородных идей и фактов», подтверждая 
характеристику, данную ей около 30 лет назад 
(Величковский, 1982). Прогресс в когнитивных 
исследованиях сдерживается отсутствием эво-
люционного критерия для признания только 
таких когнитивных процессов, которые имеют 
онтологический статус.

Эволюционный подход к изучению организ-
мов – субъектов поведения позволяет положить 
конец произволу в выделении «каких угодно» 
мозговых функций и когнитивных процессов. 
В системно-эволюционном подходе к изучению 
поведения, мозга и психики (В. Б. Швырков, 
2006) субъект поведения рассматривается как 
«сгусток» опыта, отражающий видовую и ин-
дивидуальную истории соотношения субъекта 
со средой. Элементы опыта – это фиксирован-
ные в системах нейронов модели соотношений 
организма со средой, поведенческих актов. В 
проблемных ситуациях, при научении, когда 

имеющегося опыта недостаточно для достиже-
ния нужного организму результата, нейроны 
самоорганизуются в системы, приобретая спец-
ифичность относительно конкретного пове-
денческого акта. Неизменность поведенческой 
специализации нейронов позволила использо-
вать поведенческую специализацию нейронов в 
качестве метода выделения элементов в струк-
туре индивидуального опыта. Поведенческая 
системная специализация является общей 
характеристикой всех нейронов, а различия в 
специализациях нейронов определяются «воз-
растом» систем – временем их формирования 
в фило- и онтогенезе. Как было показано 
(Александров, 1989; Швырков, 1993), разные 
области мозга отличаются паттернами поведен-
ческой специализации нейронов, то есть разной 
представленностью в них разных элементов 
опыта. Используя регистрацию активности 
нейронов в сходном инструментальном пище-
добывательном поведении у животных разных 
видов, можно выяснить видовые особенности 
организации активности разных областей моз-
га и особенности структуры индивидуального 
опыта, а обучая одному и тому же поведению 
разными способами (поэтапно, одномоментно, с 
закрытыми на момент обучения глазами, путем 
наблюдения за демонстратором и др.) – ответить 
на вопросы об особенностях формируемой 
структуры опыта в зависимости от истории и 
процедуры обучения.

Зарегистрированные у людей «гностиче-
ские» нейроны, такие, как «зеркальные», «слов», 
«лиц», «сознания», позволяют предполагать, что 
нейроны различных областей мозга человека 
специализированы относительно различных об-
ластей знания, усваиваемых на разных стадиях 
развития, обучения и образования.

Ранее нами было экспериментально обо-
сновано, что суммарная электрическая актив-
ность мозга (ЭЭГ) может служить методом 
исследования динамики отношений между 
элементами в структуре индивидуального опы-
та, складывающейся в той или иной структуре 
мозга при формировании и реализации поведе-
ния (Максимова, Александров, 1987; Гаврилов, 
1987). Анализ колебаний ЭЭГ, усредненных от 
отметок поведения в инструментальном пище-
добывательном поведении у кроликов и крыс, 
выявил динамику реализации и смен элементов 
опыта разного возраста, а также количества од-
новременно активированных элементов опыта.

Нами также была предпринята попытка 
установить отражение в потенциалах мозга 
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актуализации знаний по разным дисциплинам, 
приобретенным в разных классах школы. Мы 
регистрировали ЭЭГ у испытуемых, которые 
классифицировали слайды из школьных учебни-
ков по биологии, географии, математики из 5, 7, 
9-го классов в двух ситуациях: при определении 
дисциплины из смешанной последовательности 
слайдов одного класса и при определении класса 
из перемешанных слайдов одной дисциплины. 
Группы слайдов были уравнены по интенсив-
ности. ЭЭГ усредняли от момента появления 
слайда на экране, а также от вербального отчета. 
Оказалось, что конфигурация усредненных ЭЭГ-
потенциалов сходна над разными областями 
мозга, что свидетельствует о системной органи-
зации мозговой активности, при этом выявлены 
различия в интервале от предъявления слайда 
до начала вербального отчета, что соответствует 
активации материала памяти по разным пред-
метам и разного возраста. Конфигурации потен-
циалов были индивидуальны, что, по-видимому, 
связано с историей жизни (опытом/знаниями) 
каждого испытуемого, однако выявились следу-
ющие закономерности: у всех испытуемых по-
тенциалы на слайды 5-го класса в обеих задачах 

были более негативны, чем на слайды 9-го, 
причем максимальное различие наблюдалось в 
лобных областях. Потенциалы на слайды 7-го 
класса занимали промежуточное положение. 
Полученные результаты свидетельствуют о том, 
что знания, приобретенные в разном возрасте, 
требуют специализации разного количества 
нейронов, а знания из разных дисциплин пред-
ставлены разным числом нейронов в разных 
областях мозга.

Таким образом, разные показатели активно-
сти мозга, регистрируемые разными методами, 
отражают разную степень актуализации разных 
элементов опыта в области регистрации, возни-
кающую при решении субъектом тех или иных 
задач, при том, что элементы опыта разных до-
менов и разного возраста представлены разным 
количеством нейронов в разных областях мозга. 
Выяснение нейрональных основ когнитивных 
процессов является, по сути, выяснением отно-
шений между элементами опыта/знания.
Работа выполнена при поддержке РГНФ (гранты 
№ 11–06–00917а, № 10–06–939а), РФФИ (грант 
№ 11–06–12035 офи-м) и Совета по грантам при 
Президенте РФ для поддержки ведущих научных 
школ России (НШ-3010.2012.6.).
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Проблема реализации интеллектуального 
и творческого потенциала является одной 
из ведущих в современной науке (Friedman 
2005; Gelade 2008), так как продуктивное 
применение человеком его способностей в 
той или иной области – это «краеугольный 
камень» развития многих сфер общества. 
Современная когнитивная наука является в 
этой связи наиболее экологически валидной 
деятельностью, результаты которой в полной 
мере отражают эффективную реализацию ког-
нитивных ресурсов человека. При этом боль-
шинство современных научных исследований 
являются лабораторными. В данной работе в 
фокусе внимания находится изучение научной 
деятельности самих ученых как результата 
продуктивной «инвестиции» их когнитивных 
ресурсов в науку.

Цель данного исследования – определить 
основные индикаторы высоких научных дости-
жений ученых и на их основе построить модель 
научных достижений в современной науке.

Для реализации поставленной цели исследо-
вание проводилось на специально отобранной 
для этого выборке – ее составили ученые из 
разных областей научных знаний, обладающие 
достаточно высоким уровнем научной про-
дуктивности. Высокая научная продуктивность 
определялась рядом критериев – ранней за-
щитой докторской диссертации (в возрасте до 
45 лет), работой в одном из институтов РАН, 
выдвижением на конкурс в получении гранта 
Регионального общественного фонда содей-
ствия отечественной науке ученым советом ин-
ститута. Итоговая выборка тех ученых, кто дал 
согласие на участие в исследовании, составила 
170 докторов наук в возрасте от 34 до 56 лет 
(М = 48 лет; SD = 4.6): из них 144 мужчины и 
26 женщин.

Процедура исследования заключалась в 
следующем. Каждому ученому был отправлен 
опросник, включавший в себя несколько типов 
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вопросов относительно условий их семейного 
воспитания, обучения и профессиональной дея-
тельности. Кроме того, ученые опрашивались на 
предмет их научных достижений – количестве 
публикаций в русскоязычных и англоязычных 
научных журналах; количестве аспирантов, за-
щитивших диссертации под их руководством; 
возрасте защиты докторской диссертации. Это 
количество научных публикаций оценивалось 
как «самоотчетный показатель научной продук-
тивности ученых».

Помимо самоотчетных данных о публикаци-
ях, для каждого ученого были получены показа-
тели по их российским и зарубежным научным 
публикациям из двух информационных порталов 
в области науки: зарубежного научного портала 
SCOPUS (scopus.com) и российского научного 
портала на сайте elibrary.ru. Это количество науч-
ных публикаций оценивалось как «объективный 
показатель научной продуктивности ученых». В 
дополнение к публикациям на основе материала 
баз данных научных порталов была собрана 
информация об индексах научного цитирования 
каждого ученого: зарубежном индексе (индексе 
цитирования Хирша) и российском индексе на-
учного цитирования (РИНЦ).

Все собранные данные – самоотчетное число 
российских и зарубежных научных публикаций; 
число российских и зарубежных научных публи-
каций согласно базам данных научных порталов; 
данные об индексах научного цитирования; а 

также возраст защиты докторской диссертации 
и количество защитившихся аспирантов – анали-
зировались как основные индикаторы научных 
достижений ученых и использовались в дальней-
шем анализе для составления модели продуктив-
ности ученых в современной науке.

Для построения данной модели был приме-
нен метод линейно-структурного моделирования, 
осуществленный в статистической программе 
AMOS 16. Построенная конфирматорная двух-
факторная модель (рис. 1) имеет хорошие по-
казатели соответствия эмпирическим данным и 
представляет собой результат реализации интел-
лектуального и творческого потенциала молодых 
российских ученых в современной науке.

Результаты, которые демонстрирует модель, 
касаются двух принципиальных вещей – суще-
ствования и связи двух латентных факторов, с 
одной стороны, роли индикаторов научной про-
дуктивности, с другой стороны. Обратимся сна-
чала к рассмотрению первого аспекта. Наиболее 
важный результат проведенного моделирования 
связан с демонстрацией двух факторов в струк-
туре продуктивности исследуемой выборки. 
Модель показывает, что продуктивность ученых 
из проанализированной выборки в сфере россий-
ской науки не только не связана положительно 
с продуктивностью в международной сфере, но 
даже связана с ней слабо отрицательно (β = -.14, 
p =.09). То есть, у выборки можно констатиро-
вать некоторую, хотя далеко не абсолютную, 
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Рис. 1. Параметры соответствия модели эмпирическим данным: χ² (11, N = 170) = 15,664; 
p =.154; GFI =.973; AGFI =.931; CFI =.990; RMSEA =.050.

Конфирматорная модель достижений российских ученых в современной когнитивной науке
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альтернативность в научной активности, направ-
ленной на отечественное (внутреннее) и зарубеж-
ное (внешнее) научное использование.

Другой важный аспект касается роли на-
учных индикаторов, представленных в модели. 
Прежде всего, особого внимания заслуживает 
присутствие в модели индикатора «возраст 
защиты докторской диссертации», который на-
гружен по фактору, связанному с российской 
научной продуктивностью. Значимый отри-
цательный показатель этой нагрузки (β = -.58, 
p =.000) свидетельствует о том, что ранний воз-
раст защиты докторской является показателем 
достижений ученых в российской науке, но не 
в зарубежной. Данный результат подчеркивает 
важность интенсивного накопления научных 
достижений в российской науке. Кроме этого 
показателя, отдельного анализа заслуживают те 
индикаторы, которые нагружены по каждому 
из двух латентных факторов. Практически все 
зарубежные научные индикаторы нагружены по 
латентному фактору, связанному с продуктивно-
стью ученых в зарубежной науке, а некоторые из 
них нагружены также и по фактору, связанному 
с российской продуктивностью. В то же время 
ряд российских научных индикаторов в модели 
не представлен вообще по причине ухудшения 
ее соответствия эмпирическим данным. Такие 

результаты позволяют отдельно обсуждать про-
блему валидности тех методов оценки научной 
продуктивности в российской науке, которые 
имеются на данный момент.

Главным результатом исследования является 
построенная модель достижений молодых рос-
сийских ученых в науке на основе собранных ин-
дикаторов их научной продуктивности. Данная 
модель отражает современный профессиональ-
ный путь становления российских ученых в науке. 
Этот путь предполагает несколько, а точнее два, 
направления реализации научной деятельности: 
зарубежное и российское. В зависимости от того, 
какой путь выбран ученым, его интеллектуаль-
ные и творческие ресурсы инвестируются либо в 
зарубежную, либо в российскую науку. Причем 
достижения в зарубежной науке не повышают 
или же даже несколько уменьшают вероятность 
достижений в российской науке, как и наоборот.

Результаты данного исследования демон-
стрируют структуру научной продуктивности, а 
также те значимые научные индикаторы, которые 
определяют эту структуру и способствуют фор-
мированию ведущего интеллектуального потен-
циала страны, важного для ее технологических 
достижений (Suarez-Villa, 2000; Park, Lubinski, 
Benbow, 2007; Stewart, 2001).

ВЛИЯНИЕ КОГНИТИВНЫХ СТИЛЕЙ 
НА ФОРМИРОВАНИЕ ОНТОЛОГИЙ

Т. А. Гаврилова1, Е. С. Болотникова2, 
И. А. Лещева1

gavrilova@gsom.pu.ru, 
bolotnikovakate@gmail.com, leshcheva@gsom.pu.ru
1Высшая школа менеджмента СПбГПУ 
(Санкт-Петербург), 2Санкт-Петербургский 
государственный политехнический университет 
(Санкт-Петербург)

Задача данного исследования состояла в вы-
явлении влияния индивидуальных когнитивных 
стилей на формирование категорий и создание 
из них иерархических структур. Фактически это 
исследование взаимосвязей между когнитив-
ным стилем эксперта и построенными им онто-
логиями или концептуальными иерархическими 
моделями предметных областей.

Когнитивные стили и инженерия знаний
Идея исследования влияния когнитивного 

стиля на такую прикладную область, как инже-
нерия знаний, сама по себе нова. Существующие 
на данный момент исследования в области 

влияния когнитивных стилей на различные 
аспекты человеческой деятельности относятся 
к области либо педагогики, либо медицины. 
Прикладных исследований, изучающих влияние 
когнитивных стилей на профессиональную дея-
тельность (в частности, аналитиков в каких-ли-
бо областях), всего несколько – и те занимаются 
вопросами восприятия информации, обучения и 
управления в организации.

Кроме того, большинство упомянутых выше 
исследований производилось за границей и не 
рассматривалось в России. Иными словами, 
данная работа является новым исследованием 
на стыке двух дисциплин – психологии и ин-
женерии знаний. Подобные исследования ни 
в России, ни за рубежом ранее практически не 
проводились.

В научной литературе по когнитивной пси-
хологии (Холодная 2004) можно встретить более 
20 психологических характеристик, которые от-
носят к когнитивным стилям. Основу феномено-
логии стилевого подхода составляют следующие 
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когнитивные стили: (1) полезависимость/по-
ленезависимость; (2) узкий/широкий диапазон 
эквивалентности; (3) узость/широта катего-
рии; (4) ригидный/познавательный контроль; 
(5) толерантность/нетолерантность к нереали-
стичному опыту; (6) фокусирующий/сканиру-
ющий контроль; (7) сглаживание/заострение; 
(8) импульсивность/рефлексивность; (9) кон-
кретная/абстрактная концептуализация; (10) 
когнитивная простота/сложность.

На первом этапе в проекте были использо-
ваны три из них: полезависимость/поленеза-
висимость, узость/широта категории, импуль-
сивность/рефлексивность. При выборе стилей 
авторы руководствовались следующими крите-
риями: наличие изученных методик тестирова-
ния; простота реализации процесса тестирова-
ния; гипотезы о влиянии того или иного стиля 
на процесс категоризации у индивида.

В общем виде структура онтологии пред-
ставляет собой набор элементов: понятия, 
отношения, аксиомы, отдельные экземпляры. 
Самым распространенным типом отношений, 
использующимся во всех онтологиях, является 
отношение категоризации, то есть отнесение к 
определенной категории. В результате работы 
над проектом впервые была выявлена взаимос-
вязь когнитивного стиля индивида с его способ-
ностью к категоризации.

Процесс категоризации рассматривался на 
примере визуального построения онтологий – 
концептуальных моделей предметных областей. 
Так как в роли испытуемых выступали студен-
ты, изучающие инженерию знаний и интеллек-
туальные системы, то в качестве предметной 
области была выбрана «Информатика». Каждый 
студент строил свою онтологию понятия 
«Информатика» в системе Protégé. Protégé – это 
свободно-распространяемый редактор онтоло-
гий и фреймворк для построения баз знаний.

Полученные результаты
Полученные на этапе тестирования резуль-

таты были подвергнуты первичной обработке. 
Для собранных в таблицу данных построена 
корреляционная матрица, диаграммы рассея-
ния (для переменных с абсолютным значением 
коэффициента корреляции > 0,7) и проводится 
факторный анализ (анализ главных компонент). 
Полный анализ будет проведен на следующих 
этапах проекта, так как эксперименты продол-
жаются до конца декабря 2011.

Предварительный анализ полученных 
данных выявил значимую корреляцию между 
метрикой ширины онтологий и когнитивным 
стилем «Широта/узость категорий». Анализ 
главных компонент позволит выделить набор 

главных факторов. Для определения, сколько 
факторов «оставлять», будет использован крите-
рий Кайзера (или критерий каменистой осыпи).

Таким образом, на основе проведенного 
исследования можно сделать выводы, что неко-
торые выбранные характеристики когнитивного 
стиля значимо влияют на то, какие онтологии 
строит индивид. Так, онтологии испытуемых с 
узкой категоризацией «растут» в ширину, в то 
время как индивиды с широкими категориями 
строят онтологии с большим числом уровней. 
При коллективном построении онтологий и 
попадании в группу «узких» категоризаторов 
полученная онтология окажется несбаланси-
рованна и потребует дальнейшей переработки, 
поэтому рекомендуется уравновесить такую 
группу «широким» категоризатором.

По предварительным оценкам, когни-
тивный стиль «Импульсивность/рефлексив-
ность» не оказывает значимого влияния на 
качество построенных онтологий. Признак 
«Полезависимо сть/поленезависимо сть» 
значимо коррелирует с формой онтологии, 
таким образом, онтологии, построенные по-
ленезависимыми индивидуумами, имеют бо-
лее простую и понятную структуру, лишены 
ненужных связей и второстепенных деталей, 
т. е. поленезависимые – в целом хорошие он-
тологисты и при коллективном построении 
онтологий включение такого человека в груп-
пу крайне желательно.

Результаты проведенного исследования го-
ворят о перспективности данного направления, 
но использование результатов ограничено, в 
частности, тем, что была рассмотрена только 
малая часть когнитивных стилей. Следующим 
шагом может стать изучение связи со стилями 
«Узкий/широкий диапазон эквивалентности», 
«Конкретная/абстрактная концептуализация» и 
выработка методологии построения онтологий 
в группе в зависимости от когнитивных стилей 
ее участников.
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Исследование выполнено в рамках написа-
ния магистерской диссертации и основывается 
на методе лонгитюдного исследования речевого 
развития ребенка раннего возраста.

Работа посвящена изучению вопроса о взаи-
моотношении различных компонентов языковой 
способности ребенка, что в настоящее время 
является актуальным для онтолингвистики, а 
также малоисследованным в России и за рубе-
жом. В работе рассматриваются закономерности 
освоения русскоязычным ребёнком в возрасте 
от 8 до 30 месяцев падежного маркирования в 
сопоставлении с лексическим и синтаксиче-
ским развитием на ранних этапах становления 
языковой системы; анализируется появление в 
речи падежного словоизменения на материале 
отдельных лексем на начальном этапе формиро-
вания грамматической системы; сопоставляется 
развитие её отдельных элементов. Исследование 
позволило получить новые, более точные све-
дения о процессе, этапах и индивидуальных 
особенностях усвоения русского языка как род-
ного, в результате подробного разноаспектного 
исследования особенностей речевой стратегии 
информанта (появление в речи падежного сло-
воизменения рассматривается на материале 
отдельных лексем). Знание разнообразных вари-
антов нормального языкового развития ребёнка 
раннего возраста (в первую очередь, о существо-
вании в норме различных типов соотношения 
развития лексикона, морфологии и синтаксиса) 
способствует оптимизации методов речевой 
диагностики. Гипотеза данного исследования: 
предполагается существование различий в 
порядке, времени появления и количестве па-
дежных форм у отдельных существительных, а 
также взаимозависимость времени появления в 
речи падежного маркирования, степени развития 
фразовой речи и активного лексикона, обуслов-
ленная наличием индивидуальных особенно-
стей речевой стратегии ребёнка. Анализируется 
материал дневника и аудиозаписей речи одного 
русскоязычного ребёнка, мальчика (2000 г. р.), 
проведённых автором исследования (дневнико-
вые записи производились ежедневно – в период 
8–30 мес., аудиозапись: 1–2 раза в неделю с 18 
до 30 мес.). Ребёнок воспитывался в домашних 

условиях, в полной семье, не имел братьев и 
сестёр. Проанализировано 830 слов активного 
лексикона; из них 326 – существительных, 540 
высказываний из двух и более компонентов; 
350 – содержали формы косвенных падежей 
существительных, отличных от «исходной», 
зафиксированной ранее. Принципы анализа 
материала: В данной работе учитывались слова 
и фразы, которые были произнесены ребёнком 
самостоятельно, соответствовали ситуации и 
не повторялись в данный момент за взрослым. 
(Случаи явного цитирования и прямой имита-
ции не рассматриваются). Высказывания, содер-
жащие формы именительного падежа, по при-
чине их сходства с «первоначальной» формой у 
русскоязычных детей (Воейкова 2011), а также 
омонимичные именительному формы косвен-
ных падежей, учитывались только при подсчёте 
общего числа высказываний и не рассматри-
вались при анализе падежных конструкций. 
Формы косвенных падежей считались появив-
шимися (согласно критериям, указанным в ли-
тературе (Воейкова 2011; Цейтлин 2009; Гвоздев 
1961)), если наблюдалось противопоставление, 
по крайней мере, двух вариантов и словоформа 
употреблялась ребёнком с несколькими разными 
глаголами. Отмечалось время (возраст – «год. 
мес. день») появления отдельных словоформ; 
высказываний «телеграфного» типа, в которых 
«замороженная» форма именительного падежа 
выполняет функции других падежей, а также 
высказываний, содержащих существительные 
в косвенных падежах. Отмечались последова-
тельность и количество падежных форм для 
каждой лексемы, что сопоставлялось с числом 
слов в активном лексиконе и длиной высказы-
вания (в котором была встречена словоформа; а 
также максимальной, зафиксированной в речи 
на данный момент). При анализе активного лек-
сикона оценивалось время, скорость появления, 
количество новых слов (общее; существитель-
ных, прилагательных, глаголов). При анализе 
фразовой речи учитывалось число компонентов 
во фразе, дублирование высказываний (сино-
нимичных вариантов оформления смысла в 
пределах текущей ситуации). Результаты. В 
работе рассматриваются в различных аспектах 
индивидуальные особенности речевой стра-
тегии информанта – исследуется связь между 
появлением в речи ребенка падежных форм 
существительных, развитием фразовой речи и 
активного лексикона. Обнаружено, что разные 
лексемы не совпадают по времени появления 
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в речи падежного маркирования, последова-
тельности и количеству у них падежных форм. 
Прослеживается связь усвоения падежа с акту-
альностью, «перцептивной выпуклостью» слова 
для ребёнка, его частотностью в инпуте, а также 
их фонологической оформленностью как суще-
ствительных 1 или 2 скл. (мужского рода) и, на 
данном этапе – независимость от времени по-
явления слова в активном лексиконе. Интересно 
также, что для каждого падежа нормативно 
беспредложные формы, появились раньше, чем 
нормативно предложные, несмотря на то, что 
тактика ребенка была различной: он мог употре-
блять предложные формы вообще без предлога 
или с протопредлогом. Определённые слова 
первоначально усваивались ребёнком в опре-
делённых наиболее употребительных формах. 
Выделяются отдельные группы, в соответствии 
с тем, форма какого падежа появилась в речи 
следом за «первоначальной» Также обнаружи-
ваются лексико-семантические различия между 
разными группами и аналогии внутри групп, что 
свидетельствует в пользу принципа усвоения 
языка (Tomasello 2003), основанного на употре-
блении. Особенностями развития данного ре-
бенка является «трёхэтапное» появление в речи 
форм косвенных падежей; более быстрое разви-
тие синтаксического компонента по сравнению 
с морфологическим. В работе подробно рассма-
тривается период адаптации падежа, в течение 
которого сохраняется употребление формы «за-
мороженного именительного» наряду с формой 
косвенного падежа. Зафиксирован следующий 
порядок развития отдельных компонентов язы-
ковой способности у ребенка: сначала, на фоне 
не очень большого лексикона, начал развиваться 
синтаксис – появились двусловные, а затем 

многословные высказывания, что характерно 
для типичного развития детской речи. Затем 
возникли основные формы всех косвенных па-
дежей сущ. в ед.ч. (в течение 3 мес. 11 дней), 
что совпало с периодом довольно длительного 
лексического взрыва. Существенной чертой 
детской речи периода от 0 до 30 мес. (Воейкова 
2011) является употребление безглагольных 
конструкций, состоящих из правильно марки-
рованных падежных форм, в данном случае, 
напротив, наблюдалось встраивание «вновь» 
появившихся падежных форм в словосочетания 
и фразы, безглагольные конструкции указанного 
типа зафиксированы не были. Процесс появле-
ния в речи исследуемого ребёнка флективного 
маркирования можно соотнести с фазами пре – и 
протоморфологии (см. Воейкова 2011). На этапе 
преморфологии формальные противопостав-
ления отсутствуют, лексемы употребляются в 
базовой форме (продолжительность не одинако-
ва для разных лексем). Протоморфологическая 
стадия характеризуется появлением первых 
морфологических контрастов и минипарадигм. 
В то же время стремительно растёт количество 
слов в активном лексиконе и увеличивается дли-
на высказывания. На ранних этапах освоения 
грамматики функциональные предпочтения, 
облегчающие коммуникацию, оказывались 
сильнее формальных предпочтений.

Воейкова М. Д. 2011. Ранние этапы усвоения детьми 
именной морфологии русского языка.– М.

Гвоздев А. Н. 1961.Вопросы изучения детской речи.– М.
Цейтлин С. Н. 2009. Очерки по словообразованию и 

формообразованию в детской речи.– М.
Tomassello M. 2003. Constructing a language. A Usage 

Based Theory of Language acquisition. Cambrige (MA); 
London: Garvard University Press.

ПОСЛЕДЕЙСТВИЕ СЛЕПОТЫ К ВЫБОРУ: ВОЗМОЖНО 
ЛИ РАЗЛИЧЕНИЕ ИСТИННЫХ И ЛОЖНЫХ ВОСПОМИНАНИЙ

В. А. Гершкович
Valeria.Gershkovich@gmail.com
Санкт-Петербургский государственный 
университет (Санкт-Петербург)

В последние десятилетия в когнитивной 
психологии памяти акцент исследований сме-
стился на изучение соответствия между тем, что 
человек реально видел и помнил, и тем, что он 
сообщает. Отсюда – исследования ложных вос-
поминаний, слепоты к выбору и т. д. и связанные 
с этим исследования происходящих искажений 
воспоминаний (например, конфабуляций). В 

экспериментах показано влияние предъявления 
ложных сведений (misinformation procedure) на 
изменение воспоминаний о ранее виденном со-
бытии (Loftus, Pickrell, 1995), при этом ошибоч-
но узнаваемые стимулы обрабатываются столь 
же быстро и столь же уверенно, как и истинные. 
В исследованиях П. Йоханссона и др. (2006) 
утверждается, что люди не только забывают од-
нажды виденное событие и в дальнейшем пола-
гаются на чужую интерпретацию этого события, 
но и слепы к собственному выбору, не замечая 
его подмены, не осознавая, что обосновывают 
выбор, противоположный тому, который был 
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ими сделан. Тем не менее, исследования по им-
плицитной памяти позволяют предположить, что 
люди помнят, хотя и не эксплицируют, однажды 
виденную информацию. Это, в свою очередь, 
вызывает вопрос о том, можно ли обнаружить 
отличия между ложным и истинным воспоми-
нанием. А также позволяет предположить, что 
лежащие в основе ошибочного воспоминания 
механизмы могут отличаться в зависимости от 
степени осознания предъявленной испытуемо-
му дезинформации.

Цель настоящего исследования заключалась 
в попытке доказать возможность различения 
испытуемыми истинной и подтасованной 
информации. Для этого в эксперименте были 
совмещены две исследовательские парадиг-
мы – ложных воспоминаний и слепоты к вы-
бору. Одной группе испытуемых на первом 
этапе предлагалось совершить выбор из двух 
предъявленных альтернатив (всего 16 пар 
фотографий скаковых лошадей с инструкцией 
выбрать ту, которая более вероятно может вы-
играть скачки), а на втором – обосновать при-
чины собственного выбора. На втором этапе 
предъявлялась лишь одна альтернатива (либо 
соответствующая выбору испытуемого, либо 
противоположная), тем самым была затруд-
нена возможность испытуемого обратиться 
к контексту, в рамках которого он совершал 
первоначальный выбор. Всего предъявлялось 
8 фотографий. На третьем этапе мы просили 
испытуемого вспомнить первоначальный вы-
бор, вновь предъявляя две альтернативы (все 
16 пар). В данном случае у испытуемого была 
возможность вспомнить свой выбор, благодаря 
наличию второго варианта, с которым первона-
чально проводилось сравнение для принятия 
решения, или же – опереться на информацию, 
предъявленную во второй серии.

Для ответа на вопрос, способны ли испыту-
емые вспомнить, какой выбор они совершили, 
т. е. совершают ли они ложные обоснования в 
силу того, что не помнят, какой выбор соверша-
ли, вторая группа перед началом второй серии 
получала инструкцию указать, считают ли они 
предъявленную фотографию своим выбором 
или подтасованным. Фиксировалось, ведут ли в 
этом случае ошибки узнавания, совершенные на 
второй стадии, к закреплению их при последую-
щем тестировании.

Для ответа на вопрос о том, как осуществля-
ется коррекция ответов в случае метакогнитив-
ной инструкции, третью группу испытуемых 
после второй серии информировали, что все 
предъявленные им для обоснования фотогра-
фии были подтасовками. На самом деле такая 

инструкция была истинной лишь отчасти (так 
как лишь 4 из предъявленных для обоснования 
выборов были подтасовкой).

Были получены следующие результаты.
В контрольных замерах (в отсутствие второй 

серии, в эксперименте № 2 и 3) испытуемые 
повторяют свой выбор в 70 % случаев. Если 
испытуемых не предупреждают о подтасовках 
(первая группа), в случае предъявления для 
обоснования выбора, адекватного сделанному 
ранее, испытуемые повторяют свой ответ в 87 % 
случаев, в случае предъявления и обоснования 
подтасовки испытуемые повторяют свой перво-
начальный выбор лишь в 35 % случаев. Все 
указанные различия являются статистически 
значимыми (р< 0,05). Проведя сопоставление 
с полученными данными и контрольными за-
мерами, был сделан вывод, что реакция на под-
тасовку объясняет около 35 % изменений своих 
ответов в сторону подтасованного варианта 
(Гершкович, 2011).

Результаты также показали, что в 95 % 
случаев испытуемые не замечали подтасовки 
и обосновывали предложенную альтернативу, 
тогда как при инструкции идентифицировать 
подтасовку они совершали лишь 35 % ошибок. 
Т.е. испытуемые способны при предупреж-
дении их о возможной подтасовке правильно 
идентифицировать ложную информацию. Мы 
проанализировали ошибочные ответы, которые 
испытуемые давали во второй серии, и оценили 
их последействие на воспоминание о собствен-
ном выборе в третьей серии (см таблицу).

ошибочная 
идентификация 
подтасованных 

вариантов как своих 
собственных

ошибочное принятие 
своих собственных 

ответов за 
подтасованные

Повтор 
своего 
ответа

56 % 73 %

Смена 
своего 
ответа

44 % 27 %

Показано, что к своему собственному вы-
бору испытуемые возвращаются чаще, даже 
если ошибочно посчитали его подтасовкой, но 
вот если они подтасованный вариант ошибочно 
идентифицировали как свой собственный, то в 
дальнейшем с большей вероятностью закрепят 
свою ошибку. Это, в свою очередь, может свиде-
тельствовать о различении своих собственных 
и подтасованных вариантов, даже в отсут-
ствие экспликации этого различения. Таким 
образом, повторное тестирование оказывает 
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парадоксальный эффект, с одной стороны, спо-
собствуя более точному узнаванию в случае пра-
вильных ответов, а с другой – закрепляя ложные 
воспоминания.

Также по-разному испытуемые коррек-
тируют свои ответы после предъявления ин-
формирования о том, что все обоснованные 
варианты были подтасовкой. После того, как 
испытуемые обосновали свой реально данный 
ответ, а им предъявили инструкцию с ложным 
информированием, они дают 66 % повторов 
своих первоначальных ответов в сравнение с 
87 %, которые они дают в отсутствие ложного 
информирования. Т.е. отказываются от своего 
исходного выбора примерно в 20 % случаев (р 
< 0, 001). В случае с подтасовкой испытуемые 
дают 69 % повторов своих ответов в сравнение 
с 35 %, даваемыми без метакогнитивной ин-
струкции, т. е. исправляют 34 % собственных 
ответов. Что значимо отличается от количества 

исправлений, данных в отсутствие метаког-
нитивной инструкции (р < 0, 0001), а также 
значимо отличается от количества исправлений 
ответов реально сделанных выборов (р < 0, 05). 
Одно из возможных объяснений того, что испы-
туемые реже исправляют свои исходно данные 
ответы, чем подтасованные, заключается в том, 
что испытуемые больше доверяют информиро-
ванию относительно подтасованных вариантов, 
а следовательно, различают свой собственный и 
подтасованный выборы.
Исследование поддержано грантом Правительства 
Санкт-Петербурга, грантом СПбГУ 
№ 8.23.461.2012.
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ГЗ «Луганский государственный медицинский 
университет», кафедра физиологии (Луганск, 
Украина)

Введение. Когнитивные нарушения, прежде 
всего изменения памяти и внимания, у пациентов 
с ранними формами хронической церебральной 
ишемии относят к психическим расстройствам, 
которые наиболее часто встречаются. Для из-
учения проявлений таких нарушений в экспе-
рименте может служить модель исследования 
габитуации – вида неассоциативного обучения, 
состоящего не в приобретении новых поведен-
ческих реакций, а в ослаблении во времени уже 
существующих.

Целью исследования было изучение процес-
сов габитуации в тесте «открытое поле» (ОП) у 
белых лабораторных крыс, перенесших функци-
ональное изменение мозгового кровообращения 
(ФИМК).

Методы исследования. Работа была выпол-
нена на 60 белых беспородных лабораторных 
крысах-самцах, разделенных на две экспери-
ментальные серии.

Первую экспериментальную серию состави-
ли 20 животных (группа «Опыт РЭГ»), у которых 
моделировали эпизод ФИМК путем создания 
антиортостатической гипокинезии под углом 

45º в комбинации с укачиванием в течение 1 
часа. Параметры церебральной гемодинамики 
у животных данной группы оценивали методом 
импедансной реоэнцефалографии (РЭГ) по сле-
дующей схеме (перед регистрацией животное 
предварительно наркотизировали тиопенталом 
натрия в дозе 50 мг/кг): первую регистрацию РЭГ 
осуществляли до моделирования ФИМК (форми-
руя контрольные данные); вторую регистрацию 
РЭГ проводили сразу после создания ФИМК; 
третью – через сутки и четвертую – через трое 
суток после моделирования эпизода ФИМК.

Вторую экспериментальную серию состави-
ли 40 животных, разделенные на две группы, по 
20 животных в каждой. Группу «Контроль ОП» 
составили бодрствующие животные, которые 
в течение 1 часа пребывали в рестрейнере на 
горизонтальной поверхности. Группу «Опыт 
ОП» составили бодрствующие животные, кото-
рым моделировали эпизод ФИМК аналогичным 
способом.

У животных второй экспериментальной се-
рии оценивали поведенческие реакции в «ОП» 
в течение 15 минут (по видеозаписям экспе-
римента). Первую посадку в «ОП» животным 
группы «Контроль ОП» проводили сразу после 
извлечения из рестрейнера, а животным группы 
«Опыт ОП» – сразу после моделирования эпи-
зода ФИМК; вторую посадку животным обеих 
групп проводили через три часа после первой; 
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третью – через сутки и четвертую – через трое 
суток после эпизода ФИМК.

Для оценки степени габитуации животных 
к условиям «ОП» использовали следующие 
поведенческие паттерны: суммарный уровень 
горизонтальной двигательной активности, уро-
вень вертикальной двигательной активности 
(стойки с опорой на стенку, стойки без опоры на 
стенку), исследование отверстий (обнюхивание 
отверстий и заглядывание в отверстия).

Коэффициент габитуации (Кг) оценивали по 
формуле:

,
где Кг – коэффициент, показывающий сте-

пень габитуации; ДА2 – суммарная активность 
по поведенческому паттерну, продемонстриро-
ванная животными за последние 5 минут теста; 
ДА1 – суммарная активность по поведенческому 
паттерну за первые 5 минут теста.

Статистическую оценку различий получен-
ных результатов в группе «Опыт РЭГ» проводи-
ли при помощи парного t-критерия Стьюдента 
с поправкой Бонферрони (pt), для оценки разли-
чий между группами «Контроль ОП» и «Опыт 
ОП» применяли U-критерий Манна-Уитни (pU).

Полученные результаты и их обсуждение. 
У животных первой экспериментальной серии 
сразу после моделирования эпизода ФИМК 
были зарегистрированы следующие изменения 
церебральной гемодинамики. Статистически 
значимо (pt<0,05), по сравнению с контрольны-
ми данными, отмечалось увеличение амплитуды 
венозной компоненты, времени медленного 

наполнения артериальной компоненты, скоро-
сти медленного и быстрого наполнения артери-
альной компоненты, реографического индекса, 
а также статистически значимое (pt<0,05), по 
сравнению с контрольной группой данных, 
снижение таких показателей, как дикротиче-
ский индекс и реографический коэффициент. 
Все вышеописанные показатели вернулись к 
своим первоначальным значениям и оставались 
на таковом уровне уже спустя три часа после 
моделирования эпизода ФИМК (по данным ана-
лиза РЭГ, зарегистрированных через три часа, 
сутки и трое суток после экспериментального 
воздействия). Это указывает на срыв компенса-
торных реакций, направленных на поддержание 
адекватного кровоснабжения головного мозга, 
сразу после моделирования эпизода ФИМК, 
а возвращение показателей РЭГ к исходному 
уровню говорит о нормализации церебрального 
кровотока за счет механизмов ауторегуляции.

В ходе исследования второй эксперимен-
тальной серии животных показано, что у крыс с 
ФИМК происходит изменение ориентировочно-
исследовательского поведения в «ОП». За пери-
од первой посадки общий Кг, оцененный у групп 
«Контроль ОП» и «Опыт ОП» был практически 
одинаков, однако за период второй посадки он 
статистически значимо (pU<0,05) был выше в 
группе «Опыт ОП» (рис. 1). За период третьей 
посадки общий Кг статистически значимо 
(pU<0,05) был выше в группе «Контроль ОП». 
За период четвертой посадки статистически 
значимых отличий выявлено не было, однако 
в группе «Контроль ОП» наблюдалась тенден-
ция к снижению общего Кг. Вышеописанная 

Рис.1. Динамика общего коэффициента габитуации. * – статистически значимые (pU<0,05) 
отличия от «Контроль ОП» за период посадки.
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динамика Кг наблюдалась и для каждого из по-
веденческих паттернов по отдельности.

Выводы. У опытной группы животных воз-
никает дезгабитуация к «ОП» спустя три часа 
после перенесенного эпизода ФИМК, тогда 
как мозговое кровообращение к этому моменту 

времени у них полностью восстанавливается 
(по результатам РЭГ). У контрольной группы 
животных дезгабитуация к «ОП» возникает 
только через сутки. Таким образом, ФИМК из-
меняет процессы неассоциативного обучения у 
крыс.

ЗАВИСИМОСТЬ МЫСЛИТЕЛЬНОЙ ДЕЯТЕЛЬНОСТИ 
ЧЕЛОВЕКА ОТ УРОВНЯ АГРЕССИВНОЙ МОТИВАЦИИ

В. В. Глебов, Г. Г. Аракелов
vg44@mail.ru arakelov@mail.ru
РУДН (Москва), МГУ им. М. В. Ломоносова 
(Москва)

Проблема влияния отдельных свойств лич-
ности, например, таких, как агрессивность, 
имеет важное значение в жизнедеятельно-
сти человека и до сих пор сохраняет свою 
актуальность.

Понятия «агрессия» и «агрессивность» охва-
тывают весьма широкий круг переживаний, по-
веденческих явлений, мотиваций и когнитивных 
аспектов (Berkowitz, 1981; Лоренц, 1994; Бэрон, 
Ричардсон, 1997; Змановская, 2006), влияя не-
сомненно на мыслительную функциональность 
человека.

Под агрессивностью понимают свойство 
личности, характеризующееся готовностью к 
совершению агрессивных действий, наличием 
деструктивных диспозиций, проявляющихся в 
виде побуждений, намерений, установок, а так-
же способов реализации агрессивного поведе-
ния. Идея о влиянии агрессивности на познава-
тельные процессы была высказана Зиллманном 
(Zillmann, 1984), где он предположил, что при 
высоком уровне агрессивного побуждения 
происходит дезинтеграция когнитивных про-
цессов, снижающая адекватность когнитивных 
оценок ситуации, особенно тех, которые могут 
воспрепятствовать развертыванию агрессии в 
поведении.

Таким образом, целью исследования стало 
выявление наличия и характера искажений в 
мыслительной деятельности у лиц с различным 
уровнем мотивации агрессии. Мы предполага-
ли, что у испытуемых с неадекватным (высо-
ким) уровнем агрессивности будут наблюдаться 
частые и грубые формы изменения течения и 
результата мыслительного процесса.

Методы и проведение исследования. В ис-
следовании приняли участие 175 испытуемых 
мужского пола в возрасте от 12 до 25 лет (школь-
ники и студенты Москвы). В качестве тестового 

материала взяты методика А. Басса и А. Дарки 
«Диагностика показателей склонности и форм 
агрессии». Для исследования показателей мыс-
лительной деятельности применялись следу-
ющие методики: модифицированная методика 
«Толкование пословиц», модифицированная 
методика «Пиктограмма» (Арестова, 2007). Все 
участники исследования были условно здоро-
выми и не находились на учете по медицинским 
показателям. Часть школьников была на вну-
тришкольном учете по отклонению поведения.

Процедура исследования. Испытуемому 
предъявлялся специальный набор стимулов как 
в методике «Пиктограмма», так и в методике 
«Толкование пословиц». Одни из стимулов 
были по смыслу связанными с тематикой агрес-
сии, другие были нейтральными. Стимулы были 
предъявлены в смешанном порядке.

Отметим условный характер деления посло-
виц на нейтральные и аффектогенные, а также 
непрямой, косвенный характер некоторых из 
стимулов, что делалось для выявления более 
грубых искажений, возможно, захватывающих и 
нейтральный материал.

Результаты исследования и их обсужде-
ние. После проведения психодиагностики по 
тесту А. Басса и А. Дарки испытуемые были 
разделены на три группы по уровню выражен-
ности агрессивности: группа с низким (47 чело-
век), группа с средним (79 человек) и группа с 
высоким уровнем агрессивности (49 человек).

Различия между группами средне- и высоко-
агрессивных испытуемых не имеют статистиче-
ской значимости, зато различия в толкованиях 
нейтральных и аффектогенных для испытуемых 
с высоким уровнем агрессивности оказывают-
ся значимыми для всей группы испытуемых 
(t = 2,74; а = 0,005).

Полученные нами результаты показывают, 
что имеются статистически значимые различия 
между группами в показателях воспроизведе-
ния нейтральных стимулов (t = 2,68; а = 0,002). 
Было отмечено, что для низкоагрессивных и 
среднеагрессивных испытуемых различие в 
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эффективности воспроизведения нейтральных и 
аффектогенных стимулов оказалось значимым, 
а для высокоагрессивных – нейтральные и аф-
фектогенные стимулы искажались одинаково 
(t = 2,48; а = 0,002).

Средние значения искажений по методике 
в целом для среднеагрессивных испытуемых 
составили 2,47, а для высокоагрессивных ис-
пытуемых – 3,85, разница значимости составила 
а = 0,01.

Важно также отметить, что в группе высоко-
агрессивных испытуемых наблюдались открыто 
агрессивные толкования, не свойственные 
группе со средним уровнем и низким уровнем 
агрессивности. Основным видом искажений в 
обеих группах (средне и высоко-агрессивных) 
является смысловое искажение, при котором 
изменяется не способ толкования пословицы, 
а подтекст. Часто наблюдался процесс извра-
щения понятия, подмены смысла пословицы на 
прямо противоположный.

Проведенный анализ результатов выполне-
ния методики «Пиктограмма» в этих выборках 
дает сходную картину. Основным результатом 
является тот факт, что при достаточно хороших 
мнемических способностях (выявляется в ре-
зультате отборочного психо-физиологического 
исследования) у испытуемых возникает необъяс-
нимое с точки зрения особенностей собственно 
памяти нарушение воспроизведения, особенно 
явственное при запоминании зондовых стиму-
лов. Этот результат говорит о неоднородности 
влияния высокого уровня агрессивности на 
различные познавательные процессы – можно 
предположить, что память менее подвержена 
влиянию агрессивных тенденций, чем, напри-
мер, понятийное мышление.

Анализ рисунков для методики 
«Пиктограмма», выполненных испытуемыми в 
трех группах, показывает, что в группе высоко-
агрессивных испытуемых более характерными 
являются рисунки, выполненные со значитель-
ным нажимом, изобилующие штриховками и 
зачеркиваниями, а также изображение аффек-
тивно насыщенных ситуаций. Довольно часто 
наблюдаются и отказы выполнить рисунок. 
Также высокоагрессивные испытуемые чаще 
демонстрируют случаи полного забывания сти-
мула, что нехарактерно для среднеагрессивных 
испытуемых.

Выводы: 1. Агрессивность оказывает значи-
мое влияние на мыслительную и мнемическую 
деятельность, которая связана с особенностями 
ее протекания и искажения. 2. Уровень иска-
жающего влияния агрессивных тенденций на 
познавательные процессы находится в прямой 
зависимости от уровня агрессивности и ча-
сто наблюдается у лиц со средним и высоким 
значением агрессивности. 3. Более всего ис-
кажающему влиянию агрессивных тенденций 
подвержены процессы понятийного мышления, 
нежели мнемические процессы индивида.
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НЕОСОЗНАВАЕМОЕ РАСПОЗНАВАНИЕ ОШИБОК

А. С. Говорин
govorant49@gmail.com
СПбГУ (Санкт-Петербург)

Исследование поддержано грантом РФФИ 
№ 11–06–00287а. «Неосознанная регистрация 
ошибок при решении когнитивных задач».

Автор настоящего исследования исхо-
дит из позиций теоретической концепции 
В. М. Аллахвердова [Аллахвердов, 2000]. 
В ней принципиально не рассматриваются 
ограничения на деятельность человеческого 
мозга через введение теоретической идеа-
лизации «идеального мозга», способного к 

переработке неограниченно больших объ-
емов информации в рекордно малые проме-
жутки времени.

Исследование происходило при по-
мощи специально созданной для целей 
данного эксперимента Прокопенко Ю. С. и 
Каташевым А.А программе по дизайну автора 
эксперимента.

Программа представляла собой два блока. 
В первом блоке испытуемый учился однознач-
но соотносить символы греческого алфавита с 
кнопками клавиатуры компьютера. (Для этих 
целей на используемые кнопки клавиатуры 
были наклеены стикеры, на которых был 
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нарисован символ греческого алфавита, опре-
деляющий такое соответствие). Тренировочная 
программа воспроизводила в случайном по-
рядке все 24 буквы греческого алфавита, ожидая 
ответа испытуемого и сообщая ему post factum 
о том, верно или неверно был дан ответ. В слу-
чае хотя бы одного неверного ответа весь цикл 
из 24 букв повторялся. Задачей этого первого, 
«тренировочного» блока было приучение испы-
туемого к непривычному для него заданию, что 
позволило в дальнейшем отделить «случайные» 
от устойчивых ошибок. После троекратного 
успешного, безошибочного воспроизведения 
всей серии считалось, что испытуемый прошел 
«тренировку».

Во второй серии испытуемый делал то же 
самое, но в более сложных условиях и без ка-
кой бы то ни было обратной связи о результатах 
своих действий. Испытуемым предлагалась 
серия из 240 символов (по 10 каждой грече-
ской буквы), которые предъявлялись на 80 
миллисекунд. Все символы были случайным 
образом распределены, последовательность 
предъявления не менялась от испытуемого к 
испытуемому. Для придания дополнительной 
сложности используемые символы греческого 
алфавита были при помощи использования 
специфического инструмента Adobe Photoshop 
«размыты». То есть испытуемый видел лишь 
мелькнувший перед ним на доли секунды об-
раз, в отношении которого ему нужно было как 
можно скорее решить задачу опознания и соот-
несения к классу.

Программа записывала время, потраченное 
на принятие решения, и его характер (правиль-
ное соотнесение символа с его «кодом» на кла-
виатуре или неправильное).

Исследование проходило индивидуально, 
время, в среднем затрачиваемое на одного участ-
ника, составляло 80 минут. После эксперимента 
всем испытуемым давалась обратная связь от 
экспериментатора, который сообщал о целях и 
задачах эксперимента и снимал психоэмоцио-
нальное напряжение.

В исследовании приняли добровольное уча-
стие 20 человек возрастом от 19 до 22 лет, уча-
щиеся различных факультетов СПбГУ. Выборка 
была сбалансирована по полу.

Инструкция исследования: «Вам предстоит 
решать задачу соотнесения символа с его значе-
нием на клавиатуре, такую же, как в тренировоч-
ной программе. Символ будет предъявляться на 
очень короткое время и будет виден хуже. Задача 
идет одновременно на скорость и точность».

Полученные результаты подвергались 
обработке отдельно по каждому участнику. 

Отдельным элементом являлся отдельный 
символ греческого алфавита. Данные по каж-
дому символу собирались в отдельные графы, 
по каждой букве определялось количество 
правильных и неправильных ответов. Затем 
шло объединение в группы символов на ос-
нове количества неправильных ответов. Так 
как максимум допущенных ошибок состав-
лял 4 ошибки на один символ, групп было 5. 
Соответственно время правильных ответов, с 
1, с 2, с 3 и 4 ошибками.

Математическая обработка осуществлялась 
при помощи многофакторного дисперсионного 
анализа ANOVA по модели 20х5 (участник, 
группа), выполненного на программе SPSS 17.0. 
(лицензионный договор № 20090302–1).

Дисперсионный анализ показал значимое 
совместное влияние факторов «группы» (вид 
ошибки) и «участник» (р<0.01) и отсутствия 
влияния этих факторов по отдельности (р>0.1).

Это говорит о том, что, несмотря на то, что 
каждый участник делает свои собственные 
ошибки, когнитивное бессознательное каждого 
участника способно делать различение между 
правильными и неправильными ответами, и это 
находит свое отражение в скорости принятия 
решения.

То есть человек, при всем многообразии воз-
можностей совершения ошибки, все же спосо-
бен на некую мета-рефлексию по поводу своей 
эффективности.

В качестве одного из теоретических объ-
яснений найденного эффекта можно привести 
отождествление времени принятия решения и 
субъективной уверенности, как это делается, 
например, Клаппом и Хинкли [Klapp, Hinkley 
2002]. Полученный эффект отчасти подхо-
дит под теоретическую модель Барански и 
Петрусика [Baransky, Petrusic, 1998] и прямо 
полемизирует с теорией уверенности как стоха-
стических блужданий авторства Одли [Audley, 
1960]. Вместе с тем он наилучшим образом 
объясняется концептуальными положениями 
психологики.
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ПРОВЕРКА ГИПОТЕЗЫ СЕПИРА-УОРФА НА ПРИМЕРЕ 
РУССКО-УЗБЕКСКИХ БИЛИНГВОВ

А. С. Говорин, О. С. Михалюк, А. А. Рыженко
govorant49@gmail.com, mihal@psy.pu.ru, 
justmashroom@gmail.com
СПбГУ (Санкт-Петербург)

Гипотеза лингвокультурной относитель-
ности Сепира-Уорфа привлекает интерес уче-
ных из многих областей социо-гуманитарного 
знания, давно выйдя за пределы области этно-
лингвистических исследований американской 
школы культурной антропологии, в которой 
первоначально была сформулирована [Сепир, 
1993]. Ее притягательность для лингвистов, 
психологов, социологов, экономистов и антро-
пологов заключается в том, что она дает ответ на 
один из главных вопросов, поставленных в клас-
сических работах К. Леви-Стросса, М. Коула, 
К. Гирца,– о том, каков механизм воздействия 
культуры на индивидуальные особенности и по-
ведение [Лурье, 2005].

Мы предполагаем, что одной из функций 
языка является включение определенных пат-
тернов поведения и взаимодействия со средой. 
Предполагается, что модели поведения, об-
условленные культурой, в которой человек 
был воспитан, в большой степени определяют 
поступки человека. Таким образом, культуру 
можно рассматривать как дискурс [Slobin,1996], 
который запускает определенные репертуары 
поведения, определенные программы действий 
[Мацумото, 2003], причем не достигающие 
уровня осознанности. Данное исследование по-
священо выяснению этой проблемы на примере 
билингвов (русский и узбекский языки).

Цель исследования состояла в проверке 
гипотезы Сепира-Уорфа в частном виде: язык 
влияет на принятие решения у билингвальных 
людей в ситуации культурного когнитивного 
диссонанса [Фестингер, 1999].

Первым этапом проведения эксперимента 
стала разработка и апробирование специаль-
ной методики, фиксирующей культуру, модели 
поведения которой были использованы. В ме-
тодику вошли пятнадцать бытовых ситуаций, 
построенных таким образом, что представители 
двух культур ответят ровно противоположным 
образом. В качестве примера приводим следу-
ющую ситуацию: «Молодой человек собирается 
жениться. Его невеста работает медсестрой 
в военном госпитале, где лечатся в основном 
мужчины. Разрешит ли он своей будущей жене 
работать в этом месте после свадьбы?». На 
этом этапе работы в двух контрольных группах, 

состоящих из мужчин в возрасте от 30 до 55 лет, 
проходила апробация ситуаций, содержащих 
культурный когнитивный диссонанс. Первая 
группа состояла из 46 русских мужчин, не 
имеющих высшего образования и не имеющих 
опыта знакомства с восточной культурой. Во 
вторую контрольную группу вошли 42 узбека, 
практически не имеющие опыта взаимодей-
ствия с русской культурой, которым предъявля-
лись те же вопросы на литературном узбекском 
языке. Перевод ситуационного опросника шел 
по процедуре «обратного перевода» с участием 
экспертов-билингвов. В результате для дальней-
шего исследования было отобрано 13 ситуаций: 
10 основных и 3 контрольных, которые были 
выбраны для того, чтобы исключить выбросы, 
предполагая универсальность ответов респон-
дентов разных культур.

Помимо ситуационного опросника, была 
составлена конвергентная методика, построен-
ная на основе семантического дифференциала 
Ч. Осгуда, опирающаяся на менее осознаваемые 
аспекты мышления. Испытуемым предлагалось 
после каждой ситуации оценить ее с точки 
зрения главного действующего лица по дис-
кретным шкалам, выделенным Ч. Осгудом в 
качестве основных шкал оценки: эмоций, силы 
и активности [Осгуд, 1972].

На экспериментальном этапе в качестве ис-
пытуемых в исследовании приняли участие 53 
человека, являющихся билингвами: 25 в одной 
группе и 28 в другой. Первой группе участни-
ков ситуации предлагались на русском языке, 
второй группе – на узбекском языке. Обработка 
данных, полученных по ситуационному опрос-
нику, проводилась методом сравнения групп, 
использовался критерий хи-квадрат; оценка 
ситуаций по шкалам СД обрабатывалась при по-
мощи критерия Манна–Уитни.

При анализе результатов, полученных по 
шкале «активность», в которой оценивалась 
необходимость совершения активных действий 
героем ситуации, найдены статистически до-
стоверные различия в шести из пятнадцати 
значимых ситуаций (p<0.01). У респондентов, 
получивших стимульный материал на русском 
языке, во всех вопросах заметна тенденция к за-
вышению, оценка ситуации, как побуждающей 
к активным действиям (все данные оценки ле-
жат выше «4»). При этом сравнение результатов, 
полученных по конвергентной методике на экс-
периментальной и на контрольных выборках, не 
показало разницы между ответами. Значимые 
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различия наблюдаются на различных вопросах 
в контрольной и экспериментальной выборках. 
Соответственно, говорить о том, что влияние 
языка на принятие непосредственно самих ре-
шений опосредуется культурными установками, 
было бы слишком сильным утверждением.

По шкале «оценка эмоций» в семи из десяти 
значимых ситуаций между экспериментальны-
ми группами обнаружены значимые различия 
(в четырех ситуациях на уровне статистиче-
ской значимости p < 0.05 и в трех – на уровне 
p < 0.01): испытуемые, отвечавшие на вопросы 
на русском языке, продемонстрировали тен-
денцию оценивать ситуации как вызывающие 
неприятные эмоции. Тогда как по шкале «актив-
ность» наблюдается противоположная картина: 
испытуемые, отвечавшие на русском языке, 
продемонстрировали тенденцию оценивать 
ситуацию как требующую активных действий 
(в четырех ситуациях из десяти, на уровне зна-
чимости от p < 0.001 до p < 0.05). Выраженные 
тенденции обнаружены только в ответах ре-
спондентов, получивших стимульный материал 
на русском языке. Ответы респондентов второй 

экспериментальной группы, которая работала на 
узбекском языке, близки к нормальному распре-
делению. Таким образом, в контексте русского 
языка испытуемые оценивали ситуации скорее 
как негативные и требующие деятельности, 
тогда как на узбекском языке те же ситуации 
воспринимались более ровно. Эти данные под-
тверждают основную гипотезу исследования.
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ЗАВИСИМОСТЬ КАЧЕСТВА ВОСПРИЯТИЯ 
СТЕРЕОИЗОБРАЖЕНИЙ И СТЕРЕОГРАММ ОТ УРОВНЯ 
ОБУЧЕНИЯ БИНОКУЛЯРНОЙ СИСТЕМЫ

О. Ю. Головастова
Lagata07@list.ru
МПГУ (Москва)

В современное время растёт тенденция к 
использованию людьми в бытовых целях при-
боров с возможностью просмотра трёхмерного 
изображения. Однако не все люди воспринима-
ют стереоизображения, несмотря на хорошую 
остроту зрения. Неоднократно в телепрограм-
мах и в прессе поднимался вопрос о неприятных 
ощущениях и даже головных болях при просмо-
тре стереофильмов.

Одной из методик изучения формирования 
трехмерного образа объекта является предъ-
явление наблюдателю простых стереоизобра-
жений и сложных стереограмм с регистрацией 
времени от момента предъявления до момента 
проявления стереоощущения. Регистрация пе-
риода времени, требующегося для восприятия 
стереокартины, является первым шагом к по-
ниманию роли обучения зрительной системы 
видеть стерео двумя глазами. За счет биноку-
лярной системы человек обладает способно-
стью стереовосприятия (видеть пространство 

и трехмерность объектов в искусственных 
условиях).

Целью исследования было доказать за-
висимость времени нахождения объекта на 
стереоизображении от количества повторных 
просмотров, а также изучить зависимость вре-
мени нахождения объекта от уровня сложности 
стереоизображения.

В исследовании участвовали 30 человек, 
которым предлагалось просмотреть 3 стерео-
изображения и две стереограммы, на трёх из 
которых они должны были увидеть объём пред-
мета и на двух из которых респонденты должны 
были увидеть скрытый объект. Время, за которое 
респондент начинал видеть объем, отмечалось 
электронным секундомером. Статистически 
достоверно было определение трехмерности 
картины в среднем за 16,5 с. Минимальное 
время, за которое был найден трехмерный объ-
ект,– 3 с, максимальное время – 130 с. В данном 
исследовании было статистически установлено, 
что время нахождения трехмерной картины в 
стереоизображении достоверно уменьшалось 
при каждом последующем просмотре стерео-
изображений. Если средняя арифметическая 
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времени нахождения объёма при первом про-
смотре равна 16,5 с, то средняя арифметическая 
времени нахождения объема при просмотре тре-
тьего стереоизображения равна 14,5 с. Однако 
при увеличении сложности стереоизображений 
(испытуемым предлагалось увидеть скрытый 
объект) также увеличивалось время нахождения 
объекта. При подсчёте средняя арифметическая 
времени нахождения объекта была равна 24,45 
c. Минимальное время нахождения объекта на 
стереоизображении – 3 секунды, максимальное 
время – 110 с. При просмотре следующего сте-
реоизображения, на котором требовалось найти 
скрытый объект,– 22,25 с.

Эксперименты со стереоизображениями и 
стереограммами (стереокартины, не имеющие 
выраженных контуров объекта) подтверждают 
наше представление о том, что, чтобы увидеть 
сложную стереограмму впервые, тратится зна-
чительно больше времени, чем при повторном 
просмотре. Для восприятия таких стереограмм 
необходимо развитое ассоциативное стерео-
мышление, соответствующие центры мозга 
должны сопоставить выпуклые и вогнутые 
элементы стереообраза и построить целостную 
картину, несмотря на отсутствие контурного 
очертания объекта и его деталей. Способность 
видеть стереограммы существует благодаря 
сенсомоторной интеграции и бинокулярному 
синтезу. Таким образом, мы наблюдаем об-
учение бинокулярной системы при восприятии 
трехмерных объектов. Следовательно, в ЦНС в 
структурах зрительной памяти хранятся (образ-
но говоря) эталоны, которые позволяют быстро 
идентифицировать величину диспаратности при 
соответствующем положении зрительных осей, 
т. е. при определенном угле вергенции.

Известно, что одним из факторов восприя-
тия трехмерности объектов зрительной сцены 
в естественных и искусственных условиях 
является корреспонденция и диспаратность в 
пределах «зоны Панума».

Данное исследование доказывает, что дис-
паратность «зоны Панума» не единственный 
информационный признак стереовосприятия, 
и еще раз подтверждает, что «зона Панума» 
представляет собой избирательное динамиче-
ское объединение функциональных структур и 
элементов различных уровней нервной системы 
для обеспечения полезного результата для жиз-
недеятельности человека и животных.

Вероятно, именно в результате функцио-
нальной кооперации нескольких компонентов 
сенсорных и моторной систем происходит фор-
мирование «зоны Панума». Кроме того, состоя-
ние «зоны Панума» обусловлено динамически 
организованным взаимодействием нескольких 
уровней бинокулярной системы: структурами, 
принимающими зрительные сигналы, структу-
рами управления всеми элементами движений 
глаз и в том числе вергентными движениями 
глаз, а также структурами, обеспечивающими 
обратную афферентацию, структурами обработ-
ки полученных сигналов и структурами памяти. 
«Зона Панума», как системно организованное 
функциональное звено, необходима в восприятии 
пространства трехмерности реальных объектов и 
стереоизображений в искусственных условиях.

Процесс восприятия пространства – это про-
цесс обучения зрительной системы. Процесс 
восприятия трехмерности объектов и стереово-
сприятия включает в себя также накопление в 
памяти всех сведений с анализом афферентных 
и эфферентных информационных потоков и с 
последующим синтезом.

И.М Сеченов (1956): «Когда же искусство 
смотрения приобретено, оно дает ребенку мно-
жество форм передвижения глаз, заученных в 
связи с местом возбуждения сетчатки. Под руко-
водством упражненного мышечного чувства раз-
вивается мало-помалу самостоятельное чувство 
местности». «Построение пространственного 
восприятия требует синтеза, обобщения опыта 
совместной работы глазодвигательной системы 
и системы зрения».

А. А. Ухтомский (1954): «В зрительной 
рецепции предметов человек руководится, пре-
жде всего, проекцией сетчаткового образа на 
кору полушарий, и затем теми связями, которые 
входят в кортикальный образ, по мере его фор-
мирования, со стороны одновременных рецеп-
ций слухового, вестибулярного, тактильного и 
проприоцептивного аппаратов. Окончательный 
зрительный образ есть плод разнообразной 
практической корреляции и проверки».
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ВЛИЯНИЕ ПРОИЗВОЛЬНОЙ РЕГУЛЯЦИИ ФУНКЦИОНАЛЬНОГО 
СОСТОЯНИЯ (РЕЛАКСАЦИЯ) НА ОРГАНИЗАЦИЮ 
КОРКОВЫХ ПРОЦЕССОВ У ШКОЛЬНИКОВ 9–10 ЛЕТ

А. С. Горев
asgorev@rambler.ru
Институт возрастной физиологии РАО (Москва)

Исследование проведено на 32 младших 
школьниках 9–10 лет. Электрофизиологический 
эксперимент включал четыре эксперименталь-
ные ситуации. Первая – состояние спокойного 
бодрствования (длительность 2 мин.), вторая – 
мнестическая деятельность (задание на запо-
минание слов), третья – состояние релаксации 
(длительность 7 мин.), четвертая – повторно 
мнестическая деятельность на пострелаксаци-
онном фоне. ЭЭГ регистрировали монополярно 
в затылочных (О1, О2), теменных (Р3, Р4), ви-
сочно-теменно-затылочных (Т5, Т6), централь-
ных (С3, С4) и лобных (F3, F4) отведениях. 
Анализировали низкочастотный диапазон 6–7 
гц и альфа-полосу ЭЭГ 7–13 гц, в которой выде-
ляли три субдиапазона: низко- (7–9 гц), средне- 
(9–11 гц) и высокочастотный (11–13 гц).

По результатам анализа выполнения задания 
на запоминание слов до и после релаксации у 
большинства испытуемых отмечено повышение 
эффективности мнестической деятельности: 
выявлено увеличение объема кратковременной 
слухоречевой памяти после релаксационного 
«сеанса». По группе в целом значимое увели-
чение среднегруппового показателя составило 
с 4,25+0,11 слов до релаксации до 4,74+0,12 
(Р<0,01) после. Релаксационный эффект улуч-
шения кратковременной памяти характеризо-
вался выраженными индивидуальными раз-
личиями: пострелаксационное увеличение ее 
объема варьировало от 0 до 0,9 слов. Это дало 
возможность выделить группы с различной вы-
раженностью релаксационного эффекта. Были 
отобраны 25 % детей с выраженным приростом 
объема памяти (0,8 и более слов) после релак-
сации и 25 % детей со слабыми сдвигами (0,2 и 
менее слов). Далее для выделенных групп был 
проведен сравнительный анализ динамики ЭЭГ-
параметров (спектральная плотность мощности 
и показатели когерентности в исследуемых диа-
пазонах). Сравнительный анализ релаксацион-
ной динамики спектральных параметров выявил, 
что в обеих группах в ситуациях мнестической 
деятельности как до, так и после релаксации 
амплитуда ритмических составляющих альфа 
полосы относительно фона была более низкой. 
Сдвиги носили или симметричный характер, 

или преимущественно правополушарный. Это 
снижение было более выраженным в задних об-
ластях, в особенности в затылочных. В отличие 
от спектральных параметров, анализ изменений 
показателей когерентности при переходе от по-
коя к мнестической деятельности (до и после 
релаксации) позволил выявить существенные 
различия между выделенными группами. Хотя 
для обеих групп в ситуации мнестической дея-
тельности отмечается повышение когерентности 
(функционального взаимодействия корковых 
областей), по внутриполушарным дистантным и 
межполушарным корковым связям выявляются 
и межгрупповые различия. Так, в группе со сла-
бовыраженным релаксационным улучшением 
кратковременной памяти значимое повышение 
когерентности по дистантным связям при выпол-
нении мнестической деятельности отмечалось в 
единичных случаях и только в среднечастотном 
субдиапазоне альфа-полосы, тогда как в группе 
с выраженным улучшением кратковременной 
памяти подобные изменения отмечались у боль-
шинства и во всех исследованных диапазонах.

В ситуации мнестической деятельности 
после релаксации в группе со слабым улучше-
нием кратковременной памяти повышение ко-
герентности (по отношению к первой ситуации 
«покой») отмечается уже во всех трех субдиа-
пазонах альфа-полосы. В диапазоне 11–13 гц 
частота встречаемости по отдельным корковым 
связям достигает 40 %. В группе с выраженным 
улучшением объема кратковременной памяти 
в ситуации мнестической деятельности после 
релаксации (как и до релаксации) значимые из-
менения когерентности по дистантным связям 
также отмечаются во всех исследованных диа-
пазонах, а частота встречаемости сдвигов оказы-
вается выше, чем до релаксации, в особенности 
в высокочастотном субдиапазоне альфа-полосы. 
Как показывает сравнительный межгрупповой 
анализ именно в этом частотном субдиапазоне 
(11–13 гц) межгрупповые различия оказывают-
ся наиболее выраженными: после релаксации 
по отдельным связям частота встречаемости 
значимого увеличения уровня когерентности 
в успешной группе достигает 80 %. Таким 
образом, основные межгрупповые различия 
функциональных изменений при переходе от 
покоя к мнестической деятельности и при срав-
нительном анализе ситуаций прослушивания 
и удержания в памяти слуховых стимулов до и 
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после релаксации оказываются связанными с 
высокочастотным субдиапазоном альфа-полосы.

К настоящему времени нейрофизиологи-
ческое обеспечение когнитивных процессов 
достаточно хорошо изучено. Показано, что 
существенную роль в этом процессе играют 
регуляторные структуры, в особенности фрон-
тальная кора. Последняя реализует свою управ-
ляющую функцию в тесном взаимодействии с 
другими корковыми зонами и подкорковыми 
областями. Современные анатомические и 
нейрофизиологические данные (Pribram,1998) 
дают основание считать, что фронтальная кора 
осуществляет свою регулирующую роль через 
определенные структуры таламуса, ритмоген-
ные структуры которого, получая информацию 
от фронтальных отделов, синхронизируют 
электрическую активность соответствующих 
текущей задаче корковых зон, облегчая их 
взаимодействие (Мачинская 2003). Согласно 
литературным данным, с высокочастотной 
ритмической составляющей альфа-полосы ЭЭГ 
связываются процессы избирательного тормо-
жения, тогда как динамика среднечастотной 
соотносится с процессами генерализованной 
активации (Osaka,1984). В психофизиологиче-
ском плане имеющиеся в литературе данные 
позволяют соотнести высокочастотный альфа-
ритм с когнитивными аспектами деятельности, 

тогда как среднечастотный – с неспецифически-
ми активационными процессами (Структурно-
функциональная организация развивающегося 
мозга,1990). Как показали результаты прове-
денного исследования, ЭЭГ-параметры именно 
высокочастотного альфа-диапазона оказались 
наиболее информативными в плане отражения 
различий в пострелаксационном повышении 
эффективности мнестической деятельности.

Принимая во внимание вышеизложенное 
можно предположить, что одним из механизмов 
позитивного влияния релаксации на когнитив-
ные (в данном исследовании мнестические) 
процессы может быть повышение в пострелак-
сационном состоянии дифференцированности 
и избирательности корковых активационных 
процессов.
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ИДЕНТИФИКАЦИЯ РЕЧИ ДИКТОРОВ ПО РОДСТВЕННОМУ ПРИЗНАКУ

А. М. Грачев
gracheva-elena@mail.ru
Нижегородский государственный 
лингвистический университет (Н. Новгород)

В настоящее время актуальным является 
вопрос идентификации устной речи дикторов. 
Реалии современной жизни задают всё более 
новые, сложные задачи её распознавания. Были 
достигнуты серьезные результаты, в частности, в 
расшифровке речи специальными компьютерными 
программами и в переводе её в цифровой формат.

Несомненный интерес представляет анализ 
устной речи по ряду признаков: родственному, 
образовательному, географическому ареалу и 
др. В данной статье при помощи программы 
ИСФАР дан анализ сходства устной речи лиц, 
состоящих в родственных отношениях

Для достижения поставленной цели был 
проведён эксперимент. Его главной задачей 
явилась идентификация речи родственников. В 
эксперименте участвовали 16 дикторов, часть 

из которых являются родственниками. В группе 
существуют 12 родственных связей.

Для записи устной речи был выбран слож-
ный художественный текст – роман Стендаля 
«Красное и чёрное», начало которого каждый 
диктор читал в течение пяти минут. За это 
время предполагалось получить максимально 
возможный объём аллофонов. Далее, после за-
писи речи, был произведён подбор параметров 
программы ИСФАР для получения оптимально 
точных результатов исследований. Затем была 
проведена сегментация. Данная программа 
(ИСФАР) содержит адаптивный алгоритм.

Главные параметры данного алгоритма 
указывают на то, что, несмотря на существу-
ющие различия в реализациях некоторой r-ой 
фонемы, все они воспринимаются человеком 
как нечто общее, иначе речь утратила бы свою 
информативность.

В ходе экспериментальных исследова-
ний были получены записи от следующих 
групп дикторов. Дикторы: Нестеров С. Л., 



327

Иванова П. Г., Вельдерман Е. С. привлечены к 
эксперименту для увеличения достоверности 
исследования.

Благодаря расчётам при помощи указанной 
программы было получено 240 таблиц рассогла-
сований речевых единиц (фонем). В процессе 
анализа таблиц информационного рассогласо-
вания были выявлены минимальные значения 
между сходными фонемами. Из получившихся 
результатов была взята средняя медианная. В 
итоге была получена база информационного 
рассогласования по дикторам, которая была 
оформлена в виде таблицы минимальных 
рассогласований.

По минимальным рассогласованиям мы 
можем чётко выделить 11 из 12 распознанных 
родственных связей (выделенные значения), 
т. е. 92 %. Приблизительной гранью опознава-
ния близких родственников можно выделить 
те рассогласования, сумма которых меньше 
значения 1.76. Также данная таблица поможет 
в проведении иных исследований, например, 
по социальным и биологическим признакам. В 
связи с поставленной целью находим среднее 
отношение в речи между родственниками.

В проведённом эксперименте принимали 
участие две группы родственников: с одной 
стороны, родители и дети, с другой стороны, 
родные братья. Для сравнения с устной речью 
лиц, имеющих родственные связи, была ис-
пользована группа № 5 (дикторы, не имеющие 
между собой родственных связей). Первая груп-
па – рассогласования родителей с детьми, вто-
рая группа – рассогласования между братьями. 
Среднее рассогласование между неродствен-
никами 1.74, между родственниками среднее 
рассогласование 0.69; между родственниками и 
неродственниками – 1.65.

При нахождении среднего значения рас-
согласований получены следующие данные: в 
первой группе средние рассогласования – 0.747, 
во второй группе – 0.642. Тем самым можно 
сделать важный вывод: устной речью под-
тверждается генетическая составляющая того, 
что устная речь братьев более сходна, чем речь 
детей и родителей.

Приведённые тезисы являются лишь началом 
большой работы: в дальнейшем предполагается 
нахождение рассогласований по конкретным 
фонемам.

СИНХРОНИЗАЦИЯ ЭЛЕКТРИЧЕСКИХ ПРОЦЕССОВ 
И ОРГАНИЗАЦИЯ ПОВЕДЕНИЯ ПРОКАРИОТ

Т. Н. Греченко, Е. Л. Сумина, Д. Л. Сумин, 
А. Н. Харитонов
grecht@mail.ru, stromatolit @list.ru, 
ankhome47@list.ru
Институт психологии РАН, МГУ 
им. М. В. Ломоносова, САНИПЭБ (Москва)

Социальная жизнь общества – это деятель-
ность субъектов, направленная на сохранение и 
развитие условий существования. Исследования 
показывают, что общественный образ жизни ха-
рактерен не только для высокоорганизованных 
живых существ, но и для микроорганизмов, 
в частности, для прокариот (Олескин, 2009). 
Координированное поведение микроорганизмов 
проявляется в многообразных формах – они 
действуют совместно для выполнения разных 
задач, например, для коллективной агрессии, 
чтобы обеспечить доступ колонии к пищевым 
ресурсам. Одним из проявлений коллективно-
го взаимодействия в микробных сообществах 
является формирование надорганизменных 
структур – образований, важных для его жизни 
как целого. В зависимости от конкретных ус-
ловий прокариоты, например, цианобактерии, 

изменяют вид своего сообщества, имеющего 
обычно форму пленки, создавая различные мор-
фологически оформленные структуры. Их по-
строение требует согласования совместной дея-
тельности многих членов сообщества. Изучение 
механизмов, организующих постановку задачи, 
и роль электрических явлений как одного из 
формообразующих факторов в социальном 
процессе при решении общей для коллектива 
задачи выполнено в наших экспериментах на 
прокариотах – нитчатых цианобактериях.

Мы провели электрофизиологическое иссле-
дование активности цианобактерий на разных 
стадиях решения ими совместной задачи – соз-
дания единой пленки. Предварительные реги-
страции электрической активности от сообще-
ства микроорганизмов показали, что для зрелой 
плёнки типичны осцилляции частотой 6–8 Гц и 
28–33 Гц. Амплитуда колебаний не превышала 
30 мВ. Уровень потенциала покоя (ПП) составлял 
–20 – –40 мВ в зависимости от места введении 
микроэлектрода (МЭ) в плёнку. Электрическая 
активность индивидуальной цианобактерии, за-
регистрированная внутриклеточным МЭ, харак-
теризуется стабильной по частоте и амплитуде 
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ритмикой, по крайней мере, в течение 1 ч. 45 
мин. регистрации, амплитуда отдельных осцил-
ляций достигает 50 мВ при уровне мембранного 
потенциала (МП) –45–50 мВ. Предполагалось, 
что суммарные электрические осцилляции за-
висят от совместной активности цианобактерий, 
которая различна по интенсивности в разных 
местах сообщества. Поскольку предыдущими 
экспериментами было выявлено, что сообщество 
обладает способностью к регенерации, которая 
осуществляется направленным движением групп 
нитей, пленка была травмирована – надорвана 
в нескольких местах, чтобы спровоцировать 
необходимую для эксперимента активность в 
конкретном месте и в конкретное время. Затем в 
течение нескольких дней регистрировали элек-
трическую активность различных структурных 
образований, создаваемых цианобактериями в 
процессе «залечивания ран», т. е. при осуществле-
нии этими микроорганизмами совместного дей-
ствия для воссоздания целостности сообщества. 
Результаты показали, что сила и выраженность 
электрических осцилляций зависит от места ре-
гистрации: наиболее мощная синхронизирован-
ная высокоамплитудная активность характерна 
для областей интенсивного движения нитей, в 
которых сформировались структуры типа тяжей, 
выполняющие коммутирующую функцию между 
восстанавливающимися краями разрыва плёнки. 
В областях, где не происходит интенсивное обра-
зование новых структур, уровень электрической 
активности был чрезвычайно низким и харак-
теризовался только наличием отрицательной 
разности потенциалов (от –20 до –40мВ). Таким 
образом, опыты показали прямую связь между 
выраженностью синхронизированной электри-
ческой активности цианобактерий (которыми 
являются осцилляции) и уровнем деятельности 
по решению задачи восстановления целост-
ности сообщества – чем мощнее электрические 

осцилляции, тем выше интенсивность морфоге-
нетических движений нитей.

Результаты экспериментов на людях пока-
зывают, что при взаимодействии участников во 
время решения задачи для достижения общей 
цели осцилляторная активность определенных 
областей мозга синхронизируется и ее вспышки 
ассоциируются с действиями партнеров (Funane 
et al., 2011). Во время социального общения оба 
участника постоянно активны, подстраивая свои 
собственные усилия к изменениям действий пар-
тнера (Dumas et al., 2010). Эта общая активность 
по поводу достижения цели проходит на фоне 
синхронизированной активности определенных 
областей мозга каждого из участников. Роль син-
хронизации электрических процессов как одного 
из возможных механизмов координации активно-
сти клеточных ансамблей и способу динамичного 
избирательного контроля за работой распределен-
ных функционирующих клеточных ансамблей 
предполагалась и в исследовании Canoltya et al., 
2010. Индивидуальная эндогенная ритмика пред-
сказывает возможность социальной интеграции 
индивидуума. Влияет ли окружающая среда на 
синхронизацию электрических процессов, явля-
ется ли нормальность электрической активности 
нервной системы существенной для интеграции в 
социум? Это вопросы для будущих опытов.
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академия (Нижний Новгород)

Апраксия (А) – нарушение выполнения 
выученных произвольных движений, кото-
рое не может быть объяснено элементарным 
двигательным или чувствительным дефици-
том или непониманием сути двигательной 

задачи. А широко распространена у больных 
инсультом, однако церебральные основы 
этого расстройства изучены недостаточно. В 
классической неврологии происхождение А 
как одного из нарушений высших психиче-
ских функций связывали с поражением коры 
головного мозга и ближайших подкорковых 
структур, однако после появления мето-
дов нейровизуализации эти представления 
изменились.
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Целью работы явилось определение морфо-
логических коррелятов различных видов апрак-
сии у больных ишемическим инсультом.

Материалы и методы. Обследованы 84 боль-
ных в возрасте от 35 до 65 лет без первичного 
двигательного и сенсорного дефицита в руках в 
раннем восстановительном периоде ишемиче-
ского инсульта. Всем больным проводилась кли-
нико-неврологическое обследование, магнитно-
резонансная томография (МРТ) головного мозга 
и такие пробы на А, как: «Воспроизведение позы 
кисти», «Воспроизведение и копирование поло-
жений руки экзаменатора», «Воспроизведение 
бессмысленных движений», «Использование 
воображаемых предметов или пантомима», 
«Рисование куба и стола», «Складывание гео-
метрических фигур из спичек», проба «Кулак-
ребро-ладонь», «Реальное использование пред-
метов», «Сложные действия с последовательным 
использованием предметов», «Выполнение 
символических жестов». Результаты выпол-
нения проб оценивались в баллах (Глозман 
1999; Kimura, Archibald 1974). На основании 
результатов обследования диагностировалась 
кинетическая, кинестетическая, регуляторная 
и пространственная А (Лурия 1973). Анализ 
данных осуществлялся с помощью пакета про-
грамм «SSPS v.10.0».

Результаты. Тот или иной вид А выявлен у 76 
из 84 (90,5 %) больных. В большинстве случаев 
имелось сочетание двух и более видов А, пре-
имущественно негрубо выраженной. В зависи-
мости от наличия и характера сочетаний видов 
А все больные были разделены на семь групп. 
По данным МРТ головного мозга, у больных с А 
выявлялись постишемические изменения как в 
коре, так и в подкорковых структурах головного 
мозга, хотя для лиц с очагами корковой локализа-
ции (51 из 76 больных) превосходила долю лиц с 
поражением только лишь подкорковых образова-
ний (25 из 76 человек), p=0,000. Изолированная 
кинестетическая А в контралатеральной очагу 
инсульта руке (12 больных) при левополушар-
ных очагах (8 из 12) встречалась чаще, чем при 
правополушарных (3 из 12), p=0,051 и билате-
ральных (1 из12), p=0,007, очагах Сочетание 
кинестетической А в контралатеральной очагу 
инсульта руке и зрительно-пространственной А 
при отсутствии либо наличии сопутствующей 
кинетической и регуляторной А (46 больных) 
отмечалось одинаково часто при правополушар-
ных (17 из 46), левополушарных (16 из 46) и 
билатеральных (13 из 46) очагах. Однако анализ 
всей таблицы сопряженности вида апраксии в 
руке, контралатеральной стороне клинически 
значимого инсульта, и стороны локализации 

выявленных на МРТ постишемических изме-
нений не выявил статистически значимой связи 
между видами нарушения праксиса и стороной 
поражения головного мозга. Из показателей 
выполнения отдельных проб лишь для теста 
«Рисунок куба и стола» была выявлена значи-
мая связь количественных результатов пробы со 
стороной поражения головного мозга: больные с 
левополушарными очагами выполняли задание 
лучше, чем с правополушарными (р=0,012) и 
двусторонними (р=0,010) изменениями.

Частота развития кинестетической А (изоли-
рованной или сочетающейся с другими видами 
А) при поражении зоны, включающей темен-
ную, теменно-затылочную, теменно-височную 
и теменно-височно-затылочную области коры 
(38,2 %) оказалась статистически значимо выше, 
чем при поражении зон, включающих лобно-
теменную и лобно-теменно-височную области 
коры (16,2 %) р=0,005; лобную, лобно-височную 
и височную области коры (8,8 %), р=0,0001; за-
тылочную кору (4,4 %), р=0,000; и также выше, 
чем при изолированном очаговом поражении 
подкорковых структур (20,6 %), р=0,028, и 
лейкоареозе (11,8 %), р=0,001. У больных с про-
странственной А (изолированной или сочетав-
шейся с другими видами апраксии) постишеми-
ческие изменения в теменной и смежных с ней 
областях (в 37,3 % случаев) выявлялись значимо 
чаще, чем в лобно-теменной и лобно-теменно-
височной областях (17,6 %), р=0,028, лобной, 
лобно-височной и височной областях (3,9 %), 
р=0,0001, затылочной области, р=0,0002, и чаще, 
чем при лакунарных инфарктах и лейкоареозе 
при отсутствии крупноочаговых изменений 
(11,8 %), р=0,004. В то же время, общий анализ 
двувходовой таблицы сопряженности характера 
апраксии (представленный семью категориями 
в зависимости от вида и сочетания видов А) с 
локализацией церебральных постишемических 
изменений (представленной тринадцатью кате-
гориями, в зависимости от зоны поражения го-
ловного мозга) не выявил наличия связи между 
этими параметрами. Из отдельных тестов на 
апраксию с зоной поражения головного мозга 
статистически значимо были связаны лишь ре-
зультаты теста «Использование воображаемых 
предметов или пантомима», р= 0,004.

Обсуждение. Полученные данные противо-
речат представлению о том, что конкретные 
виды А. развиваются лишь при поражении 
определенных зон головного мозга (Лурия 1973; 
Хомская 2003). Результаты исследования согла-
суются с мнением авторов, которые указывают 
на отсутствие строго специфичных для разных 
видов А. областей церебральной деструкции, 
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более высокую частоту развития всех видов А 
при поражении лобных и теменных долей, а 
также возможность развития апраксии при по-
ражении не только коры, но и глубинных под-
корковых структур (Goldstein 2004).

Выводы. Апраксия может развиваться 
при ишемии как коры головного мозга, так 
и глубинных отделов его белого вещества и 
базальных ганглиев, хотя при поражении коры 
она возникает статистически значимо чаще. 
Кинестетическая апраксия у госпитализируе-
мых больных с минимальным неврологическим 
дефицитом в раннем восстановительном перио-
де ишемического инсульта в контралатеральной 
стороне инсульта руке статистически значимо 
чаще отмечается при поражении левого полу-
шария головного мозга. Частота возникновения 
пространственной, кинетической и регулятор-
ной апраксии со стороной поражения головного 
мозга статистически значимо не связана. Строго 

специфических для развития отдельных ви-
дов апраксии зон ишемического повреждения 
головного мозга не обнаружено, хотя частота 
развития кинестетической и пространственной 
апраксии выше при ишемии теменной, темен-
но-затылочной, теменно-височной и теменно-
височно-затылочной областей коры, чем при 
поражении других областей головного мозга.
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ЭМОЦИИ И ИХ МАТЕМАТИЧЕСКИЕ 
КОРРЕЛЯТЫ В СТИХАХ ПУШКИНА

О. Н. Гринбаум
oleg@og3580.spb.edu
Санкт-Петербургский государственный 
университет (Санкт-Петербург)

Теория. В докладе обсуждаются вопросы 
применения принципа «золотого сечения» и чис-
ловых последовательностей Фибоначчи к анали-
зу поэтического текста. Тексты гениального рус-
ского поэта признаны гармоническим эталоном 
русского стиха, поэтому любые исследования 
таких текстов должны базироваться на методах 
общей гармонии систем. Гармонический анализ 
стихов Пушкина проводится автором на основе 
собственных концепции и метода эстетико-
формального стиховедения. Это новое научное 
направление базируется на философско-фено-
менологических принципах гармонического 
саморазвития поэтической мысли, принципах, 
которые математически выражаются динамиче-
ской формой закона «золотого сечения».

В своих работах мы используем представ-
ление о ритме стиха как о мере гармонической 
упорядоченности движения поэтической мыс-
ли, определяемой соотношением ударных и без-
ударных слогов в русском поэтическом тексте. 
Соотношение это не абсолютно, а относительно, 
и измеряется оно как отклонение реального рит-
ма от ритма гармонического. В свою очередь, 
гармонический ритм определяется пропорцией 

«золотого сечения» в узловых (рифменных) 
точках стиха. Динамический принцип «золо-
того сечения» позволяет объединить в едином 
критерии три показателя, характеризующих 
стихотворный текст: ритм, рифму и строфику. 
Заметим, что подобными возможностями не 
обладает ни один из известных в науке методов 
исследования стихотворного текста.

Метод. В рамках гармонического (эстети-
ко-формального) стиховедения операндами 
гармонической пропорции ритма являются: (а) 
величины S слогового объема текста, читаемого 
от его начала; (б) величины Т тонического объ-
ема того же текста. Расчеты для каждого i-го 
рифменного узла (2-стишия, 4-стишия и др.) ве-
дутся по трем силлабо-тоническим параметрам 
стиха, а именно по общему накопленному от 
начала текста числу слогов Si («целое»), числу 
накопленных безударных слогов Bi («боль-
шее») и числу накопленных ударных слогов Ti 
(«меньшее»):

τi = 0,087 / ∆зс = 0,087 / (Si / Bi – Bi / Ti),  (2) 

где коэффициент 0,087 соответствует еди-
ничному уровню РГТ τ0=1. Для перехода от по-
казателя гармонического ритма стиха τi к оценке 
психофизиологического восприятия поэтиче-
ского текста используется известный в психо-
лингвистике закон Вебера–Фехнера, который 
устанавливает логарифмическую зависимость 
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между силой внешнего воздействия и интенсив-
ностью человеческих ощущений, возникающих 
в результате этих воздействий. Формула

РГТi = Oi = 1+ln (τi)  (3) 

представляет собой динамическую (темпо-
ральную) оценку ритмо-гармонического вос-
приятия текста. Для измерения степени размаха 
показателя РГТ используется относительный 
показатель экспрессивности ритмоощущений 
Кэ, вычисляемый как скорость изменения вели-
чины Oi:

КЭ (i) = (ABS (Oi – Oi-1) / (xi – xi-1)) / К0,  (4) 

где разность (xi – xi-1) – расстояние (число 
строк) между двумя соседними узловыми риф-
менными точками стиха, ABS – абсолютная 
величина, а К0 есть средний уровень Кэ=0,034 
для первой главы романа Пушкина «Евгений 
Онегин» (ЕО), принятый нами за единицу.

Параметры Оi и Кэ позволяют, таким обра-
зом, рассматривать полученные результаты как 
индикаторы психофизиологического процесса 
восприятия стиха, а сами ритмодинамические 
модели стиха – изучать естественный, тем-
поральный ритмо-содержательный процесс 
восприятия разных по объему поэтических 
произведений, в том числе проводить сопоста-
вительный анализ текстов разной строфической 
организации и разных стихотворных размеров.

Применительно к экспрессивно-гармониче-
ской динамике ритма используются следующие 
интегральные параметры стиха: 1) средние для 
некоторого текста значения ритмико-гармо-
нической точности РГТ Oср (наряду с макси-
мальным значением Omax); 2) средние значения 
экспрессивности ритмоощущений Кэ-ср (наряду 
с максимальным значением Кэ-max) для того же 
текста.

Для сравнительного анализа индикативных 
показателей эмоциональных состояний (ЭС) 
нами введены в оборот и используются следую-
щие параметры: 1) импульсивность гармониче-
ского ритма IMP – колеблемость (размах) вели-
чин РГТ Oi относительно среднего значения Oср 
(стандартное отклонение); 2) нестабильность 
ритмоощущений NS – колеблемость (размах) 
величин Кэ относительно среднего значения 
Кэ-ср (стандартное отклонение); 3) индекс рит-
мико-чувственной активности IND. Первые два 
параметра позволяют оценить степень вариа-
тивности (изменчивости, разброса) ритмиче-
ского движения в стихе с использованием стан-
дартных средств математической статистики, а 
третий параметр IND является результирующем 
интегральном параметром стиха, позволяющим 

соотносить данные наших исследований со зна-
чениями частот головного мозга человека.

Результаты. В докладе приведены значения 
параметра IND для исследованных автором 
четырнадцати ЭС и для четырех первых глав ро-
мана Пушкина. Показана соотнесенность этих 
значений с частотными диапазонами биоритмов 
головного мозга: так, величина IND=35,3 для ЭС 
«зависть» («Моцарт и Сальери», первая сцена, 
первый монолог Сальери, «белый» 5-стопный 
ямб) соотносится с психофизическим состоя-
нием человека «возбуждение» (γ-ритм, частота 
более 33 гц); величина IND=27,0 для ЭС «вос-
хищение» (стихотворение Пушкина «Кто знает 
край, где небо блещет», астрофический 4-стоп-
ный ямб) – с психофизическим состоянием «ум-
ственная работа» (β-ритм, диапазон частот 14–
33 гц); величина IND=6,5 для ЭС «ужас» (ЕО, 
глава пятая, Сон Татьяны, строфы XVIII–XXI, 
4-стопный ямб) – с психофизическим состоя-
нием «неприятности» (θ-ритм, диапазон частот 
4–7 гц); величина IND=1,5 для ЭС «скука» (ЕО, 
глава четвертая, Онегин в деревне, 4-стопный 
ямб) – с психофизическим состоянием «сон» 
(δ-ритм, частота менее 3,5 гц).

Более того, в рамках гармонического сти-
ховедения текст монолога Онегина (ЕО, глава 
IV) и его двойственная оценка («проповедь» и 
«исповедь») получили свое математически на-
глядное эмоционально-смысловое толкование. 
«Сепаратное» прочтение монолога определяет 
величину IND=6,2 (что весьма близко к ана-
логичному значению для эмоционального со-
стояния «ужас»), а при общем прочтении того 
же текста IND=2,1. Первый вариант прочтения 
моделирует процесс восприятия слов Онегина 
самой Татьяной Лариной, тогда как в общем по-
токе повествования (читательское восприятие) 
те же слова звучат более гармонично (Oср равно 
2,85 против 1,40) и менее экспрессивно (Кэ-ср 
равно 3,3 против 5,1).

Выводы. Формула вычисления параметра 
IND поэтического текста позволяет соотнести 
величины IND с частотными диапазонами био-
ритмов головного мозга человека и обрести ре-
альный механизм взаимодействия стиховедов, 
психофизиологов и нейролингвистов. Близость 
искусствоведческих оценок и основанных на 
«золотом сечении» результатов изучения сти-
хов Пушкина подтверждают а) давнюю мысль 
А. Ф. Лосева о том, что закон «золотого сечения» 
является универсальным законом художествен-
ной формы; б) идею И. Канта о том, что посред-
ством гения природа дает правило искусству и 
что искусство, по словам М. Цветаевой, есть та 
же природа.
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ИНТЕЛЛЕКТУАЛЬНЫЕ ИНФОРМАЦИОННЫЕ ТЕХНОЛОГИИ 
И МОДЕЛЬ МЕТАЭВОЛЮЦИИ ЧЕЛОВЕЧЕСТВА

С. Н. Гринченко
sgrinchenko@ipiran.ru
Институт проблем информатики РАН (Москва)

Очевидно, что интеллектуальные способ-
ности человека (его интеллект, разум etc.) 
существенным образом возрастают в процессе 
его сапиентизации. Как представляется, она 
происходила последние 29 млн лет (примерно), 
считая от возникновения «пред-пред-людей» 
Hominoidea, или ~1,9 млн лет, считая от «пред-
людей» Homo ergaster/Homo erectus, или ~120 
тыс. лет, считая от «собственно» людей Homo 
sapiens. Эти цифры удалось получить расчётным 
путём на базе междисциплинарного модельного 
информатико-кибернетического представления 
о самоуправляющейся иерархической системе 
Человечества (Гринченко 2007) – см. рисунок. 
В рамках этой модели последовательные этапы 
сапиентизации человека связываются с нарас-
танием числа уровней/ярусов в иерархической 
системе Человечества в ходе её формирова-
ния – процедурой, названной метаэволюцией 
(там же), – в ходе которой последовательно 
образуются иерархические подсистемы со 
всё большей иерархической «высотой» (при-
чём при возникновении новых подсистем все 

ранее сформировавшиеся не элиминируются, 
а продолжают своё существование, коэволю-
ционируя друг с другом и с Биогеосферой), 
демонстрирующие всё более сложные и более 
оптимальные (энергетически) формы своего 
поведения как целого. Последнее естественным 
образом распространяется и на базисный эле-
мент Человечества, представляющий собой не 
собственно «человека» как такового (обладаю-
щего сознанием, подсознанием, интеллектом и 
т. п.), а так называемую человеко-аппаратурную 
интеллектуальную единицу в составе человека и 
средств интеллектуализации, которыми он те-
оретически может овладеть, осознавая себя – и 
объективно находясь! – в рамках соответствую-
щей иерархической подсистемы Человечества. 
Технологии интеллектуализации этой «еди-
ницы» усложняются по стадиям: сигнальные 
позы – мимика/жесты – язык/речь – письмен-
ность – тиражирование текстов (книгопечата-
ние) – электронные (компьютерные) средства 
и память – сетевые (распределённые) средства 
и память – … Важно, что технологии интеллек-
туализации развиваются не обособленно, а в 
триединстве с коммуникационно-инфраструк-
турными технологиями и с рабочими техноло-
гиями, образуя информатико-управленческие 
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технологии развития Человечества. При этом 
характерный размер разрешения (достигаемая 
точность) рабочих технологий в ходе личност-
но-социально-производственной метаэволюции 
последовательно измеряется всё меньшими и 
меньшими цифрами, а протяжённость коммуни-
кационно-инфраструктурных – соответственно 
всё большими и большими. Таким образом, 
в последние десятилетия интеллект человека 
является (в потенции) уже не только продуктом 
(реализацией) его биолого-психической и «со-
циально-производственной» составляющих, но 
более сложной комбинацией всего перечислен-
ного плюс интеллектуально-аппаратурного его 
окружения (антропогенного характера). Чего 
ещё нельзя было сказать о людях, живших в 
более ранний период развития Человечества 

(Гринченко, Щапова 2010). Очевидно, что по-
добная интеллектуализация аппаратурного окру-
жения человека оказывает весьма значительное 
влияние на «биолого-психико-социально-про-
изводственную» составляющую его интеллекта 
(вторая, третья и четвёртая компоненты которой, 
с позиций предлагаемой модели Человечества, 
претерпевают в последние годы существенные 
изменения и расширения). Следовательно, при 
изучении интеллекта современного человека это 
влияние нельзя недооценивать.

Гринченко С. Н. 2007. Метаэволюция (систем неживой, 
живой и социально-технологической природы). М.: ИПИ-
РАН, 456 с.

Гринченко С. Н., Щапова Ю. Л. 2010. История Человече-
ства: модели периодизации. Вестник РАН, № 12, 1076–1084.
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Новосибирский государственный технический 
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педагогический университет, Новосибирский 
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математики СО РАН НГУ (Новосибирск)

Жестовая коммуникация может осущест-
вляться посредством трёх знаковых систем: 
дактильная азбука, калькирующая жестовая 
речь, разговорный жестовый язык. Первые 
две не являются самостоятельными языками, а 
лишь кодируют соответственно буквы алфавита 
или слова звучащего языка. Третья – разговор-
ный жестовый язык – самостоятельная знаковая 
система, отличная от звучащего языка.

Жестовые языки привлекают всё большее 
внимание специалистов разных направлений. 
В частности, примерно 20 лет назад начали 
разрабатывать системы автоматического сур-
доперевода. М. Huenerfauth (2003) обсуждает 
несколько таких систем, предназначенных для 
автоматического перевода с английского язы-
ка на американский жестовый язык (амслен). 
Для русского жестового языка действующих 
систем автоматического сурдоперевода пока 
нет.

В Институте социальной реабилитации 
Новосибирского государственного техническо-
го университета ведётся работа над созданием 

системы автоматического сурдоперевода с рус-
ского звучащего языка (РЗЯ) на русский жесто-
вый язык (РЖЯ) (Гриф, Демьяненко, Королькова, 
2011). Представление о РЖЯ, лежащее в основе 
разрабатываемой системы, можно кратко оха-
рактеризовать следующим образом.

1. Словообразование. Словообразовательные 
средства РЖЯ изучены в недостаточной степени. 
Специальных работ на эту тему в отечественной 
лингвистике нет, однако некоторые наблюдения 
имеются. Так, Е. В. Прозорова (2007) отмечает 
возможность выражения аффиксов путем изме-
нения направления / качества движения.

2. Морфология. Многие исследователи (на-
пример, Г. Л. Зайцева 2000) полагают, что в РЖЯ 
нет частей речи, поскольку существуют жесты, 
могущие выступать как в роли глагола, так и в 
роли существительного (в зависимости от кон-
текста). Вместе с тем, имеются жесты, которым 
такая двойственность не присуща (Прозорова, 
2009): одни из них обозначают только неизме-
няемые во времени сущности, другие – всегда 
представляют собой глаголы.

В РЖЯ нет грамматических средств для вы-
ражения категории падежа: все имена и место-
имения употребляются в форме именительного 
падежа. Категория рода у прилагательных также 
формально не выражается. В РЖЯ имеются 
формальные средства выражения категории 
числа существительного, временных и аспек-
туальных значений глагола, категории лица гла-
гола. Модальность в жестовом языке выража-
ется аналитически. В РЖЯ существуют жесты, 
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аналогичные именам числительным в звучащем 
языке. Имеются вопросительные местоимения, 
союзы. Поскольку в РЖЯ имена не склоняются, 
предлоги являются не средством подчинения 
одного полнозначного слова другому в слово-
сочетании или предложении (как в звучащем 
языке), а средством выражения пространствен-
ных отношений. Таким образом, в РЖЯ выделя-
ются классы жестов, аналогичные частям речи 
в звучащем языке (имя существительное, имя 
прилагательное, имя числительные, местоиме-
ние, глагол, наречие, предлог, союз), которые 
обладают рядом грамматических категорий, 
свойственных их аналогам в звучащем языке.

3. Синтаксис. Синтаксис РЖЯ довольно 
свободен. Для сегментации дискурса с целью 
выделения синтаксических составляющих 
используются специальные дискурсивные 
маркеры (пограничные движения головы, оста-
новка рук, моргание, поднятие бровей и т. д.), 
позволяющие выделять элементарные единицы 
дискурса (ЭДЕ), аналогичные словосочетаниям 
и простым предложениям в составе сложных, 
и супер-дискурсивные единицы (СДЕ), анало-
гичные простым и сложным предложениям в 
звучащей речи (Прозорова, 2009). Выявлен ряд 
факторов, влияющих на порядок слов в предло-
жениях РЖЯ: тип глагола, обратимость предло-
жения, одушевлённость и распространённость 
дополнения и т. д. (Киммельман, 2010).

4. Семантика. Жестовый язык более лако-
ничен и конкретен (чем звучащий язык), обла-
дает своеобразной пространственной системой 
референции, локализующей обсуждаемые объ-
екты в области жестикуляции. Сложность фор-
мализации семантики во многом обусловлена 
классификаторными предикатами (иконические 
знаки, имитирующие форму, траекторию, спо-
соб движения объекта, одна и та же форма руки 
может обозначать целый класс внешне похожих 
объектов). М. Huenerfauth (2003), подытоживая 
опыт создания автоматических сурдопереводчи-
ков, заключает, что перевод методом трансфер 
может быть удовлетворительным лишь в том 

случае, если классификаторные предикаты не 
используются. В противном случае необходим 
перевод на основе семантического языка-по-
средника. Для автоматизации сурдоперевода на 
РЖЯ предлагается использовать пространствен-
ный язык-посредник – трёхмерную динамиче-
скую систему, отображающую семантику РЗЯ и 
семантику РЖЯ.

В плане алгоритмической и компьютерной 
реализации разрабатываемая система автома-
тического сурдоперевода в определенной сте-
пени опирается на созданный ранее (в 1998 г.) 
Новосибирским государственным техническим 
университетом первый в мировой практике 
компьютерный сурдопереводчик для русской 
калькирующей речи. В ходе реализации неко-
торых составляющих системы автоматического 
сурдоперевода на РЖЯ используются существу-
ющие алгоритмы морфологического и синтак-
сического анализа для РЗЯ, модифицированные 
применительно к решаемой задаче.
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«Язык – кладбище потухших метафор» 
Ф. Ницше 

1) Метафора определяется как иносказание, 
в основе которого лежит сравнение и перенос 
значения с одного понятия на другое. Например, 
слово «настроение» в современном его зна-
чении существует лишь с середины 19 века и 
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произошло от глагола «настраивать», который 
употреблялся для обозначения процесса на-
стройки музыкальных инструментов. Иначе 
говоря, слово «настроение» содержит «потух-
шую» метафору, в основу которой было положе-
но сходство между музыкальным инструментом 
и душой. Таким образом, этимология слова – это 
не просто установление его происхождения, но, 
главным образом, реконструкция утраченной 
языком метафоры. Согласно современным пред-
ставлениям, в живом языке постоянно действуют 
динамичные процессы метафоризации (Lacoff 
G., 1980) и деметафоризации (Rorty R., 1995), 
в результате которых происходят языковые из-
менения – обогащается словарь и происходят 
понятийные сдвиги. Термин «деметафориза-
ция» подразумевает превращение переносного 
значения высказывания в прямое, фигурального 
языка – в квазибуквальный. Метафоры “уми-
рают”, превращаясь в общеупотребительные 
слова в ходе закономерной эволюции языка.

2) Одной из характерных особенностей 
речевого поведения психически больных 
является сравнительная структура речевых 
актов, часто выражающаяся в метафорической 
форме, что традиционно объясняется трудно-
стью вербализации нового (патологического) 
чувственного опыта, для выражения которого в 
естественном лексиконе нет соответствующих 
слов. Сам же патологический чувственный 
опыт, включающий измененную эмоциональ-
ность, телесные ощущения и восприятие, 
понимается как результат протопатического 
сдвига, означающего изменение в структуре 
психических процессов соотношения филоге-
нетически более древней (протопатической) и 

более молодой (эпикритической) чувствитель-
ности. С другой стороны, согласно гипотезе 
Б. Е. Микиртумова (2000), протопатическому 
уровню реагирования сопутствует искажение 
процессов смыслообразования, выражающих-
ся семантической транспозицией, при которой 
активизируются филогенетически старые 
познавательные структуры, направленные на 
раскрытие смысла происходящих изменений, 
что отражается и в речевой организации пато-
логического опыта.

3) Цель нашего исследования заключалась 
в установлении возможной связи между «ре-
грессивной» (в теории) психикой больных и 
метафоричностью (фактически) их лексики, т. е. 
в попытке объяснить метафорическое выска-
зывание как результат психического и речевого 
«возврата в прошлое» – как своего рода ремета-
форизацию, вектор которой направлен в сторо-
ну, противоположную естественной эволюции 
языка. Всего было проанализировано 241 вы-
сказывание психотических больных, страдаю-
щих шизофренией (58 человек), органическими 
(32 человека) и аффективными (15 человек) 
психозами. Этимологический анализ лексики 
больных проводился при помощи словарей 
М. Фасмера (1986) и П. Я. Черных (1999).

В таблице 1 показаны результаты поиска 
«умерших» («потухших») метафор. В первой 
колонке приведены слова, обозначающие не-
которые эмоциональные состояния; во второй – 
глаголы («вызывающие» телесные ощущения), 
от которых произошли названия соответствую-
щих эмоций; в третьей – примеры высказыва-
ний больных. Очевидно, что древние значения 
современных слов, выражающих оттенки 

Эмоция Этимология Примеры высказываний больных

Печаль Печь Припекание мозга… как будто 
кипятильником… как горчичник запёк

Горе Гореть, жечь Ощущение горения всего тела – как будто его 
обжигают кипятком

Грех Греть Мозг чем-то нагревается или остужается 

Стыд Студить (но сгорать от стыда) На сердце как будто ледяной водой; холодное 
жжение в желудке

Мучение, мука Мять, давить Зажимание, сдавливание груди; как ребром 
ладони на мозг давит

Тоска, гнёт Давить, теснить Блуждающее давление в области лба и 
затылка

Грусть Грызть Тягость в груди – как грызет изнутри

Сожаление Жалить, колоть Проколами как шилом по всей голове; как 
будто чем-то проткнули уши насквозь

Таблица 1. Метафоры, которые мы утратили.
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душевного страдания (тоска, грусть, печаль и 
т. д.), совпадают с современными значениями 
слов, описывающих телесную (т. е. древнюю) 
чувствительность.

Легко заметить, что лексика больных со-
держит метафоры, подобные тем, что сотни 
лет назад породили всё многообразие совре-
менных слов, обозначающих эмоциональные 
состояния, но со временем утративших свою 
метафоричность (т. е. претерпевших процесс 
деметафоризации).

4) До рубежа I/II тысячелетий в русском 
языке отсутствовали слова, обозначающие та-
кие эмоции, как «тоска», «грусть», «печаль», и 
единственным способом вербализации соответ-
ствующих душевных состояний тогда являлась 
метафора, опирающаяся на телесные ощуще-
ния, возникающие при воздействии на человека, 
способном уничтожить (или покалечить) его 
одним из двух известных с глубокой древности 
способов: механическим либо термическим.

Гипотеза: языковое поведение исследованных 
больных отражает, а точнее – выражает чув-
ство неблагополучия протопатического уровня 

при помощи лексических средств, наиболее со-
ответствующих этому древнему уровню чув-
ствования, а именно – старой языковой игры, 
возрождаемой больным, благодаря стихийно 
действующим механизмам реметафоризации. 
Содержанием метафоры, т. е. смыслом, который 
она выражает, является угроза жизни или здо-
ровью, о чём свидетельствует значение ключе-
вых тематических рядов нашего исследования, 
относящихся к двум семантическим полям: 1) 
«давление» (этимология восходит к глаголам 
«душить», «умерщвлять») и 2) «жжение» (вос-
ходит к выражению «уничтожать огнем»).

Микиртумов Б. Е. 2000. Клинико-семантические иссле-
дования в психиатрии: о специфичности психопатологиче-
ской лексики//Педиатрия на рубеже веков. Проблемы, пути 
развития. Часть 1. – СПб.

Фасмер М. 1986. Этимологический словарь русского 
языка. М.

Черных П. Я. 1999. Историко-этимологический словарь 
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Lacoff G. 1980. Metaphors we live by. Chicago.
Rorty R. 1995. Philosophy as science, as metaphor, and as 

politics. Cambridge.

НЕЙРОБИОЛОГИЧЕСКИЕ КОРРЕЛЯТЫ СЕНСИТИВНОСТИ 
КОММУНИКАТИВНО-КОГНИТИВНЫХ СИСТЕМ 

Д.В Давыдов, Е. Ю. Давыдова, А. Б. Сорокин, 
Н. Л. Горбачевская, К. Г. Караханян
el-davydova@mail.ru
НОЦ Нейробиологической диагностики 
наследственных психических заболеваний 
детей и подростков МГППУ (Москва)

К настоящему времени выявлены и всесто-
ронне изучены связи когнитивных процессов 
с нейрофизиологическими характеристиками, 
показателями памяти (Лурия, 1974), речью, 
свойствами личности (Холодная, 2004), комму-
никативными особенностями (Пашукова, 2009). 
Классификация подсистем психики, обеспечи-
вающих адекватное отражение действитель-
ности и регуляции поведения и деятельности, 
предложенная Н. И. Чуприковой (2007), позво-
ляет структурировать исследования механизмов 
связи разномодальных психических процессов.

В настоящей работе представлена попытка 
структурного анализа взаимосвязи нейропсихоло-
гических характеристик памяти, эффективности 
когнитивной деятельности, коммуникативных 
свойств личности и характеристик биоэлектри-
ческой активности мозга. В исследовании приня-
ли участие 120 испытуемых (студенты в возрасте 

18–25 лет). Нейропсихологическое тестирование 
слухоречевой памяти проводили с помощью 
методики «Лурия-90» (Симерницкая Э. Г. (1991), 
модификация Давыдовой Е. Ю.) Для анализа 
был выбран показатель «регуляция и контроль 
слухоречевой памяти», связь которого с различ-
ными аспектами психической деятельности была 
показана нами. ЭЭГ-исследование проводилось 
при помощи системы «Brainsys» в состоянии 
спокойного бодрствования с закрытыми глазами 
и во время выполнения субтеста шкалы Векслера 
«недостающие детали». Корреляционный анализ 
с параметрами слухоречевой памяти проводился 
при помощи теста Пирсона.

Другие исследованные параметры представ-
лены в таблице результатов корреляционного 
анализа (показаны только достоверные резуль-
таты, р<0,05) 

Показатели регуляции слухоречевой памяти 
отрицательно коррелировали со спектральной 
мощностью β-1 в диапазоне как в фоновой запи-
си, так и во время выполнения пробы Векслера 
«Недостающие детали». При интеллектуальной 
нагрузке также выявилась отрицательная связь с 
мощностью α-диапазона в левых передних зонах 
коры, что может быть признаком недостаточной 
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активации лобных отделов и снижения уровня 
контроля.

Значимая отрицательная корреляция между 
показателями субтестов «Арифметический» и 
«Недостающие детали» может быть рассмо-
трена с точки зрения оптимальных условий 
процесса решения задач. Так, решение ариф-
метических задач в уме не требует внимания 
к тонким деталям и наиболее эффективно при 
точном восприятии основных элементов и их 
соотношений и рациональном выборе комби-
наторной схемы действий. Учитывая средний 
уровень заданий, успешность решения во мно-
гом зависит от мнестических способностей и 
устойчивости образа действия. Нахождение 
недостающих деталей, наоборот, предпола-
гает большую разветвленность когнитивных 
структур, вовлечение ассоциативных связей, 
что подтверждается высокими корреляция-
ми с результатами субтестов, выявляющих 
гибкость мышления, широту кругозора, 
уровень развития речи и пространственных 
представлений.

При снижении уровня контроля эти же ког-
нитивные особенности могут приводить к воз-
никновению парафазий и побочных ассоциаций 
при запоминании, что отражается на показателе 
«регуляция и контроль» слухоречевой памяти. 
Таким образом, небольшое снижение показате-
ля регуляции памяти может свидетельствовать 
о сенситивности различных функциональных 
систем и подвижности процессов дифференци-
ации. Дальнейшая активизация этого процесса 
приводит, по видимому, к гиперсенситивности, 
затрудняющей аналитико-синтетические про-
цессы из-за избыточного количества элементов 
и неструктурированности их связей, что и 
приводит к возникновению симптомов тревож-
ности. Связь β -активности с тревожностью 
была показана как при исследовании ЭЭГ детей 

с различными видами неврозов (В. В. Бобкова, 
1974), так и у взрослых испытуемых 
(С. В. Панюшкина, 2000). Нарушения регуляции 
и контроля слухоречевой памяти, выходящие за 
границы нормативных значений, наблюдаются 
также у лиц с психическими расстройствами и 
различными нарушениями развития, но в этих 
случаях имеют место специфические изменения 
биоэлектрической активности мозга. Используя 
структурный анализ корреляционных связей 
разномодальных показателей процесса, можно 
судить о его возможных механизмах.

Анализ результатов нейропсихологического 
тестирования слухоречевой памяти и личност-
ных тестов в сопоставлении с данными спек-
трального анализа ЭЭГ в фоне и при выполнении 
теста позволяет сделать предположение о том, 
что колебания уровня спектральной мощности 
диапазона β-1 в некоторой степени отражают 
сенситивность и подвижность коммуникативно-
когнитивной системы.
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Панюшкина С. В. Электроэнцефалографические за-
кономерности динамики нейромедиаторных процессов у 
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образование психики/В кн.: «Познание и общение. Теория, 
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Отрицательная корреляция Тест Векслера Положительная корреляция

Стремление давать социально желаемые 
ответы (шкала лжи по тесту Айзенка и тесту 

Томаса)
Субтест «Недостающие детали»

Субтест 
«Арифметический»

Объем, тормозимость, прочность, регуляция и 
контроль слухоречевой памяти

Объем непроизвольного запоминания
Перфекционизм (суммарный показатель по 

тесту Н. Г. Гаранян)

Регуляция и контроль слухоречевой памяти
Прочность слухоречевых следов
Обида, Косвенная агрессия (тест 

Басса-Дарки)

Субтест 
«Недостающие 

детали»

Компромисс (тест Томаса)
Негативизм, Раздражение (тест Басса-Дарки)

«Понятливость», «Осведомленность», 
«Словарь», «Складывание фигур» (субтесты 

шкалы Векслера)

Таблица 1. Корреляционные связи исследованных показателей.
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ПОКАЗАТЕЛЯМИ ЭЛЕМЕНТАРНОЙ ДЕЯТЕЛЬНОСТИ

Е. Ю. Давыдова, Д. В. Давыдов
el-davydova@mail.ru
НОЦ Нейробиологической диагностики 
наследственных психических заболеваний 
детей и подростков МГППУ (Москва)

Индивидуальные особенности когнитивной 
деятельности обусловлены множеством факто-
ров, отражающих не только дискриминативные 
способности мозга, но и эмоционально-лич-
ностные характеристики человека. К настояще-
му моменту накоплено значительное количество 
данных о связи времени реакций человека с 
показателями тестов интеллекта (Чуприкова, 
1995). Значительное внимание уделяется из-
учению ориентировочной реакции, особенности 
которой, как было показано еще Бернштейном 
(1979), подвержены многочисленным когни-
тивным и мотивационным эффектам и связаны 
с характеристиками темперамента и личности 
(Кочубей, 1987). Феномен мотивации в свою 
очередь близок вниманию, являющемуся, по 
мнению Величковского (2006), координацион-
ной структурой процессов оперативного дости-
жения цели.

В то же время проблема учета индивидуаль-
но типологических и мотивационных влияний 
при выполнении когнитивных задач человеком 
весьма затруднена из-за сложности учета таких 
переменных, как личная актуальность и индиви-
дуальная интерпретация.

Одним из возможных путей преодоления 
этих трудностей может служить метод из-
учения характеристик элементарной деятель-
ности в ситуации свободного выбора. Методики 

организации проблемного пространства успеш-
но используются при изучении рассудочной 
деятельности животных и позволяют судить о 
принципиальных возможностях выполнения 
той или иной задачи, а также выявлять инди-
видуальные типы познавательной активности 
(Никольская К. А., 2010). В нашем эксперименте 
эффект моделирования задачи самим участни-
ком достигается за счет предельного упрощения 
алгоритма, что позволяет оценить индивидуаль-
ную интерпретацию задачи.

Исследование проводилось с помощью 
оригинальной компьютерной методики. В нем 
участвовали 40 испытуемых в возрасте от 19 до 
35 лет. Испытуемым предлагалось нажимать 
на кружок, который после нажатия исчезал. 
Эксперимент состоял из 4-х серий. В первой 
серии время предъявления стимула не ограни-
чивалось. Во второй изменялся цвет стимула, 
время предъявления ограничивалось и посте-
пенно уменьшалось. В третьей, дифференциро-
вочной, серии – последовательно предъявлялись 
кружочки двух цветов, исчезающий (как в серии 
1) и неисчезающий.

В четвертой серии последовательно предъ-
являли три матрицы со стимулами двух и 
четырех цветов, при нажатии исчезали только 
кружки основного цвета.

Во всех сериях фиксировались время, 
точность и последовательность нажатий. 
Анализировались следующие характеристики 
элементарной деятельности: среднее время 
реакции, временная задержка при смене цвета 
стимула, величина максимального ускорения, 
количество промахов, количество нажатий на 

↑ Доска Аннет
↓ Количество ударов в минуту (по 
теппинг-тесту)

↑ Среднее время реакции ↓ Показатели слухоречевой памяти
↓ Оценка по субтесту «складывание 
фигур» (тест Векслера)

↑ Временная задержка ↑ Показатель косвенной агрессии (по 
тесту Томаса)
↓ Оценка по субтесту «Словарный» 
(тест Векслера)

↑ Коэффициент силы нервной 
системы (по теппинг-тесту)

↑ Максимальное ускорение ↑ Перфекционизм (суммарный 
показатель по тесту Н. Г. Гаранян)

↓ Результат пробы «субъективная 
минута»

↑ Количество промахов ↓ Показатель тормозимости 
слухоречевой памяти 

↑ Количество промахов ↑ Количество повторных нажатий ↑ Приспособление (по тесту Томаса)

Таблица 1. Корреляции характеристик элементарной деятельности с результатами комплексного 
тестирования. Учитывались только значимые корреляции не ниже 0,35.
 ↑ – корреляция положительная, ↓ – корреляция отрицательная.
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неисчезающие стимулы. Результаты корреляци-
онного анализа этих показателей с результатами 
различных тестов приведены в таблице 1.

Временные характеристики элементарной 
деятельности ожидаемо коррелируют с резуль-
татами тестирования слухоречевой памяти и 
динамическими показателями, полученными 
традиционными методами (проба Аннет, 
теппинг-тест). В то же время средние значения 
этих корреляций свидетельствуют о том, что 
уменьшение времени реакции при выполнении 
тех же действий «на скорость» является индиви-
дуальной характеристикой и может отражать не 
только особенности нервной системы, но и уро-
вень мотивации. Сущностная доминанта стрем-
ления к более быстрому выполнению задания 
также может быть различной, и ее конкретиза-
ция возможна только при учете индивидуальной 
интерпретации задачи. Так, в предлагаемой 
задаче внутреннее стремление к достижению 
успеха (перфекционизм) наиболее ярко про-
является на этапе ускоренного предъявления 
стимулов, тогда как такая характерологическая 
особенность, как приспособление, отражается в 
стремлении выполнить действие, не анализируя 
результат, что выражается в многократном на-
жатии на неисчезающие стимулы.

Показатель временной задержки при смене 
цвета стимула, по-видимому, отражает баланс 
ориентировочной и оборонительной реакций, 

что подтверждает его связь с уровнем косвен-
ной агрессии. Когнитивный эффект преобла-
дания оборонительной реакции выражается в 
трудностях дифференциации близких понятий, 
сужении семантических полей, что ухудшает 
выполнение словарного субтеста (по Векслеру).

Можно заключить, что психологические и 
когнитивные особенности личности отражают-
ся на различных характеристиках элементарной 
деятельности. Дальнейшие исследования в этом 
направлении позволят создать комплексные 
критерии дифференциации мотивационных, 
личностных и психофизиологических эффектов 
в познавательной деятельности.
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НЕЙРОНАЛЬНОЕ ОТОБРАЖЕНИЕ ПРОЦЕССОВ 
ЗАПОМИНАНИЯ И ОПОЗНАНИЯ ИСКУССТВЕННЫХ 
ОБЪЕКТОВ ПО ДАННЫМ АКТИВИРОВАННЫХ ЧАСТОТНО-
СЕЛЕКТИВНЫХ ГЕНЕРАТОРОВ МОЗГА

Н. Н. Данилова, Г. В. Волков 
danilovan@mail.ru, gink@mail.ru 
МГУ им. М. В. Ломоносова (Москва) 

Информация об окружающем мире представ-
лена в памяти не только репрезентациями в виде 
отдельных объектов, ландшафтов, ситуаций, 
действий, событий, но и в форме их обобщений, 
категорий. Категоризация – жизненно важный 
когнитивный процесс, позволяющий правильно 
идентифицировать любой объект, событие и 
связывать его с соответствующим поведением. 
Запоминание новых объектов (стимулов) и их 
опознание также предполагает участие процес-
са категоризации, направленного как на сами 
объекты, так и на действия, которыми требуется 
на них отвечать. По литературным данным, изу-
чение нейрональных механизмов категоризации 

ведется в трех основных направлениях: изуча-
ются процессы и структуры мозга, вовлеченные 
в репрезентации категорий самих объектов (1); 
исследуется, как выбирается действие или пове-
дение, которое связывается с объектом, и как оно 
обобщается (2); изучается влияние тренировки, 
научения на динамику процесса формирования 
категории (3). Литературные данные дают ос-
нование связывать процесс категоризации со 
взаимодействием неокортекса со многими под-
корковыми структурами, в том числе со стрио-
паллидарной системой, ее базальными гангли-
ями. Это обстоятельство существенно снижает 
возможности исследователей, так как требует 
регистрации нейронной активности в структу-
рах мозга у животных или использования томо-
графических методов отображения активности 
в подкорковых структурах мозга (фМРТ, ПЭТ). 
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В настоящей работе эта проблема разрешается 
с помощью метода микроструктурного анали-
за осцилляторной активности мозга (МАО), 
базирующегося на пейсмекерной гипотезе рит-
могенеза (Данилова, 2005–2011). Он позволяет 
получать нейрональные показатели работы моз-
га, используя данные многоканальной ЭЭГ для 
вычисления эквивалентных токовых диполей 
(модель подвижных диполей) для узкополосных 
частотных составляющих, извлекаемых частот-
ной фильтрацией с шагом в 1 Гц из потенциалов, 
связанных с событиями (ПСС). По полученным 
координатам эквивалентные диполи накла-
дываются на структурные томографические 
магнитно-резонансные срезы индивидуального 
мозга. Метод МАО выявляет активированные 
частотно-селективные генераторы, отобража-
ющие активность пейсмекерных нейронов, и 
локализует их активность в структурах мозга 
(Данилова, 2009, Данилова и Страбыкина, 2011). 
Настоящая работа посвящена изучению процес-
са запоминания зрительно предъявляемых ис-
кусственных стимулов (шахматных паттернов) 
и зависимости его от выполняемого способа 
обучения. Метод поэтапного формирования 
по П.Я Гальперину сравнивается с традицион-
ным методом «проб и ошибок». Для проверки 
результатов обучения используется процедура 
опознания стимула. Цель исследования – новым 
методом (МАО) получить результаты о процессе 
категоризации, не противоречащие литератур-
ным данным, полученным другими методами, 
получить подтверждение гипотезы о том, что 
метод обучения по схеме поэтапного формиро-
вания более эффективен, так как более ориенти-
рован на формирование категорий в сравнении 
с методом «проб и ошибок». Эксперимент, 
включавший задачу на опознание целевого 
зрительного стимула и игнорирование диффе-
ренцировочного, выполнен на 8 испытуемых в 
возрасте от 25 до 39 лет. Эксперимент включал 
две серии с регистрацией ЭЭГ: до обучения и 
после обучения. Обучение, направленное на 
улучшение запоминания целевого стимула, 
производилось без регистрации ЭЭГ, осущест-
влялось двумя методами: методом планомерно-
поэтапного формирования по П. Я. Гальперину 
и традиционным методом «проб и ошибок». В 
соответствии с типом обучения были составле-
ны экспериментальная и контрольная группы 
испытуемых. В каждой серии для запоминания 
многократно предъявлялся стимул (С1). После 
него для опознания следовал С2 (целевой) или 
С3 (дифференцировочный). Стимулами были 
квадратные матрицы: черно-белые шахматные 
паттерны (4х4). Условием опознания целевого 

стимула было обязательное наличие в С2 зачер-
нения только одной клетки из 4-х клеток матри-
цы стимула С1. В С3 количество зачерненных 
клеток не совпадало с требованием инструкции. 
На С2 следовало нажимать на кнопку, на С3 не 
реагировать. Предметом анализа данной работы 
является ПСС на целевой стимул (С2) до и по-
сле обучения, который обрабатывался методом 
МАО. Полученные результаты показали, что на 
поведенческом уровне экспериментальная груп-
па после обучения достоверно отличалась от 
контрольной только более коротким латентным 
периодом моторной реакции на целевой стимул 
при одинаковом увеличении числа правильных 
ответов на целевой и дифференцировочный 
стимулы в обеих группах. Однако анализ уровня 
активности частотно селективных генераторов 
тета ритма, который связывают с процессами 
памяти (с запоминанием информации и из-
влечением ее из памяти), выявил отчетливое 
различие процессов в мозге: увеличение актив-
ности тета генераторов в экспериментальной 
группе и ее снижение в контрольной. Обучение 
по методу П. Я. Гальперина по данным локали-
зации тета генераторов в координатах атласа 
мозга Talairach формирует мощную зону актив-
ности в неокортексе (височной, фронтальной 
областях) и в парагиппокампальной извилине. 
Вторая зона активности возникает в стриопал-
лидарной системе: охватывающей входные (n. 
caudate, putamen, n. accumbens) и выходные 
(globus pallidum, substantia nigra) ядра базаль-
ных ганглиев. В контрольной группе после 
обучения методом «проб и ошибок» появление 
активности в базальных ганглиях было очень 
слабым. Полученные результаты согласуются с 
литературными данными, связывающими про-
цесс категориального формирования с височно-
фронтальными областями коры и базальными 
ганглиями, которые, образуя обратные связи 
через таламус, формируют сложные петли вза-
имодействия. В эксперименте, где требуется 
только запоминать стимул и опознавать его сре-
ди других, уже под влиянием обучения в мозге 
развиваются события, которые были описаны 
при решении задач на категоризацию стиму-
лов и связаны с процессом обобщения. Метод 
формирующего обучения по П. Я. Гальперину 
в сравнении с традиционным методом «проб и 
ошибок» более эффективно стимулировал ло-
кальные изменения в активности мозга, которые 
связывают с формированием категорий.
Работа поддержана грантом РГНФ № 10.06–
00481 а «Разработка когнитивной модели рабочей 
памяти методом микроструктурного анализа 
осцилляторной активности мозга»
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СОСТОЯНИЯ УСТОЙЧИВОГО КОГНИТИВНО-СПЕЦИФИЧЕСКОГО 
ВНИМАНИЯ И КВАЗИСТАЦИОНАРНЫЕ ПАРАМЕТРЫ ЭЭГ 

С. Г. Данько1, Л. М. Качалова2, 
М. Л. Соловьева1

1Институт мозга человека 
им Н. П. Бехтеревой РАН (Санкт-Петербург), 

2Институт когнитивной нейрологии НАЧОУ 
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Введение. Исследования мозговых меха-
низмов внимания показали, что есть основания 
говорить о различных формах внимания со 
своими нейрофизиологическими механизмами 
(см. напр.обзор Raz, Buhle 2006). Вместе с тем 
пока отсутствует общепринятое определение 
внимания, объединяющее непротиворечивым 
образом все известные явления, относимые к 
этой категории (Фаликман, 2006). На данном 
этапе относительно более плодотворными, 
по-видимому, могут быть подходы к исследова-
нию механизмов внимания, базирующиеся на 
широком понимании внимания как системного 
многоуровневого явления, лежащего в основе 
интеграции когнитивных, эмоциональных и 
регуляционно-волевых процессов (Веккер, 
2000), и признающие возможную зависимость 
механизмов внимания от реализуемых с его 
участием психических и поведенческих прояв-
лений (Безденежных 2003). Такое понимание, в 
частности, позволяет рассматривать мозговые 
механизмы внимания, обеспечивающего готов-
ность и оптимальные условия для выполнения 
определённой умственной деятельности, до-
статочно устойчивой во времени. Возможности 
исследования корковых механизмов подобных 
состояний внимания с использованием квази-
стационарных (усредняемых на соответству-
ющих временных интервалах) параметров 
локальной и пространственной синхронизации 
электрической активности коры мозга могут 
быть достаточно наглядным образом про-
иллюстрированы приводимыми результатами 
спектрального анализа электроэнцефалограмм 
(ЭЭГ), зарегистрированных в состояниях по-
коя, запоминания и извлечения из памяти вер-
бальной информации.

Методика. ЭЭГ регистрировались в 19 стан-
дартных отведениях у 88 испытуемых-студен-
тов (для оценки воспроизводимости динамики 

параметров ЭЭГ группа испытуемых делилась 
случайным образом на две равные по численно-
сти подгруппы) в состояниях: покоя с открыты-
ми глазами; запоминания (заучивания) вербаль-
ных двуязычных семантических пар (латинский 
и русский языки); поиска в памяти (контроля) 
заученной информации. Регистрировалась 
также электрокардиограмма с целью подсчёта 
средней частоты сердечных сокращений (ЧСС) 
в каждом из состояний и оценка испытуемыми 
субъективной трудности выполнения заданий. 
Статистическое сравнение средних индиви-
дуальных оценок спектральной мощности и 
когерентности ЭЭГ в этих состояниях произ-
водилось по планам посубъектных сравнений 
(within-subjects design) для диапазонов частот 
тета (4–7 Гц), альфа-1 (7–10 Гц), альфа-2 
(10–13 Гц), бета-1 (13–18 Гц), бета-2 (18–30 Гц), 
гамма (30–40 Гц) с учётом поправок на множе-
ственность сравнений. Наиболее существенные 
для каждого конкретного контраста элементы 
в массовой динамике статистически значимых 
различий когерентности (СЗРК) выделялись 
на основе введенных количественных оценок, 
учитывающих частоты проявления («частости») 
СЗРК конкретных пар отведений в совокупно-
сти частотных диапазонов и степень выражен-
ности этих СЗРК.

Результаты. Между состояниями запомина-
ния и поиска в памяти не выявлено значимых 
различий ни по показателю ЧСС, ни по субъ-
ективной оценке трудности заданий. Для ЭЭГ 
наиболее общей характеристикой полученных 
результатов является множественность стати-
стически значимых различий мощности (СЗРМ) 
и когерентности (СЗРК) разного уровня значи-
мости во всех рассматриваемых сравнениях и 
частотных диапазонах. При делении группы 
на подгруппы в рассматриваемых сравнени-
ях качественно сохраняются характеристики 
как множественности, так и направленности 
(знаков) СЗРМ и СЗРК в каждом из частотных 
диапазонов.

Сравнение активных состояний с рефе-
рентным состоянием покоя показало, что в 
большинстве частотных диапазонов изменения 
мощности ЭЭГ в обоих активных состояниях 
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однонаправлены (возрастание в диапазонах 
тета, бета2 и гамма, убывание в диапазоне аль-
фа2), за исключением диапазона альфа-1, в ко-
тором запоминание сопровождается преимуще-
ственно уменьшением мощности, а извлечение 
из памяти – увеличением. При этом в состоянии 
запоминания мощность ЭЭГ гамма-, бета2-и 
тета-диапазонов достоверно меньше, чем при 
поиске в памяти, на всей поверхности коры.

Динамика когерентности ЭЭГ более спец-
ифична. При переходе из состояния покоя в со-
стояние запоминания доминирует уменьшение 
когерентности ЭЭГ в различных частотных диа-
пазонах, а при переходе в состояние извлечения 
из памяти – увеличение когерентности ЭЭГ в 
большинстве частотных диапазонов, за исклю-
чением диапазона альфа2. В большей степени 
зависит от характера деятельности и топика 
СЗРК. Паттерны пар отведений, обнаруживаю-
щих достоверные различия не менее чем в 5 ча-
стотных диапазонах, чётко дифференцированы 
(не имеют общих элементов) при сопоставлении 
каждого из мнестических состояний с состояни-
ем покоя. Соответствующий паттерн для состо-
яния запоминания образован преимущественно 
парами отведений в передней области коры; 
для состояния извлечения из памяти – парами 
отведений в задней области коры и парами 
отведений из обеих областей. Полученные 
результаты корреспондируют современным 
представлениям о формировании соответству-
ющих ситуациям состояний внимания (context 
appropriate attentional sets – Buckner 2003 и др.) 
для реализации сложных когнитивных, в том 
числе мнестических, задач, нисходящего (top-
down) контроля и организации релевантного 

поиска в памяти (Cabeza 2008, Ciaramelli et al. 
2009 и др.) 

Заключение. Показано, что множественные 
СЗРМ и СЗРК ЭЭГ могут быть выявлены как 
при сравнении ЭЭГ состояния покоя с ЭЭГ ак-
тивных состояний, так и при сравнении ЭЭГ ак-
тивных состояний между собою. Такие измене-
ния в совокупности частотных диапазонов и на 
всём пространстве коры (в пределах доступной 
разрешающей способности), по-видимому, наи-
более адекватным на сегодняшний день образом 
отражают интенсивную реорганизацию мозго-
вых сетевых механизмов, обеспечивающую эф-
фективность конкретных видов умственной де-
ятельности. Представляется предпочтительным 
связывать выявляемые таким образом средние 
по времени характеристики ЭЭГ с тоническими 
компонентами устойчивого внимания, специфи-
ческим образом обеспечивающими выполнение 
конкретной когнитивной деятельности.
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Работа посвящена одному из компонентов 
слуховых вызванных потенциалов (ВП) – 
р50. Этот компонент представляет интерес, 
так как подавление амплитуды этого потен-
циала при повторном предъявлении стимула 
является показателем явления сенсорного 

дозирования информации, а также, воз-
можно, связано с процессом предвнимания 
(Naatanen, 1990).

Сенсорное дозирование информации (СДИ) 
(Сенсорный gating) – это процесс дозирования 
поступающей для обработки сенсорной инфор-
мации, посредством которого мозгом регулиру-
ется величина ответов на стимулы. При предъ-
явлении одного стимула возникает некоторый 
ответ. Но при предъявлении второго такого же 
стимула сразу вслед за первым ответ на второй 
стимул в норме будет подавлен. Предполагают, 
что это своеобразный адаптационный механизм, 
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позволяющий мозгу предотвращать чрезмер-
ную стимуляцию, или, иначе говоря, сенсорную 
перегрузку. Это позволяет мозгу фокусировать-
ся на конкретном стимуле, если стимулов сразу 
предъявляется несколько. Механизм включает в 
себя процессы прямого и обратного торможения 
воспринимаемых стимулов. Иными словами, 
сенсорное дозирование – это аналог механизма 
латерального торможения, только не в про-
странстве, а во времени, позволяющий мозгу 
разносить во времени обработку информации.

В работе изучалось влияние утомления на 
подавление коротколатентного компонента 
р50 слуховых ВП. В ходе эксперимента испы-
туемым предъявлялись 4 блока с акустическими 
стимулами. Сложный стимул состоял из 2-х 
щелчков длительностью 1 мс, расстояние между 
щелчками составляло 500 мс. Стимулы подава-
лись на фоне белого шума, который использо-
вался для маскировки сигналов окружающей 
среды. ЭЭГ регистрировалась по 7 отведениям 
(С3, С4, Сz, F3, F4, P3, P4), расположенным по 
системе 10–20, но компонент р50 лучше всего 
выражен в отведении Сz, поэтому данные для 
обработки были взяты именно из этого отведе-
ния ЭЭГ. Для получения эффекта утомления ис-
пытуемым предлагалось статически нажимать 
на ручку динамометра. Первый блок – контроль, 
без нагрузки; второй блок – нагрузка 7 % (от 
максимальной силы сжатия конкретного ис-
пытуемого); третий блок – нагрузка 30 % (от 
максимальной силы сжатия конкретного испы-
туемого); четвёртый блок – восстановление, без 
нагрузки.

 
Рис1. Разница амплитуды компонента 
р50 слуховых ВП («амплитуда ответа на 
первый стимул» – «амплитуда ответа на 
второй стимул») (мВ)
 

Полученные результаты (рис. 1) говорят о 
том, что сильная нагрузка (30 %) улучшает по-
давление компонента р50 на повторно предъяв-
ляемый стимул, разница подавления в контроле 
и при 30 % нагрузке достоверна. Также следует 
отметить, что при сильной нагрузке (30 %) на-
блюдается значительное увеличение амплитуды 
данного компонента ВП. Это может быть связа-
но с дополнительной активацией системы сен-
сорного дозирования информации при сильной 
физической нагрузке.
Работа поддержана грантом: Гос.контракт 
№ 14.740.11.0232 «ФЦР научные и научно-
педагогические кадры инновационной России».
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Представленный в автобиографической па-
мяти (АП) целостный образ личного прошло-
го традиционно оценивается с точки зрения 
номенклатуры воспоминаний и их временного 
распределения. Установлено, что перечень 
воспоминаний, включаемых в историю своей 
жизни представителями одной культуры, со-
впадает более чем на 70 %. Отсюда предпо-
лагается, что за процессом транспонирования 
индивидуально вариативного жизненного 

опыта в устойчиво воспроизводимый в соци-
альном контексте автобиографический нарра-
тив стоит культурная модель типичной судьбы 
человека – культурный жизненный сценарий 
(КЖС). Показано, например, что овладение 
КЖС завершается в старшем подростковом 
возрасте, а его структура является наиболее 
проработанной относительно юности и мо-
лодости, что ведет к закономерной трансфор-
мации АП – феномену «универсального пика 
воспоминаний» (непропорционально высокое 
количество воспоминаний, относимых к ука-
занному периоду жизни).

Несмотря на то, что реализуемая в на-
стоящее время методология изучения КЖС 



344

позволила получить ряд ценных результатов, в 
ее рамках возможно анализировать лишь внеш-
нюю формальную сторону воспоминаний (что 
помнится) и нельзя выявить внутреннюю смыс-
ловую сторону существования опыта в АП (как 
помнится). В связи с этим нами была разрабо-
тана компьютеризированная методика анализа 
автобиографических нарративов, направленная 
на создание динамичных «семантических про-
филей» КЖС на основе выявления, подсчета 
и нормализации относительно семантических 
единиц нарратива (воспоминаний) вербальных 
маркеров стиля осмысления своего прошлого 
опыта.

В представленном исследовании была 
изучена динамика вербальных маркеров 
параметра связанности – автономности 
(relatedness – autonomy) в воспоминаниях о 
различных возрастных периодах прошлого. 
Объектом исследования стали автобиографи-
ческие нарративы, которые после усреднения 
представляли типичные для конкретных 
культурных общностей (городские и деревен-
ские респонденты) КЖС. Согласно основной 
гипотезе исследования, за внешней ригид-
ностью номенклатуры и последовательности 
воспоминаний, специфичной для культурной 
общности, скрывается динамичная система 
переинтерпретации воспоминаний в свете ве-
дущих характеристик текущей идентичности 
личности. Для диссоциации фактора устойчи-
вой семантики каждого из включенных в КЖС 
воспоминания нами были сформированы 
четыре группы респондентов: городские – по-
жилые, городские – средний возраст, дере-
венские – пожилые, деревенские – средний 
возраст. Дополнительно были привлечены 
две аналогичных подгруппы мигрантов – лиц, 
которые родились и выросли в деревне (таким 
образом, предполагается, что они присвоили 
КЖС, типичный для деревни) и затем в годы 
юности мигрировали в город. Каждая из под-
групп включала по 20 респондентов. По разра-
ботанной авторами методике анализировались 
свободные интервью, полученные от респон-
дентов в ответ на инструкцию «Расскажите 
свою жизнь». Предполагалось, что в то время 
как событийное и временное распределение 
воспоминаний у представителей различных 
возрастных групп будет стабильно отражать 
специфичный (деревенский или городской) 
КЖС, семантика воспроизводимых воспоми-
наний окажется динамичной.

Полученные результаты поддерживают 
гипотезу исследования. Были выявлены суб-
культурные различия между заключенными в 

автобиографических нарративах респондентов 
городской и деревенской выборок КЖС. В 
целом в городском КЖС в описании большин-
ства событий прошлого наблюдается сбалан-
сированный уровень маркеров связанности и 
автономности, в то время как в деревенском 
КЖС маркеры связанности почти двукратно 
преобладают на маркерами автономности. 
Воспоминания мигрантов тяготеют скорее к 
городской модели. При сохранении линейного 
порядка номенклатуры ключевых воспомина-
ний, составляющих культурно специфичный 
сценарий, внутренняя семантика воспроизве-
дения событий является динамичной. Причем 
обнаруженная динамика является не устойчи-
вым свойством определенного КЖС, а зеркаль-
но отражает текущую идентичность личности 
(в соотнесении с рассказом о я-сейчас). Так, 
у представителей старшей группы городской 
выборки наблюдается резкое повышение на-
сыщенности маркерами связанности рассказов, 
относящихся к детству и недавнему времени 
(возраст 68 лет и старше). У представителей 
старшей группы деревенской выборки, наобо-
рот, воспоминания о детстве и воспоминания 
о недавнем прошлом высоко насыщены мар-
керами автономии. Особенно показательны 
данные, полученные на мигрантной выборке. 
Являясь носителями деревенской КЖС, они, 
тем не менее, вспоминают свое детство в 
автономной манере на фоне значимо более 
резкого по сравнению с городскими по проис-
хождению ровесниками нарастания пропорции 
маркеров автономии в нарративе о недавнем 
прошлом. Участники исследования среднего 
возраста из всех групп подобной тенденции не 
демонстрируют.

Таким образом, мы приходим к выводу о том, 
что семантика воспоминаний о детстве является 
наиболее чувствительной к текущей идентич-
ности человека. Сохраняя событийную привер-
женность КЖС, память о детстве представляет 
собой своеобразное «зеркало» наличной конфи-
гурации характеристик личности. Полученные 
результаты соответствуют нашему общему 
пониманию АП как динамичного процесса 
постоянного соотнесения образов прошлого, 
настоящего и будущего с текущей деятельно-
стью человека, структурой и содержанием его 
личности.
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Многие авторы указывают на фундаменталь-
ное значение процессов когнитивного контроля 
для способности к успешному подавлению си-
юминутного стремления к приятным стимулам, 
преодолению гиперсенсетивности к немедлен-
ному вознаграждению и игнорированию нега-
тивных последствий (Buhringer G., Wittchen H., 
Gottlebe K., Kufuld C., Goscke T. 2008).

В связи с этим, в настоящее время одно из 
перспективных направлений современных кли-
нико-психологических исследований состоит в 
изучении дисфункций когнитивной деятельно-
сти лиц с аддиктивным поведением.

Нами было проведено исследование, целью 
которого являлось системное описание этапов 
переработки аффективной провоцирующей ин-
формации у больных героиновой наркоманией и 
выявление возникающих дисфункций когнитив-
ного контроля. Исследование предполагало мо-
делирование процесса восприятия информации 
в условиях воздействия провоцирующих раз-
дражителей и регистрацию комплекса перцеп-
тивных (данные движений глаз), поведенческих 
(характеристики двигательных, вербальных 
реакций, успешность выполнения заданий) и 
физиологических (динамический показатель 
диаметра зрачка) показателей, позволяющих 
оценить основные проявления нарушений ре-
гуляции когнитивных процессов в отмеченных 
условиях. Был разработан и модифицирован ряд 
экспериментальных задач, предъявляющих вы-
сокие требования к уровню функционирования 
когнитивного контроля.

Обследовано 30 человек, в прошлом не зло-
употреблявших ПАВ, и 22 человека, больных 
героиновой наркоманией.

Установлено, что на ранних этапах селек-
тивной переработки образной и вербальной 
провоцирующей информации больные герои-
новой наркоманией обнаруживают нарушенную 
способность к подавлению переработки нереле-
вантных стимулов, что проявляется в повыше-
нии количества и длительности «ошибочных» 
зрительных фиксаций на нецелевых сценах, 
ассоциирующихся с употреблением героина.

Результаты исследования свидетельствуют 
о снижении успешности когнитивной деятель-
ности в условиях предъявления стрессогенной 
провоцирующей информации на поздних этапах 
селективной переработки, проявляющемся в 
возрастании количества ошибок, времени зри-
тельного поиска, времени реакции на целевые 
стимулы.

Основной когнитивной стратегией, исполь-
зуемой больными героиновой наркоманией для 
повышения успешности выполняемой деятель-
ности и снижения эмоционального диском-
форта в условиях предъявления стрессогенной 
информации, является перцептивное избегание 
наркотических стимулов. Было установлено до-
стоверное снижение количества и длительности 
зрительных фиксаций на сценах, связанных с 
употреблением героина, в условиях свободного 
рассматривания образной информации.

В экспериментальных условиях, блокиру-
ющих стратегию избегания, больные героино-
вой наркоманией демонстрируют нарушения 
перцептивной деятельности, проявляющиеся в 
«захватах» внимания и трудностях отвлечения 
от аспектов изображений, связанных с употре-
блением героина, что, в свою очередь, ведет к 
дезорганизации выполнения задач.

Анализ физиологических показателей выя-
вил патологический феномен сужения диаметра 
зрачка на протяжении всего времени выполнения 
тестовых заданий, достоверно не являющийся 
следствием текущей интоксикации.
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Анализ динамического показателя диаметра 
зрачка показал, что больные героиновой нар-
команией демонстрируют сниженную способ-
ность к избирательной мобилизации когнитив-
ных ресурсов в ответ на требования текущей 
задачи.

Предполагается, что полученные результаты 
могут лечь в основу разработки методологиче-
ских принципов ранней психофизиологической 

диагностики героиновой наркомании, новых 
методов психофизиологической коррекции.
Дисфункции когнитивного контроля на ранних 
и поздних стадиях переработки аффективной 
информации у больных с героиновой наркоманией 
(рег. № 8.23.458.2011).

Buhringer G., Wittchen H., Gottlebe K., Kufuld C., 
Goscke T. 2008. Why people change? The role of cognitive 
control processes in the onset and cessation of substance abuse 
disorders. International Journal of Methods in Psychiatric 
Research 17, 4–15.

ГЕТЕРОХРОНИЯ КОГНИТИВНЫХ ПРОЦЕССОВ ПРИ ЗАСЫПАНИИ 
И НАРУШЕНИЯ ПРОФЕССИОНАЛЬНОЙ ДЕЯТЕЛЬНОСТИ 

В. Б. Дорохов, Д. В. Захарченко, 
К. Н. Лемешко 
vbdorokhov@mail.ru 
Институт высшей нервной деятельности и 
нейрофизиологии РАН (Москва) 

Трудность создания эффективных при-
боров контроля уровня бодрствования опе-
раторов на транспорте и производстве свя-
зана со сложным динамическим характером 
взаимодействия физиологических систем 
бодрствования и сна при засыпании, а также 
c возникновением дремотных изменений со-
стояния сознания, затрудняющих адекватную 
самооценку уровня бодрствования. Целью 
нашего исследования был анализ динамики 
взаимоотношений между ЭЭГ-показателями 
засыпания с психическими и моторными по-
казателями выполнения психомоторной дея-
тельности при последовательном снижении 
уровня бодрствования.

Мы использовали ранее разработанный нами 
монотонный психомоторный тест (Дорохов 
1993–2000), со счетом про себя (без внешней 
стимуляции), выполняемый с закрытыми гла-
зами, позволяющий очень быстро в течение 
5–15 минут наблюдать кратковременные эпизо-
ды «микросна» и связанные с ним нарушения 
психомоторной деятельности. Испытуемый, 
сидя в кресле или лежа на кушетке с закрытыми 
глазами, непрерывно считал от одного до деся-
ти, одновременно сжимая кнопку правой рукой; 
затем без нажатия на кнопку считал от одного 
до пяти и т. д. Синхронно регистрировались: 
два отведения ЭЭГ (С3, С4), горизонтальные 
движения глаз, КГР, видеоизображение испы-
туемого, звук и нажатие кнопки. Количество 
испытуемых – 30 человек (мужчины), с хорошо 
выраженным альфа–ритмом ЭЭГ.

Показано, что правильное выполнение теста, 
с точным количеством нажатий – 10 отсчетов и 
отсутствием нажатий с временным интервалом, 
соответствующим 5 отсчетам, наблюдалось 
только на фоне преобладания альфа-ритма 
ЭЭГ. Отклонения от правильного выполнения 
теста, в большинстве случаев сопровождались 
возникновением дремотных и сонных паттер-
нов в ЭЭГ. Незначительные нарушения дея-
тельности начинались на фоне возникновения 
медленных горизонтальных движений глаз, 
характерных для начальной стадии дремоты – 
тета/дельта волны ЭЭГ.

Более значительные нарушения выполнения 
теста, с потерей правильности счета, выражаю-
щиеся в хаотичном нажатии на кнопку, сопрово-
ждались развитием паттернов ЭЭГ, характерных 
для второй стадии сна: сонные веретена, острые 
волны, К-комплексы, дельта волны.

Этот результат, с потерей правильности сче-
та, но с сохранной моторной компонентой мож-
но трактовать как показатель возникновения 
дремотного изменения состояния сознания. По 
нашему мнению, именно возникновение такого 
состояния сознания является причиной аварий 
на транспорте, когда водитель полагает, что он 
находится еще в бодрствующем состоянии, но 
отдельные структуры его мозга уже достигли 
второй стадии сна, что можно объективно за-
регистрировать по показателям электрической 
активности мозга. Таким образом, приборы 
контроля уровня бодрствования должны предот-
вращать попадание водителя в это опасное со-
стояние, когда он еще способен автоматически 
управлять автомобилем, но функционирование 
его когнитивных функций уже нарушено и утра-
чена адекватная самооценка.
Работа выполнена при поддержке Российского 
Гуманитарного Фонда. Проекты № 12–06–
00927 и № 11–36–00242.
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КОГНИТИВНАЯ НАУКА И НБИК-КОНВЕРГЕНЦИЯ 

Д. И. Дубровский
ddi29@mail.ru
Институт философии РАН (Москва) 

Конвергентное развитие НБИК (нанотех-
нологий, биотехнологий, информационных и 
когнитивных технологий) знаменует принципи-
ально новый этап интеграции научных знаний. 
Эти четыре мегатехнологии оплодотворяют 
друг друга и создают небывалые, чрезвычайно 
мощные средства преобразования человека и со-
циума, что влечет столь же масштабные риски и 
угрозы их существованию. Когнитивные техно-
логии, как продукт когнитивных исследований, 
пока составляют наиболее узкое место в системе 
НБИК, хотя от них в существенной мере зависит 
возникновение новых направлений в развитии 
информационных технологий и общие результа-
ты НБИК-конвергенции.

Разработка концептуального аппарата ког-
нитивных исследований призвана выполнять 
ведущую роль в решении наиболее сложных 
междисциплинарных задач конвергентного раз-
вития НБИК. Это определяется тем, что именно 
когнитивная наука имеет прямое отношение к 
изучению психических процессов, сознания и 
социальных феноменов.

В ходе конвергентных процессов НБИК фор-
мируются интегральные объекты, описание и 
объяснение которых предполагают использова-
ние познавательных средств, специфичных для 
физических, химических, биологических, ком-
пьютерных, психологических и других наук, но 
вместе с тем требующих их соотнесения и объ-
единения в некоторой общей концептуальной 
структуре. Более того, такого рода интеграль-
ные объекты явно или неявно содержат или 
предполагают социогуманитарные описания 
и объяснения. Речь идет фактически о транс-
дисциплинарной проблематике, охватывающей 
все основные разделы современного научного 
знания, в том числе гуманитарные и социальные 
дисциплины. К тому же развитие НБИК остро 
ставит проблемы социальной значимости этих 
процессов, их институциализации, способов 
управления ими. Отсюда необходимость вклю-
чения в систему НБИК социогуманитарных 
нормативов и социальных технологий, которые 
призваны выполнять функции ценностной 
ориентации и регуляции, прогнозирования и 
экспертного санкционирования. Это дает ос-
нование говорить теперь не о системе НБИК 
(и соответствующей аббревиатуре, принятой в 

научном сообществе более десяти лет тому на-
зад), а о системе НБИКС.

Вопросы стратегии развития когнитивной 
науки должны рассматриваться поэтому в кон-
тексте системы НБИКС. Проблемы междисци-
плинарности, характерные для когнитивных 
исследований и разработки когнитивных тех-
нологий, наиболее ярко выражают ключевые 
вопросы и теоретические трудности интегра-
ционных процессов в динамической системе 
НБИКС, взятой в целом. Их суть состоит в 
необходимости концептуального объединения 
двух классических типов научного описания и 
объяснения, один из которых является «физи-
калистским», естественнонаучным (опирается 
на понятия массы, энергии, пространственных 
отношений), другой – социогуманитарным (ос-
новывается на понятиях смысла, интенциональ-
ности, целеполагания, веры, воли и т. п.). Между 
этими видами понятий нет прямых логических 
связей. Для их объединения в единой научной 
системе описания и теоретического объясне-
ния необходим концептуально обоснованный 
«мост». С середины прошлого века (в связи 
с успехами кибернетики, информатики, био-
логических дисциплин, ряда других областей 
знания, в том числе когнитивных исследований) 
получил значительное развитие метатеоре-
тический уровень научного знания, благодаря 
которому появились возможности построения 
указанного концептуального «моста».

Одна из таких весьма перспективных воз-
можностей связана с разработкой информаци-
онного подхода. Понятие информации допуска-
ет не только формальное (синтаксическое), но 
и семантическое и прагматическое описание, а 
потому способно выражать основное содержа-
ние понятий социогуманитарного типа (смыс-
ла, ценности, цели и т. п.), а с другой стороны, 
в силу кодовой воплощенности информации 
в своем материальном носителе, оно требует 
«физикалистского» описания (включая поня-
тия массы, энергии и т. п.). Отношение между 
информацией и ее носителем является функци-
ональным. Анализ этого отношения раскрывает 
специфический (отличный от причинно-след-
ственного) вид связи, при которой информация 
и ее носитель выступают как явления одновре-
менные и однопричинные. Тем самым задается 
особый способ теоретического объяснения 
(отличный от сугубо физикалистского), пред-
метом которого является кодовая зависимость 
(ее образование, функционирование, наруше-
ние, распад), и ставится задача расшифровки 
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кода. Такая задача является центральной при 
исследовании связи явлений субъективной 
реальности с мозговыми процессами (и раз-
работке столь значимой для когнитивной науки 
и для всего конвергентного развития НБИКС 
проблемы «сознание и мозг»); она является 
ключевой при изучении акта коммуникации. 
Задача расшифровки кода существенно отли-
чается от классических задач естествознания, 
так как включает коммуникативный и герме-
невтический аспекты, предполагает опору на 
категорию понимания. Она требует привлече-
ния познавательных средств лингвистики и 
криптологии.

Информационный подход – одно из след-
ствий развития парадигмы функционализма, 
суть которой состоит в признании логической 
независимости описания и объяснения функци-
ональных отношений от описания и объяснения 
физических отношений, следовательно, невоз-
можности редукции первых ко вторым, а тем 
самым в обосновании принципа изофункциона-
лизма систем, т. е. возможности множественной 
физической реализации одной и той же функции. 
Это подтверждается принципом инвариантно-
сти информации по отношению к физическим 
свойствам ее носителя. Идея функционализма 
служит теоретическим базисом когнитивной 
науки, и она же лежит в основе создания лю-
бой технологии, как способа эффективного 
действия. В этом проявляется глубинная связь 
когнитивной науки со всей системой НБИКС.

Информационный подход широко и про-
дуктивно используется в биологических, 

психологических, нейронаучных, генетических, 
лингвистических, социальных исследованиях, 
не говоря уже о компьютерных дисциплинах и 
всей области информационных технологий. Его 
интегративные возможности хорошо прояви-
лись в области когнитивной науки, стремящейся 
объединять результаты перечисленных областей 
исследований в единой объяснительной модели. 
Необходимо подчеркнуть роль когнитивной на-
уки в разработке проблемы сознания, которая 
выступает ценностно-смысловым эпицентром 
развития НБИКС. Проблема сознания, взятая 
во всех ее главных аспектах, представляет ядро 
проблемы человека, и сквозь ее призму мы пы-
таемся рассмотреть, прояснить экзистенциаль-
ный смысл, антропологическую перспективу, 
ущербность или, быть может, экзистенциальный 
абсурд развития НБИКС.

В этом отношении проблема сознания пока 
еще недостаточно исследуется в рамках когни-
тивной науки. В ней всё еще слишком распро-
странены редукционистские варианты функ-
ционализма, упрощенные модели сознания, из 
которых изымается качество субъективной ре-
альности (когда оно не выделяется как специ-
альный объект исследования, берется слитно с 
поведенческими и речевыми актами). Развитие 
когнитивной науки в контексте НБИКС настоя-
тельно требует более широкого и эффективного 
исследования проблемы сознания, более осно-
вательного учета ценностного, действенно-во-
левого и экзистенциального аспектов сознания 
при изучении познавательных процессов.



349

КОГНИТИВНЫЕ МЕХАНИЗМЫ СМЕШНОГО 
(НА МАТЕРИАЛЕ АНЕКДОТОВ) 

М. А. Евстафьева 
marina_bachtin@rambler.ru 
Балтийский федеральный университет 
им. И. Канта (Калининград) 

Исследования, проводимые в области юмора 
в последние годы, показали, что это чрезвычайно 
сложный и многогранный феномен и что в поис-
ках ответов на вопросы, возникающие в ходе его 
изучения, необходимы объединенные усилия 
специалистов в различных областях знания. 
Интерес к когнитивной лингвистике как науке, 
способной внести значительный вклад в про-
яснение проблемы смешного, в последнее время 
растет, что объясняется ее парадигмальными 
преобразованиями – смещением интереса с 
внешне представленных содержательных струк-
тур языка на глубинные познавательные про-
цессы, протекающие в сознании его носителя. 
С этих позиций механизмы смешного способны 
получить новое, более глубокое объяснение.

Начало подобным новым исследованиям 
в области смехового текста было положено 
работами А. Греймаса (теория дизъюнктивной 
изотопии), А. Кёстлера (бисоциативная модель) 
и Дж. Милнера (семиотическая теория юмора и 
смеха). Их теории, лежащие в русле структура-
лизма и семиотики, были связаны с попытками 
объяснить, каким образом возникает не просто 
двусмысленность, но двусмысленность особая, 
порождающая несоответствие или противоре-
чие, и каким образом нарушенное в тексте соот-
ветствие восстанавливается. Выраженные ими 
идеи стимулировали интерес исследователей к 
вербальному юмору.

Еще более далеко в этом направлении про-
двинулись авторы общей теории вербального 
юмора В. Раскин и С. Аттардо. Уделив особое 
внимание репрезентации смехового текста, они 
пришли к выводу: для того, чтобы построить 
текст анекдота, рассказчику приходится преодо-
левать шесть ступеней, начиная с наблюдения за 
действительностью и определения актуальных 
в данном случае семантических оппозиций до 
выбора языковых средств описания ситуаций, 
реализующих эти оппозиции. При этом выбор 
языковых средств особенно важен при передаче 
шутки, поскольку язык «несет ответственность» 
за выражение содержания анекдота.

С точки зрения успешности представления 
анекдота, особое значение имеют навыки по-
строения и речевой реализации текстов подоб-
ного рода со стороны рассказчика. Однако еще 

более важной является способность слушателя 
интерпретировать этот текст, раскрыть его се-
мантический и культурный потенциал, но глав-
ное – выявить имплицитно содержащееся в нем 
игровое начало. В акте интерпретации анекдота, 
в тех когнитивных усилиях, которые слушатель 
прилагает для гармонизации парадоксального 
противоречия, возникающего в результате не-
соответствия между ситуацией, описанной в его 
начале, и ситуацией, интерпретируемой в конце, 
состоит творческая деятельность слушателя.

Стратегия интерпретации анекдота имеет 
нелинейный характер. В соответствии с пред-
ставленной в его начале ситуацией слушатель 
выстраивает в своем сознании определенную 
когнитивную модель, базируясь на содержании 
собственного опыта и результатах процесса по-
знания. Столкнувшись с кульминационным пун-
ктом анекдота, он проводит процесс повторной 
интерпретации, пытаясь обнаружить признаки 
языковой игры, которая, собственно, и приводит 
в соответствие обнаруживающиеся в нем содер-
жательные несоответствия. Конечные модели ин-
терпретации, выбираемые слушателем, находят-
ся в зависимости от его языковой компетенции, 
фоновых знаний и контекста анекдота. Особую 
роль в ряду этих стратегий играет инференция, 
процесс, в котором, опираясь на знания языка и 
знания о мире, слушатель выстраивает связность 
текста, восстанавливает причинно-следственные 
связи и извлекает новое содержание, сводящееся 
к репрезентации ситуаций, описанных текстом.

Анекдоты представляют собой тексты осо-
бого рода, которые обладают специфической 
структурой. В соответствии с разработанной 
В. Раскиным семантической теорией юмора, 
основанной на скриптах, анекдот должен содер-
жать два частично или полностью совместимых 
скрипта, согласующихся с текстом как целым. 
Раскин рассматривает скрипты как формализо-
ванные семантические сущности, являющиеся 
результатом семантического анализа текста и его 
лингвистического контекста. При обращении к 
анализу анекдотов с когнитивной точки зрения, 
предпочтение отдается терминам «внеязыко-
вая ситуация», «содержательная реальность». 
Перефразируя положение, сформулированное 
В. Раскиным, можно утверждать, что анекдот 
должен содержать две полностью или частично 
совместимые ситуации (или содержательные 
реальности), согласующиеся с текстом.

Наличие двух содержательных реально-
стей в пределах короткого текста определяет 



350

структуру анекдота, в которой выделяются два 
структурных типа. Тип последовательности, в 
котором реальности вводятся последовательно, 
и обращение слушателя ко второй реальности 
следует за осмыслением первой. В этом случае 
реальности совместимы с текстом частично. 
Второй структурный тип – тип одновремен-
ности. В нем альтернативные содержательные 
реальности налагаются друг на друга, то есть их 
конфликт происходит в пределах общего кон-
текста. В анекдотах второго структурного типа 
реальности полностью совместимы с текстом.

Интерпретация двух отмеченных содержа-
тельных реальностей становится возможной бла-
годаря логическому механизму, роль которого в 

анекдоте в большинстве случаев играет триггер. 
В анекдотах без такого триггера запуск игровых 
когнитивных механизмов осуществляется под 
действием внутренних факторов ментального 
характера, в числе которых – готовность субъекта 
к восприятию игры смыслами, способность фор-
мировать в своем сознании ситуации, описанные 
в данном анекдоте и способные вступать в отно-
шения альтернативы друг к другу.

Таким образом, интерпретация анекдотов не-
посредственно связана с когнитивным уровнем 
и интеллектуальным потенциалом слушателя/
читателя, а процессы когнитивного постижения 
анекдота требуют от него приложения опреде-
ленных когнитивных усилий.

ОСОБЕННОСТИ ПРИНЯТИЯ РЕШЕНИЙ ЛЮДЬМИ 
РАЗНЫХ ПСИХОЛОГИЧЕСКИХ ТИПОВ 

А. М. Ельяшевич
aldonin2@yandex.ru
Санкт-Петербургский государственный 
политехнический университет 
(Санкт-Петербург) 

Популярность постюнговских типологий, 
разработанных в США (типологии, исполь-
зующие опросники Майерс-Бриггс, Кейрси и 
др.) и в СССР (соционика, созданная Аушрой 
Аугустивиначюте), вызвана тем, что Юнг, 
задолго до появления информатики как само-
стоятельной научной дисциплины, рассмотрел 
человеческую психику с точки зрения того, как 
человек получает, перерабатывает и исполь-
зует полученную информацию. Если воспользо-
ваться языком современной информационной 
теории, то выяснится, что выделенные Юнгом 
четыре психические функции, формирующие 
эктопсихическую (внешнюю) систему психики 
человека, служат:

Ощущение (сенсорика) – для получения 
информации через органы чувств.

Мышление (логика) – для анализа получен-
ной информации.

Чувство (этика) – для оценки значения этой 
информации для получающего ее человека.

Интуиция – для обобщения полученной 
информации, установления ее связи с прошлым 
опытом и ее значения для будущего.

В скобках я привел альтернативные назва-
ния, которые дала трем из четырех психических 
функций Юнга Аушра Аугустивиначюте, на мой 
взгляд, лучше передающие их сущность, имен-
но ими я буду пользоваться в дальнейшем.

Юнг разделил 4 функции на 2 пары: ирра-
циональную, связанную в большей степени 
с бессознательным (сенсорика и интуиция) и 
рациональную, связанную в большей степени 
с сознанием (логика и этика). При этом он под-
черкивал, что функции находятся между собой 
в своеобразном противостоянии, они конку-
рируют друг с другом и особенно очевидна 
конкуренция между собой иррациональных и 
рациональных пар.

Юнг рассмотрел также 2 установки: экс-
травертную и интровертную. Он считал, что 
каждая из 4-х психологических функций 
может существовать в двух вариантах: экс-
травертном и интровертном, и человеку для 
успешного функционирования необходимы 
все 8 функций. То, какая из этих функций раз-
вита у человека сильнее других, определяет 
отнесение его к определенному психологи-
ческому типу, причем в соционике исполь-
зуется введенный в психологию Антоном 
Кемпинским, на мой взгляд, очень удачный 
термин «тип информационного метаболизма» 
(ТИМ). Очевидно, что то, какие функции силь-
ны, а какие слабы у человека определенного 
ТИМа, во многом определяет способ, которым 
он принимает решения, и те ошибки, которые 
он склонен совершать.

Рационал принимает решение взвешенно и 
обдуманно и принятому решению следует, но 
может слишком «разумно» подойти к ситуации 
и упустить подвернувшийся шанс в условиях, 
требующих спонтанной реакции.

Иррационал действует, быстро учитывая 
изменение ситуации, но может по торопливости 
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принять необдуманное решение, о котором в 
дальнейшем придется жалеть.

Экстраверт при принятии решения осно-
вывается на учете внешних обстоятельств и 
склонен действовать активно, но может под вли-
янием внешних обстоятельств принять реше-
ние, противоречащее собственным внутренним 
установкам.

Интроверт при принятии решения основы-
вается на собственных установках, может про-
игнорировать разумные советы и, из упрямства 
поступив по-своему, совершить ошибку.

Сенсорик учитывает реальное положение 
дел, принятое решение воплощает в жизнь 
без излишних колебаний, но может не за-
метить перспективного варианта, не почув-
ствовав ситуацию в целом и ее возможное 
развитие.

Интуит при принятии решения может пред-
ставить ситуацию в целом и принять правильное 
решение, к которому трудно придти, основыва-
ясь только на фактах, лежащих на поверхности, 
но склонен к сомнениям и колебаниям, может не 
учесть реальных трудностей, которые возникнут 
при реализации принятого решения.

Логик принимает решение, тщательно про-
анализировав ситуацию, но может не учесть 
того, как принятое решение будет воспринято 
другими людьми.

Этик может оценить то, как его решение 
будет воспринято окружающими, но склонен 
принимать решение под влиянием симпатий и 
антипатий, но может не учесть важных обстоя-
тельств, требующих тщательного анализа.

Можно также определить роль различных 
психических функций в принятии решений:

Экстравертная сенсорика (восприятие 
окружающего мира органами чувств, вызываю-
щее стремление к активным действиям) помо-
гает принимать волевые решения и энергично 
проводить их в жизнь.

Интровертная сенсорика (восприятие 
своих ощущений от соприкосновения с окру-
жающим миром) помогает принимать реше-
ния, учитывающие реальное положение дел 
и в то же время «удобные» для себя и других 
людей.

Экстравертная интуиция (восприятие по-
тенциальных возможностей человека, объекта, 
ситуации) помогает принимать оригинальные 
решения, основанные на новых идеях и учиты-
вающие скрытые возможности ситуации.

Интровертная интуиция (восприятие 
внутренних скрытых процессов, которые в 

будущем могут привести к заметным изменени-
ям) помогает учитывать при принятии решении 
предыдущий опыт и предчувствовать будущие 
события.

Экстравертная логика (познание объек-
тивной фактической информации и закономер-
ностей, знания и умения) помогает принимать 
разумные эффективные решения, основанные 
на анализе ситуации, и по-деловому их реализо-
вывать, мобилизуя окружающих.

Интровертная логика (осмысление и анализ 
информации, ее структурирование и классифи-
кация, формирование выводов из предпосылок) 
помогает принимать решения, отличающиеся 
логикой и внутренней согласованностью.

Экстравертная этика (эмоциональная 
оценка объекта, человека, ситуации) помогает 
принимать решения и проводить их в жизнь, 
учитывая и используя чувства и настроения 
других людей.

Интровертная этика (собственное отно-
шение к объекту, человеку, ситуации) помогает 
принимать решения, отвечающие принятым 
человеком моральным критериям.

 Как показывает мой многолетний 
опыт чтения курсов «Теория принятия реше-
ний», «Разработка управленческих решений», 
«Управление персоналом», «Основы теории 
экономического риска», соционический под-
ход, очищенный от ряда своих догматов 
(обязательная принадлежность человека к 
определенному психологическому типу, неиз-
менному на протяжении всей жизни человека, 
отсутствие смешанных типов и др.), помогает 
студентам находить правильные оптимальные 
решения (Ельяшевич, 2009).

Ознакомление студентов с основными 
идеями соционики, основанное на сочетании 
логического и образного подходов, позволяет 
достигнуть лучшего понимания индивидуумом 
своих сильных и слабых сторон и осознания 
необходимости учета того, какие ошибки могут 
быть допущены им при принятии решения, а 
также того, какие отношения могут устано-
виться между людьми разных ТИМов при со-
вместной деятельности и какие при этом могут 
возникнуть конфликты, вызванные разным вос-
приятием информации и разными подходами к 
ее анализу, оценке и использованию.

Ельяшевич А. М. 2009. Соционика в ВУЗе. Менед-
жмент и кадры, № 10, 30–42.
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natalia.msu@gmail.com, ataman.msu@gmail.com, 
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МГУ им. М. В. Ломоносова (Москва)

Зрительное селективное внимание тесно 
взаимосвязано с движениями глаз. Фокусируя 
своё внимание произвольно на некотором 
зрительном объекте, человек, как правило, 
перемещает взор таким образом, чтобы объект 
проецировался на фовеа – область сетчатки, 
обеспечивающую предметное зрение. События 
могут происходить и в обратной последователь-
ности: перемещение взора на некоторый объект 
может быть осуществлено непроизвольно (на-
пример, если объект сильно отличается от окру-
жающей его зрительной среды по каким-либо 
физическим свойствам), и фокус произвольного 
внимания переместится на объект уже после 
того, как на нём будет совершена фиксация взо-
ра. В реальных условиях описанные процессы 
зачастую происходят параллельно, что приводит 
к суперпозиции их электрографических корре-
лятов. В настоящей работе мы предприняли 
попытку выявить специфические корреляты 
активности произвольного и непроизвольного 
зрительного внимания в условиях сложной 
зрительной среды, требующей совершения дви-
жений глаз. Известно, что активность внимания 
в значительной степени отражается в амплитуде 
колебаний ЭЭГ в альфа-диапазоне (8–13 Гц), а 
именно, в активных в определенный период об-
ластях коры наблюдается снижение амплитуды 
(десинхронизация), а в подавляемых ими дру-
гих областях, напротив, увеличение амплитуды 
(синхронизация) колебаний ЭЭГ в альфа-диапа-
зоне (Klimesch et al., 2007). Поэтому в качестве 
параметра, отражающего вовлечение внимания, 
мы выбрали вызванную десинхронизацию в 
этом диапазоне.

Основой нашего исследования стала пара-
дигма зрительного поиска (ЗП). Испытуемым 
предъявляли изображения, содержащие 45–57 
стимулов, один из которых (релевантный, РС) 
отличался от других (нерелевантных, нРС) по 
форме (рис. 1).

Момент нахождения РС мы определяли на 
основании трекинга взора методом видеооку-
лографии с дополнительной регистрацией элек-
троокулограммы. Относительно этого момента 
производили усреднение ЭЭГ по алгоритму 
Г. Пфуртшеллера (Pfurtscheller, Aranibar, 1977) 

и анализировали динамику амплитуды ЭЭГ в 
частотном диапазоне альфа-ритма. В качестве 
одной из контрольных задач мы использовали 
парадигму «активный одд-болл» (ОБ), в которой 
стимулы предъявляли по одному. РС предъявля-
ли в 10% случаев. Испытуемых инструктирова-
ли считать РС. В ОБ все стимулы предъявляли 
в центре экрана, поэтому совершать движения 
глаз в этом случае не требовалось. ЭЭГ ус-
редняли относительно момента предъявления 
стимула. Другим контролем была эксперимен-
тальная парадигма «белый экран», в которой 
испытуемым предъявляли экран без каких-либо 
зрительных объектов. Испытуемых инструкти-
ровали фиксировать взор на произвольных об-
ластях экрана, «рассматривая» его. Усреднение 
производили относительно начала фиксаций на 
произвольных областях белого экрана.

Фиксирование взора как на РС, так и на 
нРС в парадигме ЗП, а также включение РС и 
нРС в парадигме ОБ приводило к развитию де-
синхронизации ЭЭГ в альфа-диапазоне. В пара-
дигме «белый экран» такого эффекта не было. 
Десинхронизация в парадигме ЗП отмечалась во 
всех отведениях, но наибольшей выраженности 
достигала в лобных и центральных. В парадиг-
ме ОБ, напротив, в лобных и центральных отве-
дениях десинхронизация отсутствовала, но в 

Рис. 1. А – стимулы, используемые в 
экспериментах; слева – РС, справа – нРС. 
Б – пример тестового изображения с набором 
стимулов; стрелкой отмечен РС. Линиями 
обозначены саккады, а кружками – фиксации 
взора, регистрируемые при поиске РС
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теменных и затылочных была выражена практи-
чески в той же степени, что и в парадигме ЗП. 
Значимость стимула также оказывала влияние 
на выраженность десинхронизации. Так, в пара-
дигме ЗП во всех отведениях амплитуда потен-
циалов ЭЭГ на частоте 8–13 Гц снижалась в 
большей степени при нахождении РС (в пара-
дигме ЗП), чем при фиксации взора на таком же 
по форме стимуле в контроле (последователь-
ные фиксации на 4-х стимулах). В парадигме ОБ 
амплитуда потенциалов ЭЭГ в альфа-диапазоне 
в ответ на стимулы снижалась только в темен-
ных и затылочных отведениях, причем реакции 
в ответ на РС оказались значимо больше, чем 
реакции в ответ на нРС.

Мы предполагаем, что различия в выра-
женности десинхронизации в лобных и цен-
тральных отведениях в парадигмах ЗП и ОБ 
могут быть следствием существенно большей 
сложности задачи ЗП. Успешное завершение 
поиска (нахождение РС) вызывает значитель-
ное изменение функционального состояния 
человека (в частности, изменение активности 
произвольного внимания), что выражается 
в снижении амплитуды потенциалов ЭЭГ в 
альфа-диапазоне в лобных и центральных 
отведениях. Предъявление нРС в парадигме 

ОБ или совершение на нём фиксации в пара-
дигме ЗП приводили к развитию десинхрони-
зации в теменных и затылочных отведениях, 
что, в соответствии с данными литературы 
(Fox et al., 2006), можно интерпретировать 
как отражение активности непроизвольного 
внимания. Однако произвольное модально-
специфическое внимание может усиливать 
степень десинхронизации, как видно из раз-
личий между предъявлением/нахождением РС 
и нРС. При этом развитие десинхронизации 
не является следствием совершения движений 
глаз, даже если эти движения совершаются 
произвольно и целенаправленно, поскольку в 
парадигме «белый экран» десинхронизации 
не наблюдалось.
Работа выполнена при финансовой поддержке 
РФФИ (грант № 09–04–00350).
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КОГНИТИВНОЕ КАРТИРОВАНИЕ В ЗНАКАХ ЯЗЫКА

С. А. Жаботинская
saz9@ukr.net
Черкасский национальный университет имени 
Богдана Хмельницкого (Черкассы, Украина)

Под когнитивным, или ментальным, карти-
рованием в широком смысле понимается мыс-
ленное представление человеком окружающего 
его мира. Когнитивное картирование включает 
различные психологические процессы, связан-
ные с восприятием, кодированием, хранением, 
декодированием и использованием информации 
о мире. Получаемые в результате когнитивные 
карты, или ментальные репрезентации, по своей 
природе неполны и наделены некоторыми ис-
кажениями, девиациями, что становится оче-
видным при воплощении когнитивных карт в 
некоторой материальной форме (Downs and Stea 
1973). Задаваемая когнитивной картой информа-
ция о мире неизбежно остается субъективным 
образом, моделью мира, его интерпретацией 
(construal), которую не следует отождествлять с 
самим миром. То есть «карта – это не террито-
рия», равно как и «меню – это не еда» (Уилсон 

2000: 9). Целью данного доклада является по-
каз того, что при наличии триады «внешний 
мир – мышление – язык» операция картирова-
ния является основополагающей не только для 
мышления, но и для связанной с ним системы 
языковых знаков.

Внешний мир → мышление / значение языко-
вого знака. Картирование, понимаемое как не-
полное и зачастую девиантное (отклоняющееся 
от действительного положения дел) отражение 
объекта восприятия, есть продукт внимания, 
которое выделяет не все, а лишь определенные 
фрагменты наблюдаемого. Согласно Л. Телми 
(Talmy 2000: 76–77), такие фрагменты, взятые 
совокупно, образуют паттерны внимания. 
Благодаря фокусировке той или иной составля-
ющей паттерна возникают различные варианты 
его картирования на одну и ту же референтную 
сцену. Так, в ситуации Продавец продал вазу по-
купателю в фокусе пребывает продавец, а в си-
туации Покупатель приобрел вазу у продавца – 
покупатель (Talmy 2000: 76–77). В когнитивной 
грамматике Р. Ленекера эти различия связы-
ваются с операцией соположения траектора и 
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ориентира (trajector/landmark alignment), соот-
ветствующих первичному и вторичному семан-
тическим фокусам, которые в равной степени 
необходимы для понимания значения языкового 
выражения (Langacker 2008: 70–73). Таким обра-
зом, когнитивное картирование предопределяет 
как саму концептуальную структуру, задавае-
мую паттерном внимания, так и преобразова-
ния этой структуры, зависящие от ментальных 
операций с ней. Концептуальная структура и ее 
трансформации влияют на значение языкового 
знака (слова, словосочетания, предложения или 
текста), то есть на ту информацию, которую этот 
знак активирует в мышлении.

Значение языкового знака → сам языковой 
знак / внутренняя форма. Сам языковой знак, 
предназначенный для обозначения, для актива-
ции значения как присутствующей в мышлении 
информации, на стадии своего создания, как 
правило, связан со своим значением, то есть мо-
тивирован. При этом мотивация отслеживается 
по линии внешней и внутренней формы знака. 
Внешней формой является звуковая оболочка 
знака, а внутренней формой становится фраг-
мент значения, представленный во внешней 
форме (ср. Потебня 1993: 100; Кубрякова 2004: 
62). Иконическая связь значения с внешней 
формой знака проявляется в ономатопеях (типа 
шипеть, жужжать, крякать) и звуковом 
символизме (к примеру, звук [о] ассоциируется 
с круглым предметом: клоп, кнопка). Связь 
же значения с внутренней формой знака про-
является в картировании как фрагментарном, 
неполном представлении значения. К примеру, 
фрагменты информации, содержащейся в кон-
цепте МЕДВЕДЬ, объективированы во внутрен-
ней форме языковых единиц медведь (мёд едя-
щий), топтыгин, косолапый, хозяин тайги (см. 
подробно в Жаботинская 2003). Девиациями, 
отклонениями от реального положения дел, 
получающими отражение во внутренней форме 
языкового знака, можно считать метафоры (лев = 
храбрый человек) и контрфактивы – оксюморон 
(ужасно красивый) и иронию (умник = дурак).

Языковой знак: внутренняя форма → внеш-
няя форма. Внутренняя форма языкового вы-
ражения получает материальное воплощение 
в его внешней форме. При этом имеет место 
картирование, проявляющееся во фрагментар-
ности и девиантности внешней формы знака. 
Так, в частности, внутренняя форма слова и 
словосочетания структурируется с помощью 
ономасиологической модели, которая включает: 
а) ономасиологический базис, или целевое поня-
тие, б) ономасиологический признак как харак-
теристику базиса, в) связку, демонстрирующую 

тип отношения между базисом и признаком 
(Кубрякова 2004). Базис и признак ономаси-
ологической модели аналогичны траектору и 
ориентиру как первичному и вторичному се-
мантическим фокусам (Жаботинская 2010). 
Ономасиологическая модель может быть явлена 
во внешней форме знака полностью (кофеварка 
= машина варит кофе) или фрагментарно: опу-
скается либо связка (сороконожка = насекомое 
имеет сорок ног), либо связка и базис (косо-
лапый = медведь есть косолапый). Ср. также 
компрессию формы: пятирублевая банкнота > 
пятирублевка > пятерка; англ. three-piece suit 
> three-piecer > threer > (the) three. К явлениям 
этого же порядка можно отнести и различные 
случаи компрессии предикативной структуры 
предложения: Наступила зима > Зима; Он при-
шел > Пришел. Девиантность внешней формы, 
ее существенное отклонение от внутренней 
формы знака, отслеживается в единицах типа 
веселые цены (цены, которые делают человека 
веселым). Здесь ономасиологическая модель, 
структурирующая внутреннюю форму языково-
го знака, содержит сложный признак, представ-
ленный пропозицией (человек есть веселый), 
где опускается логический субъект (человек), 
и характеризующий его предикат (веселый) 
присоединяется к ономасиологическому базису 
(цены), не будучи при этом его непосредствен-
ной характеристикой. К девиантности формы 
относятся, по всей вероятности, и рассматрива-
емые в лингвопрагматике импликатуры – кон-
венциональные (Она красива, но не замужем) и 
конверсационные (А. Ты знаешь новость? – Б. Я 
был в командировке).

Картирование как фрагментарное представ-
ление внутренней формы языкового знака в его 
внешней форме отслеживается и в таких языко-
вых феноменах, как аббревиация, гаплология, 
телескопия и грамматикализация.

В итоге, можно предположить, что когни-
тивное картирование предопределяет сам факт 
появления знаков языка. Если мышление карти-
рует мир (фрагментарно и зачастую девиантно 
отражает информацию о нем), то язык картирует 
мысль. При этом внешняя форма языковых еди-
ниц картирует их внутреннюю форму.
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ЧЕЛОВЕКА В УСЛОВИЯХ ИНФОРМАЦИОННЫХ НАГРУЗОК
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В современном обществе в условиях ус-
ложненной информационной среды внимание 
исследователей в различных областях науки 
привлечено к изучению механизмов взаимо-
действия афферентных потоков и особенно-
стей их обработки мозгом здорового человека 
и пациентов с патологией ЦНС. Для изучения 
особенностей работы мозга человека в этих ус-
ловиях используются различные эксперимен-
тальные ситуации, к которым можно отнести 
так называемые двойные задачи (dual-tasks), 
в которых сочетается выполнение моторных 
и когнитивных составляющих. Целью настоя-
щего исследования явилось изучение нейрофи-
зиологических механизмов, обеспечивающих 
индивидуальные особенности успешности 
выполнения двойных задач здоровыми людьми 
и пациентами с последствиями черепно-мозго-
вой травмы (ЧМТ). У 20 здоровых испытуемых 
и 14 пациентов с последствиями ЧМТ прове-
дено мулитидисциплинарное электроэнцефа-
лографическое (ЭЭГ), нейропсихологическое 
(у пациентов – количественные клинические 
шкалы MPAI и FIM) и стабилографическое ис-
следование с изолированным и одновременным 
выполнением моторных (произвольный позный 
контроль) и когнитивных (счет) задач. У здоро-
вых людей выявлены стабилографические мар-
керы успешности выполнения двойных задач – 
низкая скорость перемещения общего центра 
давления и его амплитуда во фронтальной 

плоскости. Нейропсихологические иссле-
дования показали, что наиболее успешному 
выполнению двойных задач соответствуют 
большие когнитивные резервы, включающие 
объем памяти, внимания и высокую скорость 
его переключения. ЭЭГ-исследования выявили 
специфические регионарно-частотные реак-
тивные перестройки при выполнении мотор-
ного компонента в виде увеличения когерент-
ности альфа-бета-диапазона для дистантных 
пар отведений в правом полушарии и теменных 
областях, а когнитивного – медленных состав-
ляющих ЭЭГ с большим включением левого 
полушария и лобных областей коры. У испыту-
емых, успешно выполнявших двойные задачи, 
наблюдалось включение регионарно-частот-
ных составляющих ЭЭГ обоих компонентов с 
элементами автоматизма выполнения мотор-
ного компонента, что создавало условия для 
распределения когнитивных ресурсов на вы-
полнение обоих компонентов двойных задач. У 
пациентов с ЧМТ выявлены разные варианты 
реактивных перестроек ЭЭГ, обусловленные 
тяжестью поражения мозга и позволяющие 
выявить перспективы его адаптации к сложной 
социальной среде. Таким образом, двойные 
задачи могут быть использованы как индика-
тор оценки возможностей функционирования 
здоровых людей и пациентов, с последствиями 
ЧМТ в условиях информационных нагрузок. 
Выявлена определяющая роль когнитивных ре-
сурсов, а также специфические ЭЭГ-маркеры, 
отражающие особенности интегративной дея-
тельности мозга здоровых людей и пациентов 
с ЧМТ в условиях усложненной информацион-
ной среды.
Поддержано грантом РГНФ № 10–06–00114а.
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ОКУЛОМОТОРНАЯ АКТИВНОСТЬ ПРИ ВЫПОЛНЕНИИ 
ИДЕНТИФИКАЦИИ ПЕРИФЕРИЧЕСКИ ЭКСПОНИРУЕМЫХ 
ИЗОБРАЖЕНИЙ ЭКСПРЕССИЙ ЛИЦА

А. В. Жегалло
a.zhegallo@gmail.com
Институт психологии РАН; Центр 
экспериментальной психологии МГППУ 
(Москва)

Задачей данного исследования было уточ-
нение предельных условий, при которых воз-
можна идентификация базовых экспрессий 
лица. Обязательна ли в этом случае хотя бы одна 
фиксация на изображении и если да, то какова 
ее минимальная продолжительность? Насколько 
в данном случае широки границы перифериче-
ского восприятия?

В качестве стимульного материала были 
использованы фотоизображения базовых экс-
прессий лица их набора POFA П. Экмана – ра-
дость, гнев, страх, удивление, горе, отвращение, 
спокойное лицо; угловые размеры 4.6°×6.6°. 
Изображения экспонировались по центру экра-
на, а также со смещением влево, вправо, вверх 
и вниз; величина смещения 2.5°, 5°, 7.5°, 10°. 
Таким образом, каждому значению смещения 
соответствовало 28 экспериментальных ситуа-
ций (7 экспрессий × 4 направления смещения). 
Время экспозиции изображений составляло 200 
мс. Предъявлению каждого изображения пред-
шествовала центральная фиксационная точка, 
на которой наблюдатель должен был непрерыв-
но удерживать взор в течение 1 с. После предъ-
явления изображения на 1 с показывалась шу-
мовая маска, а затем показывался экран выбора, 
на котором по кругу были показаны все фото-
изображения, используемые в эксперименте. От 
испытуемого требовалось щелкнуть мышкой 
по тому фотоизображению, которое только что 
было ему показано. Регистрация движений глаз 
выполнялась с помощью айтрекера SMI High 
Speed монокулярно, частота регистрации 500 Гц. 
В эксперименте участвовало 36 человек – сту-
денты московских вузов и сотрудники Центра 
экспериментальной психологии МГППУ.

Средние значения точности ответов по сери-
ям составляют.89,.89,.87,.84,.77 соответственно. 
Таким образом, с усложнением условий экспо-
зиции происходит нелинейное снижение точ-
ности решения, значимые отличия наблюдаются 
при смещении 7.5° – 10°. При этом изменения в 
точности опознания отдельных экспрессий про-
исходят неоднозначно. Точность опознания спо-
койного лица для разных условий экспозиции 

остается неизменной (.8 –.88). Для экспрессии 
радости максимальная точность опознания 
(.92) достигается при угловом отклонении 7.5°. 
Точность опознания остальных экспрессий 
монотонно снижается с усложнением условий 
экспозиции.

Лучше всего опознаются фотоизображения 
экспрессий удивления (.90), гнева (.88), отвра-
щения (.90). Несколько хуже – фотоизображения 
спокойного лица (.84) и радости (.85). Хуже все-
го – фотоизображения горя (.79) и страха (.80). 
Анализ структуры ответов позволяет выделить 
два основных комплекса экспрессий, смешива-
емых наблюдателями: «спокойное выражение – 
горе – отвращение» и «удивление – гнев – страх». 
При экспозиции фотоизображения «радость» 
наблюдатели часто дают «ошибочные» ответы 
«страх».

Анализ точности ответов в зависимости от 
направления углового смещения показал, что 
точность ответов при смещении изображения 
влево (.89) и вправо (.91) значимо не отличается 
от точности ответов для несмещенных изобра-
жений (.89). Точность ответов при смещении 
изображений вверх (.83) и вниз (.75) значимо 
ниже, чем для несмещенных изображений.

Наличие саккады в направлении объекта 
связано с его отклонением от центра экрана. Для 
изображений, выводимых в центр экрана, сак-
кады практически отсутствовали. При угловом 
смещении в 2.5° доля ситуаций, в которых на-
блюдались саккады, составила.81. При большем 
угловом отклонении доля ситуаций, в которых 
наблюдались саккады, составила.90 –.92. В слу-
чае смещения изображений влево и вправо доля 
ситуаций, в которых наблюдались саккады, со-
ставляла.89–91. Для изображений, смещенных 
вверх, доля ситуаций с саккадами составля-
ла.83, для изображений, смещенных вниз –.75. 
Медианная латентность саккад уменьшается с 
увеличением углового отклонения и составляет 
164 мс, 150 мс, 144 мс, 142 мс соответственно.

При угловых отклонениях 2.5° – 7.5° латент-
ность саккад не зависит от изображения экспо-
нируемой экспрессии. В случае изображений, 
экспонируемых с угловым отклонением 10°, 
минимальная латентность саккад связана с экс-
позицией изображений спокойного лица (меди-
анное значение латентности 134 мс) и радости 
(138 мс). Для остальных экспрессий латентность 
саккад по сравнению со спокойным лицом более 
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продолжительна (различия значимы на уровне 
p<.01): отвращение – 141 мс; страх – 144 мс; 
горе, удивление, гнев – 146 мс.

Объяснение полученных результатов требует 
более подробного изучения ранних стадий пер-
цептогенеза экспрессий лица. Возможно, что 
для разных экспрессий она может проходить в 
разном темпе, причем некоторые «базовые» по 
П. Экману могут объединяться в более общие 
комплексы. Меньшая латентность саккад для 
периферически предъявляемых с угловым от-
клонением 10° изображений спокойного лица 
и радости, по сравнению с изображениями 
остальных базовых экспрессий, позволяет пред-
положить, что дифференцировка «спокойное 
лицо / экспрессия» и предварительная диффе-
ренцировка экспрессий в данном случае совер-
шаются до выполнения саккады, основываясь 
на информации, получаемой периферическим 
зрением.

Анализ точности решения задачи в зависи-
мости от углового смещения предъявляемых 
изображений и наличия саккады в направлении 
экспонируемого изображения показал, что при 
отсутствии саккады эффективность решения за-
дачи существенно снижается, однако даже при 
угловом отклонении в 10° в отсутствие саккад 
наблюдатели дают 47% верных ответов. Всего 

при угловом отклонении 10° зафиксировано 
100 экспериментальных ситуаций (из 1008), 
в которых отсутствовала саккада на экспо-
нируемое изображение. Из них в 47 ситуациях 
наблюдателями были даны верные ответы, в 
53 – неверные. Таким образом, наличие саккады 
в направлении периферически экспонируемого 
фотоизображения экспрессии не является ни 
необходимым, ни достаточным условием ее 
правильного опознания. Даже в оптимальных 
условиях экспозиции наблюдатели дают 10% 
неверных ответов. В то же время зафиксирова-
ны случаи, когда наблюдатель правильно иден-
тифицирует фотоизображение, предъявляемое с 
угловым смещением вплоть до 10°, не выполняя 
саккады. В дальнейших исследованиях было 
бы интересно детально интересно изучить, на-
сколько эффективно происходит идентификация 
периферически предъявляемых изображений 
экспрессий при невозможности выполнения 
саккады. Для этого достаточно уменьшить вре-
мя экспозиции с 200 мс до 150 мс, тем самым 
делая его сопоставимым со средней латентно-
стью саккад.
Работа выполнена при поддержке гранта Роснауки; 
ГК № 16.740.11.0549 «Закономерности организации 
зрительного внимания в процессах межличностного 
восприятия».

ШИРОКОЗНАЧНОСТЬ – ИЗМЕНЕНИЕ ОБЪЕМА ПОНЯТИЯ

Т. П. Желонкина
zheltoma@mail.ru
Балтийский федеральный университет им. 
И. Канта (Калининград)

В лингвистических исследованиях послед-
них лет большое внимание уделяется такому 
явлению, как широкозначность. Интерес к нему 
возник с появлением работы Н. Н. Амосовой 
(1963), и на протяжении нескольких деся-
тилетий вопрос о том, в чем отличие много-
значности от широкозначности, продолжает 
волновать лингвистов. Авторы исследований 
подходят к этой проблеме с различных точек 
зрения. Рассуждая о типологии концептуальной 
сложности, ее запутанности, Круз А. выделяет 
несколько базовых понятий (thing, stuff) и от-
носит их к простейшим концептам (2008: 48). 
Попытки описать эту проблему с когнитивной 
точки зрения находим у О. К. Ирисхановой. 
По мнению О. К. Ирисхановой, дефокусирова-
ние – выделение референтной нечеткости лек-
сических единиц – «приводит к их способности 

указывать на достаточно широкий класс объ-
ектов или событий, обладающий размытыми 
границами» (2010: 78–79). З. Ковешеч говорит 
о приоритете полного значения слова (full 
meanings) над остальными (minimal meaning) 
(2010:247). Следует ли понимать полное значе-
ние как широкозначное?

Многозначность (полисемия) – это языковое 
явление, когда одно наименование\обозначение 
ассоциируется с двумя и более значениями, ко-
торые оказываются связанными между собой. 
Широкозначность (эврисемия) – по определе-
нию М. В. Никитина – наличие у слова «ненор-
мативно большого числа значений» (2005: 105). 
Возьмем английское слово «head». Словарь 
ABBYY Lingvo x3 приводит следующие значе-
ния существительного «head»: 1) голова; жизнь 
(=сложил голову за что-то); 2) ум, интеллект; 
3) о титуле, повышении по службе; 4) лицевая 
сторона монеты; 5) количество голов скота; 6) 
о возрасте животного (of the first head); 7) вер-
хушка, верхняя часть чего-то; 8) верхняя часть 
растения (крона дерева, кочан капусты, колос); 
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9) газетный заголовок, заглавие; 10) пена (на 
пиве, молоке); 11) головка фурункула, нарыва; 
12) исток, верховье реки; 13) насыпь, верхний 
уровень плотины; 14) головная часть процес-
сии, колонны; 15) вершина – отрезок фразы с 
ядерным тоном, 16) носовая часть судна; 17) 
глава, руководитель; 18) результат, исход, выс-
шая точка. В этот далеко не полный перечень 
не включены жаргонные употребления: напр., 
гальюн, туалет на судне; название некоторых 
частей тела и др.) Что общего, что объединяет 
выше приведенные значения существительно-
го «head»?

Возможно, прототипическое значение лек-
семы «head»- «верх, расположенное в верхней 
части» лежит в основе каждого употребления 
данного многозначного слова.

Для сопоставления рассмотрим английское 
широкозначное существительное «thing». 
Словарь дает следующие значения\ употребле-
ния существительного «thing»:1) вещь, предмет, 
сущность; 2) вещи, багаж; 3) одежда, пред-
меты одежды; 4) принадлежность, 5) утварь; 
6) еда, питье; 7) обстоятельство, дела, случай, 
факт, ситуация; 8) вещь, нечто, что-то, «такая 
штуковина»; 9) вещество, материал; 10) что-то 
нужное, подходящее, настоящее; 11) «пунктик», 
необъяснимое чувство; 12) живое существо, соз-
дание; употребляют вместо имени, которое не 
могут вспомнить или не знают точно; 13) вещь, 
литературное произведение; любовная история 
и др. В перечне употреблений лексемы «thing» 
невозможно выделить некое объединяющее 
значение. Исследователи относят лексему thing 
к широкозначным словам (напр., Плоткин В. Я., 
Никитин М. В., Ирисханова О. К.). И следует 
отметить, слово «thing» можно использовать 
применительно к почти любой сущности или 
событию, но при этом связь между теми сущ-
ностями, к которым можно его отнести, отсут-
ствует. Иначе говоря, значение лексемы «thing» 
полностью зависит от контекста, и его употре-
бление вне контекста делает невозможным его 
понимание.

По мнению лингвистов, информация, нако-
пленная в семантической памяти, дает возмож-
ность употреблять многозначное слово в обще-
принятых значениях, в общепринятых смыслах 
(senses). А различие между многозначностью и 
широкозначностью формулируется таким об-
разом: многозначное слово состоит в родстве 
с целым рядом общепринятых употреблений, 
тогда как широкозначному слову недостает 
общепринятых смысловых отличий (Evans V., 
Green M. 2006). Что влияет на «появление» или 
«исчезновение» смысловых отличий?

Может быть, происходит увеличение объема 
значения слова, и в результате этого увеличи-
вается количество значений? И тогда лексема 
становится настолько широкозначной, что толь-
ко контекст помогает понять значение такого 
употребления? Каков механизм наращивания 
объема значения?

Исследования З. Я. Кармановой, на наш 
взгляд, помогут приблизиться к ответу на по-
ставленные вопросы. В своем исследовании 
З.Я Карманова проводит аналогию между 
структурной единицей сознания – нейроном и 
словом. Процессы формирования внутренней 
формы слова коррелируют с процессами фор-
мирования и функционирования нейронов в 
сознании человека. «Слово «порождается» и 
записывается в нейроне. Подобно любому ней-
рону, нейросема состоит из тела и дендритов 
(ответвлений). И в процессе речемыслительной 
деятельности ядро нейросемы обрастает ден-
дритами… А под влиянием различных факто-
ров происходит изменение смысловой матри-
цы слова-нейрона. Такие изменения связаны 
с процессами возникновения, расширения, 
сгущения, угасания дендритовых отростков 
в сознании» (2010: 315–316). Возможно, это 
и приводит к увеличению объема значения 
слова. «Сгущение, угасание ответвлений 
(т. е. значений слова) нейросемы» приводит 
к тому, что утрачивается родство с общепри-
нятыми употреблениями. И в итоге возникает 
широкозначность.

Общеизвестно, что широкозначность 
существует в ряде европейских языков. 
Широкозначные слова частотны в употребле-
нии. Например, человек спрашивает приезжего: 
“Are things in this part of the world the same as in 
yours or not?” (R: Ситуация\жизнь в этой части 
земного шара такая же, как и на твоей земле, 
или нет?). В следующем примере мужчина 
эмоционально описывает, что случилось с ради-
атором его автомобиля: «When I tried to take the 
cap off the thing where you top up the water, the 
blasted thing had melted and fused to the lid of the 
container» (R: Когда я попытался снять крышку 
с той штуковины, куда воду заливают, оказа-
лось, что эта проклятая крышка расплавилась 
и приклеилась к радиатору). Делексикализация 
широкозначного существительного thing в вы-
шеприведенных примерах наглядно демонстри-
рует, как материальная оболочка становится 
«пустой» и контекстнозависимой.
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СТРАТЕГИИ ОТ ПСИХОЛОГИЧЕСКИХ СВОЙСТВ ЛИЧНОСТИ

А. А. Журавлева, С. Л. Коваль
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СПбГУ, Центр речевых технологий 
(Санкт-Петербург)

РЕЗЮМЕ
Представлены результаты эмпирического 

исследования, посвященного анализу когни-
тивных стратегий распознавания свойств 
неизвестного лица по его фотопортрету и их 
связей с психологическими свойствами субъек-
та. Обнаружена корреляция эффективности 
когнитивной стратегии с соционическим ти-
пом субъекта и, тем самым, с особенностями 
анатомии его мозга.

МЕТОД
Интуитивная когнитивная стратегия явля-

ется одной из основных при оценке и класси-
фикации сложных объектов или образов [1,2]. 
Зависимость эффективности такой стратегии 
от базовых психологических свойств лично-
сти проверялась в следующем эксперименте. 
Испытуемые (студенты, 20 мужчин и 60 жен-
щин в возрасте 17–28 лет) в течение 2 месяцев 
ежедневно тренировались в определении темпе-
рамента человека по его фотопортрету. Каждая 
тренировка заключалась в предъявлении испы-
туемому 20 фотопортретов неизвестных ему лиц 
с указанием типа темперамента (4 градации), а 
затем в предъявлении тестовой последователь-
ности 20 фотопортретов других лиц, для кото-
рых он должен был указать тип темперамента. 
После тестирования испытуемому показывались 
его результаты и истинные типы темперамента 
анализируемых лиц. Студентам разъяснялись 
психологические и физиологические основы 
учения о темпераменте человека, поведенческие 
особенности лиц разного типа темперамента, но 
визуальные признаки проявления темперамента 
на портрете не обсуждались. Для тренировки 
использовалась база из 400 фотопортретов лиц 
от 15 до 70 лет, темперамент которых был опре-
делен с помощью стандартного теста (Айзенк) и 
подтвержден совпавшей оценкой трех опытных 
экспертов.

Тренировки проходили под руководством 
опытного наставника-эксперта. Он контроли-
ровал ход обучения каждого испытуемого, под-
бирал индивидуальные наборы тренировочных 
и тестовых фотопортретов, направленные на 
освоение особо трудных для тестирования 
вариантов человеческой внешности, предлагал 
оптимальный для данного испытуемого способ 
работы с собственной интуицией [3,4]. В конце 
двухмесячной тренировки испытуемые про-
ходили итоговое тестирование – определение 
типа темперамента 40 лиц по их фотопортре-
там, не входившим в обучающую базу портре-
тов. Результаты итогового теста отражены в 
таблице 1.

Число ошибок 
определения типа 

темперамента

Число испытуемых

0 1
1–5 12
6–10 17
11–15 24
16–25 22
26–35 4

Таблица 1.

Каждый испытуемый заполнял опросники 
различных типовых психологических те-
стов, направленных на определение базовых 
психологических свойств личности (тесты 
Айзенка, Кеттелла, соционические тесты). 
Полезависимость-поленезависимость опреде-
лялась по тесту Г. Виткина «Включенные фи-
гуры» [10]. Время нахождения простой фигуры 
в сложной характеризует поленезависимость. 
Показатель ригидности-гибкости когнитивной 
стратегии оценивался с помощью теста сло-
весно-цветовой зависимости Дж. Струпа [9]. 
Характеристическим показателем являлось 
различие во времени выбора слов, написанных 
шрифтом разного цвета, и карточек разных 
цветов.

Далее мы искали соответствие между 
успешностью выполнения задания на опре-
деление темперамента и психологическими 
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характеристиками испытуемых. Как известно 
[5,6], соционическая модель личности выделяет 
в качестве ведущих характеристик человека, 
определяющих восприятие и переработку ин-
формации, а также принятие решений на основе 
данной информации, следующие аспекты: этика/
логика, интуиция/сенсорика, экстраверсия/ин-
троверсия, рациональность /иррациональность. 
Среди них именно первые два аспекта оказались 
ключевыми для успешности реализации интуи-
тивной когнитивной стратегии испытуемых, что 
не было ранее отмечено в более ранних иссле-
дованиях [7,8].

В таблице 2 приведены значимые (p>0.05) 
коэффициенты корреляции для зависимости 
точности выполнения теста испытуемыми от их 
психологических качеств:
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АВТОМАТИЗИРОВАННОЕ ОПРЕДЕЛЕНИЕ ЭМОЦИЙ 
ЧЕЛОВЕКА ПО ДВИЖЕНИЯМ И ПОЗАМ
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Эмоции играют важнейшую роль в чело-
веческой жизни. По тому, как выражаются и 
проявляются эмоции, можно многое сказать об 
отношении человека к различным объектам. 
Эмоции влияют на когнитивные процессы, и в 
том числе на процесс принятия решения о совер-
шении каких-либо действий, поэтому системы 
определения эмоциональных реакций приоб-
ретают всё большее значение. Обзор разработок 
компаний Ugobe, Machine Perception, NeuroSky, 

VibraImage, Sound Intelligence, TruMedia, 
FaceReader, Federal Express, лабораторий ERIC, 
Affective Computing Research, Массачусетского 
технологического университета (MIT), инсти-
тута Фраунхофера, университетов Женевы и 
Токио, Microsoft, Apple, Sony показывает, что на 
сегодняшний момент не существует системы, 
полностью реализующей анализ всех средств 
передачи эмоциональных реакций человека. 
При этом темпы развития технологий и повы-
шенный интерес зарубежных и российских спе-
циалистов показывают, что автоматизация опре-
деления эмоциональных реакций – актуальное и 
востребованное направление исследований.

Работа, ведущаяся на кафедре «Системы 
автоматизированного проектирования и по-
искового конструирования» Волгоградского 

№ Наименование характеристики Коэффициент корреляции
1 Этика (соционический фактор) 0.84
2 Интуиция (соционический фактор) 0.76
3 Тревожность (по Кеттеллу) -0.47
4 Ригидность когнитивной стратегии (по Струпу) -0.43
5 Эмоциональная стабильность (по Кеттелу) 0.31
6 Поленезависимость (по Виткину) 0.31
7 Эмоциональная напряженность (по Кеттеллу) -.023
8 Иррациональность (соционический фактор) 0.22

Таблица 2.
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государственного технического университета, 
направлена на определение эмоциональных 
реакций людей по речи и телодвижениям. 
Рассмотрим обобщенную архитектуру разраба-
тываемой системы определения эмоциональных 
реакций. В ее состав входят как уже созданные 
блоки, так и проектируемые. На вход системы 
подается видеосигнал, звуковой сигнал и образ-
цы рукописного текста. На выходе оператору си-
стемы сообщается об эмоциональном состоянии 
исследуемых людей.

Основная работа над системой сейчас на-
правлена на создание подсистемы работы с 
телом человека. Входом в подсистему служит 
распознанное движение в формате bvh, а также 
данные, необходимые для подготовки к экс-
плуатации. Эти данные включают в себя инфор-
мацию о характерных позах и телодвижениях. 
Требуемая информация собирается от сенсора 
Microsoft Kinect. Выход – информация о распоз-
нанных эмоциональных реакциях.

Для автоматизации процесса распознавания 
эмоционального состояния человека по дви-
жениям и позам разработаны: классификация 
характерных поз и их соответствие эмоциональ-
ным реакциям; база данных, хранящая интер-
претацию, словесное описание и изображение 
характерных поз; нейросетевая модель иденти-
фикации позы человека и эмоциональной реак-
ции. Автоматизирован процесс предобработки 
данных и формализована активность движений 
человека. Произведена фаззификация динами-
ческой информации, а также грануляции 1-го и 
2-го уровней. Разработана модель представле-
ния характерных жестов и телодвижений в виде 
нечеткого последовательного темпорального 
высказывания. Построены правила соответ-
ствия полученных описаний интерпретациям 
психологов.

Одна из задач – поиск нечетких границ 
разбиения событий. Располагая границами со-
бытий, формами функций принадлежности для 
переменных и правилами перехода между ними, 
можно дефаззифицировать значения, чтобы по-
лучить анимацию векторной модели человека. 
Таким образом, если правила построены и опи-
сывают паттерны, которые были получены при 
помощи захвата движений людей, а не сгенери-
рованы в специально предназначенных пакетах, 
например, Poser, 3ds Max, Мotionbuilder или 
др., то в результате мы получим более правдо-
подобные эмоциональные характерные жесты 
персонажей компьютерных игр и приложений. 
Также, обращая внимание на всевозрастающие 
объёмы рынка индустрии компьютерных игр и 
приложений, можно говорить об актуальности 

обратной задачи – по заданному текстовому 
описанию построить анимацию векторной мо-
дели человека. В этом случае имеем на входе 
описание на ограниченном естественном языке, 
на выходе – анимированное движение в виде 
bvh файла.

Еще одна из задач, которая в настоящее 
время находится в процессе решения, состоит 
в том, чтобы из трех нечетких последователь-
ных темпоральных высказываний, каждое из 
которых описывает движения вокруг одной из 
осей, построить одно высказывание, которое 
будет интегрально описывать все три, при этом 
семантика останется неизменной.

На данном этапе совместно с психологами 
нами были разработаны высказывания на огра-
ниченном естественном языке, которые описы-
вают поведение человека, когда он испытывает 
недовольство или нетерпение. Таким образом, 
система, имея набор высказываний, которые 
получены при помощи данного метода, и их ин-
терпретацию, анализирует движения человека и 
строит описание на ограниченном естественном 
языке. Затем методом скользящего окна обнару-
живает характерные паттерны и сигнализирует 
об этом пользователю автоматизированной 
системы.

Рассмотрим области, где применение систе-
мы определения эмоциональных реакций может 
быть полезно и необходимо. Такими областями 
являются: контроль общественных мест для 
противодействия противоправным и экстре-
мистским действиям; контроль поступающих 
звонков в службы доверия, экстренные службы 
(выявление излишне эмоциональных звонков); 
криминалистическая экспертиза – отсев фоно-
грамм, содержащих излишне эмоциональную 
речь; отслеживание переживаний при снятии 
денег с банкомата, кассы; контроль состояния 
водителей; контроль сотрудников аэропортов, 
атомных станций и других важных объектов для 
недопущения к работе людей с неустойчивым 
эмоциональным состоянием; контроль действий 
сотрудников для предотвращения неврозов, 
депрессивных состояний; применение в играх, 
например, в играх, разрабатываемых министер-
ством обороны, для повышения реалистичности 
происходящих действий; замена полиграфа.
Работа выполнена при финансовой поддержке 
РФФИ, проекты 10–01–00165-а, 10–01–00135-а, 
10–01–90012-Бел_а, 11–07–97022-р_поволжье_а и 
гранта Президента РФ № МК-3281.2011.9.

Орлова, Ю. А. Обзор современных автоматизированных 
систем распознавания эмоциональных реакций человека / 
Ю. А. Орлова, В. Л. Розалиев // Изв. ВолгГТУ. Серия «Ак-
туальные проблемы управления, вычислительной техники 
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Зотова, Ю. А. Орлова, В. Л. Розалиев, А. С. Бобков // Откры-
тое образование.– 2011.– № 2.– C. 59–62.

Розалиев, В. Л. Моделирование эмоционального состоя-
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Институт математики СО РАН, Новосибирский 
государственный университет (Новосибирск)

Термин «Когнитивный анализ» подчерки-
вает необходимость ориентации на человека. 
Человек рассматривается в качестве объ екта 
изучения его когнитивных механизмов и в 
качестве субъекта – потребителя результатов 
анализа дан ных. Наибольший интерес представ-
ляет способность человека делать предсказания 
будущих фактов по результатам наблюдения 
прошлых событий.

Изучение человеческих методов анализа 
данных показывает, что в процессе принятия 
решений человек использует простейшие 
решающие правила. Способность человека 
находить тонкие различия между похожими 
объектами основана на уникальных возмож-
ностях рецепторов и специфичном способе 
оценки сходств и различий. Эти особенности 
человеческого восприятия отражает функция 
конкурентного сходства. Если расстояния 
от контрольного объекта z до эталонов a и b 
двух образов равны r (z, a) и r (z, b), то вели-
чина сходства z с a в конкуренции с b равна F 
(z, a|b) = {r (z, b) -r (z, a)} / {r (z, b) -r (z, a)}. 
При совпадении z с a F=1, при совпадении z с 
конкурентом b F= –1. Граница между классами 
проходит по точкам с F=0.

FRiS-функция используется в качестве 
унифицированной основы при построении 
эффек тивных методов решения всех задач ана-
лиза данных: выбора эталонов при построении 
решающих правил; получения количественной 
оценки компактности; автоматической класси-
фикации (таксономии); выбора информативных 
признаков; обнаружения ошибок и заполнения 
пробелов; прогнозирования.

Приведем примеры решения прикладных 
задач.

В задаче распознавания двух видов лейкемии 
(ALL и AML) данные представлены матрицей 
векторов экспрессии генов, [2]. Обучающая 
выборка содержит 38 объектов, тестовая выбор-
ка – 34 объекта. Исходное количество признаков 
(генов) N=7129.

В работе [2] были найдены наилучшие под-
системы, размерность которых кратна степени 
числа 2: 4096, 2048, …, 4, 2 и 1. По двум луч-
шим признакам, которые можно выбрать по 
результатам обучения, программой SVM пра-
вильно распознано 30 объектов, по 4 лучшим 
признакам – 31, по 128 признакам – 33. Нами 
из 7129 признаков было выбрано 18 признаков, 
из которых программа построила 30 вариантов 
решающих правил. В состав каждого правила 
входило от трех до шести признаков. Первые 
27 правил дают результат 34 из 34. Сравнение 
решающих правил SVM и FRiS на одних и тех 
же признаках показало существенное преиму-
щество FRiS-метода.

В работе [3] 9 задач из области генетики 
решены с применением 10 методов выбора при-
знаков и 4 типов решающих правил (SVM, BGA, 
NBC и kNN). Если просуммировать порядковые 
места, занятые десятью методами на каждой 
из задач, то получатся величины от 32 до 47. 
Алгоритм FRiS-GRAD пока зал лучший резуль-
тат на семи задачах из девяти и набрал сумму 
мест, равную 12.

Borisova I. A., Dyubanov V. V., Kutnenko О. A., 
Zagoruiko N. G. 2008. Methods of Recognition Based on the 
Function of Rival Similarity. // Pattern Recognition and Image 
Analysis,– V. 18.– P. 1–6.

Barnhill S., Guion I., Wtston J., Vapnik V. 2002,. Gene 
Selection for Cancer Classification using Support Vector 
Machine // Machine Learning. 46, 1–3: pp. 389–422.

Culhane A., Jtffrey I., Higgings D., Comparison and 
evaluation of methods for generating differentially expressed 
gene lists from microarray data // http://www.biomedcentral.
com/1471–2105/7/359.
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Нарративные техники только начинают ак-
тивно применяться в пространстве отечествен-
ной психологической науки. Настоящее ис-
следование направлено на анализ когнитивных 
механизмов придания смысла и концептуализа-
ции истории собственной жизни – автобиогра-
фических или Я-нарративов современных моло-
дых петербуржцев – и их связи с особенностями 
отношения к своим жизненным перспективам.

Нарративная схема является разновидностью 
когнитивных схем, в рамках которой человек 
рассматривается как герой определенной исто-
рии, произошедшей в прошлом, настоящем или 
будущем, реальной или воображаемой. Согласно 
Дж. Брунеру (1986), обобщение личного опыта 
происходит одним из двух несводимых друг к 
другу способов: логико-парадигматическим (на-
учным) или нарративным. В первом случае мы 
оперируем умозаключениями и понятиями, во 
втором – историями, когнитивными схемами со-
циального познания, располагающими факты в 
виде организованных «сюжетов» в социальном 
и временном пространстве. Восприятие фактов 
человеческой жизни приобретает для человека 
смысл именно благодаря их обобщению в виде 
истории или нарратива (Bruner, 1986, Sabrin, 
1986, Polkinghorn, 1988, Макадамс, 2008).

Посредством Я-нарративов (self-narratives) 
люди осмысливают собственное я (self), а также 
события и факты, имеющие к нему отношение. 
Структура нарратива отражает (Crossley, 2000) 
взгляд на события с точки зрения интенциональ-
ного субъекта. Протагонист (герой), обладаю-
щий определенным намерением, сталкивается с 
затруднением и пытается его преодолеть. Одна 
из существенных структурных характеристик 
я-нарративов – начала описываемых событий 
(Тжебиньский, 1995, 2001). Существует два ос-
новных вида начал: затруднения или намерение 
персонажа. В первом случае рассказываемая 
история начинается с появления проблемы, 
которая вызывает реакцию со стороны персо-
нажа, чьи потребности поставлены под угрозу. 
Действия персонажа мотивируются защитой 
предшествующего положения дел. Такие исто-
рии получили название защитных Я-нарративов. 
Во втором случае история начинается с наме-
рения персонажа, затем идет стадия планиро-
вания и действий. Такой вид нарративов был 

назван проактивными я-нарративами. Согласно 
исследованиям Е. Тжебиньского 1995, особен-
ности начала историй достаточно стабильны 
и характерны для конкретных людей, а склон-
ность строить я-нарративы определенным об-
разом – например, проактивным или защитным, 
может обусловливать стиль жизни человека. 
Конструирующий потенциал нарратива бессоз-
нателен, история жизни человека, как и состав-
ляющие ее события, воспринимается как объ-
ективная реальность, описываемая человеком, 
однако форма этого описания (нарратив) оказы-
вает влияние на интерпретацию событий жизни 
человека, а следовательно, на его поведение.

Дискурсивный (в частности, нарративный) 
анализ неразрывно связан с изучением языко-
вой структуры высказывания. Исследований 
типов Я-нарративов на русскоязычной выборке 
до настоящего момента не проводилось. В на-
стоящем исследовании нами выявлялись типич-
ные особенности формулировки Я-нарративов 
защитного и проактивного типа на материале 
автобиографических историй о прошлом и буду-
щем. Был сформулирован первичный перечень 
дискурсивных маркеров, речевых особенностей, 
позволяющих отнести текст к проактивному 
/ защитному типу Я-нарратива на материале 
письменной речи – текстов автобиографиче-
ской истории («Краткая история жизни») – и на 
материале полуструктурированного интервью 
(«Цели в жизни») для устной речи.

Нами были собраны автобиографические 
сочинения, отражающие взгляд испытуемых 
на их жизнь в экзистенциальном масштабе (их 
прошлое – «основные вехи жизни», настоящее – 
«несколько слов о себе» и возможное будущее – 
«планы, перспективы, опасения, надежды на 
будущее» в масштабе жизненного пути). Было 
проведено структурированное интервью о 
жизненных перспективах (возможном будущем 
я, важнейших жизненных целях, трудностях и 
планировании целенаправленных изменений в 
жизни). Данное интервью является частью блока 
тестовых и качественных методов сбора данных 
«Развитие идентичности», разработанного в 
рамках Youth Development Project (Ferrer-Wreder, 
2008), переведенного и апробированного нами 
в пилотажных исследованиях. Отношения к 
жизненным перспективам также исследовались 
при помощи методик «Психологическая авто-
биография» Е. Ю. Коржовой (2002), биографи-
ческое интервью Н. В. Логиновой «Формальная 
биографическая анкета» (Практикум…, 2000), 
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проективная методика рисуночной метафоры 
«Жизненный путь» И. Л. Соломина (2002). 
Ожидалась связь типа Я-нарратива и с лич-
ностными особенностями (Леонтьев Д. А. 2000, 
2006, Практикум…, 2000, Макадамс, 2008): 
положительная корреляция проактивного типа 
с интернальностью локуса контроля, высокой 
мотивацией достижения, жизнестойкостью, 
наличием и разработаностью целей в будущем, 
а также большей длительностью временной 
перспективы, преобладанием тем достижения 
над темами общности (использ. коэф. корр. 
Спирмена, U-критерия Манна-Уитни).

В проекте в качестве испытуемых на первом 
этапе исследования принимали участие 96 чело-
век в возрасте от 12 до 35 лет, средний возраст 
19,3, в основном студенты 2–3 курсов и учащие-
ся выпускных классов.

В текстах автобиографических историй 
были выявлены четыре типичных я-нарратива: 
(1) проактивный (дискурсивные маркеры: лич-
ные местоимения в сочетании с глаголами в ак-
тивном залоге; глаголы, отражающие интенции 
и отношения (напр. желать, выбирать, любить); 
описание поведения других людей с учетом 
theory of mind (указание на внутренние причины 
поведения субъектов); начала сюжетов – интен-
ция субъекта); (2) защитный (дискурсивные 
маркеры: опускание личных местоимений; 
реверсивная форма: глагол, затем местоимение 
(«родился я»), интерпретируемое нами как фор-
ма разотождествления я-рассказчика с я-героем; 
глаголы в пассивном залоге; безличные предло-
жения, предложения с обобщенным субъектом 
(«все»), описание поведения других людей как 
факта или как причины собственного поведения 
(без указания на интенции поведения субъек-
тов); начала сюжетов – отражение проблемы); 
(3) смешанный (проактивный и защитный в раз-
личных сферах, описываемых периодах жизни) 
и (4) неопределенный (отсутствие ярких паттер-
нов изложения) типы.

В отношении жизненных перспектив и 
личностных особенностей обнаружено: для 
людей с проактивным Я-нарративом харак-
терно описание большего количества событий 
будущего и их большая детализация; большая 
структурированность изложения и более после-
довательный и частый переход от «ландшафта 
действия» к «ландшафту сознания» (White, 
2007) в структуре повествования; интернальный 
локус контроля-Я, высокий общий уровень ос-
мысленности жизни; осознание наличия целей 
в жизни, удовлетворенность ее результатами, 
несколько более высокая жизнестойкость. Для 
людей с защитным Я-нарративом характерна 

большая эмоциональность в описании событий 
будущего; тенденция к более частому изображе-
нию жизненного пути в виде череды статичных, 
не связанных друг с другом фаз; общий интер-
нальный локус контроля – жизнь, преобладание 
мотивационной тенденции избегания неудач. 
Для людей со смешанным типом Я-нарратива 
более характерно описание тем «достижения» 
через проактивный Я-нарратив, а тем «общ-
ности» – через защитный Я-нарратив. Для 
людей с «неопределенным» типом Я-нарратива 
характерна наибольшая неопределенность в 
описании событий будущего, наименьшая раз-
работанность, наименьшее количество событий 
будущего, самая маленькая временная перспек-
тива будущего.

Дальнейшее изучение нарративной идентич-
ности субъекта жизненного пути открывает пер-
спективы в области современной когнитивной 
психологии индивидуальности.
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В последние 10 лет накопилось большое 
количество научных работ, выполненных на 
клеточном уровне, широкомасштабные мо-
ниторинговые исследования, проведенные 
в разных странах мира (S. Аraki, K. Murata, 
P. Grandgjean, S. Caroli, D. Sursel, Кудрин А. В., 
Громова О. А., Скальный А. В., Скальная М. Г., 
Транковская Л. В., Евстафьева Е. В., Фро ло-
ва Т. В., Гжегоцкий М. Р.), которые раскрывают 
роль элементного дисбаланса в развитии па-
тологических состояний организма взрослых 
и детей. Установлено, что содержание ряда 
био элементов в тканях (волосы, ногти, кровь, 
слюна, моча) претерпевает определенные из-
менения, характерные для ряда нозологий, в том 
числе для состояния психической сферы разви-
вающегося организма [1].

Действие комплекса антропогенных фак-
торов, к которым относят тяжелые металлы, 
за последнее время привело к значительному 
ухудшению состояния здоровья детского на-
селения не только Украины, но и всех стран 
СНГ. В условиях антропогенного прессинга 
растет количество детей, у которых регистри-
руют различного рода расстройства нервной 
системы [2,3,4]. Изменения психической сферы 
могут быть обусловлены не только колебанием 
концентраций химических элементов в окружа-
ющей среде, но и, как следствие, нарушением 
элементного баланса в организме.

В связи с этим оценка элементного статуса 
у наиболее ранимой кате-
гории городского населе-
ния – детей и подростков, 
более всего подверженных 
неблагоприятному влиянию 
загрязнителей окружающей 
среды современных урбани-
зированных территорий, и 
поиск биомаркеров раннего 
донозологического опреде-
ления состояния здоровья, в 
том числе состояния высших 
психических функций явля-
ется актуальной задачей.

У 60-ти детей и под-
ростков 13,4±1,26 лет, 

жителей промышленных юго-восточных рай-
онов Украины (1-я группа), рентгено-флуорес-
центным методом определили содержание (Ca, 
Mn, Fe, Mo, Ni, Sr, Pb) в волосах. Состояние кра-
тковременной памяти и произвольного внима-
ния оценивали с помощью тестов «запоминание 
10 слов», таблиц Шульте, корректурной пробы. 
В качестве условно-контрольной группы были 
взяты 60 подростков 12,9±0,07 лет, жителей 
г. Симферополя (2-я группа). Данные биомони-
торингового и психологического обследования 
тестируемых обрабатывали посредством не-
параметрического корреляционного анализа по 
Спирмену.

У детей 1-й группы обнаружен избыток Са, 
Ni и Mo, значение медианы для Pb приближа-
лось к верхней границе нормы (4,9 мкг/г), что 
можно расценивать как преобладание среди 
обследуемых детей с избытком Pb в организме. 
Из всей группы Mn обнаружили только у 4-х ис-
пытуемых. У подростков 2-й группы был уста-
новлен дефицит основных элементов (Ca, Fe, 
Mn) без существенных отклонений токсичных 
элементов.

У испытуемых 1-й группы выявлены корре-
ляционные связи временного показателя поиска 
цифр (Т1-Т5) в отдельных таблицах Шульте с 
эндогенной концентрацией Fe, Mo, Ni. Прямой 
характер связи может указывать на то, что дети с 
более высокими эндогенными концентрациями 
этих элементов тратят больше времени на по-
иск цифр в отдельных таблицах Шульте (рис.1, 
часть 1).

У детей 2-й группы количество корреляций 
было больше (9), разностороннего характера и 
установлено с бόльшим диапазоном характе-
ристик произвольного внимания. Например, 

Рис. 1. Величины коэффициентов корреляции показателей 
произвольного внимания с содержанием химических элементов 
в волосах детей из промышленных регионов Украины (1) и 
детей крымского региона (2). ТВ – точность внимания, ЭР – 
эффективность работы, ПУ – психическая устойчивость.
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условно-токсичный Ni обнаружил разносторон-
ние связи с точностью внимания и эффективно-
стью работы.

На способность воспроизводить слова деть-
ми 1-й группы после двукратного предъявления 
в тесте «10 слов» оказывал влияние только Ni 
(r=0,29, p=0,02). Эндогенное содержание Pb 
было значимо для способности воспроизвести 
слова через час после тестирования (r= –0,33, 
p=0,009). Характер связи может свидетель-
ствовать о негативном характере мнестических 
процессов у детей с более высокими концентра-
циями Pb и согласуется с известным неблаго-
приятным влиянием Pb на качество памяти [5].

В целом, у обследованных 1-й когорты не об-
наружили нейротропной значимости Ca, Mn, Sr 
для показателей произвольного внимания, крат-
ко временной памяти. В то же время у детей 2-й 
когорты были установлены более многочислен-
ные достоверные связи для всех 7 химических 
элементов (19 корреляций). При этом плотность 
корреляционных связей колебалась от умерен-
ной до средней 0,26<r<0,45, но была при этом 
статистически достоверной (0,05<р<0,001).

Таким образом, при наличии элементного 
дисбаланса обнаруживается умеренное, но 

значимое влияние Ca, Mn, Fe, Mo, Ni, Sr, Pb на 
состояние произвольного внимания и кратковре-
менной памяти детей 2-х групп, которое прояв-
ляет себя прежде всего в случае неоптимального 
содержания эссенциальных элементов.
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КОГНИТИВНЫЕ ОСНОВЫ МОДЕЛИРОВАНИЯ ТЕРМИНОЛОГИИ

М. Г. Заседателева
zassedateleva@mail.ru
Челябинский институт переподготовки 
и повышения квалификации работников 
образования (Челябинск)

В современных лингвистических иссле-
дованиях особый интерес вызывают активно 
развивающиеся терминологии, которые по-
стоянно поставляют обширный материал для 
терминологического исследования и поэтому 
нуждаются в упорядочении и стандартизации. 
Сегодня в мире в условиях глобализации и ин-
теграции основное внимание уделяется новым 
современным методикам изучения иностранных 
языков. Появление компетентностного подхода 
в методике преподавания иностранных языков 
сопровождается динамическими процессами в 
терминологии, появляются новые термины, из-
меняется значение традиционных методических 
терминов.

Современная лингвистика предполагает 
изучение языка во взаимосвязи с человеком, 
его сознанием, мышлением и деятельностью. 
Поскольку сама речевая деятельность, как 

правило, включена в какую-либо специальную 
деятельность, а языковой знак развивается 
в определенной профессиональной сфере, 
постольку приоритет в исследовании терми-
нов принадлежит когнитивно-дискурсивной 
лингвистике.

Изучение терминологии с позиций ког-
нитивно-дискурсивного подхода позволяет 
преодолеть фрагментарность традиционного 
рассмотрения термина, применить интегра-
тивный подход к его изучению на основе 
моделирования. В рамках данного подхода рас-
сматриваются различные способы вербальной 
репрезентации знания, т. е. концепта. Концепт 
как обобщенное знание формируется в дис-
курсе – «сложном коммуникативном явлении, 
включающем кроме текста еще и экстралинг-
вистические факторы (знания о мире, мнения, 
установки, цели адресата), необходимые для 
построения текста» (ван Дейк 1994: 125). 
Термин при таком подходе предстает как один 
из способов вербальной репрезентации специ-
ального знания, или «информационно-когни-
тивная структура, аккумулирующая специаль-
ные знания, необходимые в процессе научной 
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коммуникации и профессионально-научной 
деятельности» (Комарова 2010).

Для изучения терминологии методики пре-
подавания иностранных языков была разра-
ботана комплексная методика моделирования, 
которая включает, во-первых, моделирование 
специального знания в виде онтологии, под 
которой понимается «модель предметной обла-
сти» (Карась 2010), во-вторых, моделирование 
терминологии в виде терминологического поля, 
которое представляет собой «унифицированную 
по системному основанию многоуровневую 
классификационную структуру, объединяющую 
термины сферы однородной профессиональной 
деятельности» (Морозова 2004: 275), в-третьих, 
моделирование тезауруса, который представля-
ет собой «модель языка науки, а не только его 
словаря, и более того – модель структуры соот-
ветствующей области знания» (Никитина 1987).

На первом этапе нами как экспертами в дан-
ной области были выделены основные понятия 
методики преподавания иностранных языков 
(узлы онтологии), составляющие концепт 
компетенция.

На втором этапе исследования был выделен 
корпус контекстов, описывающих основные по-
нятия компетентностного подхода, установлен-
ных при онтологическом моделировании.

В проведенном исследовании онтологиче-
ское моделирование было дополнено семанти-
ко-фреймовым анализом, на основании которого 
была составлена модель концепта «компетен-
ция», представляющая собой сценарный фрейм. 
Слоты фрейма соответствуют узлам онтологии. 
Каждый слот фрейма задан определенным 
падежом парадигмы семантических падежей 
Филлмора. Падежи Филлмора задают также от-
ношения между слотами фрейма.

На четвертом этапе исследования из кон-
текстов были выделены термины. Вся сово-
купность терминов была представлена в виде 
терминологического поля, объединяющего 
термины сферы однородной профессиональной 
деятельности. Структуру терминологического 
поля компетенция представили следующим об-
разом: макрополе – субполе – микрополе.

Напомним, что контексты характеризуют то 
или иное понятие компетентностного подхода. 
Поэтому первоначально все термины, выделен-
ные из контекстов одной группы, были объеди-
нены в одно макрополе.

На следующем этапе происходит дальней-
шее деление каждого макрополя на субполя. 
При рассмотрении особое внимание уделялось 
дефиниции ключевых терминов. Далее при рас-
смотрении семантических отношений между 

составляющими каждого субполя происходило 
деление субполей на микрополя.

На шестом этапе между терминами каждого 
микрополя устанавливались семантические от-
ношения (родовидовые, партитивные, отноше-
ния синонимии и антонимии).

Седьмой этап включал тезаурусное моде-
лирование. Применение метода тезаурусного 
моделирования помогло расположить термины 
в каждом микрополе как на вертикальной оси, 
установив родовидовые и партитивные отно-
шения, так и на горизонтальной оси, установив 
между терминами отношения синонимии и 
антонимии. Установление семантических отно-
шений помогло составить тезаурусные модели. 
В каждой тезаурусной модели выделялся выше-
стоящий термин, а также нижестоящие терми-
ны. В нашем исследовании было обнаружено 10 
видов тезаурусных моделей.

Проведенное исследование позволило сделать 
выводы, что одним из способов вербальной репре-
зентации концепта «компетенция» в рамках когни-
тивно-дискурсивного терминоведения может быть 
рассмотрена терминология компетентностного 
подхода, к исследованию которой применяется 
комплексная методика, включающая моделиро-
вание терминологического поля, онтологическое 
и тезаурусное моделирование. Применение он-
тологического моделирования и семантико-
фреймового анализа концепта «компетенция» 
позволяет систематизировать специальное знание 
и составить наиболее полное представление о нем. 
Онтологическая модель, отражающая основные 
понятия предметной области, комплементарно 
дополняется сценарным фреймом, отражаю-
щим концептуализацию и взаимосвязи понятий. 
Структурированные в виде онтологии понятия 
задают полевую модель терминологии компе-
тентностного подхода. Семантический анализ 
упорядоченных в виде терминологического поля 
терминов позволяет установить семантические от-
ношения синонимии, антонимии, гиперонимии и 
партитивности, на основании которых проводится 
тезаурусное моделирование.
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ПОИСК МЕХАНИЗМОВ РЕГЕНЕРАЦИИ ПАМЯТИ: 
ЭКСПРЕССИЯ C-FOS ПРИ ВОССТАНОВЛЕНИИ ПАМЯТИ, 
НАРУШЕННОЙ БЛОКАДОЙ СИНТЕЗА БЕЛКА

С. В.Зворыкина1, Е. М. Амельченко1, 
К. В. Анохин1,2

1НИИ нормальной физиологии им.П.К.Анохина 
РАМН,2НБИК-центр, Курчатовский институт 
(Москва)

Память является одной из основных функ-
ций мозга, которая обеспечивает формирование 
индивидуального опыта животного и его адап-
тивное поведение в условиях изменяющейся 
окружающей среды. Такие изменения поведе-
ния требуют изменений в работе различных 
областей мозга, в активности клеточных ансам-
блей и отдельных нейронов. Лежащие в основе 
этого молекулярно-биологические процессы 
составляют одну из ключевых и интереснейших 
проблем нейробиологии.

Известно, что в первые минуты и часы после 
обучения память переходит из кратковременной, 
лабильной формы в долговременную стабиль-
ную. Многие клеточные и молекулярные про-
цессы, сопровождающие консолидацию памяти, 
описаны в литературе (McGaugh 2000; Kandel 
2001) и послужили основой для создания схемы 
каскада событий, приводящих к формированию 
долговременной памяти. В работах на животных 
было показано, что нарушение синтеза белка не-
задолго до или сразу после ситуации обучения 
приводит к нарушению долговременной памяти 
и развитию амнезии, которую в большинстве 
случаев считали необратимой (Gibbs, 1991; 
Davis and Squire 1984). Однако эксперименталь-
но показано, что память, нарушенная во время 
консолидации, тем не менее, может быть вос-
становлена (Radyushkin and Anokhin 1999; Sara 
and Hars 2006)

В основе нашего исследования лежит гипо-
теза, что мозг с нарушенной памятью продол-
жает сохранять фрагменты диссоциированных 
функциональных систем, лежащих в основе 
воспоминаний. Эти компоненты могут быть 
вновь интегрированы в целостную систему и 
проявиться в поведении, если инициировать 
этот процесс определенными стимулирующими 
воздействиями. В момент такой инициации (при 
«напоминании») по активации мозга животного 
с утраченной памятью можно выявить признаки 
сохранения у него следов дезинтегрированного 
опыта. Картировать места такой активации 
можно по экспрессии «ранних генов», которая 

происходит в нейронах головного мозга в раз-
личных ситуациях, связанных с новизной, обу-
чением и извлечением приобретенного опы-
та, требующих пластических перестроек в 
нейронах (Davis and Squire, 1984; Flavell and 
Greenberg, 2008).

В настоящей работе исследована экспрессия 
белкового продукта «раннего» гена c-fos в мозге 
мышей различных экспериментальных групп в 
модели нарушения и последующего восстанов-
ления памяти в задаче условно-рефлекторного 
замирания. В данной модели обучения ассо-
циативный навык приобретается животными 
в течение одного сеанса, а формирующаяся 
при этом память является долговременной 
(Fanselow, 1980). Для моделирования амнезии 
в эксперименте мышам за 20 минут до начала 
обучения вводили ингибитор синтеза белка 
циклогексимид в дозе 100 мг/кг, а животные 
контрольных групп получали инъекцию физио-
логического раствора.

Процедуру напоминания проводили через 
24 часа после обучения. Напоминание заключа-
ется в воспроизведении одного из компонентов 
процедуры обучения. В наших экспериментах 
было применено кратковременное (в течение 2 
секунд) электрокожное раздражение током 0,5 
мА в новой обстановке, после чего животное 
возвращали в домашнюю клетку. Процедуре на-
поминания были подвергнуты часть животных 
из групп, получивших инъекцию раствора ци-
клогексимида и групп, получивших инъекцию 
физиологического раствора.

Показателем обучения животных в задаче 
условно-рефлекторного замирания служит 
длительность замирания, которое определяется 
как отсутствие у животного любых движений, 
кроме дыхательных, в тесте на условный сигнал 
(Fanselow, 1980). Тестирование условным звуко-
вым сигналом животных всех эксперименталь-
ных групп проводили в новой обстановке, через 
48 ч после обучения.

Результаты тестирования показали возмож-
ность восстановления памяти у амнестичных 
животных применением процедуры напомина-
ния. Кроме того, была исследована динамика 
восстановления памяти при напоминающем 
воздействии. Установлено, что поведенческая 
манифестация восстановленной памяти на-
блюдается не ранее чем через 6 часов после 
напоминания.
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Количественный анализ транскрипционной 
активности мозга животных при реактивации 
нормальной и нарушенной памяти показал, что 
реконсолидация памяти при повторном обраще-
нии к ней приводит к выраженной активации 
мозга. При этом распределение активности и ее 
интенсивность в отдельных областях мозга раз-
личны у животных с нормальной и нарушенной 
памятью. Так, в поле СА1 и зубчатой фасции 
гиппокампа мышей обнаружено достоверно 
большее количество c-Fos-позитивных нейронов 
в группе восстановления памяти по сравнению 
с другими экспериментальными группами. В 
поле СА3 гиппокампа и в прелимбической коре 
мышей максимальная индукция c-Fos обнару-
жена при реактивации нормальной памяти; в ба-
золатеральном ядре миндалины и цингулярной 
коре высокий уровень экспрессии наблюдался 
у групп, получавших напоминание, независимо 
от их предварительного опыта. Возможную 
индукцию c-Fos самим электрокожным раз-
дражением в данном случае можно исключить, 
так как не было выявлено достоверных отличий 
между пассивным контролем и группами, полу-
чившими напоминание. Эти данные позволяют 
заключить, что повышение экспрессии транс-
крипционного фактора c-Fos в поле СА1 и зуб-
чатой фасции гиппокампа связано с процессом 
восстановления памяти, который был запущен 
процедурой напоминания.

Таким образом, нами показано, что про-
цесс репарации памяти протекает в течение 
нескольких часов после восстанавливающего 
воздействия. Экспрессия транскрипционных 
факторов при репарирующем воздействии вы-
являет специфические области мозга, которые, 
по-видимому, сохраняют фрагменты систем по-
врежденной памяти и обеспечивают ее восста-
новление в ходе реинтеграционного процесса.
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РЕАКТИВНОСТЬ ВЕГЕТАТИВНОЙ НЕРВНОЙ СИСТЕМЫ ЧЕЛОВЕКА

Н. В. Звягина
biolzv@yandex.ru,
Северный (Арктический) федеральный 
университет имени М. В. Ломоносова 
(Архангельск)

На современном этапе развития психофизи-
ологии наибольший интерес у исследователей 
вызывает изучение когнитивных функций через 
параметры функционирования наиболее реак-
тивных систем организма. Общеизвестно, что 
вегетативная нервная система (ВНС) достаточно 
пластична и быстро реагирует на первое предъ-
явление любого значимого сенсорного стимула 
(Горбунов, Нечаев, 1990). В последние десяти-
летия возрос интерес к влиянию зрительных 
сенсорных воздействий разной комфортности 
на организм человека, поскольку окружающая 
среда города не всегда является комфортной 
с точки зрения визуального восприятия. По 

мнению Филина (2006), городская среда оказы-
вает на человека стрессорное воздействие.

Изменения деятельности ВНС в ответ 
на любой стимул можно зафиксировать по 
величине электрической активности кожи и 
потовых желёз (Дементиенко с соавт., 2010; 
Dawson et al, 1990). Обследованы 100 сту-
дентов, средний возраст которых составил 
19,6 лет. Регистрировали вызванный кожный 
вегетативный потенциал (ВКВП) с помощью 
ВНС–спектра («Нейрософт»). Обследуемым в 
течение 20-секундного промежутка времени с 
монитора компьютера поочередно предъявляли 
4 визуальных стимула (изображения) разной 
степени комфортности: изображение № 1 – 
«яркоэмоциональный» (вызывающий отрица-
тельные эмоции), № 2 – агрессивный, № 3 – го-
могенный и № 4 – комфортный. Изображения 
подбирались в соответствии с классифика-
цией В. А. Филина (2006). На каждом этапе 



370

исследования у студентов записывали кривую 
ВКВП. Оценивали следующие параметры кри-
вой: латентный период ВКВП (ЛП), амплитуду 
первой фазы (A1), длительность первой фазы 
(S1), амплитуду второй фазы (А2), длительность 
второй фазы (S2) (Дементиенко с соавт., 2000; 
Миргородский с соавт., 2010). Полученные 
кривые ВКВП обрабатывались с помощью про-
грамм ВНС–Спектр Copyright. Математический 
и статистический анализ изучаемых параметров 
ВКСП проводился с применением набора ком-
пьютерных программ SPSS 11.5 для Windows. В 
статистическую обработку результатов входил 
анализ распределения признаков и их число-
вых характеристик (средних величин, ошибки 
средней, стандартных отклонений) (Наследов, 
2007). Усреднённые данные сравнивали с 
нормальными значениями показателей ВКВП 
здоровых людей в состоянии покоя (табл. 1). 
Оценка достоверности различий проводилась с 
использованием параметрического t-критерия 
Стьюдента. При анализе изучаемых показателей 
у представителей разного пола достоверных от-
личий не обнаружено.

В результате проведённых исследований 
выявлена определённая зависимость показате-
лей вегетативного статуса обследованных при 
воздействии визуальных сред разной комфорт-
ности (табл. 1).

Все полученные значения латентного пе-
риода были выше нормы, что свидетельствует 
о высокой пластичности данного показателя. 
Однако следует отметить, что величина ЛП при 
восприятии «яркоэмоционального» изображе-
ния наиболее короткая, что связано с меньшей 
синаптической задержкой ответной реакции на 
уровне головного мозга и характеризует более 
высокую реактивность симпатической нервной 
системы.

Анализируя показатель амплитуды первой 
фазы, следует отметить его увеличение при 
восприятии изображения, вызывающего отри-
цательные эмоции и изображения с гомогенной 
визуальной средой. Наблюдаемое изменение, 

по-видимому, связано с активацией эрготропной 
системы мозга, обеспечивающей мобилиза-
цию и расходование энергетических ресурсов 
организма при его активной деятельности. 
Симпатикотония в данном случае обоснована 
стрессовой реакцией организма в ответ на 
предъявленные изображения.

Изменения, зафиксированные в отношении 
других показателей ВКВП, свидетельствуют об 
увеличении тонуса парасимпатической нервной 
системы и повышении активности трофотроп-
ных надсегментарных центров, что особенно 
выражено для показателей второй фазы ВКВП. 
Данные изменения являются ожидаемыми, 
поскольку вторая фаза кожного вегетативного 
потенциала связана с активацией восстанови-
тельных процессов, на которые требуется боль-
ше времени после восприятия в разной степени 
некомфортных изображений.

Таким образом, влияние визуальных сред 
разной комфортности приводит к специ-
фическим изменениям изученных показателей 
вегетативного статуса организма человека. 
Параметры латентного периода (ЛП), амплиту-
ды первой и второй фазы (А1, А2) и длительность 
второй фазы (S2) ВКВП являются своеобразны-
ми маркерами комфортности визуальной среды. 
Работа поддержана АВЦП «Развитие научного 
потенциала высшей школы».
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Показатели Пробы
№ 1 № 2 № 3 № 4 норма

ЛП, сек 1,91±0,04* 2,22±0,05* 2,18±0,04* 2,26±0,06* 1,76±0,06
А1, мВ 0,81±0,08* 0,40±0,06 0,51±0,07 0,41±0,06 0,47±0,09
S1, сек. 0,93±0,07* 1,13±0,08* 1,32±0,09* 0,98±0,07* 0,67±0,09
А2, мВ 2,03±0,37* 1,18±0,20* 0,87±0,11* 0,89±0,13* 3,16±0,35
S2, сек. 2,39±0,13* 2,09±0,11* 2,02±0,09* 1,82±0,07* 1,41±0,15

Таблица 1. Значения показателей ВКВП у испытуемых при предъявлении визуальных стимулов 
разной комфортности
*Отличия достоверны по сравнению с нормой при р≤0,05
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Данный доклад посвящён восклицательным 
конструкциям (далее ВК), засвидетельство-
ванным в разных языках мира. Под ВК (вслед 
за Portner and Zanuttini 2003) подразумеваются 
синтаксические конструкции, конвенционально 
ассоциирующиеся с иллокутивной силой экс-
прессива: Какой вкусный суп ты приготовил! 
(ср. с утвердительным предложением, также 
выражающим экспрессию: Ты приготовил по-
трясающий суп!). В докладе выделяются уни-
версальные синтаксические и прагматические 
признаки ВК и утверждается связь между этими 
признаками.

Во-первых, в докладе предлагается следу-
ющий тезис о синтаксических разновидностях 
ВК, выдвинутый на основе анализа 50 языков, 
обсуждаемых в литературе и/или исследован-
ных автором доклада: ВК синтаксически могут 
выражаться либо определённой именной груп-
пой (см. (1)), либо группой предложения. Во 
втором случае ВК подразделяются на ВК с во-
просительными словами (далее wh-ВК, см. (2)) 
и ВК, вводимые подчинительным союзом (далее 
complementizer-ВК, см. (3)):

(1) The things that she reads! (английский)
 ‘Что она читает!’
(2) Ki jott  el  ebbe a faluba! (венгерский, Liptak 2006)
кто пришёл-3Ед.ч. Всп.гл. этот.внутрь Опр.Арт. деревня.внутрь
 ‘Кто пришёл в нашу деревню!’
(3) Kam  huwa kariim-un! (арабский, Alseghayar 1998)
 Подч.союз он щедрый-Им.п.
 ‘Какой он щедрый!’

Языки различаются тем, могут ли ВК быть 
синтаксическими актантами фактивных преди-
катов. Так, в английском пример (4) граммати-
чен, а в арабском нет:

(4) It’s astonishing how tall he is!
 ‘Удивительно, какой он высокий!’

С одной стороны, синтаксис wh-ВК и 
complementizer-ВК во многих языках иденти-
чен синтаксису подчинительных предложений, 

вводимых вопросительным словом или союзом, 
и, следовательно, эти конструкции в таких 
языках допускают зависимое употребление. С 
другой стороны, синтаксически зависимая часть 
предложения не может иметь иллокутивной 
силы, которая приписывается высказыванию 
целиком, и возникает вопрос, насколько право-
мочно считать такие конструкции ВК. В докладе 
доказывается, что одним из факторов служит со-
отнесённость ВК с моментом речи. Так, форма 
первого лица настоящего времени фактивного 
предиката допускает восклицательное употре-
бление, а форма прошедшего времени и/или 
форма не первого лица не допускают. Другой 
фактор заключается в том, что ВК прототипичес-
ки являются сентенциальными актантами пер-
цептивных предикатов (например, смотреть) и 
эмотивных (например, удивляться), но не пре-
дикатов мыслительной деятельности (например, 
знать), см. подробнее в Зевахина 2011.

Второй важный вопрос заключается в том, 
почему канонические ВК представляют собой 
градуированные конструкции. Так, в каталан-
ском ВК формируются только с помощью com 
«как» + наречие и quin «какой» + прилагатель-
ное, но не вопросительных слов со значениями 
«что», «кто», «где», «когда», «почему». Причём 
такие наречия и прилагательные должны обо-
значать градуированные признаки: например, 
прилагательное со значением «высокий» грам-
матично в ВК такого рода, поскольку обозначает 
одно из возможных градуированных значений 
признака роста/высоты (можно сказать очень 
высокий, выше и т. д.), в то время как прилага-
тельное со значением «деревянный» неграм-
матично. Какое объяснение можно предложить 
этому языковому факту?

В докладе будет показано, что оба, как 
утверждается здесь, универсальных синтакси-
ческих признака можно объяснить с помощью 
прагматических механизмов.

Синтаксическая зависимость ВК объ-
ясняется тем, что Говорящий считает их 
пресуппозициональными, т. е. предполагает, 
что они известны Слушающему. Согласно 
Elliott 1974 и Grimshaw 1979, сентенциальные 
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актанты фактивных предикатов являются пре-
суппозициональными. Таким образом, можно 
наблюдать прагматико-синтаксическое соот-
ветствие между пресуппозициональностью и 
синтаксической зависимостью, что объясняет, 
почему возможно синтаксически зависимое 
употребление wh-ВК и complementizer-ВК. 
Определённые именные группы также являют-
ся пресуппозициональными, что было показа-
но в Strawson 1950.

Что касается второго вопроса, можно со сме-
лостью сказать, что шкала градации того или 
иного признака позволяет выбрать максималь-
ное значение (что невозможно, если признак 
не градуирован). Таким образом, Говорящий, 
находясь в эмоциональном состоянии, может 
выразить свои эмоции, выбрав максимальную 
степень и имплицитно сравнив её с контексту-
ально заданным стандартом. Однако, вопреки 
Rett 2008, в докладе будет показано, что удив-
ление Говорящего по отношению к неожидан-
ному для него положению дел не обязательно. 
Например, ВК Как я тебя люблю! не обязатель-
но предполагает, что Говорящий удивлён своим 
чувствам и/или они являются неожиданными 
для него (скорее, такая ситуация является мар-
кированной). Наконец, этот же пример служит 
контраргументом другому тезису, высказанному 
в той же работе и состоящему в том, что ВК 
грамматичны, т. к. они выражают объективную 
оценку. В приведённом выше примере выражена 
субъективная оценка Говорящего.

Наконец, в докладе будет затронута проблема 
соотношения ВК и грамматической категории 

адмиративности, кодирующей внезапное осоз-
нание Говорящим какого-либо факта. Сходство 
состоит в том, что и ВК, и категория адмиратив-
ности выражают удивление Говорящего по от-
ношению к неожиданному для него положению 
дел, и если в языке есть категория адмиратив-
ности, то язык может не иметь специальных ВК 
(например, ряд алтайских языков: казахский, 
корейский, узбекский). Различие же заклю-
чается в том, что, во-первых, ВК обязательно 
пресуппозициональны, в то время как адмира-
тивные предложения не пресуппозициональны, 
что можно доказать с помощью прагматических 
тестов на пресуппозицию, а во-вторых, ВК, как 
было упомянуто выше, не обязательно марки-
руют удивление Говорящего по отношению к 
описываемой ситуации, которая не обязательно 
нарушает ожидания Говорящего.
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ИЗУЧЕНИЕ РОЛИ СИНТЕЗА ДНК В ФОРМИРОВАНИИ 
ДОЛГОВРЕМЕННОЙ ПАМЯТИ У МЫШЕЙ

М. А. Зоц, О. И. Ивашкина
marina.zots@gmail.com
НИЦ «Курчатовский институт», 
НИИ нормальной физиологии 
им. П. К. Анохина РАМН (Москва)

Память – это нейрокогнитивный процесс, ко-
торый заключается в формировании, хранении 
и воспроизведении информации о жизненном 
опыте индивида. Именно благодаря памяти 
полученный опыт может накапливаться и ста-
новиться источником адаптивных изменений 
поведения. Согласно классическим представ-
лениям, после эпизода обучения происходит 
консолидация памяти, т. е. её переход из лабиль-
ной, кратковременной формы в стабильную, 

долговременную форму. Этап консолидации 
сопровождается синтезом новых белков и мо-
жет приводить к структурным изменениям в 
синаптических контактах нейронов. Однако 
биохимические и молекулярные механизмы 
длительного поддержания долговременной па-
мяти в настоящее время изучены не до конца. В 
частности, остается неясным, каким образом в 
нейронах в течение длительного времени сохра-
няется информация о структурных изменениях, 
произошедших при обучении, при том что это 
время может во много раз превышать время 
жизни отдельных белковых молекул. Ряд экс-
периментальных данных свидетельствует о том, 
что механизмы длительного хранения памяти 
могут вовлекать синтез ДНК в мозге. Известно, 
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что галогенизированные нуклеозидные аналоги 
могут служить ингибиторами синтеза ДНК. 
Целью данной работы было проверить, могут 
ли нуклеозидные аналоги оказывать влияние на 
формирование долговременной памяти в раз-
личных поведенческих моделях.

Лабораторных мышей обучали в трех 
стандартных задачах: условно-рефлекторное 
замирание (УРЗ), пассивное избегание (ПИ) и 
пространственная версия лабиринта Морриса 
(ЛМ). За 30 минут до обучения мышам вну-
трибрюшинно вводили нуклеозидные аналоги: 
5-бромо-2’-дезоксиуридин (BrdU, 100 мг/кг), 
5-йодо-2’-дезоксиуридин (IdU, 30 мг/кг), кото-
рые встраиваются в синтезирующуюся ДНК 
и могут в дальнейшем нарушать её функции. 
Долговременную память тестировали через 3 
дня после обучения. В ряде дополнительных 
экспериментов проводили сравнение действия 
ингибиторов синтеза ДНК с ингибитором син-
теза белка, циклогексимидом (CXM, 100мг/
кг), амнестическое действие которого хорошо 
изучено. Лабораторных мышей обучали в двух 
версиях модели УРЗ: в «стандартной» (1 удар 
тока, 1мА) и «сильной» (3 удара током, 1мА), за 
30 минут до обучения вводили BrdU, IdU, или 

CXM. Тестирование долговременной памяти 
после обучения в «сильной» версии проводили 
через 3 дня, а при обучении в «стандартной» 
версии – через 6 часов, 24 часа, 3 дня, 45 дней.

Введение нуклеозидных аналогов перед 
обучением вызывало нарушение как обстано-
вочной памяти в моделях УРЗ и ПИ, так и про-
странственной памяти в модели ЛМ. При этом 
амнестические эффекты нуклеозидных анало-
гов наблюдали при тестировании через три дня 
и через 45 дней, но не на более ранних сроках. 
Введение нуклеозидных аналогов при обучении 
в «сильной» версии УРЗ вызывало нарушение 
долговременной памяти, как и в «стандартной» 
версии, в то же время введение циклогексими-
да оказывало амнестический эффект только 
на обучение в «стандартной» версии, но не в 
«сильной».

Полученные данные свидетельствуют в 
пользу того, что при формировании долговре-
менной памяти необходим не только синтез 
белка, но в ряде случаев и синтез ДНК. Было 
выявлено, что характер амнестических эф-
фектов и динамика их развития различны при 
введении ингибиторов синтеза белка и ингиби-
торов синтеза ДНК.

ФУНКЦИОНАЛЬНАЯ ПРЕДСТАВЛЕННОСТЬ 
ПРОФЕССИОНАЛЬНОЙ МЕТАФОРЫ В ЛИНГВОСЕМИОТИЧЕСКОМ 
ПРОСТРАНСТВЕ СПЕЦИАЛЬНОГО ЯЗЫКА

О. С. Зубкова
olgaz4@rambler.ru
Курский государственный университет (Курск)

В современной теории языка естественным 
результатом развития изучения метафоры ста-
новится расширение сферы привлечения про-
цедур и методов семиотического подхода. Они 
начинают включаться не только в анализ мета-
форы как атрибута художественной речи, но и 
активно применяются для изучения феномена 
метафоры в языке научного и собственно про-
фессионального знания.

Предлагаемый нами лингвосемиотический 
подход изучения метафоры касается описания 
существования этого феномена как продукта 
естественного и искусственного семиозиса. С 
одной стороны, как нам представляется, ис-
следуемый феномен является частью языко-
вого пространства, объективируя особенности 
идентификации и функционирования любой 
языковой единицы в речевой интеракции. С 
другой – частью семиотического континуума, 

осуществляющей взаимодействие ментального 
пространства и речевой деятельности индивида 
в процессе коммуникации.

Рассматривая профессиональную метафору 
как ментальную сущность, мы предположили, 
что она является, прежде всего, когнитивным 
ориентиром в профессиональном семиотиче-
ском континууме, универсальность восприятия 
которой основывается на её предметности и 
эвристическом потенциале. Внешняя форма 
(структурное соответствие) профессиональной 
метафоры одинакова для различных лингво-
культур, в то же время она довольно стерео-
типна для каждой культуры в отдельности, что 
проявляется в особенностях идентифицирую-
щей референции. При этом, являясь вербальной 
репрезентацией прагматически переработанно-
го индивидуального и коллективного знания в 
профессиональном семиотическом континууме, 
и благодаря процессам метафоризации про-
фессионального семиотического пространства, 
профессиональная метафора становится услов-
ным субститутом профессиональных понятий, 
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за языковыми значениями которых скрывается 
общественная практика, преобразованная и 
кристаллизованная в них деятельность. Эти 
предположения составили общую концепцию 
нашего исследования.

Для верификации наших предположений 
нами была проведена серия экспериментов с 
использованием методики субъективных дефи-
ниций. Однако, применяя методы психолингви-
стического исследования, мы констатировали 
некоторую узость регистративного описания 
профессиональной метафоры. Согласно пред-
лагаемой нами концепции, профессиональная 
метафора является единицей, которая имеет 
одновременно и смысл и референцию: смысл – 
потому, что несет смысловую информацию (зна-
чение), а референцию – потому, что соотносится 
с определенной ситуацией. В этом контексте 
нам представляется особенно значимой диф-
ференциация проявлений профессиональной 
метафоры в устном и письменном коммуника-
тивном пространстве, объективирующая связь 
«живого» языка с конкретной профессиональ-
ной областью. Таким образом, семиотический 
потенциал профессиональной метафоры потре-
бовал привлечения иных эмпирических методов 
изучения. В связи с чем нами была разработана 
номотетическая методика и проведен естествен-
ный эксперимент в двух частных клиниках 
Бостона и Нью-Йорка, в двух частных клиниках 
Парижа и Лиона и в двух стационарных лечеб-
ных учреждениях Курска. В нашу эксперимен-
тальную группу вошли испытуемые в возрасте 
от 34 до 56 лет, в количестве 185 человек для 
1-й части эксперимента и 240 человек – для 2-й. 
Общее количество полученных субъективных 
дефиниций – 7585; общее количество расшиф-
рованных во второй части экспериментального 
исследования текстов составило 470 единиц, по-
лученных скриптов – 470, зарегистрированных 
профессиональных метафор – 276 единиц и 227 
субъективных дефиниций.

В ходе психолингвистического экспери-
мента была произведена проверка гипотезы 
исследования в части восприятия и понимания 
профессиональной метафоры специалистами 
и неспециалистами, выделения националь-
но-культурных особенностей репрезентации 
«живого» знания посредством исследуемого 
феномена, уточнение универсальности её внеш-
ней формы (структурного соответствия) для 
различных лингвокультур, и манифестацию сте-
реотипных характеристик для каждой культуры 
в отдельности.

По результатам первой части эмпирического 
исследования были сделаны следующие выводы: 

1. В языковом поле профессиональная метафора 
представляется как результат корреляции линг-
вистической реальности и концептуального кон-
фликта, выраженного в специфической форме 
конкретной языковой единицей. В зависимости 
от контекстной локализации лингвистическая 
форма исследуемого феномена способна реду-
цироваться до уровня аббревиатур, сохраняя 
при этом метафорическую сущность и целост-
ность воспринимаемого профессионального 
феномена. 2. Профессиональные метафоры, 
возникающие в научной речи специалистов, 
репрезентируют теоретическое знание о про-
фессиональных объектах и явлениях. Однако 
данное знание актуализируется в них не логи-
ческим, рациональным путем, а метафорически, 
через создание яркого, запоминающегося образа 
профессионального понятия. Значение профес-
сиональной метафоры имеет феноменологиче-
ский характер и конструируется говорящим в 
конкретной профессионально-речевой ситуации 
с учетом особенностей этой речевой ситуации. 
3. Специфика функционирования профессио-
нальной метафоры в индивидуальном сознании 
(подсознании) зависит, в первую очередь, не от 
характеристик метафоры как элемента языка, а 
от взаимодействия носителя языка с окружаю-
щим миром.

По результатам второй части эксперимен-
тального исследования были сделаны следую-
щие выводы: 1. Профессиональная метафора 
является чрезвычайно сложным и многогран-
ным феноменом, основанным на результиру-
ющем синтезе индивидуальной, культурной и 
профессиональной означивающих практик. 2. В 
семиотическом аспекте профессиональная ме-
тафора является единицей профессионального 
дискурса, усложняющей систему внутренней 
организации последнего. Между тем, наряду с 
устойчивым профессиональным смыслом, ме-
тафора несет в себе множество подвижных, из-
менчивых, индивидуальных смыслов, которые 
подлежат не реконструкции, но «производству» 
со стороны адресата на основе спонтанного 
обобщения. 3. Означивание профессиональной 
действительности с использованием профес-
сиональной метафоры в языковом поле приоб-
ретает формы формализованных конструкций 
(использующихся в документообороте) и 
неформализованных конструкций, использу-
ющиеся преимущественно в неформальном 
общении специалистов. 4. Профессиональные 
метафоры закрепляют в языке национально-
специфические реалии. Являясь репрезентацией 
«живого» знания, профессиональная метафора 
имеет универсальный характер внешней формы 
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(структурного соответствия) для различных 
лингвокультур. Вместе с тем, в особенностях 
идентифицирующей референции проявляются 
стереотипии отдельных культур.

Подводя итог, отметим, что профессиональ-
ная метафора представляет собой комплекс-
ную неэлементарную интегративную систему, 
включающую в себя семиотические, когнитив-
ные и лингвистические составляющие, обе-
спечивающие её знаковость. Лингвистические 

составляющие объединяют понятие и аку-
стический образ метафоры, представляя знак 
линеарно; семиотические – «обеспечивают» 
связь между двумя объектами в ментальном 
поле; когнитивные – соотнесение компонентов 
системы между собой в каждый конкретный 
момент. В связи с этим вопрос о природе ме-
тафоры – это, в той или иной мере, вопрос о 
когеренции элементов мысли и языка.

ВЗАИМОСВЯЗЬ ИНДИВИДУАЛЬНОГО ПРОФИЛЯ ЛАТЕРАЛЬНОЙ 
ОРГАНИЗАЦИИ И АДАПТАЦИОННЫХ СПОСОБНОСТЕЙ

А. В. Зубова
annie_zu@mail.ru
ЮФУ (Ростов-на-Дону)

Проблема адаптивности как способности 
человека осуществлять адаптационные пере-
стройки и приспосабливаться к изменяющимся 
условиям и характеру деятельности вызывает 
интерес в научной среде и имеет важное прак-
тическое значение. Данная способность обе-
спечивает высокий познавательный потенциал 
личности и является необходимым условием 
существования познавательных и творческих 
способностей. Адаптивность характеризуется 
высокой работоспособностью, устойчивостью к 
стрессогенным факторам внешней среды, высо-
кой эмоциональной устойчивостью, развитыми 
коммуникативными навыками.

В качестве одного из механизмов адаптации 
к сложным условиям окружающей среды орга-
низм человека использует формирование соб-
ственных морфологических и функциональных 
асимметрий. А. Г. Кураев, И. В. Соболева (1996) 
относят адаптационные свойства к признакам, 
коррелируемым с профилем функциональной 
асимметрии мозга. Функциональная асимме-
трия полушарий является одной из причин 
существования у человека определенного ла-
терального фенотипа (Симерницкая Э. Г. 1978). 
Индивидуальный латеральный профиль (про-
филь латеральной организации) – индивиду-
альное сочетание функциональной асимметрии 
полушарий, моторной и сенсорной асимметрии, 
ко торое определяет присущие только опреде-
ленному индиви дууму особенности поведения 
(Данилова Н. Н. 1992).

Нами была предпринята попытка выделения 
особенностей взаимосвязи индивидуального 
профиля латеральной организации и адап-
тационных способностей у педагогических 

работников. Учитывая, что особенности инди-
видуального профиля латеральной организации 
взаимосвязаны с разными сферами психической 
деятельности и адаптивными характеристика-
ми, они являются необходимыми и в сфере про-
фессиональной деятельности педагогических 
работников.

Целью работы явилось исследование 
адаптивных способностей, детерминируемых 
межполушарными комбинациями асимметрий 
анализаторных систем мозга. Предметом ис-
следования были индивидуально-типологи-
ческие различия педагогических работников, 
обусловленные специализацией их полушарий 
мозга. Гипотеза исследования состояла в том, 
что разные варианты профилей латеральной 
организации должны иметь закономерные связи 
с особенностями адаптации педагогических ра-
ботников в профессиональной среде.

Были использованы психофизиологические 
и психологические методы исследования. Для 
оценки адаптационных возможностей ис-
пытуемых был использован многоуровневый 
личностный опросник «Адаптивность». Для 
определения функциональной асимметрии и 
типа индивидуального профиля латеральной 
организации использовалась программы ком-
пьютерного тестирования «Профиль». В работе 
исследовалась мануальная, зрительная и слухо-
вая асимметрии.

В качестве испытуемых в исследовании вы-
ступили лица женского пола в возрасте от 22 
до 66 лет. Количество участников составило 21 
человек, в число которых вошли методисты и 
психологи Дворца творчества детей и молодежи 
Ростова-на-Дону, имеющие первую и высшую 
квалификационную степень. Средний возраст 
испытуемых в выборке составил 44,1 года.

У исследуемой группы педагогических 
работников значительно преобладает (71,5%) 
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парциальный профиль функциональной межпо-
лушарной асимметрии с преобладанием правых 
признаков, следовательно, доминирующим в 
этом случае является левое полушарие. Более 
высокая моральная нормативность, нервно-пси-
хическая устойчивость и адаптивный потенци-
ал в целом отмечены у лиц с правосторонней 
асимметрией в индивидуальном латеральном 
профиле организации.

Результаты факторного анализа данных по 
методикам «Адаптивность» и тест Аннет про-
граммы «Профиль» показали, что наибольшая 
выраженность показателей поведенческой 
регуляции и личностного адаптационного по-
тенциала соответствует выраженной правору-
кости. Полученные данные корреляционного 
анализа с использованием коэффициента ран-
говой корреляции Спирмена данных по мето-
дикам «Адаптивность» и тест Аннет програм-
мы «Профиль» позволяют сделать выводы о 

том, что показатели социальной интроверсии 
и дезаптационных нарушений нарастают по 
мере снижения показателей праворукости.
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ЛЕНТЫ МЁБИУСА В СОВРЕМЕННОЙ ПОЭЗИИ: 
ОБРАЗЫ, СЮЖЕТЫ, СТРУКТУРЫ

Л. В. Зубова
l-zubova@yandex.ru
СПбГУ (Санкт-Петербург)

Поэзия как способ познания находит разные 
возможности организации текста, соотносимые 
со структурами, которые изучаются естествен-
ными и точными науками. Лента Мёбиуса, 
сочетающая простоту с парадоксальностью, 
давно привлекает внимание философов, худож-
ников, писателей – как символ бесконечности, 
образ зеркально отраженных противополож-
ностей, как метафора потустороннего мира и 
подсознания.

В докладе на примерах из поэзии 2-й полови-
ны ХХ– начала XXI в. рассматриваются: а) лен-
та Мёбиуса как метафора и средство сравнения, 
б) как основа сюжета, в) как модель структуры и 
композиции текста.

Уподобления обычно основаны на пере-
крученности ленты Мёбиуса, ее замкнутости, 
перевернутости предметов на разных точках 
ленты, парадоксальности. Чаще всего предме-
тами сравнения являются время, пространство, 
жизнь. Одномерности ленты, вероятно, соот-
ветствует переход противоположностей друг в 
друга: устраняются многие оппозиции (верх – 
низ, прошлое – будущее, динамика – статика, 
живое – мертвое, причина – следствие, субъ-
ект – объект и т. д.). В поэзии упоминание ленты 

часто сопровождается деформацией языковых 
единиц.

а). Образы. Б. Кенжеев, сравнивая жизнь с 
лентой Мёбиуса, показывает близость и разли-
чие понятий, названных однокоренными слова-
ми обратно и наоборот, водка и вода, обращает 
внимание на превращение античных имен в 
бренды: А еще сказал кифаред, белозуб и черно-
бород, / что обратно дороги нет, есть доро-
га – наоборот. // Выпью водки, запью водой 
<…> / Я ослышался? Ты – орфей, как недорогое 
кафе? Своя / казнь всякому, пей, не пей,– вечные 
мёбиусовские края.

В стихотворении Е. Клюева «Часовой пояс» 
речь идет о парадоксе смещенного времени при 
перелете в другую страну: в три поднялся с зем-
ли – приземляешься в три часа! / <…> снова – 
здравствуйте, Мёбиус; снова – живи-скучай / 
по неведомым странам, в которых не побывал, 
/ снова – думай, что жизнь бесконечно во всем 
права <…> / вот и здесь скоро три пополуд-
ни… так же, как там – / там, откуда ты так 
и не улетел. Фрагмент снова – здравствуйте, 
Мёбиус является трансформацией выражения 
снова здорóво. Возможно, и слова бесконечно во 
всем права здесь имеют не только аксиологиче-
ское, но и пространственное значение.

Тотальная деформация слов представлена в 
финале пятичастного стихотворения Е. Клюева 
«Фортуна». В последней из них, с абсурдным 
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подзаголовком «Пятая четверть, черновик», 
упоминание ленты Мёбиуса сопровождается 
фигурами перемещения с тенденцией к глоссо-
лалии – анаграммами, метатезами, верланами: 
О себе сказать / вне ленты мёбиуса, / что вдох 
и выход / там же где вход и выдох / неба впа-
дает в окно. / А Колтуны Фаресо крущё ежит-
ся – / только скошеная берость Колтуны / 
теставляется предперь поненятнои / и чужё-
кой, и датой, и даль такше…

б). Сюжеты.  Среди текстов, озаглавленных 
«Лента Мёбиуса», сюжетообразование по моде-
ли этой ленты наиболее отчетливо представлено 
в стихотворении О. Григорьева. Автор расска-
зывает о стрессе, изменившем сознание: Снег с 
дождем хлестал в первомай, / Поскользнулся и 
чуть не попал под автобус я / Проехал по галоше 
моей трамвай, / Галоша превратилась в ленту 
Мёбиуса. <…> Вывернулся наизнанку я с этой 
галошею // <…> И смотрю на себя в окно, / Где 
я другой, как в кино <…> // И тут же большая 
гора, / И я на вершине горы / Но эта гора – дыра, 
/ И я на дне той дыры, / То есть дырогоры или 
городыры. // Мать говорит: / – Ну что же ты, 
безоб раз ник! / На тебе, / На тебе, / На тебе, 
/ На! – / Но это не мать, а жена. / Трясет, 
на работу будит. / И даже еще не жена, / А 
то, что еще когда-то женою будет // <…> 
Ощупал себя – и я мертвец. <…> // А рядом 
Катя, которая Коля, который Лена. / Вдруг 
из меня вырастает полено / И превращается в 
новогоднюю елку, / И я как бы крест к этой елке. 
/ Все лезу, лезу и лезу на верхнюю полку, / Как 
на листе нарисованный, / Детьми совершенно 
спрессованный. Изображение перекрученной 
галоши порождает сюжет, в котором персонаж 
воспринимает время и пространство, а также 
всё происходящее как совмещение деформиро-
ванных противоположностей. Описание сно-
видения напоминает гипотезу П. Флоренского 
о том, что во сне ирреальное время обратно 
реальному (2001: 524–528)1. Вывернутое про-
странство обозначено и неологизмами-оксюмо-
ронами дырогоры или городыры. Устранение 
оппозиции «мужское – женское» выражено не 
только вербально, но и противоречивой рефе-
ренцией грамматического рода местоимений: А 
рядом Катя, которая Коля, который Лена.

в). Структуры. Однострочное стихотворе-
ние И. Жданова Я нужен тебе для того, чтобы 
ты была мне нужна под заголовком «Лента 
Мёбиуса», указывает на структурное подобие 
хиазма этому топологическому объекту.

1 Флоренский П.А. 2001. Христианство 
и культура. М.: Фолио.

Кроме того, встречаются тексты, структура 
которых напоминает свойства ленты Мёбиуса, 
хотя лента Мёбиуса не названа и, скорее всего, 
не имелась в виду.

В стихотворении Д. Быкова «Обратный от-
счет» можно видеть и сюжетное, и композици-
онное подобие ленты. В первой половине текста 
говорится о нарастающем отчаянии, во второй – 
о нарастании оптимизма и вдохновения. Каждая 
из шести строф первой части уменьшается на 
одну строку и заканчивается односложным 
словом, а каждая из шести строф второй части 
увеличивается на одну строку и начинается 
односложным словом. Середина текста изобра-
жает переломный момент: Однажды приходит 
чувство, что вот и оно – / Дно. // Но! // Йес. 
// В одно прекрасное утро идет обратный про-
цесс. Заканчивается стихотворение указанием 
на замкнутость: А если я больше не выйду из ада, 
/ То так мне и надо. На стыке частей с зеркаль-
но противоположной структурой одно слово 
переходит в другое (оно → дно → но), русский 
противительный союз омонимичен английскому 
отрицанию (оно же – и вводное слово), за отри-
цанием следует утверждение (Но! // Йес), линия 
поворота (в ленте Мёбиуса заметная только на 
рисунке или фотографии) оказывается как бы 
двуязычной.

Стихотворение А. Левина демонстрирует 
замкнутость линейно развертываемого текста, 
парадоксально создаваемую разорванностью 
начального и одновременно финального слова: 
гда удастся предотвратить зацикливание. / 
суть в том, чтобы избегать однообразных дей-
ствий. / Не возвращаться той же дорогой, по 
которой уходил. <…> Может быть, тог. Тем 
самым создается напряжение между дискрет-
ностью слова и континуальностью текста.

В стихотворении В. Павловой на руках / за 
ручку / за руку / под руку / рука об руку / на руках 
/ из-под руки / из рук в руки / по рукам / из рук вон 
/ на руках / в руце сочетание на руках отнесено 
к трем семиотически важным переходным си-
туациям (началу, кульминации и концу жизни). 
Различие означаемых при тождестве означаю-
щих указывает на изоморфность прямого и об-
ратного направлений.

Выводы. Итак, в современной поэзии об-
разы и сюжеты с упоминанием ленты Мёбиуса, 
а также структура некоторых произведений без 
этого термина воплощаются в различных тро-
пах, фигурах, в устранении оппозиций, в икони-
ческом соответствии содержания и вербальных 
элементов текстов этому парадоксальному то-
пологическому объекту как образу мироздания, 
объединяющему семиотику зеркала и круга.
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КОГНИТИВНОСТЬ СИНЕСТЕЗИИ В СОВРЕМЕННОЙ ПОЭЗИИ 

Л. В. Зубова, Н. В. Черных
l-zubova@yandex.ru, ndelaland@narod.ru 
СПбГУ (Санкт-Петербург) 

Существование выраженной зависимо-
сти языковых явлений от состояния сознания 
(Д. Л. Спивак) позволяет утверждать, что по-
этические тексты часто имеют языковые особен-
ности, свидетельствующие о необычном режиме 
перцептивной и когнитивной деятельности ав-
тора, а именно об измененном состоянии созна-
ния. Одна из таких особенностей – синестезия, 
обусловленная совмещением разных каналов 
восприятия. В научной литературе синестезия 
рассматривается и как результат мыслительной 
деятельности (Б. М. Галеев и др.), и как сенсорно-
перцептивное соощущение без участия мышле-
ния (А. Р. Лурия и др.). Независимо от того, како-
ва природа синестезии, применительно к поэзии 
когнитивный аспект исключить невозможно.

Синестезия свойственна архаическим глу-
бинным пластам сознания и младенческому вос-
приятию действительности. Установлено, что 
человек рождается синестетом, и только к 8–ми 
месяцам его сенсорные каналы сепарируются 
(Н. Сойнова). И архаическое, и детское миро-
восприятие в значительной степени представ-
лены в поэзии, однако те способы восприятия и 
познания, которые в исходном состоянии были 
предпосылкой будущего развития, становятся 
в позднейшей культуре итогом развития (разу-
меется, не окончательным): на архетипический 
способ восприятия накладываются философ-
ская, психологическая, языковая рефлексия, 
множество культурных ассоциаций.

В современной поэзии (начиная со второй 
половины ХХ века) синестезия отражена очень 
широко, наиболее выразительно и многооб-
разно – в поэзии Б. Ахмадулиной, В. Сосноры, 
В. Кальпиди, А. Кабанова, В. Гандельсмана, 
А. Полякова. Встречаются тексты, которые явно 
описывают обусловленность синестетических 
ощущений как восприятия действительности 
в измененном состоянии сознания, например: 
Придет ко мне безумное дыханье/и кровь по 
жилам потечет бойчей,/беспаузное птичье ще-
бетанье/услышу оглушительно ярчей (В. Бауэр). 
Обычно синестезия представлена в тропах, пре-
имущественно эпитетах и метафорах (Нашла 
я доску, на которой режут/хозяйки снедь на 
ужинной заре, –/и заболел какой-то серый 
скрежет/в сплетенье солнц, в дыхательном ре-
бре – Б. Ахмадулина); фигурах, особенно этимо-
логических (Нагота твоя стынет на быстром 

морозе стыда – В. Кальпиди); авторском 
словообразовании (темножужжание слов – 
А. Поляков), в том числе с фонетической де-
формацией слова (мягкий локот радио [вместо 
рокот] – С. Круглов). Синестезия часто порож-
дает дефисные конструкции на границе слово-
образования и синтаксиса (… Тяжелая шпале-
ра –/нет, парча/старая так ало-тусклосеро-/
серебристо-горяча! – А. Пурин).

Соощущения, изображенные поэтами, за-
трагивают все известные каналы восприятия. 
Но сенсорные модальности в рассмотренных 
текстах (примерно 50 авторов) неравноправ-
ны – в совмещенных сенсорных образах один из 
них обычно доминирует. Зрительная и слуховая 
модальности наиболее склонны к доминирова-
нию: часто зрительный образ воспринимается 
через слуховой (Я люблю как зовёт себя птица/
на краю оглушительной тьмы – А. Поляков), 
а слуховое восприятие идет по зрительному ка-
налу (Как в ушах еще темно – И. Булатовский). 
Обоняние в наших примерах из поэзии не до-
минирует: запахи определяются через зритель-
ные образы (Дождь светло пахнет,/Слепо, 
красиво – Н. Делаланд), звуковые, в том числе 
метонимические (Лишь пахнет тишиной и 
соловьями/бульдозер в Ботаническом саду – 
А. Кабанов), вкусовые (Тридцать шесть ква-
дратных эм наперечет/Пахнут сытно, как на 
бойне городской. – М. Степанова), тактильные 
(Запах хлеба жарок и печен – Ю. Кунина) и т. д., 
примеров обратной зависимости не обнаружено.

Возможность кожного зрения (поднимаю 
веки прозревшей кожи,/чешуей очей библейски 
одета – В. Павлова) демонстрирует не только 
предельную обнаженность тела, но и характери-
зует состояние сознания как измененное – с от-
сылкой к сакральной архаике. Способность глаз 
к осязанию (У мужчин глаза – орган осязанья./У 
женщин глаза – орган слуха – В. Павлова) по-
зволяет автору подчеркнуть экстраверсию муж-
ского начала в противовес внимающему слуху – 
принимающему женскому началу. Синестезия 
опредмечивает непредметное, – то, что воспри-
нимается не само по себе, а только по своим 
действиям (Ветер оранжевый, ветер лиловый 
и терпкий – Д. Паташинский), абстрактное 
представляет конкретным: Пахнет временем, а 
время – холодком (В. Ханан), в том числе при 
обозначении эмоций, этических понятий (А за-
пахи стыда, бесшумные вокруг – В. Кальпиди).

Синестезия осуществляет и «магическую» 
функцию языка, характеризуя, например, 
действия, обозначенные перформативными 
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глаголами (… Хотел сказать: Свеча, – / да 
спички почему-то отсырели, / хотел на ощупь 
вымолвить: Гори!.. – А. Кабанов). Указание на 
телес ность, которое появляется при обращении 
к совмещенным модальностям, усиливается 
изображением артикуляции (на ощупь вымол-
вить) и имплицитному указанию на зрение.

Многие ощущения (голод, сытость, бо-
дрость, сонливость), обычно не связанные со 
зрением, слухом, осязанием, обонянием, вкусом, 
в поэзии эту связь обнаруживают: и голодному 
слуху далекая музыка брезжит (В. Кривулин). 
При подобном словоупотреблении, расширяю-
щем референцию означающего, увеличивается 
и объем значения слова. В некоторых случаях 
это оказывается восстановлением прежнего, 
свойственного древнерусскому языку широкого 
значения слова: но ярче всех шагов земли слыш-
ны твои твои (Д. Строцев). Раньше слово яркий 
обозначало интенсивное проявление признака, 
воспринимаемого не только зрением (ср. ярый).

Синестезия в поэзии почти всегда является 
эффективным средством текстовой компрессии: 
И санитарная карета / Полным-бела, боль-
ным-полна (Д. Болотов).

Содержание текстов отчетливо отражает 
тенденцию к синестетическому изображению 
кризисных моментов в жизни человека, к изо-
бражению природных трансформаций, а также 
ко всему, что проявляет себя максимально 
интенсивно. В связи с этим активизируются 
особые стиховые структуры, например, ан-
жамбеман: как-то так жизнь ломается сразу 
так что на изломе пахнет / сладкой тоскою 
(А. Месропян). Характерно, что синестезия 
в поэтических тропах часто связывается с 
изображением смерти (ср. синестетическое 

название заупокойной молитвы «Свете тихий»). 
Особенно отчетливо эта связь обнаруживается в 
стихах В. Кальпиди, в поэзии которого преобла-
дают апокалиптические образы развоплощения 
и метаморфоз: Цветы сквозь воду продевают 
жест, / развоплощенный в нитевидный запах.

Поэты часто изображают отключение ка-
кого-либо органа чувств и возмещение утраты 
другим каналом восприятия: Оглушающе 
пусто, ослепительно тихо окрест, / только 
вьётся в слепой пустоте, как зыбучая пена, 
/ зримый только на звук духовой комариный 
оркестр, / без пюпитров и нот истязающий 
марши Шопена (В. Строчков).

Синестезия – психосоматическое явление, 
основанное и на свойствах сознания, и на свой-
ствах тела, поэтому синестетическое словоупо-
требление выводит читателя или слушателя в 
пространство смысла, находящегося в области 
трансцендентного, невысказываемого, и позво-
ляет на языковом уровне как бы пережить его 
телесность.

Таким образом, синестезия в поэзии – одно 
из убедительных свидетельств измененного 
состояния сознания, в котором пишутся стихи. 
Все проявления синестезии в поэтических тек-
стах могут быть катализатором измененного 
состояния сознания читателя, т. е. быть одним из 
проявлений суггестивного потенциала поэзии. 
В эволюции языка синестезия способствует раз-
витию полисемии.

Спивак Д. Л. Измененные состояния сознания: психо-
логия и лингвистика. – СПб.: «Издательский Дом Ювента»; 
Филологический ф-т СПбГУ, 2000. – 296 с.

Сойнова Н. Кубики Набокова – синестезия/http://www.
pseudology.org/Nabokov/Nabokov_Kubiki.htm (Дата обраще-
ния: 11.11.2011).

АВТОНОМНОСТЬ СИСТЕМ ОПОЗНАНИЯ И ВЕРБАЛИЗАЦИИ ЭМОЦИЙ

Е. С. Иванова
ivanova_rina@mail.ru
Уральский федеральный университет имени 
первого Президента России Б. Н. Ельцина 
(Екатеринбург)

В настоящее время наблюдается рост ин-
тереса гуманитарных наук к вопросам, свя-
занным с изучением эмоциональной сферы. 
Представляется, что психологические исследо-
вания должны стать во главе этого поворота, 
ознаменованного отходом от господства интел-
лекта и признанием ценности эмоциональной 
составляющей человеческой жизни (Российская 

империя чувств, 2010). Разработанные в рамках 
психологии методы, в том числе применимые 
для экспериментального исследования эмоций 
и чувств, несмотря на динамичность, многооб-
разие и выраженные индивидуальные особен-
ности их протекания, позволяют вскрывать 
важные механизмы и закономерности обретения 
человеком опыта переживаний, а также прогно-
зировать влияние аффективной составляющей 
на мышление, поведение и развитие личности.

В ходе предыдущих исследований 
(Иванова Е. С., 2010, 2011) на выборке, соста-
вившей 340 испытуемых, нами был выявлен 
феномен автономности способности опознавать 
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эмоции по лицевой экспрессии и способности 
вербализировать эмоциональный опыт в виде 
эмотивов-номинативов. На нескольких возраст-
ных группах (18–21 год, 25–35 лет) были получе-
ны результаты, убедительно доказывающие, что 
объем активного словаря эмоций, выявляемый 
нами с помощью направленного ассоциативного 
эксперимента, и количество точно опознава-
емых фотографий лицевой экспрессии – со-
вершенно независимые показатели. Разбиение 
общей выборки испытуемых по критериям 
пола, возраста, профессиональных интересов 
также не выявило никакой взаимосвязи между 
тем, какие эмоции человек репрезентирует по-
средством эмотивов-номинативов (что предпо-
лагает в некоторой степени сформированные 
знания о том, какие именно переживания стоят 
за языковыми знаками – названиями эмоций и 
чувств) и тем, лицевые коды каких эмоций он 
способен опознать (что обусловлено сформиро-
ванностью сенсорного эталона и достаточным 
уровнем развития перцептивно-коммуникатив-
ных навыков).

Полученные результаты побуждают про-
должить углубленное исследование процессов 
формирования и взаимодействия двух систем 
знаний об эмоциях – невербальной (в данном 
случае рассматриваемой с позиций сенсорного 
опыта восприятия лицевой экспрессии) и вер-
бальной (в которой информация об эмоциях 
представлена в виде устойчивых знаков в систе-
ме языка – слов, непосредственно называющих 
эмоции). Для решения этой задачи и получения 
убедительных доказательств автономности си-
стем опознания и вербализации эмоций было 
запланировано и реализуется при поддержке 
РГНФ исследование, сочетающее анализ дан-
ных микровозрастных срезов и лонгитюдного 
эксперимента, в котором в качестве испытуе-
мых выступают учащиеся школы с 1-го по 11-й 
класс. В рамках указанного проекта с целью 
получения данных для углубленного анализа 
проблемы разработан специализированный 
экспериментальный подход, согласно которому 
испытуемым для опознания предъявляются 
фотографии лицевой экспрессии тех эмоций, 
которые они непосредственно называют в про-
цессе направленного ассоциирования.

Предварительные результаты, полученные 
в ходе первого года исследования в четырех 
возрастных группах: 7–8 лет, 10–11 лет, 13–14 
лет, 16–17 лет (всего 420 испытуемых), позво-
ляют заключить, что система вербализованных 
знаний об эмоциях, отраженная в активном сло-
варе эмоций, и система перцептивных знаний, 
зафиксированная в опознаваемых мимических 

проявлениях эмоций, демонстрируют суще-
ственную автономность, начиная с младшего 
дошкольного возраста.

Для выборки испытуемых 7–8 лет следует 
отметить относительно низкий процент совпа-
дения эмоций, репрезентированных вербально 
и опознанных по лицевой экспрессии – обоб-
щенный показатель по всей выборке перво-
классников составил 43 % от количества слов, 
называемых каждым ребенком для обозначения 
эмоций и чувств. В случае очень маленького 
объема индивидуального словаря эмоций (3–4 
единицы) совпадения вербализированных 
и опознанных эмоций были полными, а при 
увеличении свыше 6 единиц – степень совпа-
дения снижалась до 25–33 %. Это означает, что 
при относительно развитом словаре эмоций 
ребенок 7–8 лет не всегда способен соотнести 
вербальные знаки – названия переживаний – с 
невербальными (визуальными) формами репре-
зентации этих эмоций, чувств, состояний.

Аналогичным образом выстраивается 
картина и для остальных возрастных групп: 
объем вербализируемых знаний об эмоциях 
существенно опережает способность точно 
распознавать коды лицевой экспрессии данных 
переживаний. Необходимо подчеркнуть, что в 
каждой обследованной возрастной категории 
наблюдаются существенные гендерные разли-
чия объемов активного словаря эмоций у маль-
чиков и девочек, юношей и девушек, а именно: 
девочки и девушки называют существенно 
больше эмотивов, чем их сверстники мужского 
пола. Что касается способности опознавать 
лицевую экспрессию, то гендерные различия 
уже не столь выражены. В младшем школьном 
возрасте различия несущественны – в силу не-
большой точности опознания лицевой экспрес-
сии в целом. В подростковом возрасте девушки, 
в среднем по группе, опознают больше, чем 
юноши, но разброс индивидуальных значений 
слишком велик, поэтому гендерные различия 
не достигают уровня значимости. И только в 
старшем школьном возрасте можно наблюдать 
ситуацию, когда девушки и больше называют, и 
больше опознают эмоций, чем юноши. Тем не 
менее, корреляции между этими показателями 
остаются слабыми, что позволяет говорить о 
независимости функционирования систем опоз-
нания и вербализации эмоций.

Очевидно, полученные данные указывают на 
разные мозговые механизмы обработки, хране-
ния и использования информации об эмоциях, 
в том числе с целью сопоставления данных, 
получаемых из этих автономных систем, что 
обеспечивает более точную и критическую 
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оценку сигналов, поступающих от партнеров по 
общению, позволяет глубже проникать в их ис-
тинные намерения, выявлять ложную информа-
цию, более верно прогнозировать ход развития 
событий. Полученные данные хорошо соотно-
сятся с подходом И. П. Павлова, утверждавшим 
функциональные и морфологические различия 
структур, обеспечивающих первосигнальные и 
второсигнальные коммуникации.
Исследование выполнено при финансовой поддержке 
РГНФ в рамках научно-исследовательского проекта 

РГНФ «Формирование словаря эмоций и развитие 
точности опознания эмоций по лицевой экспрессии», 
проект № 11–36–00332 а2.

Иванова Е. С. Автономность опознания и вербализации 
эмоций в структуре эмоционального интеллекта. // В мире 
научных открытий, Новосибирск, 2010, № 6.2 (12). С.258–
260.

Иванова Е. С. Половозрастные особенности эмоцио-
нального интеллекта и его структурных компонентов. // Об-
разование и наука. Известия Уральского отделения Россий-
ской академии образования. 2011. № 7 (86). С. 65–74.

Российская империя чувств: Подходы к культурной 
истории эмоций. Сб. статей / Под ред. Я. Плампера, Ш. Ша-
хад, М. Эли. М.: Новое культурное обозрение, 2010. 512с.

ВЗАИМОДЕЙСТВИЕ КОЛЛЕКТИВНОЙ И ИНДИВИДУАЛЬНОЙ ПАМЯТИ

Е. Ф. Иванова
elena.f.ivanova@gmail.com
Харьковский национальный университет имени 
В. Н. Каразина (Харьков, Украина)

Индивидуальная память является понятием, 
хорошо изученным в психологии. К настоя-
щему моменту накоплен достаточно большой 
теоретический и эмпирический материал о ее 
процессах, видах, особенностях и свойствах. 
Понятие коллективной памяти, введенное в на-
учный дискурс М. Хальбваксом еще в середине 
20-х годов ХХ столетия, в течение длительного 
времени оставалось практически не употре-
бляемым, в том числе и в психологии (1992). 
Хальбвакс считал (2005), что любому индивиду 
доступны два вида памяти – индивидуальная и 
коллективная. Индивидуальная память связана 
с личностью, индивидуальным опытом, личной 
жизнью. Однако индивидуальная память не 
является чисто индивидуальным процессом, 
ее деятельность определяется обществом, и 
она является социально детерминированной. В 
этом идеи Хальбвакса перекликаются с идеями 
Л. С. Выготского, П. Жане и др.

Как, с помощью каких средств осуществля-
ется такая детерминация? М. Хальбвакс вводит 
понятие рамки, которую составляют устойчивые 
воспоминания, представляющие интерес для 
всего общества, Дж. Брунер говорит о схемах, 
на основе которых индивид конструирует свои 
воспоминания («припоминает»). Продолжая 
эту линию, Дж. Верч (2002) разработал понятие 
схематической нарративной матрицы (schematic 
narrative template), с помощью которой группа 
строит свои воспоминания.

Будь то рамка, или схема, или матрица, они 
являются средством, опосредующим констру-
ирование индивидуальных воспоминаний. 
Особенно явно этот механизм проявляется в 

памяти об исторических событиях. В зависимо-
сти от времени и ситуации общество по-разному 
представляет себе прошлое, оно меняет рамки и 
схемы, а вместе с ним и отдельные индивиды 
переконструируют свои воспоминания вместе с 
изменениями коллективной памяти и ее рамок. 
Мы предположили, что не только коллективная 
память оказывает влияние на индивидуальную 
память, но что между ними осуществляется 
взаимодействие

Предметом нашего эмпирического иссле-
дования было взаимодействие коллективной и 
индивидуальной памяти.

Цель исследования – установить влияние 
коллективной памяти и ее изменений на инди-
видуальную память и влияние индивидуальной 
памяти на коллективную.

Материалом для проведения эмпирического 
исследования стала память о Второй мировой 
войне. Данный выбор был связан со следую-
щими обстоятельствами. В советское время 
в коллективной памяти жителей Советского 
Союза существовала Великая Отечественная 
война. Это была официальная версия, которая 
прочно запечатлелась в индивидуальной памяти 
людей и передавалась последующим поколе-
ниям. Эта версия поддерживалась с помощью 
разных средств, в том числе нарратив именно о 
Великой Отечественной войне был представлен 
и в учебниках истории как одном из наиболее 
консервативных средств поддержания коллек-
тивной памяти.

После распада Советского Союза в офици-
альной украинской истории нарратив о Второй 
мировой войне начал вытеснять нарратив о 
Великой Отечественной войне. Это нашло 
отражение и в СМИ, и в учебниках истории, 
которые задают определенные схемы или 
рамки коллективной памяти об исторических 
событиях. И в публичном дискурсе, и в новых 
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украинских учебниках истории речь идет уже о 
Второй мировой войне. Складывается ситуация 
сосуществования двух разных схем памяти о 
войне: старой, о Великой Отечественной войне, 
и новой, о Второй мировой. Какая схема или 
какие схемы влияют на индивидуальную память 
молодежи и как?

В качестве метода сбора эмпирических дан-
ных было выбрано написание сочинений-эссе 
о Второй мировой войне. Студентам разных 
высших учебных заведений г. Харькова, разных 
специальностей, кроме исторических, было 
предложено написать о Второй мировой войне. 
Всего в исследовании приняли участие 77 чело-
век. Эмпирическое исследование проходило в 
два этапа: первый этап – в 1999 году, второй – в 
2011-м. Методами обработки полученных со-
чинений были качественные методы: качествен-
ный контент-анализ и элементы анализа нарра-
тива. Приведем сравнительные данные.

Сочинения, написанные в 1999 году, более 
информативны, логичны и структурированы. 
Студенты помнят и приводят больше факти-
ческой информации, причем она касается как 
фактов о Великой Отечественной войне (битва 
под Москвой, Сталинградская битва, блокада 
Ленинграда и т. д.), так и тех, которые в совет-
ское время в официальной истории не упомина-
лись (например, пакт Молотова-Риббентропа, 
роль второго фронта, причины неудач в начале 
Великой Отечественной войны, которые свя-
зываются с репрессиями высшего командного 
состава и т. д.). Они достаточно четко разделя-
ют, приводя соответствующие даты и события, 
Великую Отечественную войну и Вторую миро-
вую войну. Можно сделать вывод о том, что в 
данном случае наблюдается сосуществование 
двух разных рамок (или схем) и в коллективной, 
и в индивидуальной памяти, и события, которые 
вспоминаются людьми, разделяются соответ-
ственно этим рамкам.

Молодые люди в 2011 году помнят гораздо 
меньше фактического материала, во многих 
случаях стараются вообще без него обходиться, 
просто выражая свои эмоции и чувства по по-
воду войны. Если фактические данные все же 

воспроизводятся, то за редкими исключениями 
путаются данные о Второй мировой и Великой 
Отечественной войне. Называются даты одной, 
а пишут о другой. Все (кроме одного человека) 
написали, что Вторая мировая война закончи-
лась 9 мая. Это свидетельствует о том, что в 
настоящее время в сознании и памяти молодых 
людей, во всяком случае, участвовавших в ис-
следовании, нет четкого разграничения между 
этими двумя событиями. Это может быть связа-
но с тем, что в настоящее время в украинском 
обществе отмечается наличие двух вариантов 
коллективной памяти о войне (как Великой 
Отечественной и как Второй мировой), которые 
представляют собой, по выражению Дж. Верча 
(2002) соперничающие варианты. В ситуации 
присвоения этих рамок они размываются в 
индивидуальной памяти, и полученная в ре-
зультате рамка представляют собой своего рода 
синкрет из двух соперничающих.

В 2011 году молодые люди включают в свои 
сочинения элементы семейной памяти (рас-
сказы родственников и близких, переживших 
войну), чего практически не наблюдалось ранее, 
поскольку публичная и приватная сферы были 
резко разделены. В настоящее время семейная 
память начинает проникать в публичный дис-
курс, сближая публичную и приватную сферы, 
наполняя публичный дискурс эмоциональной и 
личностной окраской. Так постепенно индиви-
дуальная память начинает влиять на коллектив-
ную, привнося в нее свое содержание.

Таким образом, коллективная и индивиду-
альная память оказывают взаимное влияние 
друг на друга: коллективная память является той 
рамкой, которая задает основное направление и 
содержание, а индивидуальная память насыща-
ет эту рамку своим содержанием, чувствами и 
эмоциональной окраской.

Halbwachs M. 1992. On Collective Memory. Chicago and 
London: The University of Chicago Press.

Хальбвакс М. 2005. Коллективная и историческая па-
мять // Память о войне 60 лет спустя: Россия, Германия, Ев-
ропа. М.: Новое литературное обозрение, 16–50.

Wertsch J. 2002. Voices of Collective Remembering. N.Y.: 
Cambridge University Press.
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НОВОГО ВОЛОКОННО-ОПТИЧЕСКОГО МЕТОДА

О. И. Ивашкина1,2, М. А. Зоц1,2, 
Л. В. Амитонова2,3, И. В. Федотов2,3, 
А. Б. Федотов2,3, А. М. Желтиков2,3

oivashkina@gmail.com
1НИЦ «Курчатовский институт», 
2НИИ Нормальной физиологии 
им. П. К. Анохина (Москва), 
3МГУ им. М.В. Ломоносова (Москва)

Для решения вопросов о клеточных и моле-
кулярных механизмах научения и других ког-
нитивных процессов необходимы подходы, по-
зволяющие оценивать активность клеток мозга 
при выполнении животными различных задач. 
Методы электрофизиологии позволяют реги-
стрировать электрическую активность целого 
мозга или отдельных нейронов у животных в 
свободном поведении, например, при приоб-
ретении нового опыта. При этом классические 
методы изучения биохимических и генетиче-
ских процессов протекающих в мозге, либо не 
обладают достаточным разрешением, либо воз-
можны только на срезах и образцах мозга post 
mortem. Одним из подходов, разработанных в 
последнее время, является оптическая реги-
страция различных флуоресцентных маркеров, 
позволяющих визуализировать различные про-
цессы, протекающие в нейронах. Однако суще-
ствующие способы такой визуализации либо не 
позволяют проводить исследования на одном и 
том же животном в течение долгого времени, 
либо требуют жесткой фиксации животных.

Данная работа была направлена на созда-
ние нового волоконно-оптического сенсора 
для решения задач in vivo визуализации про-
цессов, протекающих в нейронах. В работе 

использовали самцов трансгенных мышей ли-
нии Tg (Egr1-EGFP) 60Gsat/Mmcd), у которых 
ген флуоресцентного белка eGFP встроен под 
промотор немедленно раннего гена zif/268. 
Перед началом эксперимента в интересующую 
область мозга животным под наркозом вживля-
ли оптоволокно, закреплённое в специальном 
коннекторе (рис. 1). Возбуждение осуществляли 
непрерывным излучением второй гармоники 
Nd: YAG лазера на длине волны 473 нм; сбор 
люминесцентного отклика осуществлялся тем 
же волокном, регистрацию проводили с по-
мощью ФЭУ (рис. 2). Использовали волокно 
диаметром оболочки 125 мкм и сердцевины 50 
мкм. Предложенный метод крепления позволял 
проводить регистрацию из одной и той же об-
ласти мозга на протяжении длительного времен 
(до нескольких недель). Была показана возмож-
ность длительной регистрации флуоресцентно-
го сигнала eGFP в области СА1 гиппокампа у 
животных в свободном поведении в домашней 
клетке. При этом сигнал оставался стабильным 
на протяжении всего времени регистрации. 
Кроме того, показано равномерное снижение 
уровня флуоресценции в области СА1 гиппо-
кампа в ответ на световую депривацию. При 
этом электрокожное раздражение или введение 
судорожного агента пентилентетразола вы-
зывало достоверное усиление флуоресценции 
eGFP в гиппокампе, а стимуляции вибрисс – в 
бочонковых полях соматосенсорной коры, что 
согласуется с данными о возможности индук-
ции Zif/268.

Таким образом, в данной работе был пред-
ложен новый метод для регистрации актив-
ности клеток мозга в бодрствующем мозге, а 

Рис. 1. Схема крепления оптического волокна к 
черепу мыши.

Рис. 2. Схема установки для регистрации.
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также показана его эффективность для изучения 
процессов экспрессии генов. Используемый 
в данной работе подход может быть применён 
для изучения биохимических и генетических 

процессов, происходящих в нейронах животных 
в моменты обучения и решения сложных когни-
тивных задач.

РОЛЬ КОГНИТИВНОГО КОНФЛИКТА В ОСОЗНАНИИ 
ИМПЛИЦИТНОГО ЗНАНИЯ

И. И. Иванчей, Н. В. Морошкина
ivancheyii@gmail.com, moroshkina.n@gmail.com
СПбГУ (Санкт-Петербург)

В исследованиях процесса формирования 
понятий были получены данные о том, что, 
решая соответствующие когнитивные задачи, 
человек получает не только эксплицитное, но и 
имплицитное знание о структуре материала, с 
которым работает. В частности, в исследовании 
В. Ф. Петренко было показано, что, даже если 
человек не может сформулировать искомое 
свойство, он приобретает имплицитное знание о 
нём, которое помогает ему давать верные ответы 
в большом проценте случаев (Петренко, 1974). 
Аналогичный феномен достаточно давно изве-
стен в когнитивной психологии под названием 
«имплицитного научения». Значительная часть 
современных работ по имплицитному научению 
посвящена изучению соотношения имплицитно-
го и эксплицитного знания, формирующегося в 
процессе познания (см., например, Rünger 2011). 
Однако проблеме осознания имплицитного зна-
ния посвящено не так много исследований. Цель 
настоящей работы – восполнить этот пробел.

В классических и современных работах 
подчёркивается, что сознание необходимо 
человеку для контроля над ситуациями, в ко-
торых привычные, автоматические программы 
деятельности сталкиваются с препятствиями. 
Мы предположили, что столкновение человека 
с опытом, противоречащим его имплицитным 
знаниям, может способствовать их переводу в 
осознанный план. Одна из форм такого опыта – 
ложная обратная связь. В ответ на привычный 
ответ испытуемый получает неожиданный сиг-
нал «имеющееся знание ложно!». Но конфликт 
в имплицитном знании может возникать также 
и между разными его компонентами, если в 
ходе научения согласованные ранее параметры 
ситуации начнут противоречить друг другу. 
Этот вариант конфликта аналогичен эффекту 
многозначности, который может быть снят вме-
шательством сознания (о снижении многознач-
ности информации при сознательной обработке 
см. Аллахвердов 1993). Таким образом, в нашем 

эксперименте мы проверяли две гипотезы: к 
осознанию устойчивого имплицитного знания 
ведёт 1) опровергающая его информация в виде 
ложной обратной связи; 2) столкновение с опы-
том, вызывающим конфликт между его разными 
компонентами.

Для проверки этих предположений был про-
веден эксперимент, в котором на первом этапе 
у испытуемых формировалось имплицитное 
знание об особенностях предъявленных сти-
мулов, а на втором – они сталкивались с опы-
том, противоречащим полученному знанию. 
Использовалась модифицированная методика 
формирования понятий. В эксперименте при-
няли участие 78 добровольцев (30 мужчин и 48 
женщин от 18 до 24 лет). В качестве стимульного 
материала выступали геометрические фигуры, 
предъявляемые на экране компьютера. Фигуры 
различались рядом свойств (размер, цвет, форма 
и т. д.).

Эксперимент состоял из двух этапов, в 
каждом из которых предъявлялось 30 фигур. 
Экспериментатор загадывал геометрическое 
свойство (невыпуклость), которое должен был 
угадать испытуемый. После предъявления 
каждой фигуры испытуемый выдвигал предпо-
ложение о том, обладает ли предъявленная фи-
гура загаданным свойством. Затем он получал 
обратную связь об истинности своего предполо-
жения («верно» или «неверно»). После первого 
этапа испытуемые могли сформулировать свои 
гипотезы о загаданном свойстве. На втором 
этапе свою гипотезу можно было указать после 
каждой пробы.

Испытуемые делились на две группы. В 
группе № 1 обратная связь всегда была истин-
ной, в группе № 2 на втором этапе в 15 % проб 
она была ложной.

 На первом этапе у невыпуклых фигур всегда 
были прямые стороны (например, крест или 
звезда), в то время как невыпуклые округлые 
фигуры (названные нами «критическими» – на-
пример, полумесяц) появлялись только на вто-
ром этапе.

Мы ожидали, что испытуемые будут де-
монстрировать имплицитное научение в ходе 
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первого этапа (увеличение процента пра-
вильных ответов при неспособности назвать 
загаданное свойство). Если на осознание 
имплицитного знания влияет противоречие с 
реальностью, то мы ожидаем, что количество 
испытуемых, осознавших загаданное свойство 
(фактически решивших задачу), будет больше 
в группе № 2 (межгрупповой план). Если же 
фактором осознания является конфликт внутри 
имплицитного знания, то осознание загаданного 
свойства будет в большинстве случаев следовать 
сразу после предъявления «критических» фигур 
(внутригрупповой план).

Анализируя результаты, мы считали, что ис-
пытуемый решил задачу, если он формулировал 
свойство, близкое по смыслу к геометрической 
невыпуклости и не допускал ошибок в класси-
фикации фигур. Из 78 испытуемых на первом 
этапе задачу решили 14 человек, у остальных 
наблюдалось значимое снижение процента 
ошибок (ANOVA с повторными измерениями, 
F = 3,736, df = 5, p = 0,006). Как и ожидалось, на 
первом этапе эксперимента было зафиксирова-
но имплицитное научение.

В группе № 1 искомое свойство в ходе вто-
рого этапа сформулировали 8 человек (25,8 %), 
в группе № 2–6 (18,8 %). Различие статисти-
чески не значимо. Таким образом, гипотеза 
о влиянии конфликта между имплицитным 
знанием и обратной связью не подтвердилась. 
Из 14 человек, решивших задачу на втором 
этапе, 11 сформулировали верную гипотезу 
сразу после встречи с «критическими» фигура-
ми: в пробе с критической фигурой или сразу 
после неё (различие значимо, биномиальный 
критерий, p = 0,047). Время ответа при встрече 
с «критическими» фигурами не отличалось 
у них от среднего времени ответа по всем 
пробам (U Манна-Уитни, p = 0,333), что под-
тверждает неосознанный характер процессов, 

приведших этих испытуемых к решению 
(они не имели сознательной цели развести 
эти свойства). Гипотезу № 2 мы считаем под-
тверждённой. Кроме того, мы проанализиро-
вали эмоциональные реакции испытуемых на 
разные типы фигур. Всего таких реакций было 
35. Только 3 из них пришлось на пробы с не-
адекватной обратной связью. В то же время 16 
из 35 случаев эмоциональных комментариев 
присутствовало в пробах с «критическими» 
фигурами (различие значимо, биномиальный 
критерий, p = 0,003). Этот факт согласуется с 
данными Тихомирова О. К. об эмоциональном 
предвосхищении решения (Тихомиров 1969) 
и подтверждает, что осознание имплицитного 
знания о загаданном свойстве было индуциро-
вано именно «критическими» фигурами.

Результаты проведенного эксперимента 
подтвердили наше предположение о том, что 
имплицитное знание может быть осознанно в 
случае столкновения с противоречием. Наши 
данные свидетельствуют о том, что такое про-
тиворечие должно возникать между разными 
компонентами имплицитного знания. Именно 
в этом случае к решению задачи подключается 
сознание, и уже на сознательном уровне прини-
мается решение о том, какая из составляющих 
его знания послужит основой для ответа.
Исследование поддержано грантом РФФИ № 12–
06–00311 и грантом факультета психологии СПбГУ 
№ 8.23.456.2011.
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НЕЙРОФИЗИОЛОГИЧЕСКИХ ПРОЦЕССОВ ГОЛОВНОГО 
МОЗГА В МЕХАНИЗМАХ ПСИХИЧЕСКОГО ОТРАЖЕНИЯ
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РАН (Санкт-Петербург)

Исследования в области психофизиологии 
конца ХХ века раскрыли значение понятия 
информационной составляющей как одного из 

важнейших факторов, сближающих мировоз-
зрение психологов и физиологов в понимании 
мозговых механизмов психического отражения. 
В соответствии с современными представлени-
ями информационная составляющая включает 
процессы отражения мозгом внутренних состо-
яний организма и воздействий на эти состояния 
самых разнообразных факторов окружающей 
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среды (Судаков К. В., 1999). Сформулированны
е А. А. Ухтомским (1923) в учении о доминанте 
теоретические положения о функциональных 
органах нервной системы и индивида ради-
кально изменили представления о головном 
мозге как сложно организованной в простран-
стве динамической супрасистеме, распола-
гающей широким спектром взаимодействия 
со столь же сложно организованной средой 
обитания. Современный уровень развития си-
стемной нейрофизиологии человека позволяет 
исследовать принципы и механизмы регулятор-
ных функций головного мозга, раскрывающие 
особенности пространственно-временной ор-
ганизации, различающихся по амплитудно-вре-
менным параметрам градуальных процессов на 
разных уровнях структурно-функциональной 
организации ЦНС. Накопленные в этой об-
ласти знания обеспечили возможность поиска 
мозговых феноменов, тесно связанных с меха-
низмами психического отражения. Раскрытие 
иерархического принципа пространственно-
временной организации разных по амплитуд-
но-временным параметрам градуальных ней-
рофизиологических процессов, при различии 
их информационного содержания на разных 
уровня структурно-функциональной организа-
ции, определило выбор «языков» мозга, позво-
ляющих с наибольшей полнотой исследовать 
мозговые механизмы обеспечения состояния 
покоя, активного бодрствования, эмоций, про-
цессов восприятия и внимания, памяти и вер-
бальной ассоциативно-мыслительной деятель-
ности, включая творчество (Бехтерева Н. П., 
1971, 1988; Бехтерева Н. П. и др., 1977–2001; 
Аладжалова Н. А., 1979; Иваницкий А. М. 
и др., 1984, 2002; Ливанов М. Н., 1989; 
Илюхина В. А., 1990, 2010; Александров Ю. И., 
1995, 2006; Цицерошин М. Н. и др., 2000; 
Прибрам К., 1975; Наатанен Р., 1997 и многие 
другие).

Изучение основных закономерностей 
соподчиненности и относительной незави-
симости в пространственной организации 
разных по амплитудно-временным параметрам 
градуальных скоростных, медленных и сверх-
медленных процессов, регистрируемых в раз-
личных зонах коры и подкорковых структур 
головного мозга, а также в корковых проекциях 
основных интегративных центров в отведении 
с поверхности головы, при выполнении вер-
бальных психологических тестов, позволили 
дифференцировать вклад исследуемых фено-
менов в организацию простых и сложных ви-
дов психической деятельности. Это подтверж-
дено результатами многолетних исследований 

академика Н. П. Бехтеревой и ее школы при 
изучении принципов и механизмов организа-
ции корково-подкорковых систем со звеньями 
различной степени жесткости, участвующих 
в обеспечении эмоций, внимания, кратко-
срочной и долгосрочной памяти, вербальной 
ассоциативно-мыслительной деятельности 
(Бехтерева Н. П., 1971–2004).

В их число вошло изучение мозговых 
механизмов феномена детекции ошибок. 
Установлен иерархический принцип мозговой 
организации феномена детекции ошибок при 
реализации вербальной мнестической дея-
тельности. Впервые этот феномен был описан 
Н. П. Бехтеревой и В. Б. Гречиным (1968) в 
прижизненно идентифицируемых зонах ба-
зальных ганглиев, при выполнении тестов на 
краткосрочную память, по параметрам локаль-
ной динамики сверхмедленных колебаний на-
личного кислорода, что свидетельствовало об 
особенностях локальных, воспроизводимых 
изменениях метаболических процессов при не-
правильном выполнении теста. На нейрональ-
ном уровне свойство детекции ошибок в тесте 
на опознание пороговых зрительных стимулов 
было обнаружено по опережению реакции 
нейронов базальных ганглиев на ошибку ранее, 
чем это обнаруживал сам человек. Этот фено-
мен раскрывал вклад исследуемых нейронов в 
механизмы неверно принятого решения о зна-
чимости стимула (Бехтерева Н. П. и др., 1985). 
На системном уровне мозговые механизмы де-
текции ошибок и универсальность процессов, 
вовлеченных в выполнение ложного действия, 
были подтверждены по параметрам когнитив-
ных вызванных потенциалов микровольтового 
диапазона (слабый сигнал), регистрируемых в 
корковых проекциях основных интегративных 
центров с поверхности головы (Киреев М. В. 
и др., 2008). Сходные закономерности иерар-
хического принципа организации были вы-
явлены при изучении мозговых механизмов, 
обеспечивающих реализацию: а) вербальной 
ассоциативно-мыслительной деятельности, 
связанной с ассоциацией слогов в слова (по 
параметрам воспроизводимых вызванных 
сверхмедленных колебаний потенциалов 
микровольтового диапазона); б) механизмов 
принятия решения о готовности к действию (по 
параметрам волны ожидания – феномен CNV), 
регистрируемых в структурах таламуса, стри-
опаллидума, в хвостатом ядре и в корковых 
проекциях лобной области при отведении с по-
верхности головы (Илюхина В. А., Хон Ю. В., 
1973; Илюхина В. А., 2010). Использование ди-
намического факторного анализа для изучения 
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пространственно-временной организации меж-
нейронного взаимодействия в этих условиях 
позволило выявить характерные перестройки 
типов кооперации нейронных ансамблей, дис-
криминируемых первым и вторым факторами 
(Бунзен П. В. и др., 1975; Илюхина В. А., 2010). 
Установлено, что психологический и нейрофи-
зиологический эквиваленты принятия решения 
о готовности к действию, свидетельствующие 
об оптимальном состоянии процессов про-
извольного внимания, отсутствовали в тех 
случаях, когда амплитуда спонтанных сверх-
медленных колебаний потенциалов (СМКП) 
секундного диапазона в исследуемых зонах 
мозга превышала 100 мкВ. Наличие такого 
рода спонтанных СМКП свидетельствовало 
о локальном метаболическом напряжении в 
головном мозгу, характерном для лиц с эмоци-
ональными расстройствами, при хроническом 
психоэмоциональном стрессе и для больных с 

психическими заболеваниями (астено-ипохон-
дрический синдром, нарколепсия).

Накопленные к настоящему времени знания 
позволяют рассматривать, доступные для из-
мерения, разные по скоростям и интенсивности 
воспроизводимые взаимодействия импульсных 
и градуальных (волновых) нейрофизиологиче-
ских феноменов в качестве основного способа 
неинвазивного, прижизненного изучения слож-
но организованного в пространстве и времени 
объемного движения информационно-управ-
ляющих систем головного мозга, которое, на 
наш взгляд, и является тем универсальным, 
многорегистровым содержанием «языков» моз-
га, составляющих сущность психического от-
ражения окружающего нас мира, реализуемого 
в организации психологических эквивалентов 
функциональных состояний, познавательной 
деятельности и приспособительного поведения 
человека.

КОГНИТИВНЫЕ ПОТЕНЦИАЛЫ МОЗГА 
НА СИТУАЦИОННО-ЗНАЧИМУЮ ИНФОРМАЦИЮ

Е. С. Исайчев
Isaychev@bk.ru
МГУ им. М. В. Ломоносова (Москва)

В настоящее время проблема выявления си-
туационно-значимой для субъекта информации 
(скрываемые знания, детекция лжи) в судебной 
практике, при профотборе или при проведе-
нии служебных расследований традиционно 
решается с использованием классических 
инструментальных методов – тестированием 
на полиграфе. В качестве ведущих процессов 
при выявлении значимой информации в разных 
школах и направлениях берутся различные 
психические функции и состояния, такие, как: 
внимание, рабочая память, инконгруэнтность 
предъявляемой семантической информации со 
следами эпизодической памяти, эмоциональ-
ные реакции и реакции активации. Несмотря 
на видимые различия в базовых конструктах, 
реальные практические выводы о лжи/правде 
всегда основываются на динамических изме-
нениях показателей вегетативной НС. То есть 
коррелятами участия психических процессов 
и состояний, в процессе сокрытия значимой 
для субъекта информации, являются показа-
тели эмоционального напряжения и стресса. 
Попытки найти надежные «прямые» когнитив-
ные показатели скрываемых знаний ведутся с 
80-х годов прошлого века и связаны с анализом 

электроэнцефалограммы (ЭЭГ) и когнитивных 
вызванных потенциалов (КВП) мозга. В ряде 
работ (Rosenfeld J. P. et al. 1987, Farwell L. A., 
Donchin E. 1991, Rosenfeld J. P. 2000) было по-
казано, что отдельные компоненты КВП и их 
амплитудно-временные характеристики могут 
служить индикаторами когнитивных процессов, 
отражающих принятие решения в ситуациях 
ложных и правдивых ответов на значимую для 
субъекта информацию. В то же время имеются 
данные о том, что конфигурация и распределе-
ние компонентов КВП по скальпу, их амплитуда 
и латенция значительно меняются в зависи-
мости от целого ряда факторов (Kok A. 2001, 
Vendemia J. M.C., Buzan R. F. 2005). Изменение 
экспериментальной парадигмы, порядка предъ-
явления стимульного материала и инструкции, 
условия регистрации и усреднения – все это 
значительно меняет анализируемые параметры 
КВП. Таким образом, с одной стороны, много-
значность психологической и психофизиологи-
ческой интерпретации механизмов и процес-
сов, которые связаны с генерацией отдельных 
компонентов КВП порождает основную мето-
дологическую проблему использования КВП 
в детекции скрываемых знаний – проблему 
адекватной теоретической модели «психофи-
зиологических механизмов» обмана. С другой 
стороны, высокая динамичность компонен-
тов КВП в зависимости от индивидуальных 
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особенностей испытуемых, экспериментальной 
парадигмы, способов регистрации и обработки 
данных, ставит вопрос о поиске надежных ме-
тодов анализа КВП.

В настоящем докладе представлены ре-
зультаты экспериментального исследования 
по использованию КВП для выявления ситу-
ационно-значимой информации в процессе 
намеренного обмана. Основной целью ис-
следования была разработка математических 
алгоритмов анализа динамических изменений 
амплитудно-временных и пространственных 
характеристик индивидуальных КВП, за-
регистрированных в ситуациях правдивого и 
ложного ответов. Методическая процедура ре-
гистрации КВП на ситуационно-значимые сти-
мулы проводилась на аппаратно-программном 
комплексе фирмы «МЕДИКОМ–МТД». Запись 
ЭЭГ велась по 21 каналу, монополярно, с рефе-
рентами А1, А2. Частота дискретизации – 250 
Гц, частотный диапазон – от 0,16 до 30 Гц. Для 
контроля общего функционального состояния 
испытуемого и артефактов регистрировали 
электрокардиограмму, фотоплетизмограмму, 
кожно-гальваническую реакцию и электро-
окулограмму. В исследовании приняли участие 
28 человек (20 женщин и 8 мужчин, средний 
возраст – 23 года). В качестве значимого сти-
мула для женщин использовалось собственное 
имя испытуемой, для мужчин – его фамилия. 
Для повышения мотивации испытуемых 
создавалась определенная игровая ситуация. 
Испытуемому рассказывали про технологии и 
методы выявления лжи и предлагали поиграть 
в «разведчика». Сюжет игры: «Вы – развед-
чик. Вас подозревают в хищении секретных 
документов. Вы живете в стране под чужим 
именем (это ваш псевдоним). Неприятелю из-
вестно имя человека, похитившего документы, 
то есть ваше настоящее имя. Их специалистами 
написана компьютерная программа, которая по 
ответам мозга может определить, врет человек 
или говорит правду. Ваша задача – скрыть 
собственное имя и обмануть компьютер». 
Инструкция испытуемым: «Вам будут предъ-
явлены на экране монитора различные имена 
(фамилии). Среди имен будут встречаться 
ваше собственное имя и выбранный вами псев-
доним. На вопрос «Ваше имя – Татьяна?» вы 
должны отвечать отрицательно (если вас зовут 
Татьяна), нажимая клавишу «нет» (правая кла-
виша мыши). При предъявлении имени-псев-
донима вы должны отвечать утвердительно, 
нажимая клавишу «да» (левая клавиша мыши). 
При предъявлении любых других имен вы от-
вечаете «нет» (правая клавиша мыши).

КВП на правдивые и ложные ответы обраба-
тывались с помощью модифицированных или 
специально разработанных математических ал-
горитмов. Основной подход к построению этих 
алгоритмов заключался в векторном представле-
нии характеристик базисных компонентов КВП, 
информативных для различения правдивых и 
ложных ответов. Для поиска оптимального ал-
горитма обработки и статистического анализа 
КВП были апробированы различные способы 
математического построения векторов при-
знаков ВП: а) построение вектора признаков, 
состоящего из коэффициентов оконного преоб-
разования Фурье; б) построение вектора призна-
ков, состоящего из коэффициентов вейвлет-пре-
образования; в) построение вектора признаков, 
состоящего из коэффициентов преобразования 
Эрмита.

В ходе поиска количественного критерия 
для выявления и оценки ситуационно-значимой 
информации по компонентам КВП и проведе-
ния статистического анализа индивидуальных и 
групповых данных были разработаны три ори-
гинальных метода определения лжи на основе 
различных характеристик ЭЭГ и ВП: 1) метод 
анализа соотношений ритмов мозга (вероят-
ность обнаружения лжи – 80 %); 2) метод, осно-
ванный на машинном обучении (вероятность об-
наружения лжи – 72 %); 3) метод поиска отличий 
в ВП (вероятность обнаружения лжи – 82 %). На 
основе корреляционного анализа результатов 
этих методов был разработан интегральный 
алгоритм, вероятность обнаружения лжи по 
нему составляет 93 %. Полученные данные о 
возможных психофизиологических механизмах 
скрываемых знаний, лжи и обмана обсуждаются 
в терминах теории функциональной системы и 
теории векторного кодирования.
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ЦЕЛОСТНЫЙ ПОДХОД К ИЗУЧЕНИЮ РАЗВИТИЯ 
ДОСЛОВЕСНОЙ КОММУНИКАЦИИ

Е. И. Исенина
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Ивановский государственный университет 
(Иваново)

В последние два десятилетия наблюдается 
большое число исследований различных на-
правлений (когнитивного, прагматического, 
нативистского и др.) в области развития до-
словесной коммуникации. Это свидетельствует 
о необходимости использования целостного 
подхода к анализу дословесной коммуникации. 
Целостный подход предполагает изучение ор-
ганической системы как целого, несводимого 
к сумме его частей; выделение целостных 
единиц анализа, наиболее адекватных для объ-
яснения свойств целого; выделение целеобра-
зующих факторов и законов развития целого. В 
наших работах в конце 70-х – начале 80-х годов 
исследовались: протознаки, языковые функции 
высказываний в дословесной коммуникации, 
развитие диалога, влияние речи взрослых на 
развитие дословесной коммуникации, особен-
ности развития дословесной коммуникации у 
слышащих и глухих детей, движущие силы раз-
вития протоязыка. (Исенина, 1986 и др.). Задачей 
данного исследования является рассмотрение 
целостных психологических моделей речи и 
дословесной коммуникации и их возможностей 
в исследовании проблем развития дословес-
ной коммуникации. При этом полагается, что 
одной из основных характеристик речи явля-
ется ее процессуальность. Целостный подход 
связан с понятием единицы психологического 
анализа Л. С. Выготского, которая обладает (в 
отличие от элементов) неразложимыми далее 
существенными свойствами, присущими цело-
му, является моделью предмета исследования и 
представляет существенные связи и параметры 
объекта. Смысл и значение, синтез интеллекта, 
аффекта и волевой тенденции, согласно теории 
Л. С. Выготского,– это образования, включа-
ющие элементы как познавательной, так и 
поведенческой сферы, как эмоционального, 
так и коммуникативного, как внутреннего, так 
и внешнего (Выготский, с.357, Морозов, с. 
96, 97). Д. МакНейл (McNeil, 2005), используя 
понятие «единицы анализа» Л. С. Выготского, 
рассматривает природу жестов, появляющихся 
совместно со словесной речью. Единица анали-
за (ЕА) – точка роста жестов, минимальная еди-
ница диалектического изменения, обладающая 
самоорганизующейся силой. Механизм этого 

динамического процесса роста – диалектика 
образа и языка. ЕА содержит два противопо-
ложных семиотических вида значения: мгно-
венный глобальный целостный образ (жест) и 
имеющий временную последовательность, ор-
ганизацию частей и иерархию – язык (McNeil, 
с.18). Согласно модели Хайдеггера, МакНейл 
считает, что коммуникация – не обмен сигна-
лами, а следствие «социального резонанса и 
«проживания в доме бытия» (McNeil, с.19). 
Одной из важных составляющих модели яв-
ляется контекст. В дискурсе он формализован 
как поле противоположностей в пространстве 
тематических единиц дискурса. Рассматривая 
развитие жестов у детей, МакНейл приходит к 
выводу, что ЕА не должна использоваться при 
анализе жестов детей до 3–4 лет. До этого воз-
раста слова не являются знаками, отсутствуют 
семиотические отношения между означаемым 
и означающим. Действительно, полноценные 
семиотические отношения между означаемым 
и означающим в слове появляются гораздо 
позже, однако процесс развития дословесных 
средств коммуникации начинается очень рано. 
Поэтому необходимо обосновать особенности 
единицы анализа в дословесном периоде. Хотя 
автор, говоря о динамичности образа жеста, 
справедливо указывает, что жест определяется 
контекстом большого дискурса, включая память 
и намерения (McNeil, c.54), не ясна роль эмо-
ционального компонента речи – переживания 
в единице анализа. В книгах Ю. Джендлина 
с феноменологической позиции используется 
понятие смысла, не выражаемого с помощью 
символов. Это непосредственно ощущае-
мый допонятийный смысл. Модель процесса 
Ю. Дженлина – это контекстно-процессуальная 
генетическая целостная модель речи (Gendlin, 
электрон. ресурс, 2001). Джендлин просле-
живает функционирование непосредственно 
ощущаемых невербализованных смыслов в 
речи, мышлении, наблюдении, в работе памя-
ти, понимания и действия. Восполняя пробел 
между физиологией и психологией, Джендлин 
включает телесную ситуацию и поведение в 
одну парадигму. С новых методологических по-
зиций рассматривается сознание, восприятие, 
чувства, тело, время, окружение, имплицит-
ность, механизмы и процессы коммуникации, 
начиная с коммуникации животных, жестового 
языка и далее – символической словесной 
коммуникации. Язык понимается как систе-
ма культурно структурированных ситуаций, 
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контекстов взаимодействия (что делают и что 
говорят). Ситуация сама внутренне построена 
как система взаимосвязанных возможных дей-
ствий и их последствий. Опираясь на результа-
ты исследований когнитивного развития в дет-
стве, индивидуальные чувственные смыслы, 
рассматриваемые Джендлином, конечно, при-
сущи детям младенческого и раннего возраста. 
Однако возникает вопрос, каким образом они 
принимают участие в процессе коммуникации, 
становятся культурными смыслами, при каких 
условиях они развиваются и способствуют раз-
витию речи, учитывая, что ребенок с рождения 
беспомощен.

Ответы на вопросы о развитии символи-
ческой коммуникации у младенцев и детей 
раннего возраста можно найти в исследова-
ниях К. Тревартена (Trevarthen, 1989, см. 
также T. Striano, Ph.Rochat, M. Tomasello и 
др.), которые в своей основе (соответствуя 
идеям Выготского о социальной природе раз-
вития речи) перекликаются с идеями развития 
общения и речи в работах М. И. Лисиной. 
К. Тревартен полемизирует со сторонниками 
теории однозначной зависимости развития 
первоначальной символизации у детей от раз-
вития интеллекта. Именно в интерсубъектном 
взаимодействии (а не в голове) вырастают 
такие процессы, как решение проблем, запо-
минание каузальных отношений, планирование 
стратегий действий. Именно во взаимодей-
ствии имеется естественная мотивация для 

интерсубъектных отношений и обмена мыслей 
друг с другом. Используя феноменологиче-
ский метод исследования отношений между 
матерью и ребенком, Тревартен рассматривает 
этапы развития коммуникации, действий мла-
денца, протосимволизации и символизации в 
безопасных ласковых и игровых отношениях 
матери и младенца с первых месяцев жизни и 
до дошкольного возраста в различных культу-
рологических ситуациях. Это дает возможность 
сделать выводы о единице анализа – минималь-
ной единице диалектического изменения.
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КОНЦЕПТ «ДЕВУШКА» В СОЗНАНИИ ОСЕТИН И РУССКИХ

Л. Б. Кабалоева
kabaloeva@list.ru
Северо-Осетинский государственный 
университет им.К.Л.Хетагурова (Владикавказ)

В последние годы этнокультурное сознание 
стало объектом пристального внимания иссле-
дователей, что связано с происходящими в мире 
процессами: с одной стороны, глобализацией, 
и как следствие этого, активизацией межэтни-
ческих контактов, с другой – процессами, им 
противостоящими, антиглобализационными, 
направленными на осознание своей роли в 
общей мировой культуре и активизацию нацио-
нального самосознания.

Данными обстоятельствами объясняется 
интерес исследователей, а также определяется 
актуальность работ, направленных на изучение 
этнокультурного сознания.

Сравнительное описание образов этнокуль-
турного сознания посредством объективиру-
ющих их языковых средств с использованием 
ассоциативных методов даёт возможность 
выявлять совпадающие и несовпадающие фраг-
менты в структуре и содержании сознания пред-
ставителей сравниваемых этнокультур.

Целью экспериментального исследования 
является моделирование содержания и структу-
ры концепта «девушка» как мыслительной еди-
ницы в сознании осетин и русских, постоянно 
проживающих в Республике Северная Осетия-
Алания, с языком общения русским.

При построении стратегии исследования мы 
исходили из гипотезы, в соответствии с которой 
этнокультурная специфика концепта «девушка» 
как единицы мышления наиболее ярко должна 
быть выражена в гендерной парадигме, так как 
одним из признаков, по которым традиционно 
отличается одна культура от другой, является то, 
насколько содержания ролей, которые отводятся 
в ней мужчине и женщине, различаются между 

собой, что, несомненно, оказывает влияние на 
формирование сознания как мужчин, так и жен-
щин в той или иной культуре. Кроме того, ген-
дерно окрашенные структуры сознания, как было 
показано в работе В. А. Ефремова (2010), управ-
ляют процессами членения действительности и 
её концептуализации человеком, т. е. собственно 
мыслительными процессами. Поэтому исполь-
зование гендерной парадигмы при исследовании 
концептов как единиц этнокультурного мышле-
ния представляется вполне оправданным.

В свободном ассоциативном эксперименте 
принимали участие 124 испытуемых (ии) жен-
ского пола, студенток высших учебных заведе-
ний г. Владикавказа. В результате когнитивной 
интерпретации по методике И. А. Стернина 
(2007: 33–40) полученного вербального экспе-
риментального материала были смоделированы 
структура и содержание концепта «девушка» в 
сознании ии двух экспериментальных групп: 
осетинок (владеющих осетинским и русским 
языками) и русских (владеющих только русским 
языком), а также были описаны категориальная 
структура и полевая организация исследуемого 
концепта по группам ии. Сравнительный анализ 
фрагментов содержания концепта «девушка» в 
сознании испытуемых двух эксперименталь-
ных групп позволил сделать выводы о том, 
что данный концепт содержит несовпадающие 
знания об исследуемом фрагменте реальности, 
стоящим за словом «девушка» в сознании ии в 
зависимости от национальной принадлежности, 
что определяет характер функционирования 
данного концепта как мыслительной единицы в 
сознании его носителей.

Стернин И.А. Психолингвистика и концептология // 
Воп росы психолингвистики. М., 2007. № 5. С. 33-40. 
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М. К. Кабардов, Е. А. Бауэр
kabardov@mail.ru, rsmirr@mail.ru
Психологический институт РАО (Москва)

Основная тенденция современной диффе-
ренциальной психологии и психофизиологии 

проявляется в интеграции частных, разнород-
ных знаний в единую теорию индивидуально-
сти. Сегодня это область знания, максимально 
развернутая на запросы практики и потому 
очень быстро развивающаяся. Как известно, 
дифференциальная психология имеет области 
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пересечения с различными другими отрас-
лями психологического знания. В настоящее 
время дифференциальная психология изучает 
индивидные, предметно-содержательные и 
духовно-мировоззренческие качества индиви-
дуальности, особенности самосознания, стиле-
вых характеристик личности и осуществления 
различных видов деятельности (профессио-
нальной, учебной, общения и др.). Важнейшим 
направлением дифференциальной психологии и 
психофизиологии в связи с этим является изуче-
ние индивидуально-типических особенностей 
обучаемых в процессе обучения, в том числе 
обучения иностранному языку.

На фоне повышающихся требований к ис-
пользованию иностранного языка (ИЯ) до сих 
пор не решено существующее противоречие 
между устойчивыми индивидуально-типиче-
скими особенностями учащихся в овладении 
ИЯ и односторонним применением обучающих 
технологий. В связи с этим возникает необходи-
мость дополнения теоретических построений 
в области преподавания ИЯ и потребность в 
использовании новых методов и методик, име-
ющих более широкие возможности и бόльший 
эффект обучающего воздействия.

В 2011 году нами была проведена серия 
исследований, основной целью которой стало 
экспериментально-теоретическое изучение за-
кономерностей межполушарной асимметрии 
мозга и их влияния на индивидуально-типиче-
ские особенности обучающихся при овладении 
ИЯ в стране изучаемого языка. Важной целью 
исследования является также разработка и при-
менение методик, учитывающих индивидуаль-
но-типические особенности учащихся, обуслов-
ленные межполушарной асимметрией мозга, и 
активизирующие доминирующий тип овладения 
ИЯ. Речь идет о выделенных М. К. Кабардовым 
типах овладения ИЯ – коммуникативно-рече-
вом, когнитивно-лингвистическом и смешанном 
(Кабардов, 1983).

Психологическое исследование индиви-
дуальных стратегий усвоения ИЯ позволяет 
существенно углубить характеристику индиви-
дуальных стратегий деятельности и, в конечном 
итоге, помочь при разработке новых методов 
обучения. При этом особое внимание уделяется 
особенностям общения учащихся между собой 
и с носителями ИЯ.

Исследование проводилось на скомбиниро-
ванной выборке молодых испытуемых общим 
количеством 50 человек в возрасте 18–26 лет 
и осуществлялось на базе курсов немецкого 
языка при интеграционных центрах г. Кельна 
(Германия) для русскоговорящих учащихся. 

Преобладающий метод обучения – традицион-
ный с элементами коммуникативной методики.

В результате проведенного исследования 
нам удалось выявить:

1. Особенности зрительной, моторной и слу-
ховой асимметрии учащихся.

2. Особенности усвоения ИЯ учащимися и 
типы овладения ИЯ:

а) уровень достижений учащихся по ряду 
характеристик владения ИЯ;
б) особенности памяти и показатели вербаль-
ного и невербального интеллекта учащихся с 
различными типами овладения ИЯ;
в) особенности коммуникативного поведе-
ния учащихся и восприятия ими иноязычной 
речи на слух;
г) особенности личности обучающихся.
3. Анализ успеваемости обучающихся с раз-

личными типами овладения ИЯ при традицион-
ном методе обучения ИЯ.

Кроме того, был проведен формирующий 
эксперимент с целью повышения эффективно-
сти обучения ИЯ, с использованием принципа 
активизации доминирующей индивидуальной 
стратегии усвоения ИЯ.

Как показали данный эксперимент и ранее 
проводимые исследования, существуют доста-
точно устойчивые индивидуально-типические 
особенности, проявляемые при обучении ИЯ. 
Эти особенности, как показывают исследования 
Кабардова М. К. и Бауэр Е. А., имеют тенденцию 
сохранения от возраста к возрасту: их наличие 
обнаруживается уже в младшем школьном воз-
расте, сохраняясь в подростковом, юношеском 
и более старшем возрастах (Кабардов, 2006; 
Смирнова-Бауэр, 2007).

Типы овладения ИЯ являются индивидуаль-
ным стилем деятельности. Характеристики меж-
полушарного взаимодействия и латерализация 
функций, являющиеся важнейшей индивиду-
ально-природной предпосылкой формирования 
и развития способностей и индивидуализации, 
имеют фундаментальное значение для изучения 
вопросов, связанных с мозговыми механизмами 
речевой деятельности, коммуникацией и логи-
ко-грамматическими аспектами языковых спо-
собностей. Анализ полушарных функций имеет 
особое значение при изучении типов овладения 
ИЯ и разных видов способностей.

Важной особенностью проводимого нами 
исследования является наличие естественной 
языковой среды, в которой находятся обучае-
мые. С одной стороны, данное условие должно 
оказывать положительное воздействие на ско-
рость и эффективность усвоения ИЯ. Речь идет 
о непосредственной возможности применять 
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полученные знания в жизни и совершенствовать 
их. С другой стороны, наличие языковой среды 
является некоторым стресс-фактором для об-
учающихся, которые, по их признанию (55 %) ис-
пытывают давление со стороны преподавателей 
и общества, возлагающих на них определенные 
ожидания. Как показывают многочисленные 
тестирования уровня усвоения получаемых зна-
ний, наличие языковой среды не оказывает суще-
ственного влияния на успешность овладения ИЯ.

В ходе эксперимента используется разрабо-
танная Бауэр Е. А. новая методика преподавания 
ИЯ, учитывающая три фактора, выделенных 
Кабардовым М. К.: фактор учителя, фактор 
ученика и фактор метода (Кабардов, 1999). 
При разработке данной методики учитыва-
лись индивидуально-типические особенности 

обу чающихся в овладении ИЯ – типы овладения 
ИЯ – для обеспечения развития доминирующей 
стратегии усвоения ИЯ.

Кабардов М. К. Роль индивидуальных различий в 
успешности овладения иностранным языком. /Авторефе-
рат…/ М., 1983. 25 с.

Кабардов М. К. Система «Учитель – Метод – Ученик». 
Дифференциально-психологические и психофизиологиче-
ские аспекты.//В сб.: Доклады юбилейной научной сессии, 
посвященной 85-летию психологического института им. 
Л. Г. Щукиной. М., 1999. С. 129–145.

Кабардов М. К. Учет индивидуальных особенностей и 
инновационные технологии. Тезисы докладов на междуна-
родной научно-практической конференции «Технологии и 
инновации в педагогике, психологии и лингвистике». 20–
21 ноября 2006 г.– М., 2006. С. 24–25.

Смирнова-Бауэр Е. А. Межполушарная асимметрия 
мозга и технологии обучения иностранному языку. Моно-
графия//МГОУ, 2007.– 155 стр.

«Я ВСЁ УВИДЕЛ». МЕЖПОЛУШАРНОЕ 
ВЗАИМОДЕЙСТВИЕ В АКТАХ ВОСПРИЯТИЯ

М. Ю. Каверина
telli777@gmail.com
НИИ нейрохирургии им.акад.Н.Н.Бурденко 
РАМН (Москва)

Экспериментальные исследования в об-
ласти психологии восприятия и внимания об-
наруживают факты, показывающие, что наше 
восприятие зрительных сцен и происходящих 
событий является гораздо менее полным, чем 
нам кажется. Восприятие окружающего мира 
организуется смыслом, который имеют объ-
екты и события для индивида. Преобладающая 
часть актов восприятия протекает неосознанно, 
составляя как бы «фоновую поддержку» нашего 
поведения. Если на дороге появляется камень, 
через который мы легко перешагиваем, то время 
его восприятия и принятие решения «больше на 
камень не смотреть», как правило, не осознают-
ся. Как только смысл камня, как преодолимой 
преграды на нашем пути, установлен, регулиру-
ющий механизм «я здесь все увидел» переводит 
восприятие и внимание на другие объекты.

Процессы, ограничивающие избыточность 
«фонового» восприятия, характеризуются по-
следовательностью «от общего к частному» («от 
глобального к локальному»). Филогенетическая 
целесообразность глобального зрения (пред-
шествующего сосредоточению на деталях) со-
стоит в том, что подобным образом ситуация 
оценивается с точки зрения наиболее важных 
для выживания организма характеристик. Стадо 
газелей вспугнет и тигр, и приближающийся 

автомобиль, вне зависимости от конкретных 
признаков этих объектов. Кроме того, деталь-
ный анализ, выделяющий все новые подроб-
ности объекта, может оказаться бесконечным. 
Необходим механизм, на непроизвольном уровне 
прерывающий акт восприятия. Превалирование 
симультанных процессов позволяет оптимизи-
ровать восприятие.

Нейрональная организация перечисленных 
механизмов восприятия является достаточно 
«жесткой», она не поддается произвольному 
«отключению». Одним из экспериментов, под-
тверждающих это положение, является иссле-
дование Д. Навона. Он предъявлял испытуемым 
большие буквы, состоящие из маленьких букв, 
которые могли совпадать или не совпадать с 
большими. При настройке на глобальную фор-
му она идентифицировалась без всякой интер-
ференции со стороны букв локального уровня. 
При настройке на восприятие деталей картина 
была иной. Ответы были более медленными, а 
если стимулы оказывались неоднородными, на-
блюдался эффект интерференции глобального 
уровня: ответы еще больше замедлялись и ста-
новились менее точными. Испытуемые не могли 
произвольно «отключить» глобальный уровень 
восприятия (D. Navon, 1977).

Вероятность того, что мы заметим или не за-
метим те или иные объекты, меняется с измене-
нием их смысла в нашей текущей деятельности. 
В экспериментах К. Шабри и Д. Саймонса от ис-
пытуемого требовалось сосчитать число передач 
мяча во время игры в баскетбол. Неожиданно 
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появлявшаяся на площадке горилла не явля-
лась игроком команды. Отсутствие смысловой 
нагрузки на этот объект приводило к тому, что 
многие испытуемые не замечали его появления. 
«Слепота по невниманию» является «платой» 
за то, что мы можем отсеять детали, мешающие 
решению основной задачи. Работа мозга не 
подразумевает расточительного использования 
ресурсов на осознание всего, что нас окружает 
(К. Шабри, Д. Саймонс, 2011).

«Ответственность» за «фоновое воспри-
ятие», за смысловой уровень переработки 
информации, за реализацию решений «надо ли 
смотреть дальше» несет правое полушарие моз-
га. Симультанное восприятие, которое обеспе-
чивается работой правого полушария, в опреде-
ленном смысле, предшествует произвольному, 
сукцессивному восприятию, осуществляемому 
на основе функциональной активности левого 
полушария. Эти теоретические положения 
подтверждаются как многочисленными кли-
ническими исследованиями, так и данными, 
полученными с участием здоровых испытуемых 
(картирование с использованием функциональ-
ной магнитной томографии).

Очаговые поражения мозга искажают те 
характеристики психических процессов, в 
осуществлении которых принимали участие 
пострадавшие структуры. Прерывание нейро-
нальных связей приводит к угрублению, укоро-
чению, упрощению специфичных для данного 
отдела мозга процессов. При поражении право-
го полушария мозга решение «я всё увидел» 
приобретает утрированный характер, оно как 
бы появляется раньше времени. В отделении 
нейрореабилитации ИНХ нами была обследо-
вана группа из 23 больных, у которых в резуль-
тате очагового поражения правого полушария 
мозга появилось игнорирование левого полу-
пространства (левосторонняя фиксированная 
агнозия). Поведение больного с левосторонней 
агнозией не похоже на поведение плохо видя-
щего человека, он не пытается «всмотреться», 
разобраться, разглядеть объекты. Команда о 
завершении восприятия «я все увидел» не со-
провождается ощущением ошибки. Если перед 
больным тарелка с едой, он может не увидеть, 
что на левой части тарелки еще осталась пища. 
Если попросить его прочитать текст, то начнет 
читать только правую часть каждой строчки. 
Однако если обратить внимание больного на 
то, что он не посмотрел на левую часть своей 
тарелки, то он увидит пищу. Если для правиль-
ного прочтения страницы положить левую руку 
больного на текст и попросить вести пальцем по 
строке, притронувшись вначале к собственной 

левой руке, можно добиться правильного чте-
ния. На этих приёмах привлечения произволь-
ного внимания больного к его затруднениям мы 
основывали коррекционное обучение больных 
с левосторонней агнозией. Больные обучались 
развернутому, осознанному, последовательно-
му сканированию зрительного поля. Снижался 
удельный вес «пострадавшей» глобальной стра-
тегии восприятия с ее сигналом «я все увидел». 
За 3–4 коррекционных занятия мы добивались 
частичного преодоления дефекта – у пациента 
появлялась возможность самостоятельно справ-
ляться с затруднениями в повседневной жизни.

Говоря об игнорировании левого простран-
ства, надо подчеркнуть, что по степени выра-
женности эта характеристика варьировала, как 
от одного больного к другому, так и у одного и 
того же больного на протяжении курса восстано-
вительного обучения. Для объективизации этого 
процесса мы проводили пробу на зачеркивание 
точек, расположенных в случайном порядке на 
листе бумаги. Степень нарушения варьировала 
от полного игнорирования всех точек, за ис-
ключением узкой полосы в правой части листа, 
до «невнимания» лишь к одной точке в нижнем 
левом углу.

Распределение внимания в однородном зри-
тельном поле оценивалось при помощи компью-
теризированной методики, описанной нами ра-
нее (М. Ю. Каверина, 2008). Было показано, что 
при прочих равных условиях фокус внимания 
смещается в сторону, противоположную функ-
ционально более активному полушарию. То есть 
скрытое невнимание к правой части зрительного 
поля возникает и при поражении левого полу-
шария, однако оно никогда не достигает степени 
игнорирования, т. е. никогда не проявляется в 
повседневной активности больного. И только 
поражение правого полушария с его неосозна-
ваемыми и почти не поддающимися произволь-
ному подавлению командами на завершение 
актов восприятия («я все уже увидел») приводят 
к грубой «слепоте по невниманию» – игнориро-
ванию левой части пространства.
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ОТРИЦАТЕЛЬНЫЙ ИНПУТ: ДАННЫЕ РУССКОЙ СПОНТАННОЙ РЕЧИ

В. В. Казаковская
victory805@mail.ru
Институт лингвистических исследований РАН 
(Санкт-Петербург)

1. Результаты недавних кросс-линг вис ти чес-
ких исследований инпута (child-directed speech) 
предоставили новые аргументы к неутихающей 
дискуссии о ведущих факторах речевого онтоге-
неза (Kilani-Schoch et al. 2008, Chouinard, Clark 
2003, Saxton et al. 2005). Анализ различных 
способов реагирования взрослого (caregiver) на 
речевую продукцию ребенка, интерпретируе-
мых как позитивные / негативные свидетельства 
(positive / negative evidence), показывает, что ин-
пут помогает ребенку обнаружить и запомнить 
правильное / ошибочное. Полученные данные 
способны существенно ослабить тезис о «линг-
вистической бедности» обращенной к ребенку 
речи взрослого, а значит – и о ключевой роли 
«врожденных языковых структур» (LAD) в про-
цессе освоения языка. Предполагается также, 
что взрослый довольно чувствителен к детским 
аграмматизмам. Однако остается неизвестным, 
ошибки каких типов провоцируют отрица-
тельный инпут в большей степени, поскольку 
практически отсутствуют исследования, выпол-
ненные на материале морфологически богатых 
языков. Кроме того, обнаружение предпочти-
тельных тактик реагирования взрослых – носи-
телей разных языков – ставит вопрос о факторах, 
обусловливающих качественное своеобразие 
их «реактивного репертуара» (Kazakovskaуa, 
Balčiūnienė 2011).

В докладе обсуждаются прагматические, 
коммуникативные и структурные характеристи-
ки реплик-реакций русскоязычного взрослого 
на ошибочные и «неполные» глагольные выска-
зывания ребенка раннего возраста. Результаты 
сопоставляются с аналогичными данными, по-
лученными при анализе инпута языков, разли-
чающихся с точки зрения богатства флективной 
системы (кросс-лингвистический проект «Pre- 
and Protomorphology in Language Acquisition», 
рук.– В. У. Дресслер, Австрийская АН).

2. Материалом исследования послужил 
корпус расшифрованных и закодированных 
(CHILDES (В. MacWhinney)) аудиозаписей 
спонтанных диалогов с ребенком (34 часа, 8,5 
тысячи диалогических единств) третьего года 
жизни: с 2;0 – момента появления первых гла-
гольных форм (MLU=1.032) до 2;8 – времени 
их активного и практически безошибочного 
употребления (MLU=2.603). (Корпус собран 

под руководством Н. В. Гагариной.) Единицами 
анализа явились 1692 пары смежных реплик, 
включающих высказывание ребенка с глаголом 
и реакцию на него взрослого.

Используемая прагматическая классифика-
ция реплик взрослого основывается на разгра-
ничении реакций на формальную (собственно 
языковую) и содержательную стороны детской 
реплики, позволяющем выделить металингви-
стические (metalinguistic) и конверсациональ-
ные (conversational) типы реакций. Помимо 
этого, реплики были закодированы как вопро-
сительные либо невопросительные повторы, 
расширения, исправления, реформуляции и 
кларификации.

Анализ, направленный на выявление корре-
ляции «тип ошибки – тип реакции», учитывал 
классификации ошибок по а) их соответствию 
определенной грамматической категории (на-
клонение, время, возвратность, род, лицо, чис-
ло) и б) правильному / ошибочному способу 
образования, употребления либо согласова-
ния. Ошибки, связанные с пропуском глагола 
(смыслового, модального или фазисного), при-
сутствуют в обеих классификациях («неполные 
высказывания»).

3. Исследование русского корпуса показало, 
что взрослый в высокой степени «реактивен»: 
процент игнорированных им реплик ребенка 
крайне невелик (14 % –12 %), а кроме того, 
реактивные реплики значительно превышают 
инициативные.

Конверсациональные реакции – как на пра-
вильные (adult-like), так и на ошибочные репли-
ки ребенка – преобладают (в обоих случаях они 
составляют 58 %); и этом плане русский инпут 
схож с французским, немецким и литовским. 
Однако процентное содержание русских мета-
лингвистических реакций на правильные выска-
зывания ребенка (30 %) значительно превышает 
результаты, полученные при анализе других 
корпусов (лит.– 16 %, фр.– 5 %, нем.– 3 %).

Глагольные ошибки ребенка, вопреки рас-
пространенному мнению, немногочисленны 
(12,4 %), и с возрастом их количество неуклонно 
снижается (97 % –4 %). Эволюция металинг-
вистических реакций взрослого на них имеет 
отчетливый «пик»: 62 % – 82 % в возрасте 
2;4–2;6 (Казаковская 2010). Существенно, что 
дистрибутивные различия детских ошибок по 
двум классификациям не меняют основного 
результата в соотношении прагматических ре-
акций взрослого. Взрослый менее толерантен к 
некорректному образованию, согласованию или 
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пропуску глаголов, поэтому количество мета-
лингвистических реакций незначительно только 
в сфере глагольного употребления (ошибки в 
наклонении и морфопрагматике).

Наиболее распространенными структурны-
ми типами металингвистических реплик-реак-
ций оказались кларификативные вопросы, кото-
рые свидетельствуют о непонимании взрослого 
и предполагают – со стороны ребенка – более 
четкий повтор. Доминирующие в сфере конвер-
сациональных реакций вопросы-расширения 
включают произнесенное ребенком в широкий 
лексико-грамматический контекст. В этом от-
ношении наши результаты оказались близки к 
данным, полученным на материале литовского 
инпута: вопросительные реплики составили 
более половины всех реплик-реакций в обоих 
корпусах (рус.– 56 %, лит.– 70 %), в отличие от 
немецкого и французского корпусов, где преоб-
ладали невопросительные повторы (90 %).

4. Итак, есть основания полагать, что рус-
ские взрослые в диалоге с ребенком высоко 
«отзывчивы и реактивны». Их реакции предо-
ставляют ребенку достаточные позитивные и 
негативные свидетельства для развития раз-
личных компонентов коммуникативной компе-
тенции ребенка: конверсациональные реакции 
в большей степени существенны для диалоги-
ческой компетенции, в то время как металинг-
вистические – важны для системно-языковой. 
Распределение прагматических реакций на оши-
бочные высказывания зависит от типа ошибки: 
взрослые более чувствительны к ошибочному 
образованию глагола и менее – к его контекстно-
му употреблению. Кроме того, они по-разному 

реагируют на одинаковые ошибки ребенка, 
сделанные им в разном возрасте, что подтверж-
дает теорию стадиальности реакций взрослого 
(Chouinard, Clark 2003). Исследование показало 
также, что взрослые, являющиеся носителями 
ареально и генетически близких языков, де-
монстрируют одинаковые коммуникативные 
стратегии, несмотря на различия, сложившиеся 
в индивидуальном стиле общения с ребенком. 
Диспропорция, выявленная в сфере прагматиче-
ских характеристик реактивных реплик взрос-
лого, может отчасти объяснить дивергенцию в 
развитии системно-языковой и диалогической 
компетенций, зафиксированную на ранних эта-
пах речевого онтогенеза (Казаковская 2011).
Исследование поддержано Фондом Президента РФ 
(грант НШ «Петербургская школа функциональной 
грамматики»).
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Что объединяет моделирование эксперт-
ных знаний и когнитивные психологиче-
ские методы? Термин «инженерия знаний» 
(knowledge engineering) введен Э. Шортлиффом, 
Д. Бучманом и Э. Фейгенбаумом (1979). Ее 
центральным моментом является извлечение 
экспертных знаний и их представление в оп-
тимальной модели. Для извлечения знаний ис-
пользуются коммуникативные и когнитивные 

методы, с помощью которых инженер по знани-
ям помогает эксперту вербализовать и формали-
зовать необходимые сведения. Традиционно из 
широкого ассортимента психологических мето-
дов в инженерии знаний применяются различ-
ные виды диалогов (от ознакомительного опро-
са в начале разработки до критического обзора 
ближе к ее завершению) и групповые методы (от 
мозгового штурма до заочной Дельфийской ме-
тодики) (Червинская К. Р. 2002). Когда прямые 
методы извлечения знаний не дают желаемого 
результата, используются непрямые методы.

Эти методы основаны на разных формах 
субъективного шкалирования и служат для ре-
конструкции индивидуальных семантических 
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пространств. Экспертом в определенной шкале 
оцениваются смысловые расстояния между эле-
ментами знаний (различия и степень сходства 
между концептами, атрибутами, между элемен-
тами знаний разного типа). Построение семан-
тического пространства эксперта – это переход 
на язык более высокого уровня абстракции, хотя 
применяемые для этого методы инженерии зна-
ний достаточно просты.

К непрямым методам инженерии знаний от-
носятся различные виды сортировок – по отно-
шению эксперта к концептам в рамках решения 
определенного круга задач или по взаимоотно-
шениям концептов предметной области между 
собой с построением иерархической диаграммы 
кластеров концептов. В результате применения 
этих методов можно построить концептную 
карту предметной области, смоделировать по-
токи данных, жизненный цикл объектов или 
последовательность действий (построить сети 
Петри).

Как непрямой способ исследования зна-
ний широко используется матричный подход. 
Метод матрицы атрибутов заключается в ко-
личественной оценке экспертом связи между 
каждым из набора атрибутов и каждым объек-
том предметной области. Метод репертуарных 
матриц (repertory grids) предложен автором 
теории личностных конструктов Дж. Келли. 
Целью его применения является выявление 
персональных конструктов эксперта, т. е. тех 
признаков или свойств, по которым объекты 
сходны между собой и, следовательно, отлич-
ны от других объектов. Конструкт – некоторая 
ось, относительно которой располагаются 
подмножества элементов, количественно 
связанных с конструктом. При этом объекты 
связаны определенным контекстом – репер-
туаром предметной области, а эксперт оцени-
вает каждый объект предметной области по 
каждому конструкту. Если аналитик изменяет 
репертуар (набор элементов знаний), то выяв-
ляются конструкты разного уровня общности 
(Франселла Ф., Баннистер Д. 1987).

Перечисленные когнитивные методы на-
правлены на извлечение экспертных знаний, но 
не менее важным аспектом инженерии знаний 
является их моделирование. Модели представ-
ления знаний имеют психологические корни:

• модель фреймов – иерархически органи-
зованная структура, предложенная Марвином 
Минским (1979);

• сетевая модель имеет аналогом структуру 
долговременной памяти человека и пригод-
на для представления знаний любых типов 
(Quillian, M.R. 1968);

• продукционную модель как способ пред-
ставления знаний в виде совокупности правил 
предложил Э. Пост (Уэно Х. 1989).

С последней декады прошлого века актив-
но разрабатывается онтологический подход к 
моделированию знаний. С одной стороны, он-
тология – раздел метафизической философии, 
в котором рассматриваются всеобщие основы, 
принципы бытия, его структура и закономер-
ности. С другой, онтологией называются пред-
ставленные на определенном языке знания 
о предметной области (Клещев А. С. 2008). 
Онтология – формальная система понятий 
предметной области, их свойств, отношений 
между ними и правил операций над ними. 
Онтологический подход к моделированию пред-
метной области дает возможность разрабатывать 
информационные системы «верхнего уровня» и 
обеспечить интероперабельность первичных 
информационных систем.

В настоящее время развивается парадиг-
ма двухуровневых информационных систем 
(Гусев А. В. с соавт. 2005). В традиционных 
информационных системах конкретные данные 
согласованы с объектной моделью предметной 
области. Примером двухуровневого подхода 
является стандарт разработки OpenEHR (http://
www.openehr.org/standards/iso.html). На базовом 
уровне стандарт OpenEHR включает модель-
онтологию, называемую референтной моделью. 
Она согласована с моделью второго уровня, ко-
торая является совокупностью моделей отдель-
ных элементов знаний (медицинских терминов, 
процессов, явлений). Эти частные модели 
называются архетипами, соответствуют реаль-
ным потребностям медицинского персонала и 
могут изменяться медицинскими аналитиками. 
Медицинские данные конкретных пациентов 
в данном стандарте представляются в соответ-
ствии с референтной моделью и архетипами. 
Такая архитектура значительно уменьшает 
вариабельность используемых данных в разных 
информационных системах, позволяет им обме-
ниваться информацией и совмещать электрон-
ные записи пациентов.

Невзирая на варианты моделей, объектом 
моделирования остаются знания, а методиче-
ской основой их извлечения являются когнитив-
ные и коммуникативные методики. В процедуре 
«добычи» знаний до сих пор не решены многие 
проблемы. Так, в настоящее время отсутствуют 
верифицированные методы извлечения и пред-
ставления скрытых экспертных знаний, которые 
являются исключительно важными для под-
держки принятия решений и разработки двух-
уровневых информационных систем.
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Один из подходов к исследованию созна-
ния – изучение работы сознания на основе ана-
лиза природы ошибок, которые оно совершает. 
Традиционным источником ошибок являются 
иллюзии размера, в которых равные части неко-
торых геометрических фигур воспринимаются 
испытуемыми как неравные. Известно, что сила 
иллюзий размера зависит от направленности 
внимания (на изображение в целом или же на его 
отдельные фрагменты), от модальности предъ-
явления иллюзии (зрительная или тактильная), 
от модальности, в которой дается ответ испыту-
емого (вербальная или тактильная). В тактиль-
ной модальности сила иллюзии также зависит 
от того, видит ли испытуемый руку, которой 
совершает указывающие движения (Bruno N., 
Bernardis P., Gentilucci M. 2008; Carey D, 2001). 
В целом, в тактильной модальности сила ил-
люзии меньше, чем в зрительной модальности 
(Milner A. D., Goodale M.A, 1995; Proffitt D. R., 
Creem S. H., 1999). Одно из объяснений этого 
может заключаться в существовании двух под-
систем восприятия – восприятие для действия и 
восприятие для познания. Подсистема восприя-
тие для действия направлена на до-объектную 
оценку характеристик пространства и, по-
видимому, находится поэтому под меньшим 
контролем сознания. Таким образом, снижение 
сознательного контроля ведет к правильному 
решению задачи. Похожая интерпретация ре-
зультатов при решении других когнитивных 
задач существует в (Морошкина Н. В., 2006).

Будет ли зависеть сила иллюзии от руки, ко-
торой испытуемый совершает движения?

В наших опытах испытуемым на экране мо-
нитора предъявляли иллюзии Мюллера-Лайера, 

трапеции и Понзо с различным размером объек-
тов (70, 100 и 150 мм), а также контрольные про-
бы. Испытуемые должны были отметить размер 
предъявляемых объектов на сенсорном экране. 
В опытах участвовало 2 группы испытуемых-
правшей, в каждой группе по 16 испытуемых. 
Одна группа (группа A) видела руку, которой 
совершались указывающие движения, другая 
(группа B) – не видела руки. Каждая группа была 
разбита на 2 подгруппы. Испытуемые одной 
подгруппы (подгруппа R) сначала осуществля-
ли все пробы правой рукой, а затем левой рукой. 
Испытуемые другой подгруппы (подгруппа L) 
сначала осуществляли все пробы левой рукой, а 
затем правой рукой.

Оценивали различие в силе иллюзии размера 
между правой и левой руками испытуемых каж-
дой подгруппы. Показано, что для испытуемых 
подгруппы BL сила иллюзии достоверно меньше 
для указывающих движений левой руки, для ис-
пытуемых подгруппы BR существует тенденция 
той же направленности. Для группы A отличий 
в силе иллюзии размера между левой и правой 
рукой не обнаружено (см. табл. 1).

Подгруппа AL AR BL BR

Различие в силе 
иллюзии, мм

3.5 4 -5.6 -6* 

Таблица 1. Различие в средней силе иллюзии 
между левой и правой рукой.

Мы предполагаем, что подобный эффект 
связан со степенью вовлеченности правого и ле-
вого полушария в процесс оценки длины линий. 
Сила иллюзии оказывается меньше для левой 
руки, движениями которой управляет не только 
левое, но и правое полушарие. По всей вероят-
ности, когда испытуемые сначала осуществляют 
движения левой рукой, доминирует правополу-
шарная метрическая система репрезентации, что 
приводит к более точной оценке длины линии 
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(Grafton S. T., Hazeltine E., Ivry R. B., 2002). В 
управление движениями правой руки вовлечено 
левое полушарие (Jager G., Postma A., 2003). 
Вероятно, в данном случае преобладает катего-
риальная пространственная система внутренних 
репрезентаций, лишенная точной метрики. В то 
же время отнесение предъявленных стимулов к 
некоторой категории предполагает включение 
сознания в данный процесс. Тогда, когда ис-
пытуемые видят свою руку, процесс оценки 
размера идет под большим контролем сознания 
и, следовательно, при большем участии левого 
полушария – и в этом случае различия в силе 
иллюзии между левой и правой рукой не на-
блюдается. Полученные результаты отчасти 
согласуются с данными, полученными нами 
ранее в вертикальной плоскости – указывающие 
движения левой руки испытуемых по иллюзии 
Мюллера-Лайера были точнее, чем указываю-
щие движения правой руки испытуемых.
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ОБ ОДНОЙ ТИПОЛОГИЧЕСКИ УНИКАЛЬНОЙ МЕТАФТОНИМИИ

Р. С. Кимов
rashki@kbsu.ru
Кабардино-Балкарский госуниверситет 
(Нальчик)

Данное сообщение представляет собой часть 
исследования, посвященного изучению соматиз-
мов кабардино-черкесского (=кабардинского) 
языка и связано с рассмотрением нового явления 
в когнитивной семантике, которое с легкой руки 
Луи Гуссенса (Goosens 1990) получило назва-
ние «метафтонимия» – родовой термин (cover 
term), введенный для общего обозначения двух 
моделей взаимодействия метафоры и метони-
мии. Так, анализируя, конвенционализирован-
ные выражения (conventionalized expressions), 
которые в качестве одного из компонентов вклю-
чают «представителя» одной из трех донорских 
областей: (1) части тела, (2) звуки (3) ожесто-
ченные действия (violent actions), Л. Гуссенс 
пришел к выводу о том, что каждый из них 
может перейти в целевую область, названную 
им «речевые действия» (linguistic actions), что 
предопределяется возможным одновременным 
или последовательным «прочтением» одной и 
той же фразы в терминах метафоры или мето-
нимии. Ср. примеры to bite off one’s tongue в 
значении to make oneself unable to speak (1); to 
giggle в значении express by or utter with a giggle 
(2) и snap at в значении say or answer in an angry 

or rude way (3). Использование трех донорских 
областей для концептуализации указанной ре-
сурсной зоны, как оказалось, опирается на два 
доминирующих типа: метафора из метонимии 
и метонимия в метафоре. Что же касается 
такой разновидности, как метонимия из мета-
форы, автору не удалось обнаружить ее в анали-
зируемом материале, хотя, по его мнению, такое 
в принципе возможно (though not impossible in 
principle) [Goossens 2002: 349–379]. В данном 
сообщении нас интересует именно этот тип, ко-
торый не удалось обнаружить Л. Гуссенсу: viz. 
метонимия, порождаемая метафорой.

Так, анализируя семантику частотных суще-
ствительных английского языка в нашем более 
раннем исследовании (Кимов 1982), выполнен-
ном в духе традиционного (логического подхода 
в широком смысле), мы обнаружили, что на-
звания времен года с регулярностью использу-
ются в целях метафорической номинации (весна 
любви нашей, ср. англ. the autumn of our love). 
Кроме этого, все существительные «темпораль-
ного» ряда: минута, день, ночь, неделя, год и 
т. д.), как оказалось, способны к метонимиче-
скому расширению сферы референции, которое 
укладывается в формулу ВРЕМЯ –—> событие 
(ср. Это было ужасное утро). Данная формула 
носит характер лингвистической универсалии, 
ввиду того, что метонимия в отличие от мета-
форы является «отражением регулярных связей 
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в объективном мире» (ср. Le terrible hiver russe 
est le principal ennemi de l’armée napoléonienne).

Вместе с тем, подходя с когнитивных по-
зиций к описанию кабардинского языка (Кимов 
2006) и экстраполируя выводы, полученные 
нами ранее в другой парадигме знания, мы вы-
явили типологически уникальную особенность 
вторичного знакообразования, т. е. типологиче-
ски уникальную метафтонимию. В кабардин-
ском языке сосуществуют две конкурирующие 
модели восприятия мира – антропоморфная и 
зооморфная. При этом именно сквозь призму 
зооморфной модели осуществляется концепту-
ализация времени. Так, начало и конец протя-
женных вытянутых объектов (палка, веревка) в 
кабардинском языке обозначаются при помощи 
двух соматизмов, используемых в своих мета-
форических значениях (пэ нос символизирует 
начало, а кIэ хвост – конец). Эти же самые 
соматизмы служат в этом языке для метафори-
ческого обозначения начала и конца временных 
отрезков. Отсюда при буквальном переводе на 
русский язык мы имеем нос и хвост утра/неде-
ли, зимы/осени/года и т. д.). Других обозначе-
ний начала и конца временного отрезка язык 
просто не имеет! Эти же самые метафориче-
ские имена (пэ нос и кIэ хвост) используются в 
кабардинском языке в метонимических целях, 

чем и обусловлено функционирование большого 
количества вполне нормативных примеров (ср. 
«нос года/осени/недели» был для нас несчаст-
ливым, посмотрим, что нам принесет «хвост 
года/осени/недели’; ср. также: «нос фильма/
романа мне не понравился, хвост фильма/ро-
мана намного интереснее’).

Не вызывает сомнения то, что в данных и им 
подобных многих примерах мы имеем дело с 
особым случаем метафтонимии (метонимия из 
метафоры), явлением, которое вызвано к жизни 
сложной концептуальной цепочкой (простран-
ственная метафора создает экспериенциальную 
базу для временной метафоры, которая в свою 
очередь закладывает когнитивные основания 
для конечного «продукта» – метонимии), укла-
дывающейся в формулу ВРЕМЯ > СОБЫТИЕ.
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О ВЗАИМОСВЯЗИ МЕНТАЛЬНОСТИ И ИНСТИТУЦИОНАЛЬНОСТИ

С. Г. Кирдина, Ю. А. Александров
kirdina@bk.ru, yuraalexandrov@yandex.ru
Институт экономики РАН, Институт 
психологии РАН (Москва)

Аргументируется взаимосвязь складываю-
щихся в обществе институциональных макро-
структур и доминирующих социальных пред-
ставлений (ментальных моделей). Институты 
формируются в результате действий социаль-
ных субъектов и представляют собой легити-
мизированные образцы социальных практик, 
что означает наличие двусторонней связи 
между институтами как структурами общества 
и индивидами как носителями ментальных мо-
делей. Предполагается, что взаимосвязь между 
типами ментальности и институтами имеет 
морфологический характер. Это означает, что 
они являются отражениями одного целого, и в 
качестве этого целого выступает социальная 
деятельность в определенных материальных 
условиях, формирующая общество. И типы 
ментальности, и системы общественных 

институтов в совокупности реализуют закре-
пившиеся в истории (проверенные историей) 
пути осознавания и достижения коллективных 
целей, стоящих перед сообществами людей – 
нациями и государствами. Гипотеза базируется 
на сопоставлении достижений теории институ-
циональных матриц (Кирдина, 2000, 2001; 2005; 
Институциональных матриц теория, 2010) и 
результатов типологизации ментальных моде-
лей, полученных в ходе психологических ис-
следований (см. в Александров, Александрова, 
2009, 2010).

Показано, что в обществах с доминировани-
ем институтов Х-матрицы (к которым относится 
Россия) более распространены «незападные» 
ментальные модели, в то время как в странах с 
доминированием институтов Y-матрицы – «за-
падные» модели.
Работа выполнена при поддержке грантов РФФИ 
(проект № 11–06–12035-офи-м-2011) и РГНФ 
(проект № 11–02–00088а), а также Совета по 
грантам Президента РФ для поддержки ведущих 
научных школ РФ (проект № НШ-3752.2010.6).
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СООТНОШЕНИЕ ВРЕМЕНИ РЕАКЦИИ И ДЛИТЕЛЬНОСТИ 
НАЖАТИЯ ПРИ ВЫПОЛНЕНИИ ПРОСТЫХ И 
СЛОЖНЫХ СЕНСОМОТОРНЫХ РЕАКЦИЙ

Е. С. Кирпач
aydkate@mail.ru
УНИИ Валеологии Южного федерального 
университета (Ростов-на-Дону)

Большое количество работ посвящено изуче-
нию влияния функционального состояния, фи-
зических характеристик стимулов, межстимуль-
ного интервала, количества альтернатив, а также 
других особенностей протекания психологиче-
ских процессов на показатель времени реакции 
(ВР) (Смирнов и др. 1983, Ратанова, Чуприкова, 
1995, Айдаркин, 2007). Однако двигательная ре-
акция представляет собой длительный процесс 
(150–300 мс) и состоит из этапов нажатия, удер-
жания и отжатия кнопки (Айдаркин, Айдаркина, 
2007). В нашем предыдущем исследовании 
(Айдаркин, Кирпач, 2011) было показано, что 
длительность удержания (ДУ) зависит от номера 
тренировки и от места нажатия в двигательном 
стереотипе. Малоизученным остается взаимоот-
ношение ВР и ДУ при выполнении простых и 
сложных сенсомоторных реакций.

Исследования проводились на 23 испыту-
емых (студенты и сотрудники Южного феде-
рального университета в возрасте 20–30 лет). 
Обследование состояло из следующих тестовых 
процедур:

1. Произвольные нажатия левой и правой 
рукой – испытуемые выполняли нажатия на 
кнопку датчика левой или правой рукой с ин-
тервалом около 2 с, который они отмеривали 
произвольно. Для каждой руки выполнялся от-
дельный тест.

2. Простая СМР на звуковой или зрительный 
стимул – испытуемым предъявлялись щелчки 
интенсивностью 80 Дб или вспышки интенсив-
ностью 9 Кд с межстимульным интервалом 2 с. 
В ответ на стимул требовалось как можно бы-
стрее выполнить двигательную реакцию правой 

рукой. Для каждой модальности выполнялся 
отдельный тест.

3. Сложная СМР или реакция выбора – ис-
пытуемым предъявлялись щелчки и вспышки с 
вероятностью 0,5 и межстимульным интервалом 
2 с. Испытуемый как можно быстрее выполнял 
двигательную реакцию правой рукой на зритель-
ный стимул и левой рукой на слуховой стимул.

Регистрация ЭЭГ и времени реакции (ВР) и 
длительности удержания (ДУ) каждой кнопки 
осуществлялись при помощи компьютерного 
энцефалографа-анализатора «Энцефалан – РЭГ-
131–03» («Медиком – ЛТД», г. Таганрог). При 
этом регистрировалась ЭЭГ-активность голов-
ного мозга в 21 стандартном отведении (система 
10–20) с шагом дискретизации 4 мс и частотой 
пропускания 0.5–70 Гц. Оцифрованная ЭЭГ 
экспортировались в MATLAB, где вычислялись 
ВР, ДУ и связанные с событиями потенциалы 
(ССП).

Были выявлены достоверные различия ДУ 
для правой и левой рук (197,6 +- 0,0014 мс и 
220 +- 0,0014 мс, соответственно) при произ-
вольных движениях. Анализ гистограмм рас-
пределения показал, что при нажатиях правой 
рукой существовало большее число «коротких» 
нажатий (длительностью 120–150 мс), чем при 
нажатиях левой рукой. Анализ моторных ССП, 
ранжированных по ДУ, показал, что при увели-
чении ДУ наблюдается разделение моторных 
компонентов, связных с нажатием и отжатием 
кнопки (Айдаркин, Айдаркина, 2007). При ко-
ротких нажатиях доминирует компонент mN1, 
связанный с нажатием, при увеличении ДУ на-
чинают выделяться оба моторных компонента, 
что, вероятно, связано с выделением отжатия в 
качестве отдельного моторного события.

Дисперсионный анализ ДУ при выполнении 
СМР на зрительный и слуховой стимулы выявил 
достоверное влияние факторов модальности и 
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сложности задания. Средние значения ДУ со-
ставили 188,8 мс при простой аудио-моторной 
реакции и 175,7 мс при простой зрительно-мо-
торной реакции. В условиях сложной СМР ДУ 
составила 191,4 мс при выполнении реакции 
на звуковой стимул и 182,4 мс при выполнении 
реакции на зрительный стимул. Анализ сенсор-
ных ССП в зависимости от ДУ показал, что при 
коротких ДУ моторные компоненты на нажатие 
и отжатие суперпозировались с компонентами 
N2 и P3 сенсорного ССП. При больших значе-
ниях ДУ компоненты, связанные с нажатием, не 
изменялись, в то время как компоненты отжатия 
выделялись в виде самостоятельных колебаний 
после сенсорных. Анализ соотношения ДУ и ВР 
при выполнении простой СМР на звуковые и 
зрительные стимулы показал, что при значениях 
ДУ от 50 до 300 мс увеличение ДУ сопровожда-
лось увеличением ВР. При значениях ДУ более 
300 мс ВР снижалось.

В современных исследованиях (Desmurget, 
2009) показано, что моторное внимание ра-
ботает на всех этапах реализации движения 
и включает сознательное желание выполнить 
движение (motor intention), субъективное 
ощущение, что действие уже началось (motor 
awareness), объективную информацию о начале 
движения (veridical awareness). При выполне-
нии коротких движений моторное внимание 
активируется в основном на этапе программи-
рования (intention) движения. При увеличении 
длительности запускаются дополнительные 

механизмы контроля и коррекции движения за 
счет комбинации афферентной (проприоцеп-
тивной, зрительной) и эфферентной информа-
ции на сознательном уровне (motor awarenss, 
veridical awareness). Таким образом, двигатель-
ная реакция представляет собой длительный 
процесс, включающий несколько событий (на-
жатие, удержание и отжатие кнопки). При ко-
ротких значениях ДУ внимание активируется 
лишь на этапе запуска движения. Удержание и 
отжатие являются автоматическими и програм-
мируются до начала движения. Увеличение 
ДУ приводит к тому, что отжатие становится 
самостоятельным процессом, вызывающим 
активацию внимания.
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kiselnikov@mail.ru, alamar-zelen@yandex.ru, 
zhang-zishan@hotmail.com
МГУ им. М. В. Ломоносова (Москва)

Введение. Задача изучения взаимосвязи 
цвета и эмоций является одной из актуальных 
и современных для психологии и когнитивных 
нейронаук. Решение этой задачи имеет важное 
как теоретическое, так и практическое значение 
для психотерапии, психодиагностики и эргоно-
мики. Начиная с 70-х годов ХХ века, в психофи-
зиологической школе академика Е. Н. Соколова 
была изучена многомерная структура цве-
тового и эмоционального пространств, по-
строенных на основании оценок различий как 
между перцептивными (Измайлов, Соколов, 

Черноризов, 1989; Измайлов, 1995, 1999), так 
и между семантическими (Вартанов, Соколов, 
1995) стимулами. Однако до сих нерешенным 
остается вопрос о возможности построить объ-
единенное цвето-эмоциональное пространство 
на базе единой шкалы субъективных различий, 
потенциально выявляющей интегральные цве-
то-эмоциональные основания категоризации. 
Кроме того, отдельный исследовательский 
интерес представляет изучение стабильности 
этого пространства в западной и восточной 
культурах.

Цель. Проанализировать структуру общего 
цвето-эмоционального семантического про-
странства с единой метрикой субъективной раз-
личий у русских испытуемых, а также изучить 
его отличия у китайских испытуемых.
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Методы. В качестве стимульного материала 
были использованы названия 7 базовых эмоций 
(счастье, удивление, страх, печаль, отвраще-
ние, гнев, спокойствие) и 10 базовых цветов 
(синий, голубой, зеленый, салатовый, желтый, 
оранжевый, красный, пурпурный, фиолетовый, 
белый) – всего 17 названий, образующих одно-
родную стимульную базу (на русском языке – 
для русских испытуемых, на китайском языке, 
иероглифами – для китайских испытуемых). 
Объединение стимулов-названий цветов и сти-
мулов-названий эмоций в один набор позволило 
использовать единую субъективную метрику в 
интегральном цвето-эмоциональном семантиче-
ском пространстве. Названия предъявлялись в 
виде слов, написанных белым шрифтом на чер-
ных слайдах. Стимулы предъявлялись последо-
вательно друг за другом с помощью программы 
VeсtScal (автор С. А. Кисельников), так, чтобы 
в одной экспериментальной серии были предъ-
явлены все возможные парные сочетания из ма-
трицы 17*17. От испытуемого требовалось дать 
оценку различий между значением наличного и 
предыдущего стимула с использованием шкалы 
от 1 (максимальное сходство) до 9 (максимальное 
различие). Каждый испытуемый проходил одну 
пробную и 5 экспериментальных серий (всего 
1360 сравнений). В экспериментах приняло уча-
стие 9 русских и 8 китайских испытуемых (сту-
денты, соответственно, российских и китайских 
вузов), выборки были уравнены по полу и воз-
расту. По каждому испытуемому была получена 
усредненная по 5 проходам матрица 17*17, после 
чего индивидуальные матрицы всех испытуемых 
были усреднены в общую матрицу (отдельно для 
русских и китайских испытуемых), которая были 
обработана методом неметрического много-
мерного шкалирования. Для кросскультурного 
анализа также вычислялись непараметрические 
корреляции между русскими и китайскими ис-
пытуемыми по общим матрицам 17*17 и отдель-
но по подматрицам цвет-цвет, эмоция-эмоция и 
цвет-эмоция.

Результаты. 1. Русские испытуемые. В эмо-
циональном подпространстве были выделены 
3 оси (активности, знака и силы), в цветовом 
подпространстве были выделены также 3 оси (2 
оппонентные хроматические – зелено-красная и 
сине-желтая – и ахроматическая). При анализе 
кривой стресса неметрической модели объ-
единенного цвето-эмоционального пространства 
было получено, что в случае двумерного решения 
кривая стресса резко перегибается, после чего 
выходит на плато. В связи с этим было проанали-
зировано двумерное решение для общей матри-
цы 17*17. Анализ взаиморасположения стимулов 

в полученной плоскости выявил интегральное 
цвето-эмоциональное пространство, в котором 
одновременно прослеживается и хроматическая 
ортогональность зелено-красной и желто-синей 
оппонентных систем, и эмоциональная ортого-
нальность знаковой системы и объединенной 
системы «активность-сила», причем эмоци-
ональная и цветовая системы имеют единый 
центр. Полюс «спокойствие» объединенной 
системы «активность-сила» объединился в один 
пространственный кластер с зеленым (а также 
салатовым) цветом, в то время как оппонентный 
полюс «гнев-страх» этой системы объединился 
с красным (а также пурпурным) цветами. Таким 
образом, эмоциональная ось «спокойствие vs. 
страх-гнев» близко совпала с хроматической осью 
«зеленый vs. красный». Полюс «счастье» объ-
единенной системы «знак» объединился в один 
пространственный кластер с желтым цветом, в 
то время как оппонентный полюс «печаль» этой 
системы объединился с синим (а также голубым) 
цветами. Таким образом, эмоциональная ось 
«счастье vs. печаль» близко совпала с хроматиче-
ской осью «желтый vs. синий». Промежуточное 
значение по осям «активность-сила» и «знак» за-
няли комплекс «удивление-оранжевый» и «отвра-
щение-фиолетовый», в то время как белый цвет 
занял место в области пересечения полученных 
цвето-эмоциональных интегральных осей.

2. Кросскультурный анализ. При вычислении 
корреляции между усредненными матрицами 
русских и китайских испытуемых было получено, 
что корреляция между общими матрицами 17*17 
составляет 0.74 (p<0.01). Таким образом, русские 
и китайские испытуемые дают достаточно сход-
ные оценки субъективных расстояний между 
стимулами в интегральном цвето-эмоциональном 
пространстве. Для исследования структуры этой 
корреляции были вычислены коэффициенты кор-
реляции отдельно между цвето-цветовой, эмоци-
онально-эмоциональной и цвето-эмоциональной 
подматрицами общей матрицы. Оказалось, что 
однородные цвето-цветовые семантические 
связи коррелируют на уровне 0.83 (p<0.01), одно-
родные эмоционально-эмоциональные семанти-
ческие связи – на уровне 0.84 (p<0.01), в то время 
как гетерогенные цвето-эмоциональные семанти-
ческие связи – на уровне 0.61 (p<0.01). Видно, что 
в структуру общей корреляции по матрице 17*17 
больший вклад вносят корреляции между одно-
родными связями и меньший вклад – корреляции 
между гетерогенными связями. Вместе с тем 
межкультурная корреляция даже по гетероген-
ным цвето-эмоциональным связям достаточно 
велика и значима, что доказывает большую крос-
скультурную общность цвето-эмоциональных 
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семантических связей, даже взятых отдельно 
от еще более унифицирующего контекста цве-
то-цветовых и эмоционально-эмоциональных 
семантических связей. Далее была исследована 
причина снижения цвето-эмоциональных крос-
скультурных корреляций, для чего все клеточки 
подматрицы цвет-эмоции были проранжированы 
по модулю разницы соответствующих русских 
и китайских оценок. Первые два значения ока-
зались значительно больше других: а) разница 
расстояний между семантическими объектами 
«красный» и «счастье» у русских и китайцев 
и русских достигает 3.02 баллов, т. е. красный 
цвет для китайцев более «счастливый», чем для 
русских, б) белый цвет у китайцев более «печаль-
ный», чем у русских (на 2.83 балла). Это может 

отражать влияние различий в цвете праздничной 
и траурной одежды и многих других культурных 
факторов, отличающих российскую и китайскую 
ментальности.

Выводы. 1. На глубинном уровне цветовой 
и эмоциональной семантики существует инте-
гральное пространство, цветовые и эмоциональ-
ные оси которого близко совпадают, что дает 
возможность говорить о существовании единых 
цвето-эмоциональных оснований категориза-
ции. 2. Матрицы субъективных различий в инте-
гральной цвето-эмоциональной семантической 
системе у русских и китайских испытуемых 
хорошо коррелируют, причем максимальные от-
личия наблюдаются в связях «красный» – «сча-
стье» и «белый» – «печаль».

ВЕКТОРНАЯ ПСИХОФИЗИОЛОГИЧЕСКАЯ МОДЕЛЬ 
РАЗЛИЧЕНИЯ ПРОСТЫХ ЗРИТЕЛЬНЫХ ПРИЗНАКОВ 
(ЯРКОСТЬ, ЛИНЕЙНЫЙ РАЗМЕР)

А. А. Кисельников, А. О. Мясниченко, 
И. С. Поздняков, Е. В. Чурилина
kiselnikov@mail.ru, quatro113@mail.ru, 
bucherr@yandex.ru, vechma@rambler.ru
МГУ им. М. В. Ломоносова (Москва)

Введение. Одной из глобальных математиче-
ских моделей функционирования психического, 
комплексно описывающей сенсорные, когни-
тивные и исполнительные процессы, является 
векторная психофизиологическая модель, создан-
ная в 70-х годах XX века в России академиком 
Е. Н. Соколовым и его учеником Ч. А. Измайловым 
(Измайлов, Соколов, Черноризов, 1989; Измайлов, 
Черноризов, 2005; Соколов, 2008). Сутью модели 
является сферический принцип кодирования ин-
формации, предполагающей нормировку модулей 
сенсорных и исполнительных векторов возбужде-
ния в нейронных сетях, в результате чего стимулы 
представляются точками на поверхности n-мерной 
сферы постоянного радиуса. Методически модель 
проверяется с помощью изучения процесса раз-
личения стимулов и использования математиче-
ского аппарата многомерного шкалирования. В 
данной работе в русле традиций психофизиоло-
гической школы Е. Н. Соколова был использован 
комплексный подход к регистрации межстимуль-
ных различий, предполагающий использование 
классических субъективных балловых оценок и 
запись зрительных вызванных потенциалов (ВП) 
и времени реакции (ВР) по предложенной нами 
оригинальной методике. Выбор в качестве объек-
та исследования таких элементарных одномерных 
признаков, как яркость и линейный размер, был 

обусловлен тем, что векторная модель предска-
зывает многомерный и, более того, сопряженный 
по сферическому закону характер лежащих за 
восприятием этих признаков ортогональных ней-
ронных каналов.

Цель. Изучить процессы различения яркости 
и линейного размера человеком на психофизиче-
ском и психофизиологическом уровнях; комплек-
сно верифицировать классическую сферическую 
модель различения яркости, а также построить 
новую оригинальную модель различения линей-
ного размера (длины линий).

Методика. А. Яркость. Эксперимент на раз-
личение яркости включал три этапа: психофизи-
ческий этап регистрации субъективных оценок, 
этап регистрации времени простой сенсомотор-
ной реакции на замену и этап записи ВП на за-
мену, которые соответствовали разным уровням 
когнитивной обработки. В качестве стимуляции 
использовались 9 гомогенных ахроматических 
паттернов различной яркости, которые предъ-
являлись на весь экран профессионального 22» 
монитора Iiyama. Яркость стимулов была подо-
брана так, чтобы логарифмические расстояния 
между ними по фотометрической шкале яркости 
были одинаковы (от 1 до 80 кд/м2). Регистрация 
ЭЭГ осуществлялась монополярно от 16 от-
ведений по международной системе 10–20% 
на электроэнцефалографе Nihon Kohden. 1. 
На этапе субъективных оценок испытуемый 
с использованием шкалы от 0 (максимальное 
сходство) до 9 (максимальное различие) давал 
балловую оценку различия стимулов, предъ-
являвшихся друг за другом на экране монитора, 
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для каждого испытуемого было записано 15 
предъявлений каждой клеточки матрицы 9*9. 
2. На этапе записи ВР испытуемый как можно 
быстрее нажимал кнопку регистратора в ответ 
на «мгновенную» (менее 5 мс) смену стимулов 
разной яркости, для каждого испытуемого было 
записано 100 предъявлений каждой клеточки 
матрицы 9*9. Время такой реакции интерпре-
тировалось как мера близости стимулов. 3. На 
этапе регистрации ВП испытуемому предъ-
являлись «мгновенно» заменяющиеся один на 
другой стимулы длительностью каждый 1000 
мс. В ВП на замену регистрировались 200-мс 
фон и 600-мс запись. Для каждого испытуе-
мого было записано 60 предъявлений каждой 
замены (по каждой клеточке матрицы 9*9), 
которые были усреднены после очистки ЭЭГ от 
артефактов. Эксперименты по яркости прошли 
13 человек, студенты факультета психологии. 
Б. Линейный размер. Эксперимент на раз-
личение линейного размера включал психофи-
зическую регистрацию субъективных оценок. 
В качестве стимуляции использовались 15 
вертикальных центрированных черных линий 
разной длины и одинаковой толщины (длина от 
2 до 716 пикселей с константным шагом 50 пик-
селей, толщина 2 пикселя, экран ноутбука 12», 
разрешение 1280x800). Стимулы предъявлялись 
парами на белом фоне на экране ноутбука, так, 
что левая линия-стимул была расположена по 
центру левой половины экрана, а правая линия-
стимул – по центру правой половины экрана. 
От испытуемого требовалось дать оценку раз-
личий между левым и правым стимулом (от 0 
до 9), для каждого испытуемого было записано 
5 предъявлений каждой клеточки матрицы 9*9. 
Эксперименты по линейному размеру прошли 5 
человек (студенты факультета психологии).

Обработка данных. 1. Полученные в пси-
хофизических сериях усредненные матрицы 
различий обрабатывались с помощью процеду-
ры многомерного шкалирования и полученные 
конфигурации тестировались на сферичность 
(субъективные оценки рассматривались как 
меры разности стимулов [эксп. А и Б], время 
реакции – как мера близости стимулов [эксп. 
А]). 2. В результате записи ЭЭГ [эксп. А] были 
получены 72 усредненных ВП (количество пар 
в полной матрице различий = [9* (9–1]). В за-
тылочных отведениях О1 и О2 были вычислены 
и обработаны многомерным шкалированием 
амплитуды классических компонентов «ВП раз-
личения» N87 и P120 (Paulus, 1984).

Результаты. А. 1. Многомерный анализ 
субъективных матриц балловых оценок дает 
классическую полуокружность в двумерном 

пространстве, оси которого репрезентируют В-/
Вl- и D-нейронные каналы восприятия яркости. 
2. Многомерный анализ матриц простого сенсо-
моторного времени реакции как меры близости 
стимулов дает сложную трехмерную траекторию, 
которую можно представить как параллельную су-
перпозицию сферического механизма (синусовая 
и косинусовая оси, т. е. В-/Bl- и D-каналы, причем 
стимулы описывают более чем 180º траекторию) 
и линейного механизма (ось интенсивности). 
Математически аппроксимировать такую траек-
торию можно винтовой линией в трехмерном ев-
клидовом пространстве. 3. На уровне компонен-
тов ВП было получено, что наилучшее решение 
задачи многомерного шкалирования получается 
для амплитуды компонента P120 в отведении O2, 
причем стимулы образуют сложную трехмерную 
траекторию, похожую на проанализированный 
выше случай с ВР. Таким образом, при переходе 
от неосознаваемых индикаторов разности (ВР, 
ВП) к осознаваемым (балловые оценки) проис-
ходит редукция линейного механизма и сужение 
диапазона вращения радиус-вектора по сфере до 
180º. Б. Многомерный анализ субъективных ма-
триц балловых оценок дает, как и предсказывает 
сферическая модель, строгую полуокружность 
в двумерном пространстве. Оси этого простран-
ства могут репрезентировать работу ортогональ-
ных каналов-предетекторов, причем один канал 
является оппонентным (аналог В-/Bl-нейронов 
в яркости), а второй – неоппонентым (аналог 
D-нейронов в яркости). Возможно, оппонентная 
структура одного из выявленных каналов связана 
с эффектом контраста размера (наблюдается при 
разнесённости стимулов, см. Jordan, English, 
1989) – аналогично яркостному контрасту. В 
предлагаемой модели также учитывается адапта-
ция каналов (нейронов-предетекторов) под сред-
ний текущий уровень стимуляции и ее размах, 
что дает объяснение факта занятия стимулами 
всей полуокружности, а не только части дуги. 
Отметим, что предложенная модель не противо-
речит данным Стивенса о линейном восприятии 
длины линии (Stevens, 1975), ибо в сферической 
модели испытуемые при оценивании абсолютной 
длины линии «идут» по дуге перцептивной сфе-
ры, а при оценивании разницы между длинами 
линий – по хорде, стягивающей точки на дуге 
(Соколов, Вайткявичус, 1989; Соколов, 2008).

Вывод. Предлагаемый подход к изучению 
психофизиологических механизмов восприятия 
простых перцептивных признаков, основанный 
на комплексной регистрации вызванных потен-
циалов, времени реакции и субъективных бал-
ловых оценок, позволяет уточнять и развивать 
сферическую модель Соколова-Измайлова.
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СОВРЕМЕННАЯ ЛОГИКА В КОНТЕКСТЕ 
КОГНИТИВНЫХ ИССЛЕДОВАНИЙ

А. Г. Кислов
aleksey.kislov@list.ru
Уральский федеральный университет 
(Екатеринбург)

Логика является одной из самых древних 
наук, а междисциплинарные исследования по-
знавательных процессов когнитивной наукой 
характерны для наших дней, и взаимоотноше-
ния между этими областями знания настолько 
непросты, что в их характеристике обычными 
становятся слова «разочарование логикой». 
Традиционно человеческая способность к по-
знанию, а точнее – к научному познанию, рас-
сматривалась в качестве образца зрелой, сфор-
мированной интеллектуальности, изучалась в 
рамках гуманитарного знания (прежде всего, в 
рамках философии – эпистемологией), а кано-
ном научного познания считалась традиционная 
формальная (классическая) логика, вполне 
сложившаяся уже в IV в. до н. э. Когнитивные 
исследования существенно сместили акцент 
рассмотрения в сторону интеллекта зарож-
дающегося, его становящейся способности к 
познанию (что особенно характерно для ког-
нитивной психологии, напр., Крайг и Бокум 
2006). Традиционная логика оказалась слишком 
абстрактным построением с излишне ригори-
стичными семантическими обязательствами, а 
значит, и слабо применимой к областям изуче-
ния и моделирования реальной (естественной) 
интеллектуальной деятельности.

Однако на IX Международном конгрессе 
по логике, методологии и философии науки 
(Упсала, Швеция), прошлый век был назван 
«золотым веком Логики» (Вригт 1992: 80). 
Употребление столь лестного эпитета может 
быть объяснено целым рядом причин, но две 
из них, пожалуй, самые главные: во-первых, 
математизация логики, и кажется, что «та-
кого предательства» никак не могут простить 
в широкой гуманитарной среде; во-вторых, 
деуниверсализация классической логики и по-
явление множества неклассических логических 
систем, актуальное научное событие, культур-
но-философское осмысление которого пока 
не сложилось. И если математизация логики 
решающим образом повлияла на появление 
информационных технологий и, как следствие, 
такой когнитивной проблематики, как ИИ, то де-
универсализация логики все еще остается terra 
incognita для многих специалистов по изучению 
интеллекта.

Логический плюрализм составляют следую-
щие направления логических исследований:

- неклассические логики (среди них – много-
значные, нечеткие, интуиционистские, паране-
противоречивые и др.), причем неклассические 
в собственном смысле слова, т. к. они отказыва-
ются или ослабляют классические логические 
законы;

- интенсиональные логики (среди них – 
временные, нормативные, эпистемические, 
эротетические и др.), объектные языки которых 
включают имена содержательных сущностей;

- логики модифицируемых рассуждений 
(среди них – релевантные, немонотонные и др.), 
которые учитывают критерии естественности 
рассуждений.

Все эти логические теории связаны с иссле-
дованием границ применения наших познава-
тельных способностей и в рамках обсуждаемой 
проблемы соответствуют пониманию построе-
ния каждой локальной (неуниверсальной) логи-
ки как стремления «сконструировать схему для 
рассуждений, скорее подходящих для простых 
смертных, чем для ангелов» (Да Коста и Френч 
1991). Однако за оправданным интересом к 
ослабленным версиям логического следования 
и принципиально не элиминирующей субъекта 
(интеллектуально несовершенного, например, 
терпимого к противоречиям, без способностей 
к «логическому всеведению» и пр.) семантикой 
логических языков стоит отнюдь не попытка 
реабилитировать «торжество» неформальных 
рассуждений исключительно тех субъектов, что 
не являются искушенными в вопросах научного 
познания.

Часто, имея в виду специальную научную 
дисциплину, к термину «логика» применяют 
эпитет «формальная» (впервые это, по всей 
видимости, было сделано И. Кантом). Ставшее 
некогда привычным, сейчас это уточнение 
оказывается излишним: во-первых, все фило-
софско-интеллектуальные системы, известные 
под термином «логика», не исключая содер-
жательных аспектов обоснования, искали 
принципы именно оформления мышления; 
во-вторых, несмотря на свободный поиск на-
учного инструментария, именно формальные (в 
частности, математические) методы оказались 
по-настоящему стабильными и действенными. 
Конечно, для традиционного, пропедевтическо-
го понимания логики характерно определение 
ее как науки о формах и законах правильного 
мышления, однако именно дискурс, как «речь, 
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погруженная в жизнь» (Н. Д. Арутюнова), то 
есть языковая практика, в широком понимании 
языка как семиотической системы, задает фор-
мы мысли и потому являет собой пространство 
логических исследований. Таким образом, для 
современного понимания логики приемлема 
довольно-таки широкая формулировка, которую 
использовал Г.Х. фон Вригт: «логика изучает … 
артикуляцию мысли в языке» (1992: 83).

Хорошо известна полисемия слова «логика», 
причем множественность значений исходного 
«λόγоς» усложняется непростой философской 
судьбой большинства из них. Важно помнить, 
что наряду со специально-научным значением 
термина «логика», которое опирается на трак-
товку рассуждений как особого рода дискур-
сивных актов, имеют место и онтологическое, 
и гносеологическое значения этого термина. И 
вряд ли будет состоятельным спор о наиболее 
верном или наиболее удачном употреблении, по-
скольку нельзя выделить «самое главное» из его 
значений, более того – весьма затруднительно 
вообще провести жесткие границы между ними. 
Так что проще говорить о различных аспектах 
значения, каждый из которых сыграл опреде-
ленную роль при выборе и закреплении термина 
«логика» в качестве имени рассматриваемой 
научной дисциплины, где, кроме собственно 
логических проблем, неизбежно встают вопро-
сы философского характера об онтологических 
и гносеологических предпосылках семантики 

формальных языков различных систем логики. 
Поэтому философские системы оказываются 
интересными с точки зрения организации пред-
ставлений о познании и формирования соответ-
ствующей концептуальной базы, в соответствии 
с исследовательской позицией ведущих специ-
алистов, что «центральный путь развития ло-
гической науки не в ориентации на обыденные 
рассуждения, а в ее ориентации на более глу-
бинные теоретические, философские основания 
науки и мышления в целом» (Смирнов 1989: 55). 
Вопрос о познании мира был и остается одним 
из центральных вопросов философии, здесь 
накоплен весьма богатый опыт раскрытия сущ-
ности познания и когнитивных способностей в 
целом. Современная логика с ее многообразием 
систем и философской обоснованностью фор-
мальных семантик их языков составляет само-
стоятельный, привлекательный в теоретическом 
и перспективный в практическом планах, но 
еще не проработанный должным образом под-
ход к когнитивным исследованиям.
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РОЛЬ КОГНИТИВНЫХ ФАКТОРОВ В УСВОЕНИИ ЯЗЫКА

Ю. П. Князев
kyp@mail.natm.ru
СПбГУ (Санкт-Петербург)

Очевидно, что последовательность усвоения 
грамматических значений определяется целым 
рядом факторов, среди которых необходимо 
различать, по крайней мере, три разновидности: 
семантические, прагматические и когнитивные 
(Князев 2009). Среди них к когнитивным можно 
отнести относительную сложность восприятия: 
непосредственно наблюдаемое явно доступнее, 
чем то, что требует длительного наблюдения и 
логических выводов; реальное доступней вир-
туального, а потенциально достижимое когни-
тивно проще невозможного. Эти соотношения 
отражаются и на процессе усвоения языка. 
Как считает Т. Гивон, «the order of acquisition 
reflects the order of cognitive complexity» (Givón 
1990: 950).

На начальной стадии употребления глаголов 
они используются для выражения четырех ти-
пов значений: 1) наименование действия или со-
стояния, имеющего место в течение некоторого 
времени в момент высказывания; 2) непосред-
ственно предшествующее событие; 3) выска-
зывание относительно желаний или намерений 
ребенка в данный момент; 4) повелительное 
значение (Слобин 1984: 157). Соответственно, 
одной из основных тенденций, определяющей 
как последовательность усвоения значений мно-
гозначных грамматических единиц, так и пути 
расширения состава самих этих единиц являет-
ся постепенное ослабление связи содержания 
высказывания с той конкретной ситуацией, в 
которой происходит речевое общение. Так, толь-
ко в первой половине третьего года жизни дети 
начинают говорить о привычках, предрасполо-
жениях и других устойчивых свойствах, а также 
о многократных ситуациях, абстрагированных 
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от непосредственного протекания во времени 
(Князев 2007: 452–458):

(1) С Ка’иной дуж’у (С Кариной дружу). А 
с М’ишей не дуж’у, он всё п’ачет (Оля М., 2, 
4, 20);

(2) «Этъ «аху с’ипют (Это то, чем щиплют 
сахар) (Женя Г., 2, 5, 25);

(3) Нам так’ую в с’адике да’ют (о гречне-
вой каше) (Оля М., 2, 5, 21).

Что касается значений обусловленности, 
то можно сказать, что причинность относится 
прежде всего к реальной действительности, а 
условное значение – к возможному или предпо-
лагаемому. Соответственно, у детей, усваиваю-
щих русский язык, в число первых союзов не-
изменно входит причинный союз потому что:

(4) Это бабушка, это старушка, потому 
что она уже в платочке (Варя П., 2.00; коммен-
тарий матери: говорит, увидев куклу-девочку из 
набора для кукольного театра);

(5) Аня, у тебя сопельки?. Р.: Тоутьто 
(Потому что) плакиля я (Аня С., 2.02.26; ком-
ментарий матери: Это уже не первый случай 
употребления причинно-следственного слова 
«потому что»; с его помощью Аня объясняет 
причину происходящего события, не используя 
полную конструкцию сложноподчиненного 
предложения);

(6) Там нет Клидони, пътамуста ана хара-
ит Клидона (Там нет Гвидона, потому что он 
хворает, Гвидон) (Женя Г., 2.03.10);

(7) Никак нам выйти на улицу. В.: Почему? 
Р.: Потому что там дожь (Егор А., 2.04.20); 
Не видно кисю, мушто (потому что) она куша-
ит (Оля М., 2.04.25).

Что же касается условных конструкций, то, 
например, у финских детей: «условный и усту-
пительный союзы осваиваются позднее темпо-
ральных и причинных союзов, приблизительно 
к 3-м и, соответственно, 4-м годам» [Томмола 
1998: 330–331]. Если же обратиться к условным 
конструкциям в целом, то среди них конструк-
ции, обозначающие ирреальное условие, отме-
чаются в речи детей примерно на полгода позже 
обозначающих реальное условие:

(8) Есьли бъ зъгърадить вот тут, то никто 
бъ ни прашол (Женя Г., 3.04.02; комментарий 
отца: кладет длинную палку так, что она загора-
живает проход в комнату);

(9) Ана эдък рьвёццъ. А есьли б ыё ни качать 
нагой, ана бъ ни рвалась (Женя Г., 3.04.11; ком-
ментарий отца: об отвязавшейся веревке, кото-
рая была прицеплена к ящику на дворе).

Одной из широко распространенных зако-
номерностей усвоения русского языка является 

позднее овладение противительным союзом но, 
контрастирующее с ранним началом использо-
вания сопоставительного союза а в различных 
значениях, в том числе и в близком к противи-
тельному значении несоответствия:

(10) Я тибе пригатовила, а ты не ес (ешь) 
(Женя Г., 2.06.07; комментарий отца: фраза из 
репертуара обеденных разговоров);

(11) Привёртвъит, а сама-тъ ни смотрит 
(Женя Г., 2.07.10; комментарий отца: говорит, 
увидев, что девочка очень быстро листает 
книжку).

Между тем едва ли можно считать, что 
противительность в семантическом или когни-
тивном отношениях значительно сложнее сопо-
ставительности. По-видимому, в данном случае 
решающую роль играет то, с чьей точки зрения 
производится оценка ситуации. Сравнивая близ-
кие по значению предложения с союзами а и но:

(12) День был дождливый, а он не взял зонт:
(13) День был дождливый, но он не взял зонт,
Е. В. Падучева заметила: «Различие между 

союзами А и НО – в том, что при союзе НО в 
роли субъекта, осознающего ненормальность 
совместного наступления X и Y, может высту-
пать агенс действия Y; тогда как в случае союза 
А ненормальность совместного наступления X 
и Y осознается только говорящим» [Падучева 
1997: 43].

Вполне возможно, что позднее усвоение со-
юза но связано с тем, что для его употребления 
необходимо научиться рассматривать ситуацию 
с точки зрения другого человека, а это сопряже-
но со значительными трудностями: «осознание 
чужих персональных точек отсчета вызывает у 
детей существенные трудности» [Диброва 2003: 
446].
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СВЯЗЬ ЭМОЦИОНАЛЬНОГО ИНТЕЛЛЕКТА 
С УЧЕБНОЙ УСПЕШНОСТЬЮ МУЗЫКАЛЬНО-
ИСПОЛНИТЕЛЬСКОЙ ДЕЯТЕЛЬНОСТИ

Т. С. Князева
tknyazeva@inbox.ru
Институт психологии РАН (Москва)

В последние десятилетия поиск психо-
логических механизмов, способствующих 
эффективной профессиональной реализации и 
построению адекватной и гибкой системы от-
ношений личности с окружающей социальной 
средой, привел исследователей к выделению и 
изучению такого конструкта как эмоциональ-
ный интеллект (Goleman, 1995; Mayer еt al, 1997; 
Робертс и др., 2004 и др.).

В ряде современных работ показана связь 
эмоционального интеллекта, измеряемого с по-
мощью методики MSCEIT, V.2.0 (Mayer, Salovey, 
Caruso, 2002) с академической успеваемостью 
(например, Gil-Olarte et al, 2006). Однако из-
учение связи MSCEIT с музыкально-исполни-
тельской успешностью студентов-музыкантов 
не проводилось.

В исследовании решалась двоякая задача – 
с одной стороны, осуществлялась проверка 
критериальной валидности русскоязычной вер-
сии методики MSCEIT v.2.0 (Сергиенко и др., 
2010), его способности предсказывать учебную 
успешность музыкантов. С другой стороны, изу-
чалась специфика эмоционального интеллекта 
в музыкально-исполнительской деятельности. 
Проблема выделения, описания и измерения 
способностей, наиболее важных для успешной 
деятельности в искусстве и, в частности, в му-
зыкальном исполнительстве является одной из 
центральных в теории и практике психологии 
способностей и музыкальной психологии.

У студентов московских музыкальных вузов 
(N=60) измерялся уровень эмоционального 
интеллекта c помощью русскоязычной версии 
MSCEIT. Показателем академической успеш-
ности в нашем исследовании являлись учебные 
оценки студентов по специальности, получен-
ные из официальных ведомостей. Музыкально-
исполнительские качества испытуемые оцени-
вали по шести пятибалльным шкалам, перечень 
которых включал способности к идентификации 
музыкальных эмоций, творческую инициативу 
в интерпретации музыкального произведения, 
стрессоустойчивость в ситуации сценического 
выступления, способность к «сценическому раз-
двоению», экспрессивность и исполнительскую 
технику.

В результате проведенного исследования 
были обнаружены статистически достоверные 
связи эмоционального интеллекта с академи-
ческой успешностью. Так, учебные оценки по 
специальности значимо положительно связаны 
со шкалами эмоционального интеллекта «ис-
пользование эмоций в решении проблем», 
«понимание и анализ эмоций», «сознательное 
управление эмоциями» и общим баллом эмо-
ционального интеллекта. Эти данные под-
держивают предположение о существовании 
единых механизмов, обеспечивающих успеш-
ность деятельности в разных коммуникативных 
ситуациях, и в том числе в ситуации музыкаль-
но-исполнительской деятельности. Результаты 
исследования подтверждают критериальную 
валидность MSCEIT. Сопоставление средних 
значений и стандартных отклонений шкал 
эмоционального интеллекта с аналогичными 
показателями, полученными на другой выборке 
музыкантов в предшествующем исследовании 
(N=25; Князева, 2010), не выявило существен-
ных различий между ними, что позволяет гово-
рить о надежности полученных результатов.

Показано, что MSCEIT в целом лучше пред-
сказывает академические оценки, чем самооце-
ночные шкалы. Выявились положительные до-
стоверные связи шкалы MSCEIT «сознательное 
управление эмоциями» с самооценочными фак-
торами «контроль и регуляция эмоций» и «иден-
тификация и выражение эмоций», выделенными 
в результате факторного анализа структуры 
музыкально-исполнительских способностей. 
Было показано, что в условиях музыкального 
исполнительства эмоциональный интеллект 
получает специфическое преломление, опре-
деляемое особенностями музыкально-арти-
стической деятельности. Например, показано, 
что выделенный фактор «контроль и регуляция 
эмоций» в условиях исполнительской деятель-
ности включает способности к «сценическому 
раздвоению».
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ИЗУЧЕНИЕ ВЛИЯНИЯ КОНТЕКСТНЫХ И НЕ КОНТЕКСТНЫХ 
ДВИЖЕНИЙ НА ПРОТЕКАНИЕ ПРОЦЕССОВ ЗАПОМИНАНИЯ

А. И. Ковалёв, П. С. Визгина, 
Г. Я. Меньшикова
artem.kovalev.msu@mail.ru, 
gvizginaPolinainf@yandex.ru, 
gmenshikova@gmail.com
МГУ им. М. В. Ломоносова (Москва)

На протяжении нескольких десятилетий в 
рамках когнитивного подхода были проведены 
многочисленные исследования по изучению ба-
зовых познавательных процессов. Традиционно 
эти исследования проводились в условиях кратко-
временного (200–500 мс) предъявления стимуль-
ного материала, а также статичного положения 
наблюдателя. Предполагалось, что двигательные 
акты наблюдателя играют незначительную или 
даже отрицательную роль при выполнении 
когнитивных задач. Однако в реальной жизни 
решение многочисленных когнитивных задач, в 
результате которых происходит формирование 
ментальных репрезентаций окружающего мира, 
всегда сопровождается постоянными движения-
ми наблюдателя, его тела, глаз, головы. Идеи вли-
яния двигательной активности на процесс реше-
ния когнитивных задач активно обсуждались как 
в отечественных (Анохин, 1968, Леонтьев, 1975,), 
так и в зарубежных исследованиях (Brunswik E, 
1956, Gibson, 1966, Prinz, 2007). Было показано, 
что успешность их выполнения зависит от согла-
сованности зрительно-моторных координаций. 
Движения тела/головы, которые соответствуют 
контексту выполняемой задачи, называются кон-
текстными (Brunswik E, 1956).

Цель. Мы исследовали влияние контекст-
ных и не контекстных движений наблюдателя 
на успешность процессов запоминания. Наша 
гипотеза состояла в том, что выполнение не 
контекстных движений приведет к ухудшению 
запоминаемой информации.

Испытуемые. В эксперименте принимали 
участие 15 студентов (9 девушек, 6 юношей) 
факультета психологии МГУ. Все испытуемые 

имели нормальное или скорректированное к нор-
мальному зрение.

Стимуляция. В качестве стимулов исполь-
зовались 2 видеозаписи прохождения человека 
по 2-м лабиринтам с видом от первого лица. 
Лабиринты представляли собой систему помеще-
ний, связанных коридорами. На пути встречались 
различные объекты: окна, двери, лестницы, шка-
фы, стулья и т. п. Число поворотов составляло 21 в 
первом лабиринте и 19 – во втором. Большинство 
поворотов осуществлялось на 90 град. направо 
или налево и 3 поворота (для обоих лабиринтов) 
было сделано на 180 град.

Оборудование. Для предъявления видеоро-
ликов использовались очки виртуальной реаль-
ности eMagin Z800 3D Visor, которые состоят из 
двух маленьких видеомониторов, прикреплен-
ных к голове так, чтобы каждый находился перед 
соответствующим глазом испытуемого. Очки 
были соединены с компьютером, на экране кото-
рого экспериментатор мог отслеживать все, что 
предъявлялось испытуемому, в режиме реального 
времени. Угловые размеры зрительного поля со-
ставляли 40х60 угл. градусов. Участники экспе-
римента находились в вертикальном положении 
с возможностью передвижения по территории 
площадью 4 м2. Ограничения в движениях были 
связаны лишь с длиной кабеля, соединяющего 
очки виртуальной реальности с управляющим 
компьютером.

Экспериментальный план. Испытуемому 
предлагалось посмотреть последовательно две 
видеозаписи прохождения лабиринтов. При про-
смотре 1-го лабиринта ему давалась следующая 
инструкция: «Сейчас вы увидите видеозапись 
прохождения лабиринта. Вы должны запомнить 
количество поворотов, которые встретятся на ва-
шем пути. При выполнении задания вы должны 
повторять движения человека, от лица которого 
ведется съемка. Поворачивайтесь либо на 90 
градусов направо/налево, либо на 180 градусов». 
При просмотре 2-го лабиринта инструкция из-
менялась: необходимо было выполнить ту же 
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когнитивную задачу при совершении собствен-
ных движений в сторону, противоположную 
движениям камеры. Таким образом, испытуемые 
решали когнитивную задачу, выполняя при этом 
контекстные (первое задание) и не контекстные 
(второе задание) движения. Во время выполне-
ния заданий экспериментатор фиксировал число 
неправильных поворотов, которое выполнялось 
при прохождении лабиринтов. После выполне-
ния заданий испытуемые должны были назвать 
число пройденных поворотов, а также нарисо-
вать карту лабиринта. Затем их просили дать са-
моотчет о ходе выполнения заданий и возникших 
затруднениях.

Результаты и их обработка. Для оценки 
успешности выполнения когнитивной задачи 
на запоминание подсчитывалось среднее число 
ошибок при подсчете поворотов по всей выборке 
испытуемых. Успешность выполнения двига-
тельной задачи оценивалась как среднее число 
ошибок при совершении движений. Для оценки 
успешности формирования когнитивных карт 
анализировались рисунки лабиринтов.

Результаты показали, что процент ошибок 
при выполнении и первого и второго задания 
не зависит от типа движений (контекстные/не 
контекстные) и составляет в среднем величину 
12%. Это означает, что обработка информации о 
двигательной и когнитивной составляющей про-
исходит, скорее всего, по независимым каналам. 
Однако картина успешности выполнения двига-
тельной задачи была иной: процент двигатель-
ных ошибок был равен 5% при выполнении кон-
текстных и 27% при выполнении не контекстных 
движений. Анализ рисунков лабиринтов показал 
следующее. Во-первых, после выполнения и 1-го 
и 2-го заданий точность воспроизведения когни-
тивных карт была примерно одинаковой. Если 
рисунок лабиринта был плохо прорисован (нари-
сована менее чем половина поворотов, ошибки в 
направлении поворотов) для первого задания, то 
он оставался таким же «мало информативным» 
после выполнения второго задания. Во-вторых, 

для обоих заданий более точно были описаны на-
чала и концы путей прохождения по лабиринтам, 
по сравнению с их серединными частями, что 
подтверждает так называемые эффекты «первич-
ности» и «недавности».

Из самоотчётов следовало, что для всех ис-
пытуемых было сложно воспроизвести план 
лабиринта, а также у них возникли субъективные 
трудности в выполнении поворотов в противопо-
ложную сторону.

Выводы. Таким образом, проведенный экс-
перимент показал, что в целом успешность вы-
полнения когнитивной задачи мало зависит от 
типа движений (контекстные/не контекстные) 
наблюдателя. Успешность выполнения двига-
тельной задачи резко ухудшается для случая вы-
полнения не контекстных движений. Это можно 
объяснить, исходя из положений теории уровней 
построения движений Бернштейна (Бернштейн, 
1997): введение осознанного контроля за соб-
ственными движениями приводит к разрушению 
их автоматичности. Ментальные репрезентации 
пространства формируются как когнитивные 
карты местности и связаны, в большей степени, с 
индивидуальными особенностями запоминания, 
чем с движениями тела наблюдателя.

Для комплексного изучения процессов ре-
шения когнитивных задач при активных пере-
мещениях наблюдателя необходимо провести это 
исследование на большей выборке испытуемых, 
а также ввести дополнительную регистрацию 
психофизиологических характеристик при вы-
полнении наиболее сложных заданий.
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Тараса Шевченко (Киев, Украина)

Как форма мышления субъекта, страте-
гии в то же время могут быть применены и к 

объяснению процесса понимания, ведь процесс 
понимания любого нового материала соответ-
ствует тому, что происходит при решении твор-
ческой задачи. Стратегия применяется не только 
в случаях решения творческих задач, но и по-
нимания текстов, наглядности, другого человека 
и всего, что является новым для субъекта.
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Действия с новым материалом, понимание 
его – это творческий процесс. Результат его – 
выделение смысла как сжатой схемы всего 
материала. Постигнув смысл, субъект способен 
воспроизвести весь материал, но уже «своими 
словами». Осмысленные знания продвигают 
субъекта в его психическом развитии, ведь 
только такие знания могут продуктивно исполь-
зоваться в дальнейшем. Поэтому уровень сфор-
мованности стратегий может считаться важной 
характеристикой психологической готовности 
личности к деятельности в целом.

Под стратегией понимается не только путь, 
который избирает субъект для понимания, не 
только набор логических операций, которые 
сопровождают процесс понимания, но и то, 
как происходит понимание, как отыскиваются 
знания и происходит их сопоставление с новой 
информацией (Моляко В. А., 2007).

В нашем исследовании трактовка понятия 
«творческая задача» обуславливается характе-
ром протекания ее решения (Коваленко А. Б., 
1999, Моляко В. А., 2007), потому что, как сви-
детельствуют результаты исследований, одна и 
та же задача может быть творческой для одного 
человека и нетворческой для другого. По наше-
му мнению, творческая задача как модель твор-
ческой деятельности должна быть многосмыс-
ловой, а также иметь скрытую проблемность. В 
некоторых случаях она предполагает несколько 
вариантов решения, и один из них – шаблонный, 
стерео тип ный, с помощью соответствующего 
алгоритма; другой – нешаблонный, творческий, 
который возникает вследствие понимания субъ-
ектом скрытой проблемности задачи.

Каждый из выделенных вариантов решения 
творческой задачи основывается на разных 
обобщенных схемах, построенных на основе 
подходов к задаче с преобладанием алгоритми-
ческих или творческих процессов мышления. 
Указанные схемы отражают тот или иной смысл 
задачи: алгоритмический или скрытый, кото-
рый является ключом к ее решению. Наличие 

нескольких смыслов, которые содержатся в ос-
нове того или иного способа решения, является 
обязательной чертой задач творческого (про-
блемного) типа.

Мы рассматриваем задачу в широком ее по-
нимании, а именно – не только как типовую, а 
такую, которая учитывает состояние субъекта, 
кото рому необходимо понять что-то новое, 
до этого не известное. Такой подход дает воз-
можность моделировать с помощью творческих 
задач любую творческую деятельность, когда 
субъект сталкивается с необходимостью понять 
новую для него информацию.

Анализ результатов исследования процесса 
понимания творческих задач позволил нам вы-
делить разные стратегии понимания испытуе-
мыми творческих задач. Главным критерием вы-
деления стратегий является сложность тех или 
иных механизмов мыслительной деятельности, 
отдельных операций, которые обеспечивают их 
функциони рование.

Наиболее распространенной стратегией 
является стратегия поиска аналогов. Поиск 
смысла путем применения стратегии аналоги-
зирования проис ходит на основе сопоставления 
новой информации с существующими в памяти 
субъек та эталонами.

Более сложной является стратегия комби-
нирования. Она заключается в том, что субъект 
обращается к сопоставлению составляющих ча-
стей задачи или к конструированию составных 
частей различных элементов, содержащихся в 
различных эталонах.

В ситуации, когда субъект отказывается от 
предыдущего способа решения, речь идет о так 
называемой гибкой стратегии. Она проявляется 
в способности субъекта к широкому анализу 
проб лемы, к отказу от шаблонного способа 
решения, если последний не дает желаемого 
эффекта.

В том случае, когда субъект не только решает 
творческие задачи, но и сам формирует опреде-
ленные знания, можно говорить о продуктивной 
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Схема 1. Взаимосвязь между процессуальными и результативными 

характеристиками понимания 
 
Выделенные уровни взаимосвязаны между собой: каждый последующий уровень 

включает предыдущие, и их качества могут проявляться уже на более высоком уровне. 
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стратегии. Данная страте гия дает возможность 
субъекту достаточно быстро находить правиль-
ное решение, отыскать скрытый смысл. В ре-
зультате анализа информации субъект на основе 
наличных знаний и опыта продуцирует новые 
знания, делает новые выводы, находит новые 
пути решения проблем.

Использование той или иной стратегии 
определяет уровень пони мания, на котором 
находится субъект. Если стратегии отражают 
процессуальную сто рону понимания, то уровни 
являются результатом этого процесса и на их 
основе можно сделать вывод о степени опера-
циональной сложности материала, кото рый до-
ступный для понимания данному субъекту.

Мы выделили шесть уровней понимания: 
узнавание, припоминание, аналогизирование, 
комбинирование, разрушение стереотипов и 
продуктивный уровень.

Выделенные уровни взаимосвязаны между 
собой: каждый последующий уровень включает 

предыдущие, и их качества могут прояв ляться 
уже на более высоком уровне. Выделенные 
уровни дают возможность проследить также ди-
намику понимания субъектом творческих задач.

Таким образом, стратегии являются не толь-
ко условием успешности решения задачи, но и 
свидетельством готовности личности к творче-
ской деятельности. Уровень функционирования 
мыслительных стратегий определяет уровень 
понимания субъектом творческих задач.

Выделенные уровни понимания творческих 
задач дают возможность сделать вывод об уров-
не психического развития личности: от понима-
ния-узнавания до творческой одаренности.
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СИМВОЛ СОЗНАНИЯ И СИМВОЛ КУЛЬТУРЫ 
В КОГНИТИВНОЙ ПАРАДИГМЕ

Е. М. Коваленко
sema@spark-mail.ru
Южный федеральный университет 
(Ростов-на-Дону)

Культура как предмет культурфилософского 
исследования впервые в своей целостности 
осмысливается у Канта, который рассматривает 
символ в качестве основной категории культуры, 
определяя традицию послекантовского развития 
философии культуры. Символ в его концепции 
остается в рамках мышления субъекта, пред-
ставляя собой форму интуитивного познания, 
косвенное средство рассудка, подводящее идеи 
разума под чувственные созерцания, которые 
не могут им соответствовать. Культура рассма-
тривается как способность человека к целостно-
символическому осмыслению мира.

Дальнейшее развитие понимания символа 
в культурфилософской традиции приводит к 
неокантианскому подходу к символу и культу-
ре – символ становится функцией сознания, а 
культура – способом существования челове-
ка символического (‘animal symbolicum’). В 
русской философской традиции осмысления 
символа особый интерес представляет русская 
религиозная философия, которая, опираясь на 
европейскую традицию, переосмыслила ее в 
рамках своего подхода. И здесь особая роль 

принадлежит «последнему из классических 
русских философов» – А. Ф. Лосеву, который 
рассматривал символ как бытие, как синтез иде-
ального и реального, как основу человеческой 
жизни и культуры.

А. Ф. Лосев определил два типа символов:
• символ как принцип символизма (символ 

сознания), т. е. диалектическое тождество иде-
ального и реального, общего и индивидуального 
(символическая функция сознания). Этот прин-
цип охватывает всю культурную деятельность 
человека;

• символ как форма воплощения идеи (сим-
вол культуры). Символ вещи является оформ-
лением «идейно-образного» построения вещи, 
причем идейная образность для того, чтобы 
быть символом, должна «указывать на нечто 
другое, что не есть она сама, и даже быть для 
этих других предметов законом их построения». 
Символ – это развернутый знак, а знак – «заро-
дыш» символа.

Такой подход дал возможность А. Ф. Лосеву 
считать, что вся осмысленная деятельность че-
ловека символична.

Особую роль в становления когнитивной 
культурологической парадигмы сыграл струк-
турализм, в рамках которого символическая 
функция связывается с бессознательной де-
ятельностью духа (Леви-Строс, Барт), т. е. 
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символ остается внутри человеческого мышле-
ния (коллективного), выражая его психическую 
сущность. В рамках подхода Ю. М. Лотмана 
символическая функция сводится к «мысля-
щему устройству» (механизму порождения 
случайности), что приводит его к бессубъект-
ному механистическому пониманию культуры. 
Значение рассмотренных концепций для разви-
тия когнитивной теории культуры заключается 
в том, что они позволяют рассмотреть культуру 
в качестве надындивидуальной детерминации 
человеческого существования и поставить во-
прос об исследовании взаимодействия культуры 
и индивидуального мышления на уровне как со-
знательных, так и бессознательных процессов.

Когнитивная антропология. В качестве сим-
вола сознания в концепции М. Коула выступает 
когнитивный артефакт, т. е. процесс переработки 
информации при выработке когниции физиче-
ских артефактов, а в качестве символа культуры – 
культурный артефакт, играющий роль когниции 
для индивида. В его концепции культура – это 
процесс человеческого познания, протекающий 
как внутри, так и вне человеческой психики и 
опосредованный артефактами; это воплощение 
артефактов в широких социокультурных систе-
мах, организующих практическую деятельность 
людей, в которой эти артефакты используются.

Значимая система как культурная единица 
существует только в коммуникации, поэтому 
Р.Д’Андрад проводит различие между сообще-
нием и значением, отмечая, что современные 
работы в области когнитивной психологии 
трактуют значение не как представление о 
внешней форме, а как отдельную целостность, 
имеющую сложные принципы организации, 
поэтому он предлагает использовать термин 
«значимая система» для ментальных структур 
и процессов, а термин «символ» – для внешних 
знаков. Следовательно, символ сознания в его 
концепции – это ментальная значимая система, 
а символ культуры – это внешний знак, вопло-
щение культурной значимости. В его концепции 
культура – это «ментальная экипировка» членов 
общества: знание и понимание символических 
значений и следование социальным соглашени-
ям; это физическое воплощение этих значений 
и правил во внешних знаках и социальных дей-
ствиях (поведении).

Когнитивная культурология. Одним из важ-
нейших терминов современной когнитивной 
науки является термин «концепт», который в 
когнитивной культурологии определяется как 
единица структурированного и неструктуриро-
ванного знания, образующего когнитивность 
отдельного человека и культуры в целом. 

Концепты выступают в когнитивистике в роли 
«символов сознания», связывая «субъектив-
ность» внутреннего сознания с «объектив-
ностью» внешнего мира, и поэтому в рамках 
когнитивной культурологии ставится задача 
исследования взаимообусловленности «символа 
сознания» и «символа культуры».

Культурные концепты – один из основных 
«ментефактов культуры», с помощью которого 
осуществляется взаимодействие надындивиду-
альных семантических структур и когнитивных 
структур индивидуального сознания. В рамках 
когнитивного подхода к культуре мы наблюдаем 
развитие идей А. Ф. Лосева относительно пути, 
«который проходит эйдос первоначала, отра-
женный в инобытии» и который является факти-
чески «превращением и преображением симво-
ла» в сознании, но уже не в самом по себе, а во 
взаимодействии сознания надындивидуального 
и индивидуального в процессе деятельности, и 
более того, сознание понимается как мышление 
в целом, включающее как сознательные, так и 
бессознательные процессы. Символ сознания 
рассматривается с точки зрения его структуры.

В рамках когнитивной культурологии символ 
рассматривается как важнейшая когнитивная 
форма культуры, как когнитивно-лингвистиче-
ский артефакт (категория), как знак, который 
предполагает использование своего первично-
го содержания в качестве формы для другого 
содержания.

В рамках когнитивного подхода к культуре 
символ, лишаясь своей эйдетической составля-
ющей, отождествляется со знаком и рассматри-
вается как символ культуры, а собственно позна-
вательные функции символа (символ сознания) 
переданы концепту как ментальной структуре.

Таким образом, осмысление проявленных 
форм культуры прошло путь развития от по-
нимания любой культурной формы как сим-
волической (Кассирер, Лосев) до понимания 
символа культуры как одной из форм культуры. 
Понимание символа как внутреннего представ-
ления человека познающего (И. Кант) пред-
ставляется в когнитивной теории культуры в 
качестве концептуального образования.
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МОДЕЛЬ УЗНАВАНИЯ ОБЪЕКТА ПО ИЗОБРАЖЕНИЮ 
НА ОСНОВЕ ДЕРЕВА ПРИНЯТИЯ РЕШЕНИЙ

А. В. Ковальчук1, Н. С. Беллюстин2

aka.xzib1t@gmail.com, bellyustin@mail.ru
1Институт прикладной физики РАН, 2Научно-
исследовательский радиофизический институт 
(Нижний Новгород),

При создании эффективных систем классифи-
кации и детектирования визуальных изображе-
ний необходимо опираться на те принципы пере-
работки информации в высокоорганизованных 
живых организмах, которые связаны с их когни-
тивной деятельностью. В связи с этим одним из 
важных направлений в изучении биологических 
систем является изучение механизма принятия 
решений и способов построения программ для 
достижения целей. Только на этом пути можно 
находить архитектуры систем распознавания 
для конкретных прикладных задач, оптимально 
сочетающие блоки параллельной обработки 
информации с цепочками последовательного 
принятия решений. Исследования последних лет 
показали, что основной особенностью когни-
тивных биологических систем перед их совре-
менными искусственными аналогами является 
способность первых динамически формировать 
последовательность признаков и/или действий 
для достижения необходимых результатов, ко-
торые определяются целевой функцией. Так, 
например, если перед человеком ставятся две 
задачи: задача распознавания конкретного чело-
века из предъявленного списка и задача поиска 
любых лиц в видеоролике, формируются разные 
сети для принятия решения [1]. Можно предпо-
ложить, что биологическая система ограничивает 
множество признаков в зависимости от целевой 
функции, причем этот процесс «вытормажи-
вания» признаков тем эффективней, чем более 
обучена система [2]. Вследствие этого в системе 
формируется такая динамика проверки гипотез, в 
которой история предыдущих проверок влияет на 
выбор гипотез в будущем. Эффективность «вы-
тормаживания» признаков и последовательность 
проверки гипотез определяют скорость принятия 
решения системой.

В работе предлагается алгоритм принятия 
решений, по своей архитектуре наиболее соот-
ветствующий известным на сегодня свойствам 
высокоорганизованных биологических систем. 
Разработанный алгоритм генерации дерева при-
нятия решений для системы детектирования 
объектов на изображении является одним из 
вариантов рекурсивных алгоритмов. На этапе об-
учения по экспериментальной базе изображений 

лиц создается модель последовательности «ос-
мотра» признаков локальных частей лица, кото-
рая состоит из бинарных узлов дерева принятия 
решений. Такой узел включает в себя локальный 
измеряемый признак на изображении и вероятно-
сти решений при любом исходе измерения этого 
признака. Добавление признаков в модель проис-
ходит до тех пор, пока оценка вероятности одной 
из возможных гипотез не превысит заданную 
пороговую величину.

В предложенном алгоритме используется 
набор быстро вычисляемых признаков, исполь-
зующий наложение функций Хаара-подобных 
на обрабатываемое изображение [3], и имеющий 
регулируемый порог срабатывания. Таким об-
разом, формируется достаточно большой набор 
первичных детекторов, работающих по различ-
ным фрагментам изображения и функционально 
аналогичных рецептивным полям зрительной 
системы.

Основной особенностью предлагаемой ар-
хитектуры системы детектирования является 
задание целевой функции, устанавливающей 
маску-фильтр на набор признаков таким обра-
зом, что каждая проверка оставшихся признаков 
уменьшает степень неопределенности достиже-
ния целевой функции. Таким образом, базовый 
набор признаков является операционной средой 
когнитивной системы, которая особым образом 
конфигурируется под каждую задачу и тем луч-
ше, чем больше опыта у системы в решении этой 
задачи.

Предлагаемая архитектура системы детекти-
рования объектов на изображении обеспечивает 
такую последовательность проверки признаков, 
которая позволит принимать решение о при-
надлежности объекта к заданному классу с 
заданным уровнем ошибки за минимальный 
промежуток времени. Для обеспечения этого 
необходимо, чтобы:

• количество признаков в последовательно-
сти было минимально;

• каждый признак наблюдался в большинстве 
обучающих предъявлений.

Предложенный алгоритм позволяет формиро-
вать ту последовательность признаков, которая 
оптимально соответствует условиям конкретной 
задачи детектирования и позволяет осуществлять 
дообучение системы на ранее не использованные 
изображения объектов.

Эффективность метода находится на уровне 
широко известного алгоритма SVM, при этом 
превосходя его по вычислительной простоте.
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ЗАВИСИМОСТЬ ВЛИЯНИЯ ДЕПРИВАЦИИ СНА НА ПРОЦЕССЫ 
ОРГАНИЗАЦИИ ПРОСТРАНСТВЕННОЙ ПАМЯТИ ОТ ХАРАКТЕРА 
ОБУЧЕНИЯ КРЫС В ВОДНОМ ТЕСТЕ МОРРИСА

Р. Г. Кожедуб1, Г. Н. Фесенко2, Е. Н. Тиушева1, 
О. П. Бухгольц1, Г. Н. Арсеньев1 
kozhedubrg@mail.ru. 
1Институт высшей нервной деятельности и 
нейрофизиологии РАН, 2Институт проблем 
экологии и эволюции им. А.Н.Северцова, РАН 
(Москва)

Исследовали пространственную версию 
водного теста Морриса, позволяющую изучать 
гиппокамп-зависимую память, которая при-
равнивается к декларативной памяти у чело-
века. Единое мнение относительно процессов, 
определяющих положительное влияние сна на 
процессы развития памяти, отсутствует до сих 
пор. Знание механизмов влияния депривации 
сна на процессы организации долговременной 
памяти представляет интерес как для разра-
ботки подходов по усовершенствованию про-
цессов обучения и памяти, так и для борьбы 
с когнитивными нарушениями. В этом плане 
информативным может оказаться сопоставле-
ние нарушений, возникающих под влиянием 
депривации сна на воспроизведение навы-
ков, длительно сохраняющихся после одно- и 
многодневного обучения. 

В экспериментах участвовало 20 взрослых 
крыс-самцов линии Вистар массой 180-200 г. 
Использовали экспериментальную парадигму, 
включающую обучение крыс в водном тесте 
Морриса и депривацию сна с помощью бес-
стрессорной карусельной методики. Обучение 
заключалось в безусловнорефлекторном избе-
гании принудительного плавания путем нахож-
дения крысой скрытой под водой платформы. 

Оно проводилось по протоколу Ч. Уорд с соавт. 
(Ward et al., 2009 г.): на поиск платформы давали 
8 попыток из 4 стартовых точек бассейна, вы-
бираемых в псевдослучайной последователь-
ности. Время поиска ограничивали 120 с, между 
попытками крыса находилась на платформе в 
течение 20 с. Многодневное обучение проводи-
ли с перемещением платформы: в первый день 
обучения целевым (в котором находилась плат-
форма) был четвертый квадрант, на третий день 
– третий квадрант и на четвертый день – первый 
квадрант. При тестировании на запоминание 
через 24 часа после обучения крысу помещали 
в квадрант, расположенный по диагонали к це-
левому квадранту (платформа в данном случае 
из бассейна изымалась), и давали возможность 
ей плавать в течение одной минуты. Обучение 
проводили, используя программу Ethovision 
(весия 3.1) с автоматическим способом ана-
лиза передвижения крыс на установке фирмы 
«Noldus» (Нидерланды). Статистический анализ 
данных проводили с помощью пакета программ 
Statistica 6.0.

В качестве показателя, характеризующего 
проявление когнитивных (познавательных) про-
цессов, выступало относительное (в %) увели-
чение длины пути, преодолеваемого крысой в 
целевом квадранте в сравнении с тремя другими 
квадрантами. Анализ суммарных (по всем опы-
там) данных, полученных при изучении влияния 
депривации сна на воспроизведение выработан-
ного навыка через 24-часа после однодневного 
обучения (рисунок А), показал ухудшение памят-
ного следа в целевом, в данном случае четвёртом 
квадранте, которое было на грани достоверности 
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(p = 0.06). Депривация сна после трехдневного 
обучения (рисунок Б) приводила к достоверному 
(p = 0.004) уменьшению пути, преодолеваемого 
крысой в целевом (третьем) квадранте. Наряду 
с этими данными показано, что в тестирующей 
пробе на память после четырехдневного обучения 
(рисунок В), во-первых, длина пути максимально 
увеличилась не в целевом (первом) квадранте, а 
в третьем квадранте, который был целевым на-
кануне (при обучении на третий день). В этом же 
третьем квадранте происходит достоверное (p = 
0.02) уменьшение под влиянием депривации сна 
пройденного крысой пути. 

Полученные данные подтверждают ранее вы-
явленный отрицательный эффект депривации сна 
на длительную память (Дорохов с соавт., 2011). 
Однако после однодневного обучения, проводи-
мого в данной работе, уменьшение длины пути 
под влиянием депривации сна было менее выра-
женным, чем в предыдущей работе, в которой об-
учение проводили по протоколу К. Фрик с соавт. 
(Frick et al., 2000). По последнему протоколу про-
бы предъявляли тремя сериями с 30-минутными 
перерывами. Возможно, в этом случае уже во 
время обучения имеет место развитие процессов, 
лежащих в основе мембранной пластичности, 
способствующей усилению синаптической 
эффективности как основного механизма обу-
чения и памяти. Как было показано в работе Р.Г. 
Кожедуб (2001: 63), именно за 30-минутный про-
межуток времени после тетанизирующего воз-
действия на корковые нейроны происходит повы-
шение электровозбудимости корковых нейронов, 
при котором процесс усиления синаптической 
эффективности ускоряется и достигает уровня 
«насыщения». Можно думать, что эффект мак-
симального увеличения когнитивного показателя 

в третьем квадранте при трехдневном обучении 
обусловлен теми же процессами, что и процессы, 
лежащие в основе максимального проявления 
памяти при трехдневной схеме обучения с при-
менением широко используемого классического 
протокола Морриса. Максимальное проявление 
памятных следов после четырехдневного обуче-
ния в квадранте, который был целевым на третий 
день обучения, возможно, является следствием 
полного завершения стадии консолидации. При 
действии обстановочных стимулов на стадии 
реконсолидации, следующей за стадией консо-
лидации после обучения на четвертый день, по-
видимому, возникает реактивация уже сложив-
шейся накануне репрезентации памятного следа. 
При стабилизации процессов, определяющих 
памятный след, на этой стадии возможна амнезия 
(см.Балабан, Коршунова, 2011; Nader et al., 2000). 
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АУТИСТИЧЕСКИЕ РАССТРОЙСТВА КАК МОДЕЛЬ УТРАТЫ 
ПОНИМАНИЯ: ИНФОРМАЦИЯ К РАЗМЫШЛЕНИЮ

Н. Ю. Кожушко
kozhushko56@list.ru
Институт мозга человека им. Н. П. Бехтеревой 
РАН (Санкт-Петербург)

Десятилетний опыт работы с детьми, име-
ющими отставание в психическом развитии, 
дает богатую пищу для размышлений не только 
над статистически достоверными изменения-
ми нарушенных функций после применения 
транскраниальных микрополяризаций (ТКМП – 
tDCS), но и над отдельными реальными событи-
ями в жизни индивидуума.

Дошкольники, о которых идет речь, как пра-
вило, не владеют полностью навыками самооб-
служивания (туалет, еда, одевание), не смотрят в 
глаза, не откликаются на свое имя, не слушают, 
когда им пытаются читать книжки, не смотрят 
мультфильмы, не играют в игрушки, не реаги-
руют на просьбы родителей, не владеют речью, 
что в совокупности делает невозможным или за-
труднительным их пребывание в общественных 
местах в связи с неадекватным поведением.

Формальная оценка результатов тестирования 
на разных этапах лечебного процесса содержит, 
как правило, стандартный вердикт: уровень 
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психического развития ребенка ниже возрастной 
нормы. Мы двигаемся в своей деятельности 
с другого конца континуума развития и срав-
ниваем ребенка с тем, каким он к нам пришел 
(Кожушко, 2008–2011; Кожушко, Матвеев, 2010). 
Именно процесс наблюдения за поведением де-
тей в привычных условиях ставит вопросы, вы-
ходящие за рамки коррекционной психологии и 
дефектологии.

Что происходит с детьми дома уже после 
1–2 сеансов воздействия (каждое продолжи-
тельностью всего 20 мин)? Со слов родителей: 
«Стал оборачиваться, когда я его зову», «У него 
стало человеческое лицо», «Плачет теперь как 
обычный ребенок, а не воет как зверь», «Стал 
наливать воду в стакан и останавливаться, когда 
вода доходит до края», «Начал обходить лужи, а 
не вступать в середину – как будто стал их ви-
деть на дороге», «Стал играть с котом, который 
у нас уже 5 лет и на которого раньше не обращал 
внимания», «Стоял сегодня перед телебашней 
полчаса, как будто увидел ее в первый раз, хотя 
мы гуляем около нее каждый вечер», «Понял, что 
если мяч укатился под диван, он не исчез совсем, 
и впервые сам догадался наклониться и посмо-
треть под диван», «Стоял у окна и впервые начал 
махать мне рукой, увидел, что я иду по двору. 
Раньше, даже если ему показывали пальцем, где 
я, не мог понять, чего от него хотят, вырывался», 
«Остановился около зеркала и долго строит гри-
масы, как будто понял, что это – его отражение» 
и т. п.

То есть ребенок не просто смотрит, а видит, не 
просто слушает, а слышит, будто начинает иден-
тифицировать, узнавать объекты в фокусе, и со-
ответственно реагирует, догадывается о чем-то. 
Приведенный перечень довольно разнообразный 
по содержанию, чтобы можно было говорить о 
динамике развития какой-то одной психической 
функции. Больше похоже на цепочку внима-
ние – понимание (уместно ли в таком возрасте 
говорить об осознании?). Возникает впечатление, 
что ребенок по-другому начинает воспринимать 
мир вокруг себя и себя в этом мире. Как будто из 
пестрого фона внешних раздражителей, который 
ранее был похож на белый шум, выделяется цен-
тральная фигура, которую можно рассмотреть и 
даже что-то с ней сделать. Следом за этим раз-
ворачивается целая череда самых разнообразных 
перемен: повышение адекватности поведения, 
уменьшение расторможенности, улучшение об-
учаемости, преобладание позитивных эмоций и 
многое другое.

Что это: «настройка» нужного канала воспри-
ятия (понимания) на нужную волну или частоту? 
Инициация понимания обращенной речи, которая 

перестает быть пустым, лишенным смысла, на-
бором звуков и начинает выступать как руковод-
ство к действию («подойди, посмотри, возьми, 
дай...»)? И тогда взрослый (родитель) становится 
переводчиком, проводником между этим новым 
незнакомым миром и ребенком,  перед взором 
которого будто все начинает проясняться. («Я 
теперь знаю, что это такое!»).

Трудно представить, что за такой короткий 
интервал времени воздействия (десятки ми-
нут) могут быть сформированы столь сложные 
процессы. Скорее, происходит активация ме-
ханизмов, хоть и серьезно поврежденных, но 
заложенных в мозгу у каждого ребенка исходно, 
как эволюционный багаж, как спираль разви-
тия, которая постепенно раскручивается в ходе 
естественного онтогенеза. И это – целая система 
знаний, смыслов, контекстов, обобщений, когда 
слово – это и указание на объект «что это?», и, 
позднее, руководство к действию («что делать?»).

У детей с расстройствами аутистического 
спектра, даже когда они приобретают способ-
ность развиваться с ускорением, формализован-
ность приобретенных навыков устной и письмен-
ной речи остается на первом плане: заученные 
фразы-штампы, умение «перерисовывать» слож-
ные слова, не понимая их значения, умение бегло 
читать, не понимая содержания (дети не могут 
прокомментировать сюжет, проиллюстрировать 
текст, ответить на вопрос по сюжету, не говоря 
уже о пересказе текста своими словами). Что, 
впрочем, не мешает им быстро осваивать виды 
деятельности, не требующие коммуникации с 
человеком (работа с компьютером).

Знак (буква, цифра) заучен, но либо лишен 
смысла, либо его понимание носит конкретный, 
узкий характер. Исключения из правил право-
писания, переносный смысл слов, поговорок, 
шутки – все это представляет больше трудности 
для усвоения и употребления в разговорной 
речи такими детьми. Диалог, особенно с новым 
человеком, затруднен, так же как речевая ини-
циатива или ответ на вопрос, то есть нарушение 
коммуникативных функций остается до конца не 
преодоленным. Может, это – следствие комму-
никативной «катастрофы» в самом начале пути 
новорожденного человека, когда в критический 
момент по малопонятным пока причинам не 
произошло включение нужного кода или на-
стройки на камертон взаимодействия с внешним 
миром? Что выступает в роли камертона?
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МНЕМИЧЕСКИЕ ОШИБКИ В ПОЖИЛОМ ВОЗРАСТЕ 
И ГЕТЕРОГЕННОСТЬ ЦИНГУЛЯРНОЙ КОРЫ

С. А. Козловский, Е. Ю. Никонова, 
А. В. Вартанов
s_t_a_s@mail.ru
МГУ им. М. В. Ломоносова (Москва)

Настоящее исследование проведено на груп-
пе 29 женщин без истории неврологических 
и психиатрических заболеваний в возрасте от 
60 до 76 лет. Память испытуемых комплексно 
тестировалась по методике А. Р. Лурия (модифи-
кация Ж. М. Глозман, 1999). Для каждого вида 
памяти оценивались: 1. объём памяти (коли-
чество воспроизведённых элементов); 2. проч-
ность памяти (количество воспроизведённых 
элементов после интерференции); 3. ошибки 
памяти: A. замены элементов; B. конфабуляции 
(включение новых элементов); C. контаминации 
(смешение нескольких элементов); D. персеве-
рации (многократное воспроизведение одного 
элемента); E. ошибки порядка следования эле-
ментов. Дополнительно на магнитно-резонанс-
ных томограммах головного мозга испытуемых 
для каждого из полушарий выделялись четыре 
области цингулярной коры – передняя (поля 24 
и 33 по Бродману), задняя вентральная (поле 23 
по Бродману), задняя дорсальная (поле 31 по 
Бродману) и ретросплениальная (поля 26, 29 и 30 
по Бродману) и вычислялись абсолютные (в мм2) 
показатели площади поверхности этих областей 
мозга. В ходе обработки на основе полученных 
данных были рассчитаны непараметрические 
корреляции (коэффициент Спирмена) между 
индивидуальными поведенческими и анатоми-
ческими показателями. Анализировались только 
статистически значимые (p <.05) взаимосвязи.

Обнаружено, что размеры передней цингу-
лярной коры в левом полушарии отрицательно 
коррелируют с числом конфабуляций в про-
бах на семантическое кодирование (R=-.51) и 
воспроизведение слов (R=-.32), увеличивая, 
таким образом, точность воспроизведения. 
Одновременно, для передних отделов цингу-
лярной коры правого полушария наблюдается 
отрицательная корреляция с общим объемом 
воспроизведенного вербального (R=-.32) и осо-
бенно невербального материала (R=-.37), то есть 

чем больше площадь данной области мозга, тем 
меньше предъявленных ранее элементов вос-
производится испытуемыми.

Кроме того, значимые корреляции были 
выявлены между результатами нейропсихоло-
гических тестов и площадью вентральной части 
задней цингулярной коры. Размеры этой области 
справа уменьшают количество ошибок конфа-
буляционного типа в пробах на семантическую 
память (R=-.40). Вместе с тем у испытуемых с 
относительно обширной левой вентральной об-
ластью наблюдаются многочисленные ошибки, 
связанные с изменением порядка воспроизведе-
ния элементов (R=.37 – для вербальных тестов 
и R=.41 – для невербальных) и их персевера-
торного повторения (R=.33 – для вербальных 
тестов и R=.40 – для невербальных).

Содержательно площадь дорсальной части 
задней цингулярной коры в левом полушарии 
отрицательно связана с объёмом памяти по 
вербальным (R=-.49) и невербальным (R=-.45) 
тестам, а также увеличивает интерференцию 
материала (R=-.45) и число конфабуляций 
(R=.44) в пробе на запоминание групп слов и 
фраз. Размеры правой дорсальной области от-
рицательно связаны с ошибками в порядке вос-
произведения элементов в пробе на зрительную 
память (R=-.46).

Увеличение ретросплениальной области 
цингулярной коры коррелирует с уменьшением 
числа семантических ошибок памяти по типу 
контаминации (R=-.43), но одновременно значи-
мо снижается также и количество извлечённых 
из памяти элементов в тестах на зрительную 
память (R=-.53). Причём такое снижение про-
исходит независимо от интерференционных 
воздействий.

Обнаруженные взаимосвязи могут быть, в 
самом первом приближении, обобщены с помо-
щью представлений о передне-заднем градиенте 
развития кортикальных функций, а также об из-
вестных различиях в функциях левого и правого 
полушарий (см. Величковский, 2006; Кроткова, 
Величковский, 2008). В направлении от задних 
к эволюционно более новым, передним обла-
стям коры увеличивается степень амодальности 
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наблюдаемых эффектов и их связь с переработ-
кой семантической информации, что выражает-
ся в нашем случае подавлением конфабуляций. 
Кроме того, левополушарные структуры чаще 
обнаруживают связь с результативностью вер-
бальных тестов, чем правополушарные. Так, 
размеры передней цингулярной коры отрица-
тельно коррелируют с числом конфабуляций 
в пробах на семантическое кодирование, что 
является важным признаком интактности пре-
фронтальных функций мозга (см., например, 
Turner et al., 2008). Несколько парадоксальный 
характер взаимоотношений результативности 
тестов на память с размерами большинства об-
ластей цингулярной коры мог бы получить объ-
яснения в рамках традиционных представлений 
о выполняемой ее функции центрального про-
извольного регулятора когнитивной активности, 
тормозящего потенциально иррелевантную 
информацию.

Единая картина глобального градиентного 
изменения показателей функционирования па-
мяти, с одной стороны, и локализации областей 
цингулярной коры, с другой, резко нарушается 
контрастными свойствами ее дорсальной части 
(поле 31). Эта область, во-первых, уникальна с 
точки зрения общего числа корреляций с теста-
ми на память, и, во-вторых, является единствен-
ной областью, демонстрирующей положитель-
ную корреляцию с количеством конфабуляций.

Наше объяснение этого отличия, а равно 
общее представление о роли обследованных об-
ластей цингулярной коры в функционировании 
памяти человека состоит в следующем. Роль пе-
редней цингулярной коры состоит в отвержении 

иррелевантной информации, в борьбе с интер-
ференцией. Используя терминологию теории 
обнаружения сигналов, её можно назвать систе-
мой фильтрации и подавления «шума». Это объ-
ясняет, почему при хорошо развитой передней 
цингулярной коре снижение количества ошибок 
памяти в виде конфабуляций сопровождается 
общим снижением результативности извлече-
ния из памяти: выбор консервативного критерия 
принятия решений обеспечивает хорошее по-
давление «шума» и сокращает число «ложных 
тревог», но одновременно снижает и число 
«правильных обнаружений». Роль же задней 
дорсальной цингулярной коры, по нашему мне-
нию, противоположна – она занимается перво-
начальным выделением полезной информации, 
то есть играет роль генератора потенциальных 
«сигналов» в системе выделения «сигнала» из 
«шума». Фактически мы выдвигаем гипотезу о 
существовании двух базовых подсистем цингу-
лярной коры, реципрокно влияющих на выпол-
нения нейропсихологических тестов на память, 
а возможно, и на другие когнитивные процессы.
Исследование поддержано грантами РФФИ 
№ 09–06–00293-а и № 11–06–00343-а.
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ВСЕГДА ЛИ ПРОГРЕСС В ТЕХНОЛОГИИ ВЕДЕТ К ПРОГРЕССУ 
В ПСИХОЛОГИЧЕСКОЙ ЭФФЕКТИВНОСТИ? О ПСИХОЛОГИЧЕСКОМ 
ПРЕИМУЩЕСТВЕ АНАЛОГОВОЙ ФОТОГРАФИИ

Г. Н. Козяр
gal4ono4ek574@mail.ru
МГУ им. М. В. Ломоносова (Москва)

Иконическая память была открыта 
Дж. Сперлингом в 1960 г. Изобретение фото-
графии, которая по существу представляет 
собой внешний аналог иконической памяти со 
снятым ограничением по времени хранения 
информации, состоялось на 120 лет раньше. 
Развитие технологии фотодела шло по пути 
индивидуализации и контролируемости про-
цесса производства фотоснимка. Если в первые 
десятилетия фотографирование было уделом 

хорошо подготовленных профессионалов, то 
после того, как Дж. Истмен разработал порта-
тивный фотоаппарат и внедрил сервисную сеть 
по проявке пленки и печати фотографий, прак-
тически каждый получил возможность иници-
ативно создавать собственный архив «ключей» 
к своим личным воспоминаниям. Пассивное 
позирование фотомастеру сменилось активным 
фотографированием со все более предсказуе-
мым результатом (первый фотоаппарат с авто-
матическим управлением диафрагмой появился 
в 1938 г.). Переломным моментом стал 1984 г., 
когда компания Кэнон представила первую 
цифровую фотокамеру, а в 1994 г. впервые стало 
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возможным хранить и обрабатывать фотогра-
фии в персональном компьютере.

На рубеже 20 и 21 вв. цифровая фотография 
завоевывала всё большую популярность и на-
чинала конкурировать с традиционной пленоч-
ной фотографией. Несомненное преимущество 
цифровых камер – возможность сразу увидеть и 
оценить на дисплее результат съемки, т. е. пол-
ностью проконтролировать свойства объекта, 
который впоследствии будет напоминать о пере-
житом событии прошлого. В 2006 крупнейший 
производитель аналоговых камер корпорация 
Nikon заявила о снятии их с производства.

Однако, по нашему мнению, открытым 
остается вопрос о том, всегда ли прогресс в 
технологии создания средств регуляции памяти 
тождественен прогрессу в психологической 
эффективности изобретения? Существуют ли 
различия в воспоминаниях, инициированных 
аналоговыми и цифровыми фотографиями?

Поэтому целью нашего эмпирического ис-
следования стало выявление различий в воспо-
минаниях об одном и том же событии с опорой 
на фотографии «на память», полученные ана-
логовым способом (низкий уровень контроля 
результата) и цифровым способом (высокий 
уровень контроля результата).

Согласно гипотезе исследования, контроль 
создаваемого для последующей регуляции вос-
произведения средства трансформирует процесс 
кодирования эпизода, сокращая объем фиксиру-
емой в памяти дополнительной информации.

Участниками полевого исследования стали 
16 студентов.

Процедура исследования. На первом этапе 
каждый из участников получил по два фотоап-
парата – аналоговый и цифровой с инструкцией 
сделать за время концерта в музыкальном клубе 
по 12 фотографий: 6 фотографий – аналоговым 
фотоаппаратом и 6 – цифровым. Все отснятые 
материалы были сданы исследователю. На вто-
ром этапе спустя 2 недели каждый из участников 
встречался с исследователем и описывал вос-
поминания, возникающие при рассматривании 
отобранных случайным образом трех цифровых 
и трех аналоговых фотографий, сделанных им 
самим. Велась аудиозапись с последующей 
транскрипцией. На третьем были приглашены 7 
экспертов – психологов. Они оценивали каждое 
воспоминание, относя его к одному из двух ти-
пов: 1) типу А – воспоминание, описывающее 
непосредственно момент съемки кадра; 2) типу 
В – воспоминание, в котором человек отталки-
вается от содержания кадра для того, что бы 
выйти за его пределы и рассказать о событиях, 
происходивших до или после момента съемки. 

Степень выраженности у каждого из воспоми-
наний признаков двух выделенных типов была 
оценена по шкале от 1 (минимально) до 5 (мак-
симально). Шкалы были трансформированы в 
единую шкалу 1–10, где 1 – максимальное при-
сутствие признаков типа А, а 10 – максимальное 
присутствие признаков типа В. Эксперты не 
были информированы о замысле исследования, 
о способе получения текстов воспоминаний и о 
содержании фотосессии.

Было получено 192 фотографии, 96 фото-
графий были предъявлены испытуемым и затем 
включены в процедуру экспертной оценки. В 
анализ было получено 384 оценки фотографий 
самими участниками съемки и 672 экспертных 
оценки.

Анализ полученных данных показал, что 
сами участники фотосессии не были способ-
ны заметить отличия в своих воспоминаниях, 
инициированных фотографиями, выполнен-
ными в аналоговой или цифровой технологии. 
Субъективная эквивалентность этих различных 
по способу опосредствования воспоминаний 
была нарушена только относительно их эмоцио-
нальной насыщенности. Испытуемые оценивали 
актуализированные с помощью цифровых фото-
графий воспоминания как более эмоционально 
насыщенные по сравнению с теми воспомина-
ниями, которые актуализировались с опорой на 
аналоговые фотографии (4.04 (1.14) и 3.59 (1.21) 
соответственно, F=3.892, p=0.05).

Однако результаты оценивания текстов вос-
поминаний экспертами оказались кардинально 
иными. Эксперты согласованно отнесли вос-
поминания испытуемых, сделанные с опорой 
на аналоговые фотографии, к типу В, то есть 
оценили их как истории, содержащие широкое 
описание развернутого во времени события, 
преодолевающего границы запечатленного 
момента, включающего повествование о про-
исходившем до и после съемки (среднее 5.85 
(2.98)). Воспоминания испытуемых, сделанные 
с опорой на цифровые фотографии, напротив, 
были согласованно отнесены к типу А, то есть 
оценены как описание мгновения съемки, с 
подробным описанием компонентов сцены без 
уточняющей контекстуальной информации 
(среднее 4.67 (2.9). Различия между оценка-
ми были высоко статистически значимыми 
(Z= –5.068, p=0.000).

По результатам проведенного исследо-
вания можно заключить, что основное пре-
имущество технологии цифровой фотографии 
для наивного фотографа – полный контроль 
над свойствами создаваемого в акте съем-
ки средства для регуляции последующего 
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воспроизведения – препятствует кодированию 
дополнительной информации в памяти. В 
результате при актуализации воспоминания 
с опорой на цифровую фотографию наблю-
дается редукция тех аспектов воспоминания, 
которые представляют наибольшую ценность 
в коммуникативном контексте – исчезают 
ссылки на целостную историю прошлого со-
бытия. Воспоминание с опорой на аналоговую 
фотографию, напротив, связано с актуализа-
цией коммуникативно прозрачной разверну-
той истории события прошлого.
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ЭЛЕКТРИЧЕСКАЯ АКТИВНОСТЬ КОЖИ И ОЦЕНИВАНИЕ 
ПРИЛАГАТЕЛЬНЫХ ПО ГЕДОНИСТИЧЕСКОЙ ШКАЛЕ

М. Г. Колбенева
kolbenevamarina@mail.ru
Институт психологии РАН (Москва)

Исследование проведено в рамках пробле-
мы соответствия между описаниями поведения 
с позиции первого и третьего лица (M. Velmans, 
1991, p.667; K. Vogeley & G. R. Fink, 2003, p.38), 
Описание с позиции первого лица (a first-person 
perspective) основано на доступных человеку 
ощущениях и переживаниях. Описание с пози-
ции третьего лица (a third-person perspective) – 
это описание поведения человека, которое 
может быть дано внешним наблюдателем и раз-
делено с другими наблюдателями. Проверялась 
гипотеза о соответствии субъективного отчёта 
о том, насколько приятные или неприятные 
ощущения возникают у человека, когда он пред-
ставляет себя воспринимающим те или иные 
качества объектов с помощью разных органов 
чувств, и изменений в электрической актив-
ности кожи в ходе этого процесса. Букзайн В. 
(1994) в своём обзоре работ приходит к выводу, 
что электрическую активность кожи «следует 
рассматривать … как валидный индикатор 
интенсивности эмоций, особенно негативной 
валентности» (с. 65).

Методика.
Участники: 23 студента (14 ж и 9 м) в возрас-

те от 17 до 25 лет (медиана = 18) индивидуально 
участвовали в исследовании, которое длилось 3 
часа.

Прилагательные: по 120 прилагательных 
для каждого типа ощущений (зрения, слуха, 
тактильных ощущений, обоняния и вкуса) и 25 
тренировочных прилагательных.

Процедура: участник сидел в 50 см от мо-
нитора компьютера, перед ним находилась 

стандартная клавиатура, на которой клавиши 
«В», «А», «П», «Р», «О», «Л», «Д» были обозна-
чены как «-3», «-2», «-1», «0», «+1», «+2», «+3», 
соответственно. Эти семь клавиш и клавиша 
«Пробел» использовались для ответа, обозначе-
ния на других клавишах были заклеены белой 
изолентой.

Участникам предлагалось по 7 балльной 
шкале от –3 (очень неприятные) до +3 (очень 
приятные) оценить, насколько приятные или 
неприятные ощущения у них возникают, когда 
они представляют себе ситуации, описанные на 
экране монитора. Каждая ситуация описывалась 
с помощью одной из следующих 5 фраз и допол-
няющего фразу прилагательного:

«Что вы переживаете, когда видите объект»;
«Что вы переживаете, когда слышите звук»;
«Что вы переживаете, когда чувствуете 

запах»;
«Что вы переживаете, когда ощущаете вкус»;
«Что вы переживаете, когда трогаете объект».
В каждой серии на мониторе постоянно 

предъявлялась одна из фраз, а под ней после-
довательно предъявлялись 25 соответствующих 
по типу ощущения прилагательных (первое – 
тренировочное), при этом клавиша «Пробел» 
удерживалась нажатой с помощью указатель-
ного пальца ведущей руки. После предъявления 
каждого прилагательного участнику необхо-
димо было вообразить описанное на экране 
поведение и оценить, насколько приятны или 
неприятны возникающие при этом ощущения. 
Длительность предъявления прилагательного 
составляла 1500 мс. Участнику давалось неогра-
ниченное время для ответа.

Для ответа участнику нужно было отпустить 
клавишу «Пробел» и нажать указательным 
пальцем одну из клавиш с цифрами от –3 до 
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+3, обозначающую характер возникших у него 
ощущений. Следующее прилагательное предъ-
являлось через 5 с после ответа участника на 
предыдущее прилагательное (то есть после 
возвращения указательного пальца участника 
на клавишу «Пробел»). Всего проводилось 25 
серий, по пять серий с каждой фразой, порядок 
предъявления серий был сбалансирован (под-
робное изложение методики см. Колбенева, 
Александров, 2010).

Электроды накладывались в начале иссле-
дования, после чего участникам предлагали 
сделать несколько глубоких вздохов. Во время 
исследования рука участника с наложенными 
электродами находилась на колене, при этом 
участника просили не двигать пальцами и 
рукой, а также стараться не делать глубоких 
вздохов.

Регистрация показателей. Электрическая 
активность кожи измерялась по методу Фере 
с использованием внешнего источника напря-
жения порядка 0,9 В. В качестве электродов 
применялись 2 медных кольца, надеваемых на 
указательный и безымянный палец неведущей 
руки. Регистрация проводилась без использо-
вания электродной пасты. Площадь электродов 
1 см2. Частота опроса составляла 8 Гц.

Методики и аппаратура. Регистрация про-
водилась с помощью прибора, описанного в 
работах В. Б. Дорохова (Дорохов и др., 2000; 
Дементиенко и др., 1999).

Показатели. Для каждого прилагательного 
анализировались падения сопротивления кожи, 
обнаруженные в интервале от начала предъ-
явления прилагательного до предъявления сле-
дующего прилагательного. Анализировались 
только такие падения сопротивления кожи, 
которые начинались не ранее 125 мс после 
предъявления прилагательного и длительность 
падения которых составляла не менее 500 мс. 
Выбор минимального латентного периода для 
падения сопротивления кожи обусловлен как 
частотой опроса (125 мс – вторая точка опроса 
после предъявления прилагательного), так и 
предположением о готовности человека к по-
явлению прилагательного, поскольку прилага-
тельные предъявлялись через фиксированный 
интервал времени после ответа на предыдущее 
прилагательное. Согласно обзору работ, посвя-
щённых интервалам анализа в исследованиях 
электрической активности кожи, наиболее 
распространённой начальной точкой интервала 
анализа является 1 сек после предъявления 
стимула, однако в ряде исследований электри-
ческая активность кожи анализировалась от 
момента предъявления стимула (Levinson & 

Edelberg, 1985). Падение сопротивления кожи 
длительностью 500 мс (4 точки опроса) – это 
минимальная длительность изменений, позво-
ляющая отличить классические волнообразные 
кривые падения сопротивления кожи от арте-
фактных быстрых изменений уровня сопротив-
ления кожи.

Для каждого прилагательного анализировал-
ся ряд параметров первого, а также максималь-
ного по амплитуде падений сопротивления кожи: 
латентный период начала падения, амплитуда, 
длительность и скорость падения (отношение 
амплитуды падения к его длительности). Кроме 
того, для каждого прилагательного подсчитыва-
лось количество падений сопротивления кожи и 
их суммарная амплитуда в интервале анализа.

Результаты.
1. При сравнении с помощью теста 

Вилкоксона параметров падений сопротивления 
кожи для разных гедонистических оценок прила-
гательных был выявлен эффект интенсивности. 
Было обнаружено, что чем выше интенсивность 
приятных или неприятных переживаний, на 
которую указывают участники при оценивании 
прилагательных, тем короче латентный период 
падения сопротивления кожи, выше амплитуда, 
больше длительность и выше скорость первого 
и максимального по амплитуде падений сопро-
тивления кожи. Кроме того, выше количество 
падений и их суммарная амплитуда, а также 
выше частота появления падений сопротивле-
ния кожи, вычисляемая как отношение числа 
падений сопротивления кожи к сумме этого чис-
ла падений и числа случаев отсутствия падений 
сопротивления кожи при оценивании прилага-
тельных, получивших данную оценку. Эффект 
интенсивности обнаружен для прилагательных, 
связанных с разными типами ощущений.

2. При сравнении с помощью теста 
Вилкоксона параметров падений сопротивления 
кожи для одинаковых по интенсивности, но 
противоположных по знаку гедонистических 
оценок прилагательных был выявлен эффект 
валентности. Было обнаружено, что при оцени-
вании прилагательных как вызывающих непри-
ятные переживания наблюдаются более высокая 
амплитуда, длительность и скорость первого и 
максимального по амплитуде падений сопротив-
ления кожи, чем при оценивании прилагатель-
ных как вызывающих приятные переживания. 
Кроме того, для отрицательных оценок выше 
суммарная амплитуда и частота появления 
падений сопротивления кожи. Однако следует 
отметить, что этот эффект не обнаружен для 
прилагательных, связанных с обонянием и так-
тильными ощущениями.
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На основании проведённого исследования 
можно сделать вывод о совпадении субъектив-
ного отчёта о гедонистическом тоне испытывае-
мых ощущений при реализации поведения в уме 
и изменений в электрической активности кожи в 
ходе этого процесса.

3. При сравнении с помощью теста 
Вилкоксона параметров падений сопротивления 
кожи для одинаковых гедонистических оценок 
прилагательных, связанных с разными типами 
ощущений, было обнаружено, что оценивание 
прилагательных, описывающих зрительные 
ощущения, как вызывающих интенсивные эмо-
ции (оценки «-3»,»-2» и «+3»), сопровождается 
более высокой амплитудой, длительностью и 
скоростью первого и максимального по ам-
плитуде падений сопротивления кожи, а также 
более высокой суммарной амплитудой падений 
сопротивления кожи, чем аналогичное оцени-
вание прилагательных, связанных с другими 
типами ощущений. Этот результат противо-
речит обнаруженному нами ранее (Колбенева, 
Александров, 2010) эффекту типа ощущений, 
согласно которому прилагательные, описыва-
ющие зрительные ощущения, оцениваются как 
вызывающие наименее интенсивные эмоции. 
Одним из возможных объяснений этому может 
служить эффект редкого предъявления. В пре-
дыдущих сериях исследования было показано, 
что среди прилагательных, описывающие зри-
тельные ощущения, лишь очень небольшое чис-
ло прилагательных оцениваются как очень при-
ятные или неприятные. Можно предположить, 

что предъявление таких редких прилагательных 
сопровождается более выраженными эмоциями, 
чем предъявление прилагательных, описываю-
щих другие типы ощущений.

Также возможно, что при предъявлении 
прилагательных, связанных со зрением, акту-
ализируется большое число рано сформиро-
ванных систем. В структуре индивидуального 
опыта рано формируемые системы не исчезают 
при обучении новым поведенческим актам, а 
происходит «наслоение» новых систем на уже 
имеющиеся. Представляется, что субъективный 
отчёт в большей степени отражает активность 
тех поздно сформированных систем, которые 
содержат зафиксированные в языке элементы 
социального опыта, тогда как электрическая 
активность кожи отражает долю рано сформи-
рованных систем в поведении. Поскольку «в 
ходе выполнения любого поведенческого акта 
происходит одновременная реализация систем, 
соответствующих как минимальному, так и 
максимальному (для данной личности) уровням 
различения среды» (Alexandrov, 1999, a), а зре-
ние является самым поздно формирующимся, 
а значит, высоко дифференцированным типом 
ощущений, прилагательные, связанные со зре-
нием, могут актуализировать все более рано 
сформированные системы, имеющиеся в инди-
видуальном опыте, что и приводит к появлению 
значительных падений сопротивления кожи.
Исследование поддержано грантом РГНФ 2010 
№ 10–06–00439а и грантом Совета по грантам 
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Целью проводимого исследования является 
выявление и описание способов и форм ког-
нитивного взаимодействия матери и ребёнка в 
повседневном общении.

В качестве теоретической базы исследования 
выступают основные положения концепции рас-
пределённой когниции, разрабатываемой науч-
ным коллективом под руководством профессора 
С. Коули. В рамках данного подхода когниция 
рассматривается как процесс, который не огра-
ничен ни структурами мозга, ни человеческим 

телом, но представляет собой интегрированный 
во взаимодействии индивидов между собой и с 
окружающей средой ресурс, тесно связанный 
с факторами времени и пространства [Cowley, 
Vallée-Tourangeau 2010: 473]. В классической 
работе Hutchins 1995 примером, иллюстрирую-
щим, «как работает» распределённая когниция, 
является описание процесса совместной работы 
команды корабля, входящего в бухту: когнитив-
ная задача решается путём интеграции различ-
ного рода ресурсов, начиная от интерпретации 
лоцманом показаний навигационных приборов, 
ряда специальных действий с картой, осущест-
вляемых штурманом, и заканчивая слаженной 
работой остального экипажа по команде капи-
тана. Ключевым моментом данной когнитивной 
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деятельности является предвосхищение всеми 
участниками последующих собственных дей-
ствий и действий других.

Поскольку распределённая когниция основа-
на на феномене совместной деятельности ком-
муникантов, локализована в контексте аффектив-
ных реакций окружающих, в реальном времени 
и в социально значимом взаимодействии, про-
странством её актуализации является общение. 
Важнейшими принципами успешной социальной 
интеракции являются 1) принцип когнитивных 
ожиданий и 2) принцип когнитивного предвос-
хищения [Cowley 2006]. Оба принципа глубоко 
фундированы в негласных нормах и правилах 
поведения в той или иной социально значимой 
ситуации общения в рамках определённого линг-
вокультурного сообщества, и именно они позво-
ляют распределённой когниции осуществляться.

Общение матери с ребёнком является наи-
более важным пространством формирования 
когнитивных ожиданий и предвосхищений.

Следует отметить, что общение в диаде 
«мать-ребёнок» изучается в гуманитарных нау-
ках с нескольких основных позиций: во-первых, 
с точки зрения влияния речи матери на про-
цесс усвоения родного языка (М. Д. Воейкова, 
В. В. Казаковская, С. Н. Цейтлин); во-вторых, в 
аспекте особенностей речи матери как особо-
го регистра (A. Fernald, J. B. Gleason, P. Kuhl, 
L. Menn); и, наконец, в третьих, с целью описа-
ния психологических аспектов личности матери 
(Т. И. Барановская, Е. И. Исенина, M. C. Foley, S. 
de Sousa Paiva). Однако собственно когнитивные 
функции общения матери с ребёнком изучены 
недостаточно.

Материалом для исследования послужили 
видео- и аудиозаписи речевого общения в 17 
коммуникативных парах «мать – ребёнок». 
Общая длительность записей – 8 часов 30 минут. 
В 10 коммуникативных парах дети принадлежат 
возрастной группе от 0 до 1 года, в 7 коммуника-
тивных парах – от 1, 5 до 3 лет. Возраст матерей 
варьирует от 21 года до 34 лет. Наблюдения обна-
ружили присутствие в общении мать – ребёнок 
такого явления, как общение «понарошку». Оно 
может принимать разнообразные формы – мать 
разговаривает в присутствии ещё не говорящего 
ребёнка за себя и за него; мать может говорить 
за какого-то вымышленного персонажа или 
игрушку, говорить вместо ребёнка в разговоре 
с вымышленным взрослым и т. д. Данную раз-
новидность общения матери с ребёнком мы 
назвали «коммуникативным лицедейством». 
«Коммуникативное лицедейство» – терминоло-
гическое новообразование, предлагаемое нами 
для обобщённого обозначения широкого круга 

явлений в общении матери с ребёнком, в кото-
рых мать отклоняется от когнитивной роли «я, 
здесь – и – сейчас действующая/говорящая», 
занимая другие когнитивно-коммуникативные 
позиции, описать которые можно, использовав 
коннектор условности как бы. Например, нами 
зафиксирован ряд ситуаций, в которых мать го-
ворит и действует как как бы а) ребёнок, разгова-
ривающий с ней самой (Давай ушки почистим? 
Не хочешь? Скажи, вот мать издевается: то 
ей ногти, то ей уши чистить…); б) ребёнок, 
взаимодействующий с другим взрослым (Кто 
там? Дядя бж-жи делает? Попроси дядю не 
делать больше бж-жи. Скажи, не надо, дядя, 
так делать! Мне не нравится, не нравится); 
в) посторонний человек или вымышленный 
персонаж, разговаривающий с ребёнком (мама 
говорит «за» куклу: Здра-авствуй, Ко-остя! Я 
тебе-е пода-арочки привезла); г) мать, но на-
ходящаяся в другом эмоциональном состоянии 
и в другой ситуации, нежели она есть на самом 
деле, например, понарошку расстроенная мать, 
хотя она таковой на данный момент не является 
(Ну, всё. Мама будет плакать – сын не слушает 
(и начинает изображать плач). Тёма, пожалей 
маму!); д) другой человек, разговаривающий 
о данной матери и о данном ребёнке (Мама 
кашку Антоше наварила, кашку-малашку! (не-
много позже) Ой, какой мама чаёк сделала 
с молочком! Допивай пока. Мама кружечку 
Антоше помоет). В последнем случае мать как 
бы перевоплощается в постороннего взрослого 
человека, который видит всю ситуацию обще-
ния мамы и ребёнка со стороны, при этом мама 
использует смещённую референцию, обозначая 
и себя (чаще), и ребёнка местоимениями 3-го 
лица или личными именами. Вышеописанные 
разновидности лицедейства в общении матери с 
ребёнком были определены нами как «коммуни-
кативные перевёртыши» (а), «коммуникативное 
суфлёрство» (б), «коммуникативное перевопло-
щение» (в), «коммуникативное раздвоение» (г) 
и «коммуникативное дистанцирование» (д).

Мы предполагаем, что все рассмотренные 
виды коммуникативного лицедейства являются 
реализацией матерью своего рода когнитивного 
ритуала инициации в социо-коммуникативную 
практику в целях своеобразного предвосхи-
щения, «проигрывания» возможных будущих 
действий в рамках сообщества. В самой онтоло-
гически ранней разновидности коммуникатив-
ного лицедейства – «коммуникативные перевёр-
тыши» – мать подсознательно демонстрирует 
ребёнку модели социального взаимодействия 
в рамках неделимого ещё коммуникативного 
целого «мы», как бы ориентируя ребёнка: «так 
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МЫ с ТОБОЙ общаемся». В случае коммуни-
кативного суфлёрства актуализируется модель 
социальной интеракции «МЫ с тобой разго-
вариваем с чужим (с НИМ) «; в случае комму-
никативного раздвоения – модель «Я – здесь, 
но отдельно от ТЕБЯ»; в коммуникативном 
дистанцировании используется модель «чужой 
(ОН) говорит о НАС», при коммуникативном 
превращении мать обучает ребёнка максималь-
ной автономии, реализуя когнитивную модель 
«чужой (ОН) разговаривает с ТОБОЙ».

В качестве заключения отметим, что анализ 
феномена коммуникативного лицедейства по-
зволяет сформулировать ряд выводов:

1) когниция, будучи рассмотрена в широком 
контексте адаптивной деятельности человека, 

образует тесный симбиоз с коммуникативной 
деятельностью;

2) «коммуникативное лицедейство» пред-
ставляет собой одну из форм реализации рас-
пределённой в социуме когниции;

3) «коммуникативное лицедейство» в обще-
нии матери с ребёнком формирует в опыте ре-
бёнка представления-предвосхищения будущих 
взаимодействий в социальном пространстве 
Я – ТЫ – МЫ – ОН.

Cowley S. J. 2006 Bridges to history: biomechanical 
constraints in language. In N. Love (ed.), Integrational 
Linguistics and History. London: Routledge. 200–223.

Cowley S. J., Valée-Tourangeau F. 2010 Thinking in action. 
AI & Soc 25, 469–475.

Hutchins E. 1995. Cognition in the Wild. Cambridge, MA: 
MIT Press.

СВЯЗЬ ПОЛИМОРФИЗМОВ ГЕНА ПЕРЕНОСЧИКА СЕРОТОНИНА 
С ВОЗРАСТНЫМИ ИЗМЕНЕНИЯМИ АКТИВНОСТИ МОЗГА

Н. А. Конева
nakone.wa@gmail.com
НИИ физиологии СО РАМН (Новосибирск)

Хорошо известно, что изменения в мозговых 
структурах и, следовательно, в интеллектуальных 
функциях происходят с возрастом. Показано, что 
при старении наблюдается снижение скорости 
обработки информации (Verhaeghen and Cerella 
2008), объема оперативной памяти (Braver and 
West 2008), способности к обучению и запомина-
нию новой информации (Old and Naveh-Benjamin 
2008). Одним из подходов в изучении изменений 
мозга, связанных со старением, является кар-
тирование фоновой электрической активности, 
которая отражает преднастройку мозга к пред-
стоящей деятельности (Klimesch et al. 2006, 
Вольф и Тарасова 2010). Большое количество 
электроэнцефалографических исследований воз-
растных особенностей позволило выделить ряд 
характеристик изменения мозговой активности 
при нормальном и патологическом старении.

Поскольку серотонин является нейротрофи-
ческим фактором, влияющим на формирование 
нейрональных сетей (Gould 1999, Djavadian 
2004), индуцирует нейрогенез и дифферен-
цировку нейронов, влияет на их миграцию 
(Haydon et al. 1984, Buznikov et al. 1996), можно 
ожидать влияние уровня медиатора на процессы 
старения. Ключевым элементом, регулирующим 
функцию серотонинового синапса, является 
трансмембранный белок-транспортер (5HTT), 
осуществляющий обратный захват медиатора из 
синаптической щели. В гене белка-транспортера 

серотонина человека выявлено два функци-
ональных полиморфных региона. В регуля-
торном участке гена находится полиморфный 
сайт 5HTTLPR (5-HTT gene-linked polymorphic 
region), содержащий 16 (L) или 14 (S) повторяю-
щихся блоков из 22 пар нуклеотидов. Другой по-
лиморфный регион Stin2 VNTR (variable number 
of tandem repeat in the second intron of 5HTT gene) 
находится во втором интроне гена и содержит 10 
либо 12 тандемных повторов. Короткие аллели 
характеризуются сниженной экспрессией мРНК 
и, следовательно, меньшей скоростью инак-
тивации медиатора. Оба полиморфизма были 
определены как факторы риска для развития 
различных психических расстройств, таких, как 
депрессии, тревожность, аддикции (Kuzelova et 
al. 2010, Gorwood et al. 2000). В настоящее время 
предполагается, что наибольшее влияние дан-
ные полиморфизмы оказывают на образование 
нервных сетей в эмбриогенезе и дальнейшие 
их изменения с возрастом (Ansorge et al. 2004; 
Parsey et al. 2006). Изучение влияния полимор-
физмов гена переносчика серотонина на фоно-
вую электрическую активность головного мозга 
при физиологическом старении может помочь 
понять его нервные механизмы.

Целью данной работы было выявление ас-
социации 5HTT LPR и Stin2 полиморфизмов с 
возрастными особенностями фоновой ЭЭГ.

В сформированную выборку входили 120 ис-
пытуемых старшей (средний возраст 63,94±6,9) 
и младшей (средний возраст 22,42±2,9) возраст-
ной групп. Запись ЭЭГ проводилась в состоянии 
покоя при закрытых глазах в 60 стандартных 
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отведениях системы 10–20. Для каждого от-
ведения методом быстрого преобразования 
Фурье вычислялась спектральная мощность в 
индивидуальных диапазонах (Δ, θ, α1, α2, α3, 
β1, β2, γ). Так как существуют данные, что воз-
растные изменения фоновой ЭЭГ выражаются 
в сглаживании центро-латерального и фронто-
париетального градиента мощности (Вольф и 
Глухих 2011), мы провели суммацию мощности 
ритмов по регионам: передние лобные, лобные, 
центральные, центрально-височные, височные, 
теменные и затылочные. Статистическую до-
стоверность результатов проверяли с помощью 
дисперсионного анализа (ANOVA).

Для 5HTT LPR полиморфизма влияние ге-
нотипа было выявлено в α2- и α3-диапазонах. 
У носителей l/l и s/s генотипов происходит 
снижение мощности ритмов при старении, до-
стигающее статистической значимости в темен-
ной и затылочной областях. Большее снижение 
мощности ритмов замечено для гомозигот по 
s-аллелю. Также была выявлена ассоциация воз-
растных изменений ЭЭГ и полиморфизма Stin2. 
Гомозиготы по 12R аллелю старшей возрастной 
группы имеют меньшую мощность ритмов от 
Δ до β1, а также суммарную мощность ЭЭГ 
по сравнению с младшей возрастной группой 
этого генотипа. Наиболее выражены различия в 
теменной и затылочной областях. Для гомозигот 
по 10R аллелю характерно снижение мощности 
ритмов от Δ до α3, достигающие достоверности 
только в θ-диапазоне, а в β1-диапазоне даже по-
вышение мощности в центральных областях. У 
гетерозигот замечено снижение мощности мед-
ленных ритмов (от Δ до α1) с возрастом, также 
достоверное только в θ-диапазоне.

Таким образом, наше исследование выявило 
ассоциацию полиморфизмов гена переносчика 
серотонина человека с возрастными особен-
ностями фоновой ЭЭГ. Полученные изменения 
мощности ритмов с возрастом соответствуют 
представлениям об изменении активности 
мозга при нормальном старении. Наиболее 
стабильными показателями мощности отлича-
лись гетерозиготы по обоим полиморфизмам, 
однако соответствует ли это лучшей или худшей 

сохранности ментальных функций, требует 
дальнейшего исследования.
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НА НАЧАЛЬНОМ ЭТАПЕ УСВОЕНИЯ: ВЛИЯНИЕ ПОЛА 
НА ВЫБОР СТРАТЕГИЙ РЕКОДИРОВАНИЯ
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Изучение механизмов усвоения чтения 
является в настоящее время весьма активно из-
учаемой мультидисциплинарной проблемой. В 
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значительной мере это связано не только с акаде-
мическим интересом, но и высокой социальной 
значимостью вопроса. По данным разных авто-
ров от 5 до 17% детей в разных странах страдают 
дислексией – стойкой неспособностью овладеть 
чтением. В России таких детей – 5%. (Корнев, 
1995, Корнев, 2003:1,2). Многочисленные ис-
следования свидетельствуют, что двумя глав-
ными показателями сформированности навыка 
чтения являются точность (accuracy) и беглость, 
автоматизированность (fluency) (Frost R. 1994:9, 
Nathan, Stanovitch, 2001:13, Fuchs,2001:10). 
Кроссязыковые исследования свидетельствуют, 
что в разных языках существуют определенные 
различия в когнитивных механизмах (Frost, 
1994:9, Ziegler J. C., Goswami U. 2006: 14). В 
языках с прозрачной орфографией, с домини-
рованием фонематического принципа письма, к 
которым относится и русский, ведущим компо-
нентом является беглость, автоматизированность 
операций декодирования. При овладении чтени-
ем в русской письменности ведущей операцией 
является слогослияние (Корнев А. Н., 2003:2, 
Kornev, Rahlin, Grigorenko,2010:12). Основной 
линией формирования навыка при освоении 
чтения является постепенное укрупнение опе-
ративных единиц чтения: от отдельных букв к 
целым словам и группам слов. В качестве меха-
низмов распознавания слов (декодирования) и их 
семантической идентификации рассматриваются 
2 основных стратегии: побуквенное рекодирова-
ние (bottom-up-стратегия) и целостное распоз-
навание графических слов или сублексических 
единиц (слогов, морфем) (top-down – стратегия) 
(Coltheart M.,2005:7). На материале русского язы-
ка эти механизмы изучены недостаточно. Кроме 
того, есть основания полагать, что вариативность 
индивидуальных когнитивных стилей у детей мо-
жет менять акценты в компонентном составе на-
выка чтения на начальном этапе усвоения. Здесь 
представляются уместными параллели с извест-
ными данными о типологии стратегий овладения 
устным языком (Bloom, 1973:4). Известно, что 
мальчики и девочки овладевают языком в онто-
генезе с разной скоростью (Burman et al., 2008:5, 
Kaiser, 2009:11). Есть данные о разной функци-
ональной организации у мужчин и женщин при 
запоминании графических слов (Chuansheng Ch, 
2007:6) Тяжелые формы дислексии встречаются 
у мальчиков чаще, чем у девочек (Корнев, 1995: 
1, Flannery et al.,2000:8). В отношении каче-
ственных различий в освоении навыка чтения 
русскими детьми данных нет. Целью настоящего 
исследования был когнитивный анализ основ-
ных показателей точности (accuracy) и беглости 

(fluency) чтения, их взаимосвязей и половых раз-
личий между ними.

Экспериментальную группу составили 96 
учащихся 2–3 классов общеобразовательной 
школы Санкт-Петербурга. Средний возраст – 
8,87 лет (стандартное отклонение – 0.56). Среди 
них мальчиков – 56, девочек – 40. Для анализа 
чтения в исследовании были использованы две 
методики: Стандартный метод исследования чте-
ния (СМИНЧ, Корнев, 1995:1, Корнев, Ишимова, 
2010:3) на материале текстов и русский аналог за-
дания «чтение слов» теста WRAT, включающего 
42 слова разной длины и частотности. При чте-
нии текстов СМИНЧ регистрировались скорость 
чтения, число ошибок, способ чтения и уровень 
понимания текста. В тексте «Чтение слов» ре-
гистрировались фонологическая правильность 
(accuracy), правильность акцентной структуры 
(постановки ударения) и способ чтения (автома-
тизированность чтения целым словом – fluency). 
Суммарная оценка по каждому из параметров за-
висела от числа слов, прочитанных без ошибок. 
У всех детей оценивался интеллект посредством 
Культурно независимого теста Кетелла (CFIT).

Сравнительный анализ частоты ошибок 
разного типа (фонологических, на ударение и 
отсутствие автоматизации) показал, что у детей 
2 класса отсутствие автоматизации встречалось 
достоверно чаще, чем фонологические ошиб-
ки (Mann-Whitney test U=841, p< 0,000). При 
сравнении основных параметров «точности» 
и «беглости» значимых половых различий 
не обнаружилось. Они выявились в процессе 
корреляционного и регрессионного анализа. 
Проведенный корреляционный анализ показал 
наличие тесных связей между показателями 
точности и беглости как у мальчиков, так и у 
девочек. Из 15 потенциально возможных связей 
14 у девочек и 12 у мальчиков были сильными и 
высоко значимыми. В обеих корреляционных ма-
трицах точность и беглость были взаимосвязаны 
друг с другом. Однако вычисление парциальной 
корреляции показало, что у девочек почти все 
связи были обусловлены влиянием переменной 
«автоматизация» (беглость), а у мальчиков – за 
счет переменной «ударение». Регрессионный 
анализ показал, что основной детерминантой у 
девочек является «автоматизированность синтеза 
слов из сублексических единиц», а у мальчиков – 
«правильная постановка ударения». Поскольку 
ударение является супрасегментарным феноме-
ном, существующем на уровне целого слова, есть 
основания полагать, что мальчики тяготеют к 
использованию стратегии распознавания целого 
графического слова, т.е используют постлексиче-
скую стратегию фонологической реконструкции 
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слова (Frost, 1994:8). Девочки же используют т. н. 
прелексическую стратегию синтеза целого слова 
из сублексических единиц (ibid).
Исследование поддержано грантом R21HD70594 
form the US National Institutes of Health (PI: 
Elena L. Grigorenko).
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k.anokhin@gmail.com
НИЦ «Курчатовский институт», 
НИИ нормальной физиологии 
им. П. К. Анохина» РАМН (Москва)

Несмотря на впечатляющее развитие ней-
ронаук в последние десятилетия, мы все еще не 
имеем удовлетворительного понимания меха-
низмов работы головного мозга. Это отнюдь не 
обусловлено недостатком экспериментальных 
данных. Ежегодно публикуется более 60 тысяч 
статей, посвященных исследованиям мозга и 
его функций. Их общее количество превысило 
миллионные рубежи. Однако в отсутствии стерж-
невых организующих принципов этот материал 
рискует превратиться в необобщаемый конгло-
мерат фактов, захлестывающий нейронауку. В 
этом отношении ситуация в науке о мозге еще 
более критична чем в биологии тех времен, когда 
она располагала обширными знаниями о разноо-
бразии видов животных и растений, но не имела 
представлений о законах их происхождения, 
причинах их сходств и различий. Как тогда, так 
и сейчас главным недостающим звеном являются 
не просто новые факты, а теоретический каркас, 
позволяющий осмыслить этот материал.

Данные, накапливающиеся в нейробиологии, 
свидетельствуют о том, что головной мозг пред-
ставляет собой комплекс тесно взаимосвязанных 
распределенных нейронных систем, динамические 

взаимодействия внутри и между которыми и со-
ставляют суть его функций. Искомая теория мозга 
должна объяснить происхождение таких систем 
в филогенезе, эмбриональном развитии и при об-
учении, связав их с функциями мозга у взрослого 
организма. Она должна разработать специфиче-
ский язык этого системного слоя, описывающий 
таксономию распределенных систем мозга, 
устройство внутрисистемных и межсистемных 
связей на макро- и микроуровнях и принципы их 
участия в динамической организации поведения. 
Наконец, удовлетворительная теория мозга долж-
на предложить решение самой сложной проблемы 
нейронауки – выявление структурного субстрата 
и клеточных механизмов высших функций мозга, 
включая те, которые лежат в основе восприятия, 
памяти, мышления и сознания.

Теорией, которая с самого начала разрабаты-
валась с эксплицитной ориентацией на решение 
всех перечисленных задач, является теория 
функциональных систем. Она предполагает, что 
взаимодействие организмов с окружающим ми-
ром и поддержание баланса их внутренней среды 
осуществляется репертуаром из сформированных 
в фило- и онтогенезе специализированных функ-
циональных систем. Организация этих систем 
осуществляется по принципам синхронизации 
активности их анатомически распределенных 
элементов на достижение приспособительных 
результатов целого организма. Закономерности 
этой системной самоорганизации описываются 
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специфическим языком, не сводимым к терминам 
элементарных процессов биохимического или 
физиологического уровня и включающим такие 
понятия как мотивация, память, цель, принятие 
решения, эмоции. Процессы формирования таких 
систем в эволюции, при эмбриональном развитии 
и обучении подчиняются особым правилам систе-
могенеза, теория которого является специальной 
частью общей теории функциональных систем.

Вместе с тем, классическая теория функци-
ональных систем не описывает происхождение 
морфологической и функциональной специ-
ализации входящих в ее состав элементов. Она 
переносит главный вес понятия функции на всю 
систему в целом, не разбирая вопрос о глубоких 
корнях и движущих факторах формирования 
традиционных функций анатомических структур 
и образований мозга. Соответственно, она не 
разбирает происхождение нервных субстратов 
традиционных психологических функций и 
категорий и их связь с эволюцией системных 
архитектур мозга. Наконец, классическая теория 
функциональных систем не включает в свое рас-
смотрение системные образования мозга, фор-
мирующиеся не на основе принципа получения 
приспособительного результата.

С целью включения этих вопросов в рамки 
единых принципов организации высших систем 
мозга, я предлагаю в настоящем докладе расши-
ренную версию теории функциональных систем.

Помимо классических функциональных 
систем она включает в себя описание эпифунк-
циональных систем, возникающих по принципам 
синхронизации элементов без обратной связи от 
адаптивного эффекта такой констелляции. Речь 
идет, прежде всего, о тех нейроанатомически 
распределенных констелляциях клеток, которые 
могут не выходить за пределы процессов аффе-
рентного синтеза и не заканчиваться действием 
и оценкой адаптивности его результата, реальной 
или виртуальной. Тем не менее, такие системные 
структуры стабилизируются и входят в материал 
памяти, в том числе эпизодической памяти чело-
века и животных. Термин эпифункциональные в 
их обозначении подчеркивает, что формирование 

этих структур происходит на основе и под влия-
нием функциональных систем организма.

Расширенная теория функциональных систем 
вводит также новое понятие метасистемных 
структур, образующихся на основе следов от 
перекрытия активности разных функциональ-
ных систем. Элементарной метастистемной 
структурой является отдельный нейрон. Однако 
агломераты нейронов с одинаковой метаси-
стемной специализацией могут образовывать 
клеточные группы и нейронные ансамбли, 
способные в эволюции трансформироваться в 
специализированные нейроанатомические об-
разования. Клеточным механизмом образования 
метасистемных структур в онтогенезе являются 
долговременные изменения активности генов в 
моменты формирования разных функциональ-
ных и эпифункциональных систем, вовлекающих 
одни и те же нервные клетки. Также как и в слу-
чае эпифункциональных систем, образование ме-
тасистемных структур определяется, в конечном 
счете, активностью функциональных систем. 
Специализации нейронных групп, возникающие 
в результате такой кумулятивной памяти, детер-
минируют возникновение у них метастистемных 
функций, описываемых в терминах различных 
категорий, квалий и составляющих нервную ос-
нову для семантической памяти.

Закономерности возникновения всех трех 
типов структур системного слоя мозга в онто- 
и филогенезе разбирает расширенная теория 
системогенеза, входящая составной частью в 
расширенную теорию функциональных систем. 
В совокупности они адресуются к описанию 
происхождения, таксономии, архитектуры и 
принципов операций системных образований, 
составляющих полную структуру субъективного 
опыта организма – его когнитом.

В докладе будут представлена развернутая 
версия расширенной теории функциональных 
систем и некоторые следствия и эмпирические 
предсказания теории.
Работа была поддержана грантом РФФИ-офи-М 
11–04–12174
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Опознание лицевой экспрессии другого 
человека играет большую роль в социальном 
поведении. При этом наличие соответствующих 
поведенческих проявлений при восприятии 
«сердитого» выражения лица показывает, что 
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прошлый опыт, закрепленный, в частности, в 
форме когнитивной установки играет важную 
роль в процессах опознания эмоционального 
содержания лицевой экспрессии.

Электроэнцефалографические исследова-
ния мозговой активности человека, а именно 
спектральных и амплитудных характеристик 
альфа и тета ритмов, показало их значимый 
вклад в формирование и действие установки 
на эмоциональное выражение. Высказано пред-
положение об участии и взаимодействии тала-
мо-кортикальной и кортико-гиппокампальной 
систем в данном мозговом процессе. Возникает 
закономерный вопрос, какое значение имеют из-
менения бета-ритма в процессе формирования и 
актуализации подобной установки. Поскольку 
бета-ритм сопровождается изменениями ак-
тивности не только в коре, но и в таламусе и 
гиппокампе, то возможные его изменения могут 
свидетельствовать об участии этих мозговых 
структур в изучаемом феномене.

Задачей данного исследования являлось 
изучение вызванных (induced) амплитудно-
временных характеристик бета-ритма коры 
больших полушарий мозга человека при раз-
личных видах нагрузки (зрительно-простран-
ственная и вербальная) на рабочую память и 
их сопоставление при ошибочных и правиль-
ных опознаниях лицевой экспрессии на стадии 
тестирования установки на эмоциональное 
выражение лица.

Исследовали 35 здоровых людей (19 жен-
щин) в возрасте 21.9±0.8 лет при вербальной 
нагрузке на рабочую память, и при дополни-
тельной зрительно-

пространственной задаче – также 35 (17 жен-
щин) в возрасте 22.6±0.6 лет. Все испытуемые – 
студенты, аспиранты и научные сотрудники.

В двух сериях экспериментов проведено ис-
следование изменений бета-ритма (14-

25 Гц) на стадиях формировании и тестиро-
вания установки на негативное выражение лица 
в условиях повышения нагрузки на рабочую 
память. Нагрузкой служили задачи определения 
местоположения целевого стимула или опозна-
ние псевдослов/слов. Результаты сравнивались 
с полученными в таких же опытах без нагрузки. 
ЭЭГ анализировали с помощью вейвлет-пре-
образования. Рассматривались изменения 
среднего уровня коэффициента вейвлет-преоб-
разования (КВП), а также максимумов КВП и 
их латентных периодов (ЛП) у испытуемых на 
разных стадиях эксперимента.

Работа выполнена при поддержке 
Программы фундаментальных исследований 
ОБН РАН «Физиологические механизмы регу-
ляции внутренней среды и организации поведе-
ния живых систем».

Введение дополнительного задания приво-
дит к усилению нагрузки на рабочую память и 
затруднению опознания эмоционального вы-
ражения лица. В опытах с установкой это про-
является в увеличении числа проб с ошибками 
при опознавании лицевой экспрессии на стадии 
ее тестирования. По сравнению с серией опытов 
без дополнительной нагрузки испытуемые чаще 
воспринимают лицо с нейтральным выражением 
как сердитое и в серии с вербальным дополни-
тельным заданием, и в серии с дополнительной 
зрительно-пространственной задачей.

Вклад бета-ритма, его мощностных пока-
зателей, во время действия установки на эмо-
циональное выражение лица при увеличении 
нагрузки на рабочую память существенно уве-
личивается по сравнению с заданием без нагруз-
ки. Наибольшие значения среднего уровня КВП 
отмечены на стадии тестирования установки, 
наибольшие величины максимумов КВП – в 
пробах с ошибочным опознанием, наибольшие 
ЛП максимумов для задания с вербальной на-
грузкой. Нагрузка на рабочую память в виде 
зрительно-пространственной задачи вызывает 
самые значительные изменения бета-ритма, 
вербальная нагрузка сопровождается несколько 
меньшими изменениями.

В работе с анализом постстимульной вызван-
ной корковой электрической активности тета и 
альфа ритмов высказано предположение о роли 
кортико- гиппокампальной и таламо-кортикаль-
ной систем в формировании и актуализации 
установки. Вместе с тем имеются факты, указы-
вающие на то, что механизмы бета и гамма-ко-
лебаний (20–80 Гц), определяются свойствами 
не только нейронов коры, но и таламуса, а также 
внутрикорковыми и таламо-кортикальными 
взаимодействиями. Как отмечено выше, есть 
данные о генерации бета-ритма в гиппокампе 
(в области CA1) в диапазоне 15–20 Гц. В дан-
ной работе в опытах с нагрузкой на рабочую 
память наблюдался рост среднего уровня КВП 
бета-диапазона. Опираясь на эти данные, можно 
предположить, что изменения регистрируемого 
нами бета-ритма также связаны с участием та-
ламо-кортикальной и кортико-гиппокампальной 
систем в актуализации установки на эмоцио-
нально негативное выражение лица.
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Metris is a leading manufacturer of advanced systems for animal behavior analysis 
(in-vivo experiments) that are sold globally. 

Main products are: LABORAS and SONOTRACK.
LABORAS is an advanced system that automates behavior recognizing, registration, tracking and 

analysis of small laboratory animals. The system identifies more than 18 validated stereotypical and normal 
behaviors in mice and rats, and simultaneously tracks positions. LABORAS does not use video or infrared 
beams! There are over 100 publications about the use of LABORAS by several leading researchers, 
pharmaceutical companies, CRO’s and leading universities from around the world.

SONOTRACK is an advanced system to record, analyze and playback ultrasound vocalizations. The 
system is highly valued for research in Anxiety, Stress, Memory, Learning, Pain, Sexual related, Safety 
Pharmacology, Developmental (Neuro) Toxicity and Social Interaction tests. SONOTRACK is the best 
ultrasound vocalization system on the market today because of its full spectrum USV recording (15 kHz to 
125 kHz) characteristics, extremely low noise, long duration recording capability and reliable detection of 
rodent calls fully automatically!!

In the CIS countries Metris sells modular vivariums and laboratory cabins and several other vivarium 
and laboratory equipment, including cages, Individual Ventilated Cages (IVC racks), workstations, washing 
machines, wireless equipment for animal identification and temperature registration, systems for wireless 
measurement of physiology parameters and sleep analysis software. In addition several other systems for 
molecular and cellular analysis are being offered. 

Metris is exclusive distributor for DataSciences International, LabProducts, Bio Medical Data systems 
(BMDS) and Kissei Comtec.

Метрис является ведущим производителем передовых систем для анализа поведения животных
 (в in- vivo экспериментах), которые продаются по всему миру. 

Основная продукция: LABORAS и SONOTRACK.
LABORAS - система для полного автоматического распознавания, регистрации и анализа по-

ведения маленьких лабораторных грызунов (крыс, мышей), основанная на анализе вибрации и 
энергии. Система отслеживает положение и определяет более 18 стереотипных и нормальных типов 
поведения у мышей и крыс. LABORAS не использует видео и инфракрасных лучей! Издано более 
ста публикаций об использовании LABORAS несколькими ведущими исследователями, фармацев-
тическими компаниями, CRO и ведущими университетами по всему миру.

SONOTRACK - система для записи, воспроизведения, анализа и визуализации ультразвуковых  
вокализаций лабораторных животных. Система используется  для исследования беспокойства, 
стресса, обучения /памяти, боли, сексуальных связей, фармакологии безопасности, развития (нейро)
токсичности и социального благосостояния. SONOTRACK – самая лучшая ультразвуковая система 
для вокализации, имеющаяся на рынке, благодаря полной записи спектра USV (15 кГц до 125 кГц), 
чрезвычайно низкому уровню шума, возможности длительной продолжительности записи и полно-
стью автоматического обнаружения ультразвуков у грызунов!

В странах СНГ Метрис продает модульные виварии, лабораторные кабины и ряд другого обо-
рудования для вивариев и лабораторий, в том числе клетки, индивидуальные вентилируемые клетки 
и “IVC” стеллажи, рабочие станции, стиральные машины, беспроводное оборудование для иден-
тификации животных, системы беспроводного измерения параметров физиологии и программное 
обеспечение для анализа сна. Кроме того, предлагается ряд других систем для молекулярного и 
клеточного анализа.

Metris имеет эксклюзивное право от DataSciences International, LabProducts, Bio Medical Data 
systems (BMDS) и Kissei Comtec.

Netherlands, Kruisweg 829c, 2132NG 
Hoofddorp 

Тel: +31235623400, Fax:+31235623425, 
e-mail: info@metris.nl,

web: www.metris.nl 




