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Be Prepared:
The Effect of Expectations
on Inattentional Blindness

Nika Adamian

Laboratoire Psychologie de la Perception, Université Paris Descartes, Paris, France

Maria Kuvaldina
St. Petersburg State University, St. Petersburg, Russia

Abstract. The influence of expectation on inattentional blindness (IB) was investigated using a lexical-based IB task. In two
experiments, 235 participants performed word compilations from briefly presented letters and combinations of letters with
an unexpected syllable appearing in one of the trials. In Experiment 1, we varied the frequency and grammatical form
ofthe presented words, evaluating therole of “general” and “contextual” expectations. The results showed the effect of frequency
but not of the grammatical form of the words. Experiment 2 controlled for the role of the state of completion of the word
compilation in generating “contextual” expectations. We varied two factors: the state of completion of the word compilation
during the onset of a new stimulus, and the role of the new stimulus in problem solving. Only the state of completion proved
to be a significant factor for the occurrence of inattentional blindness.
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Introduction

Inattentional blindness (IB) refers to the inability to notice
a salient item when your attention is engaged in some other
task, and is a good example of how our attention can depend
on our expectations (Mack & Rock, 1998; Most et al., 2001;
Most, Scholl, Clifford, & Simons, 2005; Koivisto & Revon-
suo, 2006; White & Davies, 2008; Koivisto & Revonsuo,
2007; Most, 2013; Beanland & Pammer, 2010; Simons,
2010). Experimental procedures involving IB presume that
the participant is only aware of the task that he or she is per-
forming at the moment. A new item that appears during
a single trial is not likely to be attributed to this task and
hence not likely to be noticed.

Mack and Rock, in their seminal book (1998),
tested whether IB can occur due to the irrelevancy
(lack of expectations) of an extra item that is presented

in the middle of an attention-demanding task. When there
was no attention-demanding task, participants were able
to perceive a new item even when they did not have any
expectations about the time of its appearance (Mack &
Rock, 1998, p. 205-206). In contrast, when participants
did not know whether anything could change in the stimuli
set, they tended not to notice extra items (Mack & Rock,
1998, p. 207). The authors concluded that IB could depend
on the lack of expectations of “what” but not of “when”

A series of works by Most claimed that attention
set (perceptual and/or semantic) is a key factor for IB
(Most et al., 2001; Most et al., 2005). The earlier article
showed that perceptual similarity of the extra item
to the targets is an important factor that reduces IB levels
up to six percent (Most et al,, 2001, p. 12, Fig. 2). Although
these data showed a clear influence of the perceptual
relevance on IB level, it was not supported by experiments
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in which the extra item shared a similar color, both with
targets and distractors (Koivisto & Revonsuo, 2006).
It was also shown that strong sustained IB was present
even when the extra item did not contain any of the colors
included in the attended stimuli or distractors (Koivisto &
Revonsuo, 2006).

Semantic set of attention also influences the level of IB.
In another experiment by Koivisto and Revonsuo (2007),
participants were shown four images or words representing
pieces of furniture or animals. Participants were asked
to recognize the objects. On the “critical” trial, an extra item
that was either relevant or irrelevant to the current object
recognition category appeared in the center of the display.
It was found that despite the perceptual irrelevance
(incongruence, such as a word among pictures or a picture
among words), the semantic relevance (congruence)
decreased IB level (Koivisto & Revonsuo, 2006). This result
is supported by a study which varied the set of attention
between two perceptually similar but conceptually different
categories. Participants were more likely to notice an extra
item when it belonged to the same category as the targets
(Most, 2013).

White and Davies (2008) have shown that numerical
expectations about the number of items presented
in the main task can also influence IB level. If the number
of items presented matched the expected amount of targets,
the IB level was higher than in trials when the expected
amount of targets was overestimated.

Previous knowledge about the phenomenon of IB
does not seem to influence IB level if it is not given right
before the experiment on IB (Beanland & Pammer, 2010;
Simons, 2010). These two studies showed that general
knowledge about IB and even previous experience with
the same experimental paradigm (as in Simons, 2010) does
not help participants to notice the extra item. Only those
participants who were informed about the IB-inducing
procedure right before the experiment were able to use this
information to reduce the IB effect (Beanland & Pammer,
2010). Moreover, years of professional expertise also do not
prevent IB, as shown by Drew, Vo, and Wolfe (2013).

Thus, IB clearly depends on the expectations of what
will happen in the task, with semantic relevancy playing
an even more important role than perceptual relevancy.
However, different types of expectations were never tested
within the same experimental paradigm. The present
study aimed to evaluate the contribution of various
types of expectations to IB. Experiment 1 tested the role
of “general” expectations (the probability of an event)
and “contextual” expectations (probability of an event
in the given context) raised by the task performed.
Experiment 2 tested whether the strength of “contextual”
expectations corresponds to the completeness of the task
at hand. We used lexical stimuli to ease the manipulation
of expectations. In addition, we tested two types of IB
measurement: verbal report and usage of the extra item
in the main task.

Experiment 1

Previous studies have used lexical material to increase
the familiarity of stimuli (as in Mack & Rock, 1998)
or to bind images and pictures with the same meaning
(as in Koivisto & Revonsuo, 2006). We used a scrambled
words task in order to manipulate different types of expec-
tations: how frequent the word is in the Russian National
Corpus, and how a solution is grammatically apparent
in a given context. The task of unscrambling a word made
it possible to present extra letters (equivalent to the extra
item or “critical stimulus” in the previous studies of IB),
which could either be included in the response or omitted.
This procedure provided us with an extra measurement
of IB: apart from the verbal report on whether the par-
ticipant had noticed the extra item, we could also assess
whether the extra item was included in the solution.

In the first experiment, we tested whether
the corpus frequency and grammatical form of words
modulate the levels of IB towards the parts of these
words. We assumed that corpus frequency represents
“general knowledge” of the likelihood of the word being
seen or used. Conversely, grammatical form is defined
by the context in which the word is used. When solving
thelexical task, it is natural to expecta word in its dictionary
form (nominative case singular). Thus, we used low
corpus frequency and altered grammatical forms in order
to test whether violation of participants’ expectations
leads to a change in the probability of noticing new
stimuli. Additionally, we aimed to compare the sensitivity
of the proposed IB measurements (verbal report and usage
of the extra letters).

Method

132 Russian-speaking students at St. Petersburg State Uni-
versity volunteered for participation in the study (94 female,
16 - 39 years old, M = 23). All of them were self-reported
native speakers of Russian. Participants were randomly
assigned to one of the three conditions. The experiment
was run as a between-subject design.

Stimuli

We chose the paradigm used in Mack and RocKs (1998)
research as a framework for our experimental design.
In Mack and Rocks procedure, participants were given
the task of discriminating between longer and shorter
arms of a cross presented foveally for 200 ms. The image
of the cross was masked for 1500 ms before the next trial
proceeded. After several practice trials, a “critical” trial
started when a small black item was presented in one
of the quadrants of the cross within 2.3° from the fixation
point. After the “critical” trial, the participant was asked
to report not only which of the arms of the cross was longer
but also whether there was something else present besides
the cross. For the purposes of the present study, we kept
timing and spatial characteristics of presentation the same
but changed the stimuli sets. Instead of the cross we pre-
sented a scrambled word, consisting of several syllables
in black text. The task was to unscramble the word and
write it down after each trial. The extra item was a syllable
of a light grey color that could either be added to the word
or left unused. We labeled a word that could be composed
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Figure 1. Order of trial events in Experiment 1. Each trial started with a fixation cross presented for 1500 ms. Black letters (in “precritical”
trials) or the same black letters with the extra grey syllable (in the “critical” trial) appeared for 200 ms. Then the image was masked and
the response window appeared. The next trial started immediately after the response.

out of scrambled black syllables «Word 1» and a word that
could be composed out of syllables in both black and grey
print «Word 2».

There were three experimental groups. Each group
was presented with the same word for the main task (Word
1). The factor that varied across groups was the extra
syllable (“critical stimulus”) presented on the last, “critical”
trial. This additional syllable allowed the transformation
of Word 1 into Word 2. Word 2 could be a low frequency
word (violation of “general” expectations), a word in genitive
case plural (violation of “contextual” expectations)
or a word in the dictionary form matched to Word 1
in terms of frequency (baseline condition). Altogether, each
participant completed four “precritical” trials during which
only Word 1 was presented in the scrambled form, followed
by one “critical” trial, in which the extra syllable was added
allowing Word 2 to be composed.

Word 1 in all the conditions was the Russian word
“ITPYMIMEP” (meaning “example”). In the baseline
condition, the additional syllable “HO” transformed
it into Word 2 “TIPMMEPHO” (“approximately”).
The low-frequency Word 2 that was used for another
condition was “IIPMMMEPKA” (*fitting”). According
to the New Frequency Vocabulary of Russian Words
(Lyashevskaya & Sharov, 2008), Word 1 (“IITPMEP”) has
a frequency of about 87.39 instances per million (ipm),
baseline Word 2 (“ITPMMEPHO”) has a frequency of 95.64
ipm, and the low-frequency Word 2 (“TIPYIMEPKA”)
occurs 1.75 ipm. Thus, the latter word is used considerably
less by native Russian speakers.

Lastly, the word “TTPIMEPOB” could be composed
from the syllables in the third group. The extra syllable “OB”
made Word 2 no less frequent than Word 1 “TIPMMEP”.
Essentially, it is the same word in genitive case plural.

However, the solution became contextually unexpected,
as it is usual for solutions to word games, such as crosswords
or anagrams, to be words in nominative case.!

Procedure

The sequence of trial events is described in Figure 1. Each
trial started with a fixation cross presented for 1500 ms.
Participants were instructed to maintain fixation through-
out the trial. Syllables in black letters 0.2° wide and 0.3° high
were presented for 200 ms. They were randomly distrib-
uted across the display within 4° around the fixation point,
but their positions and identity did not change from trial
to trial. After that, a pattern mask covered the whole dis-
play for 500 ms followed by the response window. The par-
ticipants were asked to respond by typing in a word they
could assemble from the presented letters. There was no
time limit for the response. The participants were advised
that a correct answer could be any Russian word regard-
less of the part of speech, and that the same word could
be presented twice or more. In the absence of a confident
response, participants were encouraged to enter their best
guess. Four trials with only black letters (“precritical” trials,
in which Word 1 was presented) were followed by the “criti-
cal” trial, in which the extra item unexpectedly appeared.
It was a medium-grey syllable that was presented at a dis-
tance 3.6° from the fixation point. After the “critical” trial,
participants were asked if they noticed any stimuli that
were in some way different from the majority of the stimuli
presented.

' In English, a similar example could be given if we assume that the main
word was “CORN? The first group could add the syllable “ER” and thus
compose the task-congruent and highly frequent word “CORNER’”. The
second group could add the syllable “EA” to make the word “CORNEA”,

a low-frequency but still task-congruent word. The third group could
compose the word “CORNED” with the help of the extra syllable “ED”,
which makes the task incongruent (unusual for the lexical task).
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The experiment was presented on a Sony VAIO laptop
using Superlab 4.0 software (Cedrus, Phoenix, Arizona)
under Windows 7. Stimuli were presented against a white
background. Participants were seated at the distance
of 50 cm from a 13.5” monitor with 60 Hz refresh rate. Each
participant performed five trials: four trials with Word 1
and one “critical” trial with Word 2.

We considered those participants who did not use
the extra syllable and did not report to have noticed it to be
inattentionally blind. However, failure to notice the new
syllable in the “critical” trial could only be considered
inattentional blindness if all the other letters had been seen
in the “precritical” trials. Hence, the results of the partic-
ipants who failed to solve the anagram before the extra
syllable appeared were excluded from analysis.

Planned analyses included the comparison of the IB
levels in low frequency group and the grammatical form
change group to the baseline, in order to evaluate the role
of “general” and “contextual” expectations, respectively,
on the probability of noticing the additional stimulus.
Besides this, we were interested in deciding whether the use
of the extra item in the response could be used as an online
measure of IB. We aimed to compare IB rates measured
by the conventional criterion (verbal report) and by the new
criterion. If the new criterion proved to be as sensitive
as the conventional criterion, it could complement
the existing IB procedure and allow us to collect more data
per participant, since using the extra item in the response,
unlike verbal report, does not necessarily lead to any
“division of attention”.

Results

Data analyses comprised chi-square tests. The results
of the experiment are presented in Table 1. Data of 57 par-
ticipants were excluded from the analysis as they failed
to solve Word 1. The high drop-off rate is a problem
of the current design and it was addressed in Experiment 2.
However, this drop-off was equally high in all three groups.
The data of 44 participants per condition were collected,
resulting after the exclusion in sample sizes of 22, 28, and
25 participants in the low frequency, baseline and grammar
form change groups, respectively. The majority of these par-
ticipants (44%) first entered the correct answer on the last
“precritical” trial, and this tendency did not differ across
the three groups. As the exclusion criteria were set before
the start of data analysis and the sample size after exclusion
was big enough according to the statistical power tests, we
carried on with the analysis of the current dataset.

. Non-noticers Sample
. Non-noticers :
Condition (verbal report) (response size (after
P in the last trial) exclusion)
Low frequency 17 (77.2%) 11 (50%) 22
Baseline 7 (23%) 13 (46.4%) 28
Grammatical 5 (559, 11 (44%) 25

form change

Table 1. The results of Experiment 1. Percentage
of non-noticers across conditions (measured
by verbal report and by using the extra item

in the response).

First, we carried out the planned analyses using the conven-
tional IB criterion - verbal report. On average, the proce-
dure induced IB in 50.6% of participants. In the baseline
condition, only 23% of participants were inattentionally
blind. In the low frequency group, 77.2% of participants
were affected. The difference reached statistical significance
and the effect size was large (y* (1) = 13.49, n =50, p <.0001,
phi = .52), suggesting that word frequency is an important
predictor of IB in the current task. In the grammatical form
change group, 52% of participants were considered inatten-
tionally blind, compared to 77.2% in the baseline condition.
However, this trend was not statistically significant (y*(1) =
4.1, n = 53, p =.053). Thus, no considerable effect of gram-
matical form was detected.

Next we tested whether the same pattern of results
was obtained using the response in the last trial as an IB
criterion. The differences between the groups turned out
not to be statistically significant (y*(2) = 0.17, n = 75,
p =.1), suggesting that the new criterion was not as sensitive
as the conventional one.

The results of Experiment 1 showed that corpus
frequency (“general” expectation factor) but not the expect-
edness of the particular grammatical form (“contextual”
expectation factor) predicted IB rate. One possible
explanation for the latter result is that the procedure
we used always implied unscrambling Word 1 prior
to the “critical” trial. White and Davies (2008) showed
that fulfilment of expectations regarding the number
of items on the screen triggers IB. Simons (2010) also
suggested that the phenomenon of “satisfaction of search”
(Fleck et al., 2010) can be related to IB. Similarly, in our
results the predicted decrease in IB rate due to narrowed
“contextual” expectations might have been overridden
by the fact that the main task is solved and no further
stimulation is expected. Experiment 2 tested this
assumption by using pseudowords alongside real words
in the lexical IB task.

Experiment 2

Experiment 2 aimed to further explore the potential sources
of expectations in the IB task. Based on the results obtained
in Experiment 1, we hypothesized that regardless of the rel-
evance of the extra item (i.e., whether it might possibly be
used to solve the task at hand), the mere state of having
or not having solved the task generates expectations about
the forthcoming stimulation (i.e., whether more informa-
tion is needed to solve the task). Thus, as soon as the task
is solved (or considered to be solved), no more stimuli are
expected, and the probability of IB towards any stimulus
is high. Alternatively, if the task is not yet solved, expecta-
tions are not yet fulfilled and new stimuli are likely to be
noticed.

We attempted to simulate this process using
real words and pseudowords as Word 1. The task
of unscrambling a real word always has a solution,
whereas in the case of a pseudoword the task is impossible
to solve. We assumed that an attempt to unscramble
a pseudoword would yield stronger expectations of new
stimuli than the successful unscrambling of a real word.
Since these expectations are not specific to the stimuli
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and are generated merely by the process of solving
the task, we call them “expectations driven by the task”.
We also manipulated the relevance of the extra item
by making Word 2 either a word or a pseudoword, so
that the extra item could or could not be used to solve
the task. Since in this case the identity of letters in Word 1
was important for generating expectations, we called this
factor “expectations driven by the stimuli”. Additionally,
in order to obtain the baseline IB level in the absence
of expectations discussed above, we designed a control
task, in which digits were presented as Word 1 and letters
were used as extra items. In this case, no expectations
towards letters could possibly be generated, as the partic-
ipants were engaged in the task of merely identifying
digits. We used this control condition to evaluate the role
of “general context”.

Method

180 Russian-speaking students at Saint Petersburg State
University (123 female, 17-36 years old, M = 22) partici-
pated in the experiment in exchange for a monetary reward
or course credit). All of them were self-reported native
speakers of Russian. The experiment was run as a between-
subjects design.

Stimuli

There were five conditions to which participants were ran-
domly assigned. In groups 1 through 4, we varied the pos-
sibility of composing the whole word during “precritical®
trials (when only black letters are presented) and the pos-
sibility of composing the word in the “critical” trial using
two extra letters. It was considered possible to unscramble
the word (either Word 1 or Word 2) if the stimulus consisted
of a real word, and it was impossible to unscramble the word
if the stimulus was made of a pseudoword. Thus, with
the addition of an extra syllable, the task could either change
its solvability (word-to-pseudoword or vice versa) or main-
tain it (word-to-word, pseudoword-to-pseudoword). This
extra syllable was the same for all five groups.! The scheme
of the experiment (with English analogues of Russian words
used) is shown in Figure 2. The last group accomplished
a control task: they were presented with an array of digits
instead of Word 1. They were presented with the same sylla-
ble on a “critical” trial as the other groups, but instead of solv-
ing the lexical task they performed identification of the stim-
uli presented. Thus, contrary to the other groups, they were
not expecting a letter stimulus at all.

Procedure

Trial events remained the same as in Experiment 1. The only
difference was that we omitted the mask in order to make
Word 1 easier to unscramble and decrease the drop-off rate.
For the same purpose, we introduced practice trials. Dur-
ing practice, participants were presented with scrambled
words or pseudowords. Practice words and pseudowords
were three to six letters long and did not share any letters

1 The first group was presented with a word “KO®E” that could be
changed to a word “KO®EVH”. The second group was presented with
aword “CJION” that could be changed to a non-word “CJIOMH"

The third group was presented with a non-word “JIOBP” that could be
changed to a non-word “JIOBPVIH”. The fourth group was presented
with a non-word “KYBIII” that could be changed to a word “KYBIIIVH”

TLUC-CUTLET CAGE-CAGET

PSEUDO PSEUDO

WORD WORD
’ SDAR-SDARET

DIGITS
and
LETTERS

DIGITS

1234 - 1234ET

Figure 2. Conditions used in Experiment 2. Figure should be
read clockwise starting with the top left corner. Black boxes rep-
resent types of Word 1 and Word 2; lines represent conditions.
Example stimuli are given in grey boxes on top of the relevant
black boxes.

with Word 1 or Word 2. In order not to create any expec-
tations regarding the number of repetitions of stimuli, we
presented the same practice stimuli in one to four consecu-
tive trials. The practice stage consisted of 13 trials and was
followed by three “precritical” trials and one “critical” trial
when the extra syllable was presented. The participants
were not aware of the structure of the experiment. Each
participant performed 17 trials in total.

The task for the participants in groups 1 through 4 was
exactly the same as in Experiment 1. Participants assigned
to group 5 were asked to report all the stimuli they saw
in no particular order.

Verbal report was used to judge whether participants
were inattentionally blind.

Results

Data from 20 participants were excluded from the analy-
sis because they failed to unscramble Word 1. In the groups
where Word 1 was a pseudoword or a set of digits, we
excluded the data of those participants who failed to report
all the symbols of Word 1 in any order. As in Experiment 1,
the drop-off rate and performance in “precritical” trials
were uniform across groups. Data from 36 participants per
group were collected, resulting in group sizes of 31 to 33
participants at the analysis stage (see Table 2 for exact
group sizes after exclusion). Word 1 was entered correctly
for the first time in the “precritical” trial number 3 by 52%
of participants.

The experiment aimed to ascertain the effect
of i) expectations driven by the task (having solved the task
before the “critical” trial), i) expectations driven by stimuli
(being able to solve the task using the extra item), and
iii) overall context (type of stimuli) on IB rate. The results
of the experiment are shown in Table 2. As predicted,
the highest IB rate was reached in the control condition
with the digit identification task (88%). The lowest IB rate
was obtained in the condition where both Word 1 and
Word 2 were pseudowords (45%).
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Percentage Sample size

Condition (Word1->Word2) of non-noticers (after exclusion)

Word - Word 64% 32
Word - Pseudoword 48% 32
Pseudoword - Word 51% 33
Pseudoword - Pseudoword ~ 45% 31
Digits = Digits and Letters 88% 32

Table 2. The results of Experiment 2. Percentage of non-

noticers across conditions (measured by verbal
report).

In order to assess the role of different kinds of expectations,
we performed a binary logistic regression entering three
factors into the model: expectations driven by the task,
expectations driven by the model and general context. We
constructed these factors according to the type of Word 1
and Word 2 presented in each of the conditions. If Word 1
was an unsolvable pseudoword, we assumed that it gener-
ated “expectations driven by the task”. If Word 2 was a real
word, we assumed that “expectations driven by the stimuli”
were generated. Finally, if Word 1 was composed of let-
ters as opposed to digits, we assumed that “general con-
text” was created. The model with three factors was statisti-
cally significant (y*(3) = 19.34, p < .001) but explained only
16% of the variance in the data (Nagelkerke R?), so over-
all the factors accounted for a modest amount of variation.
However, the model correctly classified 64.4% of cases.
Expectations driven by the task and overall context added
statistical significance to the prediction (Wald(1) = 0.86,
p =.033 and Wald(1) = - 2, p = .001 respectively). How-
ever, expectations driven by stimuli did not contribute
significantly to the model (Wald(1) = - 0.07, p = .86).
In summary, the results showed that fulfilment of expecta-
tions about the task before the extra item appears indeed
increases IB rates.

Discussion

The aim of the study was to test the effects of different types
of expectations on IB. We developed a novel experimen-
tal paradigm (“lexical” IB), which enabled us to introduce
the manipulation of expectations into a recognition task
and to get insight on how such expectations are formed.
The results of Experiment 1 demonstrate that IB can be suc-
cessfully observed in such a task. Furthermore, data showed
that a word frequency effect, commonly mentioned in lin-
guistics studies (see Monsell, 1991, for a review), is also pres-
ent in the previously untested domain of IB. Experiment 2
further extended the results of Experiment 1, showing that
the impact of context on IB crucially depends on whether
the main task is considered solved, but less so on the imme-
diate relevance of the “critical” item.

There were two criteria of IB used in the experiment:
a conventional one which implies that the participant has
at least perceived the extra item, and another that implies
the usage of the extra item in the main task performance.
The new criteria proved to be inefficient in the word
scrambling task. It could be due to the difference in represen-

tations needed to fulfill the two criteria. The verbal report
on the extra item requires some vague perception of an extra
item. Simons (2007) mentions that despite the saliency
of the item (i.e., a man in a gorilla suit) “..observers might
have had some awareness of the gorilla, or they might have
had momentary awareness of some furry object, even if they
failed to report noticing anything unusual” (Simons et al.,
2007, p. 213). The usage of the extra item in the task
of unscrambling words actually requires at least some
control over the process of anagram solving (unscrambling)
and an ability to switch between versions of the task solution
in favor of the one that includes the extra item. Control over
performance happened to be less sensitive to expectation
manipulations in comparison with the gist of the stimuli set
with the extra item. We nonetheless believe that it would be
possible to use online measures for IB in other tasks. It will
help to run larger studies using fewer participants to gain
insight into the interplay between attention and awareness.

The interplay between attention and expectation
is a much debated topic. As stated by Summerfield and
Egner (2014), “expectation” is a statistical probability
of a sensory event, whereas “attention” is its motivational
relevance. The majority of previous IB studies manipulated
“attention set” (e.g., perceptual similarity of main and
“critical” objects) but did not consider probability effects.
In fact, there is no straightforward way to study these
effects, largely because IB can only be detected once per
participant. Our paradigm could be considered a possible
way to study probability effects on IB through manipu-
lating the probability of the stimuli occurring together
(“general” expectation factor, or word frequency effect)
and the probability of a search for additional stimuli
(“contextual” expectation factor, or task solving effect).
Interestingly, when probability (expectation) and attention
(relevance) were manipulated orthogonally, we did not find
strong enough evidence for the contribution of relevance,
which is not in line with previously reported effects. One
possible explanation for this inconsistency is that our
task posed extreme demands on processing capacities
of the visual system. This was necessary for the expectation
effect to emerge, but it may as well complicate attention-
related processes. Furthermore, we did not aim to study
attention set for lexical stimuli, which may be consid-
erably different from attention set for perceptual features
extensively described in the IB literature.

The present study was largely inspired by experiments
on numerical expectations in IB. White and Davies
(2008) proposed that by using numerical expectations,
the participant “makes decision as to whether the processing
is complete”. However, numerical expectations seem to be
of an artificial nature. We do not normally count objects
in our visual field and neither are we prompted regarding
their number. Experiment 2 is based on a similar idea - that
having solved the task, participants decide that processing
is complete — however, it uses a much more ecological
situation. The results of Experiment 2 are in line with
the results on numerical expectations. It is thus possible
that the participants’ decision to terminate processing
could be elicited by a much more complicated evaluation
than a simple match between the number of expected and
presented stimuli.
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Conclusion

Our study aimed to elucidate the role of various types
of expectations by comparing their influence on the prob-
ability of IB. The results showed that fulfilment of expecta-
tions about the task indeed increases IB rates. The present
study is not the first to find that we are sensitive to expecta-
tions and their violations, even if attention is diverted else-
where (see Summerfield & Egner, 2014 for a review). Our
findings, though, show that whether or not a new, unex-
pected stimulus will be noticed depends more on the need
for more information than on the motivation to find a par-
ticular stimulus. As such, when you are presented with an IB
task, be aware that it will not only be about your attention.
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WccnenoBaHusA CBA3U IMOIMOHATHHOI
U II03HaBaTeNbHOI cep

Bompoc 0 HepaspbIBHOCTY 3MOLMOHA/IbHBIX I IIO3HABA-
TENbHBIX IPOLECCOB OBbII 3aTPOHYT IICHXOJIOTaMIU ellle
B nepBoii nmonoBuHe XX Beka. Hampumep, JI. C. Boirot-
CKUII BBICKa3bIBal UMIeM O eNUHCTBE MHTEIeKTa
u apdexra (Berrorckmit, 1982). OgHako MHTepec K HaH-
HOII cdepe 1uccefoBaHMss 0COOeHHO BO3poc B 1980-bie
ropbl. CTOPOHHUKY PasBUBAIOLIET0OCs (PYHKLIMOHAIN3MA
B ncuxonorun (Kitayama, Niedenthal, 1994) ykasann
Ha TO, YTO II03HaBaTe/IbHbIE IIPOLECCHI CIIYXKAT IS IpU-
CIIOCOOIEHNS YeloBeKa K Cpefie, KaK OM0IOrnIecKoil, TaK
u counanpHoit. TakuMm 06pasoM, UX yqacTre B afanTalnun
He CBOIMTCS JIUILIb K HepepaboTke nHPOpMALUM, HO OKa-
3bIBaeTCA HaMHOro Impe. [Ipy TakoM HOHMMAaHUU KOT-
HUTVBHBIX IIPOLIECCOB MOTMBALMA M 3MOLMM JOJDKHBI
OBITD MCK/IIOYEHBI M3 CIUCKAa IOOOYHBIX IEPEMEHHBIX
U CTaTb PaBHOIIPaBHBIMY O0'beKTaMM VICCIIeNOBaHI, Ybe
BAMsIHME HA ITIPOLIECC MTO3HAHMS [JODKHO OBITH 00si3a-
TEJIbHO YYTEHO.

Brarogapsi aToMy OBIIO BBISIBJIEHO MHOXECTBO
9¢peKTOB, CBA3AHHBIX C BAMSHIEM SMOLUII Ha IO3HA-
BaTeJIbHbIE IPOLIECCH, B YaCTHOCTY, ¥ Ha MBIIIIEHNE.
KoHKpeTHO Ha TBOpYeCKOe MBIIIIEHNE NPOSYKTMBHO
BIVSAIOT MONOXUTETbHBIE 3MOLKU, KOTOpPbIE CIIOCOO-
CTBYIOT HOSB/ICHNIO OPUTMHANbHBIX acconuanuii (Isen
et al., 1985) ¥ ycrelmrHOMY pelleHNI0 TBOPYECKUX 3a/jad
(Isen et al, 1987). O.K.TnxoMupoBbIM, M3y4aBIINM
MBIIIIEHIe LIAXMATUCTOB, OBIIO YCTAHOBIIEHO, YTO IMO-
IIOHA/IbHAS aKTUBALVA BIMACT Ha MBIC/IUTEIBHYIO [ies-
TENIBHOCTD, CIIOCOOCTBYsSI 0OHAPY>KEHMIO IPABUIBHOTO
pelieHus MHCaNTHBIX 3afa4d (Tuxomupos, 1984).

Takoxe OGbUIV IIPOBENEHBI MCCIE[OBAHNS, IOCBSAIIEH-
Hble CBSI3U TPEBOTY U KOTHUTVBHBIX poIjeccoB. B pabore
M.Jleona u B.PeBemns (Leon, Revelle, 1985), roe usyu4a-
JI0Ch BIMSIHME TPEBOTM Ha pabodylo maMaTh, ObIIO ycTa-
HOBJICHO, YTO TPEBOXKHbIe HCIBITYyeMble B CTPECCOBBIX
CUTYaLUsIX OBICTPee, HO MeHee TOYHO [AI0T OTBET Ha 3a/a-
HHUe, B OT/IM4YNMe OT UCIBITYeMBIX C HM3KOW TPEBOXKHO-
CTBIO. B CITOKOITHOIT 06CTaHOBKE TPEBOXKHBIE MCIIBITyeMble
CKJIOHHBI BBIIIONTHATD 3a[jaHNA MeJl/ICHHee I TakoKe MeHee
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TOYHO, 110 CPAaBHEHMUIO C HETPEBOXKHBIMU TIOIbMU. B fpy-
TOM VCCTIeIOBaHUM ObUIO 0OHAPY)KEHO, YTO Yy TPEBOXKHbIX
UCTIBITYEMBIX KOTHUTMBHbBIE IIPOLIECCHI IPOTEKAIOT MeHee
IPOAYKTUBHO, HEXKENN Y JIIOJEl C HU3KOW TPEBOXXHOCTHIO,
TaK KakK IepBble NPUKIALbIBAIOT CIMIIKOM MHOTO YCHINIA
IJIA OCTYDKEHUA Ie/TH, YTO IPUBOAUT K HepaIjOHATbHON
TpaTe pecypcoB OpraHM3Ma U CHYDKEHMIO KOHTPOJIA BHMU-
manns (Bishop, 2009).

Ins memeit MaHHOM CTaTby HaMOOJBIINIT WHTe-
pec mpenctaBnsger akcnepuMmeHT I.bayspa, C.Iwmmm-
raHa u K.Monreitpo (Bower, Gilligan, Monteiro, 1981),
MMOCBSAIIEHHBIN MCCIEqOBAHNIO B3aMMOJENICTBUSA IMOLIMI
U TaMATH, Ha OCHOBE IPOIeAypbl KOTOPOIO Mbl U3y4aln
BINMAHME TPEBOTM Ha MBbIIIEHNe. ABTOPBI IpPeNIIoso-
XKUJIM, ITO JIydIlle 3alIOMHUTCS Ta MHGOPMALs, KOTOpas
OyneT KOHTPY9HTHA [T0 SMOLIMOHATBHO OKPACKe SMOLINO-
HaJIbHOMY COCTOSIHUMIO MCIIBITYeMoOro. B ux mnccnenopanum
UCTIBITYeMble ITPY IOMOIIY TMITHO3a BBOJVIINCH B PAZlOCT-
HO€ WM TPYCTHOE COCTOSIHME, IIOCTe Yero UM 3adMThl-
BaJICSI paccKas, TeposAMU KOTOPOTro ObUIM Becelblil, yaad-
JIMBBIN CTYHEHT DHAPIO U I'PYCTHBIN, HeyoauauBbIi [IKek
(COOTBETCTBEHHO INpeIOKEHNs IPO DHAPIO ObUIM Bece-
ABIMI, a TIpO JIXKeka — IpycTHBIMM). B HebombIIOM KOMN-
YecTBe B TEKCTe TaK)Ke IPUCYTCTBOBANIM HelTpanbHbIe
npennoxenns. Iloce mpouTeHMs paccKkasa MUCIBITYEMBIX
BBIBOAWIN U3 TMITHO3a U IPOCVUIN BOCIPOM3BECTHU pac-
ckas. [umoTesa nogTBepAMIaCh: «IPYCTHBIE» MICIIBITyeMble
CMOI/IM BCIIOMHUTH OOJbIle MpemIoXeHuit mpo Jxeka,
a «Becesble» — PO JHAPIO.

IMpuBepyxenipr Teopuu adPeKTUBHOrO IpaiiMUHTa
HOJIaTa0T, YTO SMOLUY OTKPBIBAIOT ZOCTYII K TOI MHPOP-
Mally U3 CEMaHTUYECKOVW M SMU30AMYECKON NaMITH,
KOTOpas MM COOTBeTCTBYeT. [loaTomy nHbOpMaLuA, KOH-
TPYSHTHAsA BO3HUKIIEN 3MOLMY, ¢ OOJbIIeNl BepOATHO-
CTbI0 OyZieT BOB/IeYeHa B IIpoliecc MblnyteHns1. Hampumep,
I1. Hupenrtans u M. Cerrepnynp (Niedenthal, Setterlund,
1994) 06Hapy>1<1/m1/1, 4TO €C/IU SMOLMOHA/IbHOE COCTOsIHUE
Yye/loBeKa KOHTPY3HTHO 3MOIVIOHA/IbHON OKPAcKe CTUMY/Ia
(0OBIYHO SIBNIAIOLIETOCS CTIOBOM), TO U P€AaKUMsi Ha 9TOT
crumyn Oyaet 6pictpee. K ToMy e KOHIPYSHTHOCTD 9MO-
I[MOHAJIbHOTO COCTOSTHYA Ye/IoBeKa SMOIIMOHAIBHOI OKpa-
CKe CTMMY/a B MOMEHT €TI0 BOCIPHUATHUA UM 3ayIYMBaHNUA
croco6cTBOBaIA TydlleMy 3amoMyuHaHuio (Bower et al,
1981; Leight, Ellis, 1981).

C TOYKM 3peHMs SBOMIONNY, [JAHHBIM MeXaHNU3M
HO3BOIsAET ObICTpee MOAYYaTh JOCTYI K HY>KHOI MHGOP-
MaIlyy IIpY IOBTOPHOM BO3HMKHOBEHMMU CUTYyanuu. Tax,
ecnmy faHHas MHQOPMAIVs IOMOI/IA IIPEOHONeTh CUTYa-
I[UI0 B NIPOLUIBIN pa3, TO ¥ B 3TOT OHA MOXXET OKa3aTbCs
IIOJIE3HOIL.

B HamieM MccIefoBaHMM MBI UCIIO/Ib30BaIM IIPO-
nenypy I. bayspa, C. Iiyimursna u K. Monreiipo (Bower,
Gilligan, Monteiro, 1981) s usydeHUs CBSI3U IMOLMIL
C MBIIIIEHEM, 3 KOHKPETHO — BJIMSAHUA TPEBOTU Ha IPO-
OYKTMBHOCTb MBICIMTENbHOrO Iporecca. C 3TOM Liebio
nporenypa 6b1a MoguduIMpOBaHa.

Bo-nepBbIX, HalIM MCHBITyeMble-CTYAEHTbI He BBOU-
JIACD B TUITHO3 /1 MHAYLMPOBAaHVA 3MOLMIT. MBI MCIIONb-
30Ba/IM /I 3TOTO 9K3aMEHALMOHHYIO TPEBOXKHOCTD, 1103-
TOMY OTHA 13 CepMiT IKCIIepUMEHTA IIPOBOAINIACH B IEPUOT,
ceccuu, ipyrast — B TeUeHMeE CEMECTpa.

Bo-BTOpPBIX, UCIBITYyeMble He CIyLIaTM TEKCT IPO
BECEJIOTO ¥ TPYCTHOTO CTYHEHTa, TaK KaK 9TO CaMo
o cebe He aKTYaIM3MPOBANIO Obl MBICIUTENbHBIN IPO-
I[ecc, a pellaay MaTeMaTHdecKue 3a4adn ¢ pasadaoNy-
MIICSI CLIEHAPISIMM: «IIO3UTUBHBIM» (B YC/IOBUM Pedb LA,
HalpyMep, O CTYHEHTAX, YCHEIIHO C/aBIINX SK3aMeH)
U «HETaTUBHBIM» (O IPOBA/IMBIINXCA CTYAEHTAX).

Hecmorpst Ha TO, 9TO BO MHOTMX paboOTax BBLIBILI-
JIOCh HeTaTMBHOE BJIMSHME TPEBOTY Ha IPOTeKaHNUe KOrI-
HUTUBHBIX IPOLIECCOB, MBI ONMpaeMCs Ha pe3y/IbTaThl
uccnenoBanus bayaspa, Tak Kak Ha HeM OCHOBaH Halll 9KC-
HepyMeHT. MBI XOTUM IIPOBEPUTD, IOBJIAIOT /I 3MOLIVIO-
HajJlbHasA OKpacKa CTMMY/IBHOTO MaTrepyaja ¥ 3MOLVO-
HaJIbHOE COCTOSAHNE MCIBITYeMBbIX Ha IIPOLeCC MbIIUICHNUA
TaK e, KaK ¥ B OPUTMHAIBHOM 3KCIIEPYMEHTe IIOBINAIN
Ha maMsATh. TakuM 06pasoM, COMIACHO Halllell TMIIOTe3e,
CTYEeHTBI B IIepuof, ceccuu 6yAyT Gojee YCIELUIHO CIIpaB-
JIATBCS C 3afadyaMi C «HETaTUBHBIM» CIieHApUeM, deM
B TeUeHIe CEMeCTPa, TaK KaK OYAyT UCIBITHIBATH TPEBOTY.
VHopmanmst B «<HETaTUBHBIX» 3ajjadyaX BO BpeMs CECCUI
6ojee KOHTPYSHTHA [JAHHON SMOLNM, YeM MHGPOpMALys
U3 «IIO3UTUBHBIX» 3afiad, IO9TOMY OHa OyHeT aKTUBHee,
KadeCcTBEHHee U IO/IHee BOBJIEKATbCS B IPOLECC MBbIIIe-
HMsI, TO €CTb JIy4llle 06pabaTbIBAThCS U BOCIIPUHUMATBCS,
YTO II03BOJIUT yCIIEIITHee CIIPAaBUTHCA € 3aadaMI.

Mertop,

NcnbiTyembre

B kadecTBe MCHBITyeMBIX B paboTe HPMHAMM ydacTue
32 cTymeHTa BTOPOrO, TPETHETO U YETBEPTOrO KYpPCOB
THEBHOTO OT/[eleHNS MOCKOBCKMX BY30B, OO6ydJaromy-
€CA Ha TYMAaHUTapHBIX CIIENMANbHOCTAX. VI3 HUX 24 >KeH-
I[MHBI ¥ BOCEMb MY>X4MH. CpefHUiI BO3PACT UCHBITYe-
MbIX — 20 jieT. 18 UCIBITYEMBIX OKOHYM/INA CECCUI0, BO
BpeMs KOTODPOJ IIPOBOJM/ICS SKCIIEPUMEHT, Ha «4» U «5»;
y 4deTbIpex 4elloBeK ObLIN Iepechaul; OCTalbHble 3aKOH-
YN C TPOMIKAMIL.

Marepuan

s skcmepmMmeHTa OBUIO COCTaBIEHO BOCEMb 3afiady,
OCHOBA J/IsI KOTOPBIX ObITa B3sATa M3 YacTu «B» eguuoro
rOCYJapCTBEHHOrO 9K3aMeHa. Bcero 6blIo ueThlpe Bupa
3ajad, IO JBe KaKIOIo U3 CIeNyONIMX BUOB: Ha IIPO-
L[EHTbI, HA CIO)KHBIE IIPOLIEHTHI, Ha [BIDKEHIE I Ha paboTy.
3amaum ObIIM pacIpefesieHsl B IBa Habopa: YeThIpe 3aadn
(o omHOIt KaXX/10r0 BMAa) 6bUIM NTpeSHAa3HAYEHBI /IS Tep-
BOIJI CepUM IKCIIEPUMEHTA, OCTA/IbHbIE YeThIpe — MIJIs BTO-
poit. 3aauy OZHOrO BMAA OBUIN YPABHEHDI 110 CIOXKHOCTH:
oHU 00e JO/DKHBI OBUIM PEIIaThbCs B OGMHAKOBOE KOJYe-
CTBO [eVICTBUIL, X YC/IOBYsI OBUIM NMPUMEPHO ORMHAKO-
BBIMM TIO yTMHE U TOMHOTE. OTANMYaNNCh OHM HEM3BECT-
HOI, KOTOPYIO HY>KHO 6110 HaitT (HampuMep, B OFHOIN
U3 3a7a4 Ha IBIDKEHIE HY)XXHO OBUIO HAIITU Ny Th, 4 B IPY-
rolf — CKOpOCTb). /1)1 IpOBepKM SKBUBA/ICHTHOCTH 3324
0 CJTOYKHOCTY OBIIO IPOBELEHO MUIOTHOE VICCIIENOBAHIIE.

Kaxpmas sapgaya MopmuumpoBasach IO CTyAEH-
YecKylo TeMy (Hampumep, ecmm B 3ajiade purypuposaio
ABOe pabo4Mx, TO OHM 3aMEHSINCh HAa ABYX CTY[EHTOB).
3areM co3[aBajoCh JiBa BapMaHTa 3aflaull: C «IIO3UTUB-
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HBIM» U «<HETaTUBHBIM» cljeHapueM. CIOXKeT «[TO3UTUBHOI»
3aJIa4lt COCTOSUI B TOM, 4UTO €€ TePON-CTYAEHTDI YCIIELUIHO
CoaBalmM Ceccuio, Habmpany maxe Gonplie 6amioB, dYeMm
HY>KHO OBUIO [/Is1 9K3aMeHa. B «HeraTuBHbBIX» 3afjavax,
HAIIPOTUB, CTY[EHTHI Hefobupany 6ajuIbl 1 IPOBaINBAIN
9K3aMeH. TakuM 06pa3oM, B K&KIOM Habope 3a4aq OBIIO
10 BOCEMb BapMAHTOB 3a/5a4 (3aa4a KaXK[0ro U3 YeThIpex
BUJIOB C BYMsI BapUAaHTaMM CLIEHAPI).

3ateM 1o cxeme COATAHCMPOBAHHOTO JIATMHCKOTO
KBajipara ObIIVM COCTaB/IEHBI BAPUAHTBI II0C/IENOBATEIBHO-
cTelt 3aj1a4 Mo UX BugaM (Ha IPOLIEHTHI, HA CTIOXKHBIE IIPO-
LEHTBI 1 T. Jj. — BCETO BBIIUIO YeThIPe IOCIENOBATENbHO-
cru). Ilo cxeme MOMTHOTO ypaBHMBaHMs ObUIM BBIfIEIEHBI
BapMAHTHI Y€PENOBAHMsI 3a/ja¥ 110 TUIIAM CLeHapus (ecnn
y4ecTb, 4YTO B Habope U3 UeThIpeX 3afad FO/DKHO OBITH
10 [Be 3a/jauyl K&KIOrOo TUIIA CLeHApWs), TAKUX BapuaH-
TOB IIOJTY4M/IOCh IECTh. B pesynbrare BHIIUIO IO 24 YHU-
Ka/JIbHBIX BapMaHTa IPEeIbsBAEHNUS 3afad I KK
cepum SKCIIepMMEHTAa. Tak Kak MCIIBITYEMBIX 6pU10 32,
TO y 16 UCIBITYeMbIX BAPMAHTHI [IPEbsB/IEHNS MIOMAPHO
COBIIAJA/IN.

IIponenypa

3a /1Ba THA 0 5K3aMeHa UCIIBITYEMOMY ITPebsABIA/ICA Iep-
BBIT Ha0Op 3afia4. 1o MHCTPYKUMM UCIBITYEMBII JO/DKeH
OBUI pelnTD 3a/ja4yl II0 IIOPANKY, He IO/b3YACh KalbKY/IA-
topoM. ITo OKOHYAHMM pelLleHMsT UCIBITYeMbII CO06Mman
SKCIIEPMMEHTATOPY OTBETHI Ha PElleHHbIE 3a[ja4l, a TAKXKe
OTBeYasl Ha CAeAyoLyo Ipocbby: «OLeHNnTe CBOKO Tpe-
BOTY IIO IIOBOAY IPENCTOALIETO 3K3aMeHa o 10-6aib-
Holt mkase». OLeHKa YPOBHs TPEBOIM SABJIAMACH IIPOBEP-
KOI1 TOro haKTa, YTO CTY/ICHTBI [Ie/ICTBUTENIbHO BOMHYIOTCA
nepey 9K3aMeHOM.

[TpumepHO Yepes mMONTOpa MecAIa, BO BpeMsA Cefy-
IOIIETO CEMECTPa, IPOBOAMUIACH BTOPasA Cepus SKCIepu-
MEHTa Ha TeX K€ MCIbITyeMbIX. VICIIbITyeMOMY pefbAB-
JSUICS. HOBBII HabOp 3afjad, MPM 9TOM KaKIbI YeOBEK
IIO/TyYaJI 3a/la4l1 B TOM XK€ ITOPAJKE II0 CBOeMY BUY U Yepe-
TNOBaHUIO TUIIOB CIiHApNsA, YTO U B IIEPBOIL CEPUN SKCITe-
pUMeHTa. VIHCTPYKIMA II0 pellleHNIo 3afja4d OblIa TOit ke
CaMoIif, OfHAKO YPOBEHb TPEBOIY YK€ He IIPOBEPSAJICS, TaK
KaK Hac MHTEpecoBajia MMEHHO IPeNdK3aMeHalMOHHAsA
TPeBOra, COOTBETCTBYIOLIAS COlEPYKAHMIO 3afiad, KOTOpas
OTCYTCTBYET B TE€YEHME CEMECTPA.

PesynbraThl

B CyMMe I/ICHbITyeMI)Ie HPaBI/UII)HO peml/mm no 74 3agauyn
Ka)XJI0r0 M3 TUIIOB CIleHapus. B cpegHeM opuH ucnbITye-
MBI YCIeITHO pemnt 4.6 3agauu (13 BOCbMY, IOTYYCeHHBIX
UM 32 002 3TaIa IKCIEPUMEHTA).

MO)KHO OTMETUTH, YTO BO BpeMH ceccunm B CYMMC
ObII0 pelreHo 67 3ajady, a B TedeHue cemecTpa — 81.
OpHako IIpM OlleHKe JAHHBIX Pa3IN4uil ¢ IOMOIILI0 KPH-
Tepusi BUIKOKCOHA C TIOBTOPHBIMIU M3MEPEHMSAMHU OKa3a-
JIOCh, YTO OHY CTaTMCTUYECKY He 3HaumMsl (p = .094). Ito
MI03BOJISIET MIPEAIIONOXIUTD, YTO HAKTOP COCTOSHUS (TIpen-
3K38MeHaLU/IOHHI)H‘/JI Nn HeT) He B/INAET Ha YCHCIHHOCTI)
peleHns 3ajgad.

OmnucaTenbHble CTATUCTUKY YCIEIIHOCTY PeIIeHNs
3aJIad ¥ YPOBHs TPEBOTH Iepefi 9K3aMEeHOM IIPefiCTaB/IeHbI
B Tabmuue 1.
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3@ 0 Jmo Ja85 335
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=33 =83 =83 =83 )
ST O8dT O8cdT OdT Q
¥ M O X M O X MmO X MmO [
CpepHee 97 1.13 1.34 1.19 5.16
Megnana 1 1 2 1 5
CraHpapTHoe
Aap 78 83 83 74 2.07
OTKIOHEHne

Ta6nuua 1. OnucartenbHble CTaTUCTUKMN ycnewHoCTn pewle-
HUA 3apay U YpoBHA TpeBorn

JIMamason TepeMeHHOJ TpeBOIM IIPENCTaB/IeH
JNOCTAaTOYHO HIMPOKO VM HaXOJUTCA Ha CPefHEM YDOBHE.
Taxoke BUHO, YTO HAMOOMBIINII YPOBEHb YCIEMIHOCTH
pelleHra 3afad  MCIOBITyeMble IIPONEMOHCTPUPOBAIU
B CITy4ae C «II03UTVMBHBIMU» 3a/la4aMy ITOCTIE CECCUML.

Jlanmee MBI IIOIBITANNCh OIPENENNTb, HACKOIbKO
3HAYMMBbl pPas3nM4MA B YCHEIIHOCTM pelleHuA 3ajad
pasHOl BaJIEHTHOCTM B pas3Hble IIEpUOJbI BpeMEHN
(rcnonb3oBascsa Takke Kputepuit Bumkokcona).

3HAYMMBIX Pa3IN4Mii B pelleHNy 3aflad C PasHbIMU
IO BaJIEHTHOCTHM CLIEHapUAMM BHYTPU KaXXJOTO Iepuoja
IpoBeleHNs IJKCIIepMMeHTa He OKasanock. To ecThb
BO BpeMA CeCCUM KONMYECTBO HMPABMUIBHO PeEIIEeHHBIX
«IIO3UTMBHBIX» M «HETaTUBHBIX» 33a/lau He pas3Indaercs
(xak u B TeuyeHMe ceMecTpa).

CraTucTudeckas pasHMUIA B YCIIEIIHOCTM peIleHNs
3a/la4 B 3aBYICMMOCTHY OT BpEMEHHOT'0 OTPE3Ka, B KOTOPbIN
OHI pelIaInCh, IpefcTasaeHa B Tabmuie 2.

KonunyecTtso pe-
LUEeHHbIX NO3NUTUB-

KonunyecTtso pe-
LLUEeHHbIX HeraTne-

HbIX 3agau HbIX 3a4a4
Bo Bpewms ceccun 31 36
B TeueHve cemectpa 43 38
Z -2.276 -0.393
ACYMMATOTUY. 3Ha4K-
MOCTb (OBYXCTOPOH- .023 .694

Hssl)

Ta6nuua 2. 3Ha4YMMOCTb pa3nuynii B MPOAYKTUBHOCTM peLle-
HUSA 3a4a4y C «MO3UTUBHbBIM» UJIN «HEraTUBHbIM»
cLeHapueM BO BPEMSi CECCUU M ceMecTpa

PasHmija B YCHEIIHOCTM peIIeHUA «IIO3UTUBHBIX»
3a/ja4 BO BpeMsl CECCUU U B TeUeHNe ceMecTpa OKasanach
CTaTUCTUYeCKY 3HaunuMolt (p = .023).

3HaYVMBIX KOPPE/IALUI YPOBHA TPEBOTU C 3aBUCU-
MBIMH [IePEMEHHBIMI OOHAPYXEHO He ObITIO.
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BnusaHve TPpeBOorn Ha ycnewHoOCTb pelleHnsa 3agad CTyaeHTamm

06cy>xeHne pe3yTbTaTOB

Hamra rumnoresa o TOM, 4TO CTYAEHTBI BO BpeMs Ceccunu
OynyT Nydllle CIIPaBIATbCSA C «HETATUBHBIMI» 3aJadyaMi,
He noaTsepaynack. OOHAKO MbI IOMYYMIN CTATUCTHUYe-
CKU 3Ha4YMMble PasINdMs B YCIENTHOCTH pelleHns «I031-
TUBHBIX» 3aJlad BO BpeMs CeCCUM U B Te€deHNe CeMecTpa
(Bo BTOpOM Crydae «IIOSUTHBHBIX» 3a/ja4 ObUIO PeLIeHO
6ornblire). Pe3ynbTaTbl MOXKHO OBIZIO ObI OOBACHUTD € pa3-
HBIX TOYEK 3pEeHM.

Bo3MOyHO, 4TO TpeBOTa, HAXOAAIIAACA B CPEHEM Ha
YPOBHe B IISITh 6a/I/IOB, OKa3a/1ach HELOCTATOYHO CU/IBHOIL,
4TO6BI AKTya/IM3MPOBATH IIEPEXXUBAHIIsSI, CBI3aHHbIE C CEC-
CMell, ¥ BK/IIOYUTD UX B IIPOLIECC PEIleHNsI «HEeTaTVBHBIX»
3afa4. OHAKO BBICOKMII YPOBEHDb YCIIEIIHOCTH pelleHns
«IIO3UTUBHBIX» 3allad B TEeYEHUE CeMeCTPa MOXeT CBHU-
IeTeNbCTBOBATb O TOM, YTO COfep)KaHNe NAHHBIX 3ajad
aKTya/lM3MpoOBaao INPUATHBIE IepeXNBaHNA, CBA3aHHbIE
C VCIIELIHO CHAHHOI IOCTeRHeit ceccuelt (6OMBLUINMHCTBO
VICIIBITYeMBIX 3aKOHUMIM ee Ha «4» M «5») M 0Ka3anoch
KOHTPYSHTHBIM 3MOLIMOHAIbHOMY COCTOSIHUIO WCIIBITY-
€MBIX, YTO IIO3BONMIO JIy4Ylle CIPAaBUTHCA C «IIO3UTUB-
HBIMI» 3aJla9aMIu.

CTONT OTMETHUTB, YTO WUCIBITYEMBIMI OBIIO PelIeHO
OIITHAKOBOE KOIMYECTBO 3a/ja4 C «[O3UTUBHBIM» I «Hera-
TUBHBIM» CIeHapMAMU. MOXXHO TIpPeAIOoNOoXKUTb, YTO
BaJICHTHOCTb CLIeHapUsi caMa 110 cebe He BIMsIET Ha yCIIen-
HOCTD pellleHNs 3a[a4uM, XOTSA B COBOKYITHOCTH C 9KCIIepH-
MeHTa/IbHBIMY YCTIOBYAMM (BO BpeMs CECCUU M B TeUeHUe
ceMecTpa) Ha4MHaeT OKa3bIBaTh JaHHOE BIIUAHIUE.

B menoM MOXXHO IIPEATIONOXNUTD, YTO MOfienb bayapa,
CKOpee BCero, He IIOAXORUT [i/ist 00bsICHEHS BIIVSIHUSA Tpe-
BOTY Ha MBbILIIEHNE, KOTOPOE MBI IIBITAINCh OOHAPY>KUTD
B JIaHHOM MCCTefIOBaHMU. B Ipoljecce pelreHuns 3agaun
BOCIIOMMHAHM:, CBSI3aHHbIE CO cAadell 9K3aMeHa BpsAL 1n
MOI/IV OBI IIOMOYb C €€ pelIeHNeM, TaK KaK 3[eCh UCIIBITY-
eMBIiT OIlepUpPYeT YNCTIAMI M CTPYKTYPOIL 3aadn, abcTpa-
TUPYACH OT «CIOXKeTa» yCnoBuA. Bo3MOXHO, YTO B HallleM
MCC/IEfOBAaHNNM MBI MOIJIM CTOJIKHYTbCA KaK C IIOfaBile-
HIMEM TPEeBOTOI MPOAYKTUBHOCTY MBIIUIEHNS, YTO OBUIO
ycranoBneHo B uccnegoBanuax C.bumon, M.Jleona
u B. PeBenis, Tax u ¢ 9 PeKTOM IOMOKNUTENBHBIX IMOLNIL,
KOTOPbIE, COITIACHO MCCIeNoBaHMAM J. Ali3eH, MOTYT OKa-
3aTh MOJIOKUTEIbHOE BIMAHME Ha IIPOI[E€CC MBIIITIEHNA.

BoiBonb1

Takum o6pasoM, HaM He YHA/IOCh YCTAHOBUTDH BIIMsIHUE
TPEeBOTHM Ha YCIIEIIHOCThb pelieHuA 3afad. C gpyroi cro-
POHBI, MBI OOHAPYXI/IN, YTO UCIBITYEMBble JIydllle CIIpa-
BUJINCH C «IIO3UTVBHBIMI» 3aJjadaMy B TeUeHMe ceMecTpa,
He)XeJIN Iepell 9K3aMeHaMI, Ha YTO MOIJIV IIOB/IMATD (ak-
TOpBI, HE YYTeHHble HAIIMM 3KCIIEPMMEHTA/TbHBIM IIIa-
HoM. Hanpumep, TpeBora Mora NpucyTCTBOBAaTb y JIIOfEN
He TONbKO Ilepef; 9K3aMeHaMI, HO M B T€4eHMe CeMecTpa
II0 IIOBOAY APYTUX y4eOHbIX mpouenyp. Kpome toro, Bims-
HI€ MOITIM OKa3aTb ITOJIOKUTENbHbIE SMOLMM, CBA3aHHbIE
¢ ceccueit 1 yae6oit Boobute. Takxe MCIIBITyeMble, OTBEYas
Ha BOIIPOC IO NTOBOJY YPOBH:A CBOEN TPEBOIM, CBA3aHHON
C IPeACTOAMMMM 39K3aMeHaMM, MOIJIM €€ He MCIBIThIBaTh

HENOCPEeICTBEHHO B MOMEHT pelleHM: 3ajad. B manbHeit-
IIeM TIPY IPOBEREHNH TTOTOOHOTO SKCIIEPUMEHTA HeOOXO0-
IVIMO KOHTPO/IMPOBATh NaHHBIE (PAKTOPHI
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The Influence of Anxiety
on Students’ Performance
in Mathematical
Problems Solving
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Abstract. This research is focused on how anxiety influences the process of thinking. In the experiment, students’ performance
in mathematical problem solving was assessed depending two factors: 1) the emotive coloring of the problem content, and
2) the period of conducting the experiment: during the examination period, when students probably experience anxiety, and
during the term. The results reveal that anxiety has no influence on thinking processes. However, some effects were found
to be related to problem content and to the period of conducting the experiment. In particular, students solved problems with
positive content better during the term than during the examination period.
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«1yBCTBO Ha-KOHYMKe-A3bIKa»
KaK MapKep HaIn4musA
IOCTyINa K 3a0bITOMY CIOBY
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Kadenpa xmundeckoit cuxonornu gaxynbrera ncuxonorun CankT-Iletep6yprekoro
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Kagenpa xmunngeckoit ncuxomoruu dakynprera ncuxonornu Cankr-Iletepbyprckoro
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Anacracusa neuanyna Penoposa
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Annotanus. B cratbe paccMmarpuBaercsi peHOMEH «4yBCTBA Ha-KOHUMKe-s3bIKa» (tip-of-the-tongue state, TOT), Bos-
HUKAIOIIETo, KOIZla YeloBeK He MOXKeT Ha3BaTh HEKOTOPOE CTI0BO, OHAKO YYBCTBYET, YTO BOT-BOT €r0 BCIIOMHMUT: CTIOBO
CIIOBHO KPYTUTCS Ha KOHYMKe A3bIKA. VIsy4eHMe JaHHOTro (dbenomena HavanoOCh ¢ MccnenoBanms Pomkepa bpayna u [IsBupa
MaxHeitta (1966), B koTopoM BIlepBble 6b1Ia oKa3aHa B3anMocBsi3b TOT 1 06beKTUBHBIX MapKEPOB HaIM4Ms JOCTYIIA
K 3a0BITOMY CIOBY, TaKMX KaK CIIOCOOHOCTb Ha3BaTh C/IOBA, CXOXKME C HUM II0 CMBICTY WK IO 3By4aHuIo. ITocmenyrorue
MCCTIeOBaHNs IOATBepANIN pe3ynbrarsl Bpayna u MakHeitia 1 m03BO/IMIN YTOYHUTD, KaKie MMEHHO aCIeKThI 3a6bITOr0
C/I0Ba JOCTYIIHBI UCIIBITYeMBIM. 1]e/Ibio Halllero MCC/IefoBaHysI OblIa PEIUINKALVISL Pe3y/IbTaTOB O B3aMMOCBsI3Y (PeHOMeHa
«4yBCTBa Ha-KOHYNKe-A3bIKa» ¥ 0OBEKTVBHBIX MAPKEPOB HAIMYMA JOCTYIA K IIaMATH O BCIIOMUHAEMOM C/IOBE Ha PYCCKO-
A3bIYHOIL BbI6OpKe. KpoMe Toro, Mbl nccnenoBay B3anMocssa3b Mexay TOT 1 yBepeHHOCTBIO B TOM, YTO C/IOBO U3BECTHO,
U B TOM, 4TO OHO OyfieT BCIIOMHEHO. Pe3y/bTarTsl {BYX IIPOBEIEHHBIX 9KCIIEPUMEHTOB IOKA3a/IM, YTO HaM YAaI0Ch PEIINIIN-
poBatb nomy4yeHHble bpayHoMm 1 MaxHel/1oM TaHHBIE O B3aMMOCBSA3M «9yBCTBA Ha-KOHYMKE A3bIKa» U PAfa 0O beKTNBHBIX
MapKepoB HaJIM4MA JOCTYIIA K 3a0BITOMY C/IOBY, a TaKXKe II0Ka3aTh B3aMMOCBA3b Mexy HammayeM TOT u yBepeHHOCTBIO
B 3HAHUM CJI0BA ¥ CIIOCOOHOCTY €T0 BCIIOMHUTb. Pe3y/IbTaThl MOKa3a/Ii TAKk>Ke, YTO BEPOSTHOCTD Y3HABAHIS 11€JIEBOTO CI0BA
Ipy Hawdyy 6/IM3KOTO CMHOHMMA He cBsizaHa ¢ HamuuneM TOT. CemanTrdeckast MHPOPMALNS O CIOBE JOCTYIIHA UCIIbI-
TyeMbIM B 00Il[eM Bufje, He CBSI3aHHOM C KOHKPETHBIM BCIIOMMHAEMBIM CTIOBOM. I10/y4eHHbIe JaHHBIE CBUETENIbCTBYIOT
o ToM, uTo TOT MO>XXHO paccMaTpMBaTh UCXOJS U3 TEOPHIT KOCBEHHO OLIEHKI.

KonrtaktHas nmudopmanusa: YersepukoB Aupgpeit AnaronbeBnd, a.chetverikov@psy.spbu.ru, yn. Yebsiuresckas, g. 10,
KOPIL. 2, KB. 56, 198504, Caunxt-Ilerep6ypr, Poccus.
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<<L|yBCTBO Ha-KOH4YUNKe-A3blKa»

OO6BIYHO HAM KaXXeTCsI CaMUM 06011 pasyMeIoLMMCs, 9TO
C7I0Ba B PasroBOpe IPUXOAAT Ha yM 6e30 BCAKOTO yCU-
7M1, IO3BOIAA HaM C JIETKOCTBIO, IOYTU He 3ayMbIBAasACh,
OTBICKMBATh MOAXOAsAIINE GOPMYINPOBKU. ITOT HPOLECC
Ka)KeTCsI aBTOMATNIeCKUM — 1 TeM 6oriee yUBUTETbHbIM
BBIITIAIUT MOMEHT, KOI7la Hy)KHO€e HaM CTI0BO BMECTO TOrO,
4TOGBI MOCTYIIHO MOSBUTHCS B CO3HAHMY, COBEPIIEHHO
HEOXXMIAHHO TepseTcs. [Ipu 3ToM BO3HMKaeT olIyIieHMe,
YTO C/IOBO BOT-BOT BCIIOMHUTCS M CJIOBHO OBl BEPTUTCS
Ha KOHYMKe sI3bIKa. ITOT (PeHOMEH — OIIyIeHIe HeCIo-
COGHOCTM M3B/IEYD U3 MAMATH KaKoe-I1ubo CI0BO, HECMO-
TP Ha TO, YTO C/IOBO K&XKETCS XOPOIIO M3BECTHBIM, —
HOMY4)/I Ha3BaHNe «JyBCTBAa Ha-KOH4MKe-A3bika» (TOT,
OT aHITL tip-of-the-tongue).

TOT yxe 60sblile BeKa 3aHUMAET YMBI ICCTIeTOBaTe-
Jell, ABJAACH OFHMM U3 CaMbIX YAMBUTENbHBIX (eHOMe-
HOB maMATU. OJJHAKO CIIOKHOCTDb €Tr0 UCCIeNOBaHMs, KaK
U B C/Ty4ae IPYruX CyObeKTUBHBIX (PeHOMEHOB, 3aK/II04a-
€TCs B TOM, YTO C CAMOTO Havyasla BCTAeT BOIIPOC O TOM, eCTb
JIV 32 HYM HeKOTOpas yC/IOBHAA «pealbHOCTb». Bo3aMoxHO,
Ye/T0BEK JIMILID [yMaeT, YTO CJIOBO MY M3BECTHO, UM 3TO
COCTOSHME BOOOIIE He MeeT HUKAKOIO OTHOLIEHMs K 3Ha-
HIUIO CTI0BA. B JTaHHOIT cTaThe IpencTaBieH 0630p uccneno-
BaHmi1 TOT, cBA3aHHBIX C IIOMCKOM OTBeTa Ha IOJOOHbIE
BOIIPOCHI, ¥ pPe3ylbTaThl IBYX 3KCIEPMMEHTOB, HAIPaB-
JICHHBIX Ha M3ydeHne CBsisu Mexay penomenom TOT, 06b-
eKTVBHBIMY XapaKTepUCTUKAMM NTAMATY U YBEPEHHOCTHIO
B 3HAHUU CTI0BA U CIIOCOOHOCTM €0 BCIIOMHMUTD.

UccnemoBanne bpayna u MaxkHeiinna

ITepBoe ommcaHue «9yBCTBA Ha-KOHYMKe-A3bIKa» B Hayd-
HOJI TMTepaType MPUHANIEXUT YUIbAMY JIKeMCy, KOTOPbIi
0003HAYMT HECKOTIBKO BAXKHBIX XaPAKTEPUCTUK TAHHOTO
COCTOSHMSA: BO3MOXKHOCTb JaCTMYHOIO TOCTYIA K 3a0ObITON
nHpopManyy (IpefcTaBIeHNe O PUTMe CI0B3, O €T0 Haya/Ib-
HOJI 6yKBe) U CIIOCOOHOCTD OTIMYNTD BCIIOMMHAEMOE CTIOBO
ot gpyrux (James, 1890). Cuyctst 76 et 310 Hab/oOfeHMe
HAIlVIO IIpYMeEHEHNUe B MCCIENOBAHMAX TapBapfCKUX IICU-
xonoros Pomxepa bpayna n [lasuga MakHeiia, kotopble,
HECMOTPSI Ha CJIOKHOCTb SMIMPUIECKOTO VICC/IeTOBAHMA,
HPENIPUHSIINA MONBITKY U3YUeHNsI OObeKTUBHBIX XapaKTe-
puctux TOT (Brown, McNeill, 1966).

B cBoem nccnegosanum bpayn u MaxHeiinn 3aunTsl-
B/l VCHBITYeMBbIM OIIpENie/IeHNsI PENKO MCIIONb3yeMBbIX
CTI0B ¥ TIPOCV/IM Ha3bIBaTb 3TN C/IOBa. VcnbITyeMble, KOTO-
pble He MOITIM BCIIOMHUTD CTI0BO, YKa3bIBa/IM, IIEPEKMBAIOT
m oun TOT (onpepenenne TOT paBanoch skcrepuMeHTa-
TopoM, cM. fiasniee). Ecii onn Haxopmmuce B cocrosiaym TOT,
TO VX IPOCIM OTBETUTD HA PAJ] BOIPOCOB O CaMOM IfefIe-
BOM C/I0Be (KOMMYeCTBO CIOTOB, HauanbHasA OyKBa), a TakKe
HOIBITATHCSI HA3BATh C/I0BA, O/M3KIE K 1[e/IEBOMY I10 3By4a-
Huio (zanee — C3) u o cmbicy (CC). B 6ranke 65110 Taxoke
IpefbABIEHO CaMO LieJIEBOE CJIOBO, PAIOM C KOTOPBIM MCIIbI-
TYeMBIi1 JO/DKeH ObUI YKa3aTh, 9TO /I CTIOBO OH BCIIOMMHAIL.

Hna csoero wuccnegosanusa bpayn u MaxHeinn
copmynmuposanu ompenenenre TOT, koropoe mpens-
ABJIAUIOCh B MHCTpyKUum: «Ecim BbI He MoOXeTe Ha3BaTb
C7I0BO, HO YBEPEHBI, YTO 3HAETE €r0 ¥ BOT-BOT BCIIOMHMTE,
M OHO KaK Obl BEPTUTCS HAa KOHYMKE I3BIKA, BBl HAXOIUTECH
B cocrossauu TOT». B ganHoMm ompepenenun TOT TecHO

CBSI3aHO C CyO'beKTUBHOI YBEPEHHOCTBIO B 3HAHUM C/IOBA,
OIHAKO IIOIIBITOK MCCIIEOBATh B3aXIMOCBA3b MEXIy HIUMU
B OpUTMHA/NbHOM MccnemoBaHuy bpayna m MaxHerinna
mpesupuHATO He 6b110. HecMoTpst Ha TO, 9TO GOMBUINH-
CTBO MCCIefioBaTenell (eHOMeHa MCIIONb3YIOT B 3KCIe-
pumenTax ompegpenenne TOT, pannoe bpaynom m Maxk-
Heitiom, gpyrue popMyIMpOBKY OIpeRe/ieHNs «1yBCTBA
Ha-KOHYMKe-s3bIKa» OOBIYHO TaKXKe BK/IIOYAIOT yIOMMHA-
HIe IByX OCHOBHBIX acniekToB TOT: a) ¢/10BO M3BeCTHO, HO
B JAHHBIII MOMEHT He[JOCTYIIHO; ) BCIIOMIHAHME Ka>KeTCs
nensbexxupiM (Brown A.S., 1991). Pap uccnenosarenein
(Kapmus, 2011; Hart, 1965; Shirley, Langnan-Fox, 1996;
Dorfman et al., 1996) gaxxe paccmatpusaetr TOT Kak ogHy
U3 PasHOBMUIHOCTeI «IyBCTBa 3HaHUs» (aHIN. feeling-of-
knowing, min FOK) — ¢enomMeHa, KOTOPBIiT IPOSIBILsIETCS
B TOM, YTO «4€JIOBEK YYBCTBYET, YTO pelleHNe 3aa4ll eMy
U3BECTHO, XOTS OH U He B COCTOSHIY yKa3aTb, CHOPMY/IN-
posarb ero» (Kapmus, 2011, c. 420-421).

IToryyennas B uccnegoanuu bpayna u MakHerinna
yacToTa Bo3HuMKHOBeHUA TOT cocraBmma 13%. Cpengu
CTI0B, O/IMSKYX K 1I€/IEBOMY, KOTOpbIe BCIIOMMHAIIN MUCIIBI-
TyeMble, 6b110 70% cmoB C3 u 30% cnos CC. Bpayn
n MaxHeiyir o6Hapy»Wmi, 9TO MUCIBITyeMble, HaXOHACh
B cocrosHMM TOT, B 60% cmydaeB crioco6HBI MPaBUIbHO
yKas3aTb KOJIMYECTBO C/IOTOB B 3a0BITOM CTIOBe, B 51% cI1y-
JaeB — BEPHO Ha3BaTb ero mepsywo 6yksy. Kpome Toro,
IaHHbIE TIO3BONIMIN IPENIONOXKUTb, YTO MCIBITyeMble
MMEIOT HEKOTOPOe IIPeICTaB/IeHe O PACTIONIOKEHUN YAap-
HBIX C/IOTOB B 1I€JIEBOM C/IOBE U O €r0 GYKBEHHOM CTpOe-
Huu (pacronoxenne 6yks B cioBax C3 sHa4UTeNbHO O0TIee
TOYHO COOTBETCTBOBA/IO 6YKBEHHOMY CTPOEHMIO L{e/IeBOTO
cloBa, YeM pacmonoxenne 6yks B caoBax CC), a Takxe
MOTYT C BBICOKOl TOYHOCTbIO OLIEHMBAaTb, KaKOe C/IOBO
ceMaHTHUYecKM Ooree TTOXOXKe Ha IielleBOe, a KaKoe MeHee,
YTO TaKXKe yKa3bIBaeT Ha Ha/IM4le YaCTIYHOIO BCIIOMMHA-
HUA nHGOpMauy o LeneBoM cioBe B coctossaym TOT.

Takum o06pasoM, B CBOeM NCCIefoBaHUM bpayH
n MaxkHelnn nokasanm Hammume cBasu mexnpy TOT
U OOBEKTMBHO WM3MepSIEMbIMU IIOKA3aTesIMU IIPUCYT-
cTBuA cnoBa B mamaATU. Jlocrynnas B cocrosuuu TOT
nnpopmars 6pra cBsizaHa 160 C POHETHIECKUMU
(KOMMYeCTBO CTIOTOB; HavYa/IbHble OYKBBI; YAApEHNe; CTI0Ba,
6/1u3Kue [0 3By4aHUIO), MO0 C CeMaHTUYECKVMU XapaK-
TEPUCTUKAMM LIJIEBOTO C/IOBA (CXOXIe IO CMBICITY C/IOBA).
ITO cBULETENHCTBOBANIO 0 TOM, 4TO TOT meiicTBUTEIBHO
OTpa)kaeT HaJM4ue B MIaMATH 3HAHMA O C/IOBE, A He SBIIA-
€TCs CBA3aHHBIM C YJCTO BHEITHUMMY IPUYNHAMIL.

O6beKTHBHBIE XapaKTePUCTUKN
«4yBCTBA Ha-KOHYMKe-A3bIKa»

JanbHeiimme MCCIeNOBaHUA IONTBEPAVIN PE3YNbTaTHI,
nony4eHHole bpaynom u MakHeitnmom. Mbl npusogyum
30€Chb JUIIb HEKOTOPblE M3 HUX, YTOOBI [TaTh UMTATEIIO
ob11ee BIreyaT/ieHne 06 MCCIeNOBaHNAX B JAHHO 06/1acTu,
He IIpeTeH/ys Ha IOMHOTY aHanu3a. bpayn nm MakHein
(1966) ormeTrnm o61ee KonmudecTBo HaspauHbx CC u C3
C/I0B, HO He yKasaau, Kakoe kommdectBo TOT composo-
JKHanoch ux nossneHueM. Ilocnenyromue mccnefoBaHus
B 1ab0OpaTopuy U ¢ UCHOIb30BAHNEM JHEBHMKOBBIX METO-
OB ITOKa3asn, YTO IPUMEPHO onoBuHa (50-56%) cocTos-
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Huit TOT conpoBoXxjjaeTcs MOABIEHNEM CBA3aHHBIX CTIOB
(Reason, Lucas, 1984; Cohen, Faulkner, 1986; Burke et al.,
1991). KonuuecTBO CBA3aHHBIX C/IOB, HA3bIBAEMbBIX MCIIBI-
TyeMbIMM, He 3aBYICUT OT CIJ/IbI COL[MA/IbHOTO HaBJIeHNs Ha
UCTIBITYEMBIX CO CTOPOHBI 9KCIIEPUMEHTATOPA, XOTA CaMO
uncno crydaeB TOT noasepxeno Takomy BaustHuio (Wid-
ner, Smith, Graziano, 1996). Kou u xomneru (Kohn et al,,
1987) oOHapY>XWIM, 4TO CBA3aHHBIE C/IOBA MOTYT OBITH
pasgenensl Ha 20% C3 n 54% CC. Ocrapumecs 25% cnos
B IIOJIYeHHOI BBIOOPKe OBUIM O/IM3KM K 1I€/IEBOMY CIIOBY
U TI0 CMBICITY, U TIO 3By4aHMI0. KpoMme Toro, Te >ke aBTOpbI
o6Hapyxmmy, 4To 57% CI0B, KOTOpble HA3bIBA/IN MCIIBI-
TyeMble, He HaxopsAmueca B coctosanun TOT, Takxe oka-
3a/IMCh CEMAaHTUYECKN CBSI3aHBI C I[eJIEBBIM CIOBOM, YTO
MOXKeT YKa3bIBaTh Ha TO, 4TO HosiBeHue coB CC He AB/IA-
ercs cenyuansM mst cocrossams TOT.

Amnanus crpoenus cnos C3 mokasan, 4to B 49-83%
C/IydaeB UX IepBble 6YKBbI COBIAA/IN C HEPBBIMM OYKBaMIU
nemeBoro cimoBa (Brown, McNeill, 1966; Yarmey, 1973).
Cxoxxue faHHbIe OBUIN [IOTYYEHBI U IIPU aHAJIN3€ Pe3yIib-
TaTOB YTafIbIBaHNUA OTHENIbHO IIepBOM OYKBBI II/IEBOTO
cnoBa: ucnbiTyemble B coctrossany TOT mpasmibHO Hasbl-
Basm ee B 50-71% cimy4aeB (Brown, McNeill, 1966; Yarmey,
1973; Koriat, Lieblich, 1974), B To BpeM: KaK BepOATHOCTb
yragblBaHUA Y UCIIBITYeMBIX, He HAXONAILINMXCA B COCTOA-
Hun TOT, 6bu1a Ha ypoBHe B 10% (Koriat, Lieblich, 1974).

HexoTopsle mccefoBaTeNi 3afaanch BOIPOCOM,
umeeT mu 4denoBeK B cocrosHum TOT mpsamoe 3HaHue
0 Kakux-mmbo O6yKBax ILieIeBOrO C/IOBA, KpOMe IIepBOIL
B akcnepumente JI.Py6una (Rubin, 1975) wacrora mpa-
BIJIBHOTO YTrafibIBaHMs MOCTEeRHMX OYKB cocraBmia 31%
(cpaBHeHue ¢ curyanmert orcyrcteua TOT He mposopu-
JIOCh), 9TO OBIZIO HUXKE YaCTOTBI OKONIO 45%, ONMMCaHHOI
bpaynom n MaxHernom npy aHanmse CTPYKTYpPBI CTIOB
C3 (Brown, McNeill, 1966). Tem He MeHee, 3TO pasaudne
MOIJIO OBITH CBSI3aHO C HEGOMBIINM 06bEMOM TIOKOOpaH-
HOro PyOMHBIM CTUMY/IBHOTO MaTepuaja, COCTOSBLIETO
BCEro U3 YeThIpeX OIpefeneHnii (MCIIomb30BaIiCh OIpe-
Ie/eHNs CTI0B, KOTOPBIe BbI3Banu Hanbombiiee yucio TOT
B 9KcriepuMeHTe bpayna n MaxHerina).

Kopuar u JIn6mux (Koriat, Lieblich, 1974) npocumn
UCTIBITYyeMbIX, HaxopAmuxca B coctognun TOT, yrapei-
BaTh MEPBYIO, CpPefHUE M IIOCIENHIOI OYKBBI I[€TIeBOTO
cnosa. Jlorafku o MOCTeRHUX OYKBaX OKAasajaNCh BEPHBI
B 69% ciry4aes (B TO BpeMsA KaK I MCIBITyeMbIX, He HaXO-
pamyxca B coctossHuM TOT, BepoATHOCTb NMPaBUIBHOTO
yragblBaHusl COCTaBU/IA 17%). Taxke wuccnegoBaTenn
obHapyxmm, 4to B 80% ClIy4aeB YYaCTHUKM SKCIIEPH-
MeHTa BEPHO YTafIbIBajIi 4IC/IO CJIOTOB B LI€/IEBOM CTIOBE,
YTO TPEBBIINANIO YacTOTY B 62%, momy4eHHyw0 BpayHom
n MaxkHeitnnom (1966). Opnako npoBeneHHbIT Kopua-
ToM 11 JIn6/11MX0M aHa/IU3 IPABIIBHOCTY ZOTAIOK VCIIBITY-
eMbIX, He Haxomaumxcsa B coctosaun TOT, Takke moka-
3aJ1 JOCTaTOYHO BBICOKUIT ypOBeHb TouHOCTH (38%), 4TO
yKa3bIBaeT Ha HEOOXOAVMOCTb OCTOPOXKHOI MHTepIpe-
TaLUM TIONyY€HHBIX NAHHBIX. Bbicokas 3¢ ¢eKTUBHOCTD
yrafibIBaHMs KOMMYECTBA CTIOTOB MOXKET OBITh CBsI3aHa He
TO/IBKO C Ha/JMYMEM Y MUCIBITyeMbIX B coctoanuu TOT
IIPSMOTO 3HAHNA O CIOTOBOI CTPYKTYPe C/I0BA, HO U C IIPK-
CYTCTBMEM Y HUX OIIpele/IeHHbIX CTPAaTernil yrafblBaHMs,
a TaKXKe C HeOO/IbIINM KOTMYeCTBOM BO3MOXKHBIX BapyaH-
TOB OTBeTa.

Takum 06pa3oM, B IpPeAbIAYLINX HCCIETOBAHIIX
OBUIM PeIUIMIIMPOBAHBI U YTOYHEHBI Pe3yAbTaThl bpayHa
n MakHeitnma (1966). OgHako 0Ka3anoch, YTO He TOMBKO
B IPUCYTCTBUM, HO U B oTcyTcTBMe TOT demoBeky moxer
OBITH JOCTYIHA MHPOPMALYS O 3a6BITOM CTIOBE.

Hame wmccnenoBaHme IIpecnefioBaso fABe ILeNN.
Bo-mepBbIX, MBI XOTeIM BOCIPOU3BECTV Pe3y/NIbTaThl
o B3anmocBs3u TOT 1 06beKTUBHBIX XapaKTEPUCTHUK BOC-
IIPOM3BEJEHNA Ha PYCCKOA3BIYHONM BpIGOpKe. Bo-BTOpBIX,
MBI XOTe/IN U3Y4nTh B3anMocsAsu Mexay TOT, ysepenHo-
CTbIO B 3HAaHUU C/IOBA ¥ YBEPEHHOCTDIO B €r0 BCIIOMUHA-
HUH. JTa CBA3b HEOTHOKPATHO MOAYEPKIBA/IACh B PasInd-
HbIx omnpenenennsix TOT. Hanpumep, B pabore . Bapkn
u xomwrer (Burke et al., 1991) y4acTHUKM MCCIe[OBaHMS
BeJIM THEBHUKY, B KOTOPbIX oTMedanu cnydan TOT u ore-
HUBA/N I KXX/IOT0 CITydas 9yBCTBO 3HAHMUA CTIOBA U CBOIO
YBEPEHHOCTb B TOM, YTO OHM BCIIOMHAT C/10BO. Pe3ynb-
TaThl MOKA3a/IN, YTO VCIIBITYeMble GBIV BBICOKO yBepPEeHBI
BO BCIIOMMHaHMM ¢710Ba (5.9 13 7 6a//I0B), OLIHKY YyBCTBA
3HAHUS TaKXe ObUIM 61M3KM K Makcumymy (6.5 13 7 6arn-
noB). Cmur, bpayn u bandoy nokasanm, 4To IyBCTBO 3Ha-
HJA BBILIE B IPUCYTCTBUY, YeM B oTcyTcTBMe TOT (Smith,
Brown, Balfour, 1991). B pa6ote Kopuernna u Merkang pac-
CMaTpPUBAIaCh B3a/IMOCBA3b YBEPEHHOCTM B 3HAHUY C/IOBA
Y TOYHOCTY OTBeTOB B pucyTcTBuM TOT: 6b11I0 TOKa3aHo,
YTO YBEPEHHOCTDb B 3HAaHMM C/IOBA KOPPENIMPYET C BEPOSAT-
HOCTBIO ero mocenytoiero y3Hasauus (Kornell, Metcalfe,
2007). OpHaKO IIOIBITOK €€ CHCTeMATIYeCKOro M3y4eHNUA
He NpefIprHIManock. Msl oxupany, 4ro 06a Bupia yBe-
perHoctu 6ymyt Bbime B npucyrcrBuu TOT, dem B ero
orcyrcTBMe. OfHAKO MBI TaKXKe IPeNIonaraay, 4To yBe-
PEHHOCTb B 3HAHNI C/IOBA MOXET OBITh BBICOKOIL B OTCYT-
creue TOT, B To BpeMs KaK YBEepEeHHOCTb B €T0 BCIIOMM-
HaHuu B orcyrctBue TOT OymeT JOCTATOYHO HUBKOIL.
Hpyrummu cmoBamu, pacupefiesieHne OLleHOK 10 YBePEHHO-
CTM B 3HaHMM CI0Ba OyzeT MeHblie 3aBuceTb oT TOT, yem
pacIrpefiefieHne OLIeHOK 10 YBEpEeHHOCT BO BCIOMUHAHMIL.

Kpome Toro, B 3afaun paboThl BXOAMUIO CO3LaHIUE
6a3bl ompeneneHnit cos, BoispiBatomyx TOT, s gans-
HeMINNX MCCIEIOBAHNUII, a TaKKe IPOBEpPKa TUIIOTE3bI
o B3aumocBasu TOT u ysHaBaHUA 1[€7IEBOTO C/IOBA C €T0
addexTUBHOI OLleHKOI! (aHANMU3 pe3ynbTaToB 1o addex-
TUBHOJ OljeHKe TIpuBefieH B cTaTbe Kimaiiman u ap., 2013).

IToCKONMBKY 9KCIEPUMEHT 1 M 3KCIIEPUMEHT 2 VIMENN
CXOXI€ MIPOLEAYPBI, Pe3yIbTAThI U UX 00CyXKfeHe 6ynyT
IIpeJCTaB/IeHbl BMECTe I0C/Ie OIVMCAHMA 9KCIIEPIMEHTa 2.

JKcnepuMenT 1

WcnpiTyembie

B nccnepoBanuy npuHAMM ydacTie 22 4eoBeKa (8 MYXK-
4H, 14 >KeHIUH, cCpefHMUII Bo3pacT 19.9 JIeT), CTY[IEHTBI
¢axynbrera mcuxomormy CIIOTY. VicmbiTyemble mpuHM-
MaJIi y4acTie B 9KCIIepuMeHTe 6e3 HOIOMTHUTENTbHOTO BO3-
HarpaxjeHuA. KCIepUMEHT IIPOXOAU Ha KOMIIbIOTEpe.

CTumynbHbIi MaTepuan

B skcmepuMeHTe B CIy4ailHOM IOPAJKE NPEeNbABIANNCH
onpenenerns 20 pasnuyHbIX c¢10B. OmpeneneHusa MMen
WIMHY oT 72 fo 169 3HakoB (M = 113; SD = 32), Hampu-
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Mep: «Mermodek A Tabaka, 3aTATMBAIOIINIICA NIHYPKOM;
KOpeHb 3TOTO CI0Ba 3alIMCTBOBaH M3 TIOPKCKOTO s3BIKA
M O3HaYaeT “KOXKaHasi CyMKa’» (OTBET M C/IOBa-AUCTPAK-
TOPBI CM. HIDXKe).
KaxoMy ompeneneHnio cooTBeTCTBOBAI HAOOp M3 IIATU
CJIOB, COJEP KaLINIL:

1) ueneBoe cnoBo (Kucem);

2) [BUCTPaKTOP-CHHOHMUM (CTIOBO, CXOXee IT0 CMBICITY
C LIeJIEBBIM, — KOULEb);

3) CIOBO-ZMCTPAKTOP, MMEIOLIee Te )K€ Hada/IbHble
ABe-Tpu OYKBBL, YTO U LieJIEBOE CTIOBO (KUCHEHD);

4) CIOBO-BUCTPAKTOpP, pudMymolieecs ¢ IeIeBbIM
croBoM (kopcem)?;

5) CIIOBO-TVCTPAKTOP € HU3KOI YacTOTON yroTpebe-
HusA (anaxu).

OmpeneneHns [Is LeNeBbIX CIOB (HOPMUPOBAINCH
Ha OCHOBeE CJIOBAapHBIX OIpeJie/IeHNII 3 MICTOYHIKOB CBO-
6onnoro gocryma. C nomorsio Google Ngramm (https://
books.google.com/ngrams) menesrie cmosa (%ngramm =
0.0000358) u crmoBa M3 KaXK[OI I'PYIIIBI AUCTPAKTOPOB,
Kpome prHHbI HM3KOYaCTOTHBIX C/IOB, 6I)UII/I BbIpaBHEHDBI
10 yactoTe yrnorpebnenus (cm. [Ipunokenne).

IIpouenypa

B Havase skcIlepMMeHTa VICIIBITYeMbIii ITOTy4Yal MHCTPYK-
V10, BK/IIOYAIOIIYIo onpenienieHre penomena TOT: «Bor He
MO)KeTe Ha3BaTbh KaKoe-TO C/I0BO, OJHAKO YYBCTBYeETe, YTO
BOT-BOT €I'0 BCTIOMHMUTE: C/IOBO CJTOBHO KPYTUTCA Ha KOH-
4lKe A3BbIKa». 3aTeM AJIA KaKoro u3 20 onpefeneHnii mpo-
XO[WIN CTIeAYIOLIVe STallbl:

1. IIpenbsABneHne onpefeneHNs LeIeBOTO CI0Ba.

2. OueHKa yBEPEHHOCTM B 3HAHNUM JAHHOTO C/IOBa,
ot 0 («4yBCTBYyIO0, YTO He 3HaI0») 0 100 («IyBCTBYIO, UTO
3HaI0») Ha rpadu4ecKoi MKaJe.

3. VlcnpITyeMOro mIpocuiIM BBECTH Iie/leBO€ CI0BO
C KIaBMATYpHI, €CIL OHO €My M3BeCTHO, WM IepeinTu
K CTIeflyIoIlieMy BOIIPOCY, €CTIY OH €I0 COBCEM He 3HaeT.

4. Ouenka Hamunsa TOT (ma/uer).

5. OneHKa BepOATHOCTY (YBEPEHHOCTY) BO BCIIOMU-
HaHUM, OT 0 («IyBCTBYIO, YTO BCIOMHIO») 7io 100 («4yB-
CTBYIO, YTO He BCTIIOMHIO®).

6. VcnbITyeMOro IpOCUMIM BBECTU C/IOBA, CXOXKUE
10 3BYy4aHMIo ¢ meneBbiM (C3).

7. VicnplTyeMOro IpOCWIM BBECTU CJIOBa, CXOXIe
1o cMbIcny ¢ HenesbM (CC).

8. 3ajaua y3sHaBaHNA: UCIIBITYeMOMY IpPebABILANCI
B C/Iy4allHOM IOpsfKe IlepedeHb CI0B, 0603HAYEHHBIX
OyKBaMI «a»—«[», BK/IIOYAIOLIVX LIeJIeBOe U JUCTPAKTOPBI;
OH JO/DKEH OBbUI YKa3aTbh TO CTIOBO, KOTOPOE OH IBITAJICS
BCIIOMHUTb, /1160, eC/IIt OHO OTCYTCTBYET B CITUCKE, Iepe-
JITU K C/IE[yIOIIEeMY OIIPENENEeHNI0. 2

1 JInsa maHHOI KaTeropuy GbUIN MOKOGPAHDI FUCTPAKTOPBI-CUHOHN-

MBI, 3aKaHYMBAIOIVECS Ha Te JKe Be-TPH GYKBBI, 4TO U Lje/IeBOE CTOBO.
B 60/BIIMHCTBE CIIy4aeB OHM COOTBETCTBOBAIIN LIETIEBOMY CITOBY TaK-
’Ke II0 YICITy C/IOTOB Vi PACIIONIOXKEHMIO YEAPHOTO c/iora (TeM He MeHee,
He JI/Is1 BCEX IIeTIEBBIX C/IOB OKa3aI0Ch BO3MOKHBIM TT0f06paTh M0f06-
HyI0 pudmy B TpeOyeMOM [1arnas3oHe YacTOThI YIOTPeOIeH s ).

2 [Ipu 06paboTKe pe3y/nIbTaTOB JAHHOTO M CTIEAYIOLIEr0 SKCIIEPYMEH-
Ta 6bI/I0 0OHAPY)KEHO, YTO B pe3y/IbTaTe TeXHIYECKOIT OLMOKI 1iefe-
BOE CJIOBO HMKOIZIA He BCTPEYAIoch B MO3UIMY «B». TeM He MeHee, aHa-
JTU3 Pe3y/IbTATOB He [IOKA3a/l BIMAHIA IOJIOKEHMSA C/I0BA B CIIVICKE

Ha BEPOATHOCTb €I0 y3HABAHIA VIIN OLIEHKY, — KaK CIefiCTBIE, JaHHASA
ombKa He TIOB/INANA HA HTEPIPETALMIO Pe3y/IbTaTOB.

9. B 3ak/r09eHue MCIBITYEMOTO IIPOCU/INM IIPOPAHKI-
pOBaTb C/I0Ba U3 JAHHOTO IePeYHsA 10 IPUATHOCTU 3ByYa-
H1A (0T HaMMeHee IPMATHOTO 10 3ByYaHMI0 — K Hanboee
HPUATHOMY), BBeJisA OYKBBI, KOTOPBIMU 0003HaYeHbI CTI0BA,
B COOTBETCTBYIOIIEM TOpsAfKe. bykBbl BMecTO Ludp 1A
PAHXMPOBAHNSI UCIIONB30BAIICH AJIsI TOTO, YTOOBI M3be-
XaTb acCOLMALMY C/IOBA C OOMBIIMM HOMEPOM, KOTODBII
MOT OKa3aTh BJIMAHME Ha OLIEHKY.

[Tpo6bl, B KOTOPBIX MCIBITYyeMBIlI Cpasy MPaBIIbHO
Ha3bIBAJI LIe/IEBOE C/IOBO, MONAa/I B KAaTETOPUIO «MTHO-
BEHHBIN 0TBeT». IIpy 3TOM MBI BCe paBHO NPOCK/IN VICIIBI-
TyeMBIX OTBETUTb Ha BCE OCTABIIMECA BONPOCHI, Haxe
€C/IM OHM Ha3bIBa/IM C/IOBO CPasy.

JKCIIepUMEHT 2

WcnpiTyembie

B nccnepoBanuy npuHAMM ydacTue 24 yeoBeKa (7 MYXK-
4yH, 17 XeHIIVH, cpefHMil Bo3pacT 19.6 n1eT), CTyAeHTbI
¢axynbrera ncuxomormy CII6TY. VicmbiTyemble mpuHM-
MajM yYacTue B IKCIepyMeHTe 0e3 [OIOTHUTENbHOTO
BO3HArpaXJeHus.

IIponenypa 1 CTUMY/IbHBI MaTepyan

IIpouenypa sKcnepuMeHTa IOBTOpANA 9KCIEpuMMeHT 1
CO CNIERYIOIMMY U3MEHEHUAMIL:

1. JIna yMeHbIIeHNA BpeMeHN NPOXOXKIEHNA IKCIIe-
puMeHTa OBUT yHA/IEH IIar HOMep 6, TaK KaK IO pe3y/Ibra-
TaM ITIEPBOTO 3KCIEpPMMEHTa MCIBITyeMble MPaKTUYECKN
He JlaBa/ly OTBETOB Ha JaHHBIN BOMPOC.

2. Boutnt BBefEHBI IBe TPEHMPOBOUHBIE IIPOOBI, ON-
HaKOBBbI€ /I BCEX VICIIBITYyeMBbIX.

3. bbUM MCIIpaB/IeHbl HETOYHOCTYU B GOPMY/IMPOBKAX.

Bo BTOpOM 9KCIlepuMMeHTe TaKXe ObLI yCOBEpIIEH-
CTBOBaH CTUMMY/IbHBII MaTepyaJr:

1. CnoBa, Ha ompefesieHNe KOTOPbIX B XOfi€ Ipefibl-
OYLIEro 9KCIepUMMeHTa «JIYBCTBO Ha-KOHYMKe-SI3bIKa»
BO3HUKJIO y HeGOJIBLIOrO YMC/IA UCIIBITYEMBIX, C/IOBA, /LS
KOTOPBIX ObLI BBICOKMII MIPOLIEHT MTHOBEHHBIX OTBETOB,
WIN CTI0Ba, I KOTOPBHIX B 3ajjade y3HaBaHMA OBUI BBICO-
KU1 IPOLIEHT BbIOOpaA CI0B, GMM3KMX O CMBICTY, ObUIN
3aMeHeHbI Ha HOBbIe cytoBa. [lonmu TOT, MrHOBEHHBIX OTBe-
TOB 1 BEIOOPOB CJI0B, O/IM3KMX [0 CMBICITY, COCTABIISIN [JLS1
UCK/IIOYEeHHBIX C/I0B .38, .43 u .18 COOTBETCTBEHHO, a /I
COXpaHEHHbIX c7I0B — .43, .30 1 .12. Bcero 3aMeHeHO 11eCThb
CIIOB.

2. C IoMoIIbI0 HOBOTO YaCTOTHOTO C/I0BApsl PyCCKOM
nexkcuku O.H.JIsamesckoit u C.A.Illaposa (JlsaieBckas,
[Iapos, 2009; http://dict.ruslang.ru/freq.php) 1eneBbie
cnoBa (ipm = 1.514) u cnoBa M3 KaXKOOJ TPYIIIBL JVC-
TPaKTOPOB, KpOMe TPYIIIbl HU3KOYACTOTHBIX C/IOB, ObIIN
BBIPAaBHEHBI 110 YacToTe yrmorpebmenus. C Hallell TOYKK
3peHus, IOLOOHBII METOJ, BRIPABHUBAHS AB/ISIETCA Oontee
yZa4HBIM, YeM ¥CcTonb3oBanue Google Ngram, mocKonbKy
B IIOC/IefHeM [yIA IONyd4eHusA MHGPOPMALUM O YacTo-
TaxX MCIIONIb3YIOTCA JIMIIb KHUTH, a CI0Bapb JIAIIeBCKo
n MlapoBa ocHOBaH Ha HanmoHanbHOM KOpITyce PycCKOTO
SI3bIKA, BKJIIOYAION[EM pasHble TUIIBI IVMCbMEHHOI peun
U 3aIIMCU YCTHOM pedn.
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Pe3ynbrarbl

ITpu 06paboTKe FAHHBIX UCIIONB30BA/ICA CTATUCTUYECKIIT
nakert R 3.0.1.

Yacrora Bosuuknoseunda TOT

B akcnepumenTe 1 B aHanu3 6b10 BKIOUeHO 434 mpob
u3 440 mpoBefeHHBIX (fBe MPOOBI OBUIN MCKIIOYEHBI
10 IIPMYMHE HENPAaBMIbHOTO IIOHMMAHN UCTIBITYEeMBbIMU
MHCTPYKUMM, B YeTBIpeX IMpoOax He COXPaHMINCh HaH-
Hble 10 TOT u y3HaBaHMo). 3aperucTpupoBaHo 168 ciy-
yaep TOT, us xoToprix 38 BO3HMKaNM B Clydae, KOTfAa
UCTIBITYEeMBIJl Ha3bIBal CIOBO Cpasy IOC/Ie NpefbsBIe-
HUA olpefeneHNsa («<MIHOBEHHBII OTBeT» — 3TN JaH-
Hble VICKIIOYAINCh U3 MOC/IefyIoLlero aHaamsa), 61 —
IIpY NPaBUJIbHOM Y3HAaBaHMM 1I€IEBOTO CIOBA Ha 3Talle
IpefbsABIeHNsA AUCTPAKTOPOB, 69 — Ipu HeysHaBa-
HUM LeneBoro cimosa (tabnmuua 1). BeposTHOCTD BO3-
HukHoBeHus TOT cocraBuma 39%, ot 1 go 17 cnydaes
Ha MCIIBITYEMOTO.

B skcmepumeHTe 2 B aHanm3 ObUIM BKIIIOUEHBI BCe
528 mpoBefeHHBIX MPO6 (TPeHMpOBOUYHBIE MPOOBI OBIIN
TaKXXe BK/IIOYEHBI B aHaIM3, TaK KaK BOIPEKM OXIfa-
HUSAM OHM OKa3a/lMCh CTOMb K€ CIOKHBIMU /I VICIIBITY-
eMBIX, YTO U OCTajbHbIe Ipo6BI). BbIIO 3aperucTpupo-
BaHO 242 cny4yaa TOT, us xoropbix 36 BO3HMKAMM IpU
MTHOBEHHOM OTBeTe (3TM JaHHBble Taioke ObUIM MCKIIIO-
YeHbl U3 Jja/lbHelnlero aHanmsa), 102 — mpu HIpaBUIb-
HOM y3HAaBaHMU LI€JIEBOTO CI0Ba Ha 3Talle IpebsBIeHNA
OUCTPAKTOPOB, 104 — mpy HeysHaBaHMUU LE/IEBOTO C/I0BA.
BepostHocTh BosHUKHOBeHNA TOT cocraBuma 46%, ot 3
70 19 ciydaeB Ha UCIIBITYEMOTO.

Hna ouenkn BmuaHuAa TOT Ha BepoATHOCTb y3Ha-
BaHUA CTMMY/Na IPU OTCYTCTBMM MTHOBEHHOTO OTBeTa
MCIO/Ib30BA/IACh OMHOMMANIbHASL Perpeccusi cO CMeIIaH-
HbeiMK 9 extamu. [JaHHBIIT METOM, OTHOCSILINIICS K 6ortee
o611eMy CeMelICTBY NMHEHBIX PeTPecCHOHHBIX MOfeset
co cmemanubiMu 3¢ ¢exramn (Baayen, Davidson, Bates,
2008; Pinheiro, Bates, 2000; Jaeger, 2008; Barr et al., 2013),
HO3BO/IAET YYUTBIBATh BIMSHME CIyYaiiHBIX (PAKTOPOB,
TaKMX KaK PasindysA MeXJY MICIBITyeMbIM) B HAallIMX 9KC-
HepUMEeHTAX, ¥ KOHTPOIMPOBATh BIVSHNE OLIMOOK, CBs-
3aHHBIX C HapylIeHNeM [OIyILIeHNsA O He3aBUCUMOCTHU
HabmoneHnit. AHaIM3 MPOBOAMIICS C MOMOIIBI0 O6MOINO-
texu Ime4 B R (Zwitser et al., 2011; Bates et al., 2013).

Addexr TOT Ha BepoATHOCTb y3HABaHMA LI/IEBOTO
C7I0Ba B 3KCIIEpMMEHTe 1 MpOoABWU/ICA Ha YPOBHE TEH[EH-
v Z = 1.67, p = .095 u 6bUI 3HA4UM B SKCIIEPUMEHTE 2,
Z =2.88, p = .004. B 0601xX 9KCIEPUMEHTAX UCIBITYeMble
B npucyrcteuy TOT mmenu mpumepHO paBHbIE IIAHCHI
y3HaTb U He y3HaTb c1oBO (.53 m .47 B 3KCIlepuMeHTe 1,
.50 u .50 B 3KcIlepuMeHTe 2 COOTBETCTBEHHO), TOTZA KaK
B oTcyTcTBre TOT BepOsSTHOCTD y3HATH C/IOBO ObLIA IPH-
MepHO B [IBa pa3a HIDKe, YeM BEPOSATHOCTb €ro He Y3HaTb
(.33 n .67 B axciepumenTe 1, .37 u .63 B 3KCIlepUMeHTe 2,
cM. Tabmuuy 1).

Cpeny OTBETOB Ha Talle y3HABAHNU A, HU3KOUYACTOTHbIE
IVMCTPAKTOPBI ¥ AVICTPAKTOPBI, COBIAlaloMINe IO IePBbIM
OyKkBaM, IPAKTUIECKN He BCTPeYamich (CTpoka «JIpyroe»
B Tabmue 2) u ObUTN MCKTIOYEHBI 13 aHann3a. B axcrepn-
MeHTe 1 BepOsSTHOCTb BBIOOpPA CXOXKETO II0 CMBICITY AMC-
TPaKTOpa B CPAaBHEHNM C BEPOATHOCTBIO IIPOITYCKa OTBETA

kenepumeHT 1 OKCnepuMeHT 2

Tun oTBeTa

TOT Her TOT TOT Het TOT
MrHOBSHHEIN 35 53y 119(45) 36(15) 84 (29)
OTBET
Vanasarve ~ 61(36)  54(20)  102(42) 66 (.23)
HeyaHaBaHne 69 (.41) 93 (.35) 104 (43) 136 (.48)
Bcero 168 266 242 286

Ta6nuua 1. KonnyecTtBo (1 fonm) Bcex TUNOB OTBETOB
B CUTyaLumn oTcyTcTBUA 1 npucytcteus TOT.
3pecb v ganee [onu NPUBOAATCS «Mo cToNbuam»

kenepumeHT 1 OKCnepuMeHT 2

Tun oteeTa

TOT Her TOT TOT Het TOT
Llenb 61 (.47) 54 (.37) 102 (.60) 66 (.33)
Cnoso
6nmakoe 31 (.24) 23 (.16) 25(12) 19 (.09)
no CMbICy
[Opyroe 1(.01) 2 (.01) 2 (.01) 5(.02)
[Mponyck 37 (.28) 68 (.46) 77 (.37) 111 (.55)
Bcero 130 147 206 202

Ta6nuua 2. PacnpepeneHue 4acToT (1 [ONKN) OTBETOB
Ha 3Tarne y3HaBaHUsA B NPUCYTCTBUMN U B OTCYT-
ctBue TOT. [pyroe - BbI6Op HU3KOHACTOTHOIO
CroBa WM crioBa, COBMaAaloLLero ¢ LesieBbiM
no nepsbiM 6ykBam.

OKkcnepumeHT 1 OKCnepumeHT 2

Tun cnos
TOT Her TOT TOT Het TOT
Cxoxxee no
D) 29 (.22) 18 (.12) 51 (.25) 26 (.13)
Cxoxee no
3BY4aHWO 21 (.16) 9 (.06)
(C3)
Bcero 130 147 206 202

Ta6nuua 3. YacrtoTtbl (1 gonu) nosieneHns cnos CC
n C3 B 3aBUCMMOCTM OT NPUCYTCTBUSA
n otrcytcreus TOT

6pu1a Boie B npucyrcrsun TOT, yem B orcytcrBre TOT,
Z =2.30, p = .022. ITocne MCKII0YEHN IPOIYCKOB OTBETA
CpaBHEHIE BepOSTHOCTM BbIOOpA LieMM ¥ BEPOSTHOCTU
BBIOOpA CXOXKETO IO CMBICTY AucTpakropa adpdexra TOT
o6HapyxeHO He 0bU10, Z = 0.22, p = .826. AHa/lOrM4YHbIE
Ppe3y/IbTaThl ObUIN MONTYYeHBI B 9KCIIepuMenTe 2: Z = 2.20,
p = .028 @A cpaBHeHMA BEPOATHOCTH BBIOOPA CXOXKEro
IO CMBICTTY JMCTPAKTOPa ¥ BEPOATHOCTY IIPOITyCKa OTBETA
u Z = 0.30, p = .768 py1s1 cpaBHEHMsI BEPOSTHOCTU BbIOOpPa
Lie/IM ¥ BEPOSITHOCTU BBIOOpPA CXOXKETO MO CMBICTY AMC-
TpakTopa. XOTA UCIbITyeMble Yallle JaBaay IIpaBUIbHbIE
orsetsl B curyanuu TOT, 310 6b110 06YCTIOBNIEHO MEHb-
MM YJIC/IOM IIPOITYCKOB OTBETA B 3a/laue y3HaBaHMA. JHa-
YMMBIX Pas/IN4Mil B CIOCOOHOCTH K Pas/INIeHNIO 1IeJIEBOTO
00DBeKTa U CXOXEro IO CMBICTY AUCTPAKTOpA B IPUCYT-
ctBun u B orcyrctBue TOT o6Hapy>keHO He OBLIO.
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CroBa, cxoxxue no cmpicry (CC),

U C/I0Ba, CX0KMe 1o 3By4anmio (C3),
KaK 00'beKTHBHbIE IAPAMETPbI
BCIIOMMHAHMA

B mepBom skcmepumeHTe obuiee kommdectBo cmoB CC
B curyanyuu Hammuusa TOT cocrasuno 29 cnos, C3 —
21 cnoso; B cutyauun orcyrcreus TOT: CC — 18 cros,
C3 — pgeBarp cnos (tabmuna 3; maa cnos CC: Z = 1.22,
p =.224, nns cnos C3: Z = 2.1, p = .032). Bropoit saxcrepu-
MEHT IIpEeTEPIIE/T HEKOTOPbIE N3MEHEHNIA, B YN CJI€ KOTOPDBIX
6b171 0TKa3 OT cbopa manHbIX 10 KaTeropun C3. Yucmo CC
coctasuio 51 cnoso mpu Hamuuy TOT u 26 cnos npu ero
orcyTcTBuM (Z = -2.94, p = .003).

B sxcmepumenTe 1 TakKe 6bUI IPOBEIEH aHAINS COOT-
BETCTBUSA CTPYKTYp coB C3 CTPYKTypaM Ile/leBbIX C/IOB
II0 KOJIMYECTBY C/IOTOB, COBIAJICHNIO yapeHMIi, COBIIafie-
HUIO IIE€PBBIX U MOCTIENHUX 6yKB. 3HaYMMBIX pa3m/mm71 1A
cutyanuit npucyTcTsus n orcyrcTeus TOT Hu mo ogHOMY
U3 mapaMeTpoB oOHapyxeHO He 6bU10. OXHAKO BO3MOX-
HOCTb MHTEpIIpE€Tal [TaHHBIX pPeE3ynbTaTOB CUJIDHO
3aTpy/iHeHa 13-3a Heb6o/IbIIoro 06beMa BhIOOpKu c1os C3.

«qYBCTBO Ha-KOHYMKE-A3bIKa» 1 YBEPEHHOCTDb
B 3HAHUM CI0OBA N1 B 6yny1ueM BCIIOMMHAHUN

OnHolt 13 OCHOBHBIX 3ajad MCCIeNOBaHUA ObUI aHaIM3
cesasy mpucyrctBus TOT 1 OLIEHOK MCIBITYeMbIMU CO6-
CTBEHHO}I YBEpeHHOCTM B TOM, 4TO OHU 3HAIOT CJIOBO,
M B TOM, YTO OHU €ro B OmypKaiiiliee BpeMsi BCIIOMHST.

OLeHKN YBEpPEHHOCTV BBIPOKAINCh B OalIax MO COOT-
BeTCTBYIOIIMM IIKajaM (IIKaja yBEPEeHHOCTM B 3Ha-
HUM U IIKaJa YBEPEHHOCTU BO BCIIOMUHaHuUM). [laHHBIC
110 OLleHKaM YBEPEHHOCTU B KauecTBe 3aBMCHUMOII Iepe-
MEHHOI1 aHa/IM3MPOBa/INCh C IOMOLIBIO JIMHEIHOI perpec-
cuM co cMeuraHHbIMU 3¢dekTamMu. AHamM3 IOKasasl
Haju4ye CUIbHOI ITOJIOKUTENbHON KOPPENIAUU MEXTY
AByMs IIKajaMu: skcrepumeHt 1: B = 0.80, SE = 0.06,
1(24.4) = 14.59, p <.001; sxciepumenT 2: B = 0.66, SE = 0.06,
£(23.1) = 10.58, p < .001.

Ina mpoBepku rumoTte3sl o pasHoM BmusHuu TOT
Ha PaBHOMEPHOCTD pacIpefie/ieHNs ABYX OLIEHOK YBepeH-
HOCTM (PUCYHOK 1), MBI mpoBemu ABYX(aKTOPHBIN aHa-
mum3 ¢ ucnonb3osanueM TOT u Tuna MKanbl yBEPEHHOCTH
(co mIKamoil yBepeHHOCTH B 3HAHMM C/I0BA Kak 6a30BOro
YPOBHA JUI1 CpaBHEHM:A) B KayeCTBe He3aBMCHUMBIX IIepe-
MEHHBIX M OIIEHOK YBEpEHHOCTU B KadeCTBE 3aBVICHMOIL.
Kak Bugso 13 pucyska 1, TOT conpoBoxanoch BbICOKOI
YBEPEHHOCTDIO KaK B 3HAHNM C/IOBA, TAK U B €T0 BCIIOMU-
HaHuu. B orcyrcraue xe TOT oleHKU yBEpEHHOCTH B 3Ha-
HuM OBUIN pacIpefiesieHbl JOCTATOYHO PABHOMEPHO, B TO
BpeMs KaK OIIeHK! YBEPEHHOCTM BO BCIIOMVMHAHNM UMENN
3aMeTHYI0 acuMMeTpuio. Eciy destoBeK yBepeH B 3HAHUM
ClI0Ba, OH JaleKo He 00s3aTeIbHO Oy[eT MCIBITHIBATD
TOT, B TO BpeMs KaKk yBepeHHOCTb BO BCIIOMMHAHNMY C/I0Ba
MpaKTUYEeCKM BCerna Habmomaercs ogHoBpeMenHo ¢ TOT.
ITO e II0Ka3a/M U pe3yNbTaThl perPecCMOHHOTO aHAIN3a.
B o6oux akcrepumeHTax ObUI MONTyd4eH 3HAYMMBIIL IIOJIO-

YBEepeHHOCTb
B 3HaHUU
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PucyHok 1. PacnpegeneHve OLEHOK Mo LWKanaMm YBEPeHHOCTW B MPUCYTCTBUM U B oTcyTcTBUe TOT
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xuTenpHblit s dext B3anmogericTBus TOT u Tuma mKast
YBEPEHHOCTH, TOBOPSLMII 0 ToM, 4To adpdexr TOT mus
YBEpEHHOCTI BO BCIIOMMHAHMM BBIPAKEH CHUJIbHEE, 4eM
I yBepeHHOCTH B 3HaHVM: F(1, 18.5) = 5.86, p = .026; akc-
nepument 2: F(1,20.5) = 5.35, p = .031.

YBepeHHOCTb YBepeHHoCTb
Tvn oTBeTa B 3HaHUN BO BCMOMUHAHNN
TOT Her TOT TOT Het TOT
OKcnepumMeHT 1
VaHaBaHue 70.0 54.0 61.7 33.2
(27.9) (33.6) (26.7) (30.7)
Hevanasanme 65.0 1.7 60.9 21.6
y (28.0) (36.0) (25.2) (26.1)
OKCNEPUMEHT 2
VanaBahme 76.5 46.2 65.9 31.3
(22.0) (32.7) (25.9) (28.2)
Hevanasanme 66.5 471 64.6 24.6
Y (28.7) (34.8) (29.6) (23.5)

Ta6bnuua 4. CpepgHue (M cTaHOAPTHBIE) OTKJIOHEHUS YBEPEH-
HOCTU B 3HAHUU CJIOBA U YBEPEHHOCTM B €ro
BCMOMWHAHUM B 3aBUCUMOCTM OT Hanuumsa TOT
1 y3HaBaHusl

Hanee mpl mpoaHanusuposamu adpdexr TOT u ysua-
BaHU:A Ha OLIEHKN YBEPEHHOCTH, MIPENIONIOKMB, UTO, BO3-
MOYXHO, pas3jMuye B OIlEHKaX YBEPEHHOCTH B 3aBUCHMO-
ctu ot TOT obycmoBneHo BkaafoMm y3HaBauus. CpenHue
U CTaHJAPTHbIE OTK/IOHEHM s YBEPEHHOCTH B 3HAHUY CTIOBA
U B €r0 BCIIOMUHAHMM B 3aBUCUMOCTU OT Hammuusa TOT
¥ y3HaBaHMs IPUBEJEHbI B Tabmue 4.

TOT un yBepeHHOCTH B 3HaHUM CIOBa. JIByxdak-
TOPHBIIl pPerpecCHOHHBI aHamm3 Od daxTopos «TOT»
U «Y3HaBaHMe» C yBEPEHHOCTDIO B 3HAHNMY C/IOBA KaK 3aBU-
CMMOII TlepeMeHHON mMmokas3an 3HaumMmelit a¢pdekt TOT,
Kak B akcmepumeHTe 1, F(1, 18.2) = 14.26, p = .001, Tak
u B 9KcrepuMente 2, F(1, 22.2) = 25.62, p < .001. B sxcme-
puMeHTe 2 6BUT TAK)KE BBISBIIEH 3HAYMMBIN 2 deKT B3an-
mopericteysg TOT u y3naBanus, F(1, 20.1) = 6.25, p = .021.
Ouenka yBepeHHOCTM Obl/Ia BBILIE B IPUCYTCTBUM y3HABA-
HIIS, YeM B OTCYTCTBUM Y3HAaBaHMA, HO TOIbKO B CUTYaLlUU
TOT. Ocranbuble 3 QeKTsl B3aNMOIENCTBISA OKa3a/INCh
CTATUCTUYECKN He3HAYVMBIMIL.

TOT uM yBepeHHOCTb BO BCIIOMMHAaHMUI C/IOBa.
JIBYX(paKTOPHBII PErpecCHOHHBIN aHAMU3 Mt (PAKTO-
poB «TOT» n «YsHaBaHMe» U YBEPEHHOCTU BO BCIIOMMU-
HaHUM C/IOBa B Ka4eCTBE 3aBMCHMMOJ IEPEMEHHOMN IOKa-
3an craructudeckn 3HaumMblil a¢dext TOT kax mra
akcriepuMeHnTa 1, F(1, 15.3) = 84.10, p < .001, Tak u s
akcrepumenTa 2, F(1, 21.2) = 61.05, p < .001. Dddexr
y3HaBaHMsA OKa3ajICs 3HAYMM TOJbKO B SKCIepMMeHTe 2,
F(1, 18.8) = 5.69, p = .003, a a¢dexr B3anMomencTBUA
($axkTOpOB OKasaacs He3HAYMM B OOOUX IKCIIEPUMEHTAX.
IIpu sToM cbipble HaHHBIE, IpUBefeHHbIe B Tabmmie 4,
TOBOPSIT O TOM, 4YTO, CKOpee Bcero, a¢¢eKT y3HaBaHUs
6b11 00yCIOB/IEH BKIafoM pasmuunii B orcytcrBue TOT.
OpHako momo6Hasi MHTeprperauusi TpebyeT OCTOPOXK-
HOCTH, TaK KaK B OT/IM4YNME OT PerpecCMOHHOTO aHaau3a

CO cMelIaHHBIMM 3(deKTaMy [aHHblE, IPUBETEHHbIE
B Tabuiie 4, He yINTHIBAIOT BK/Iafa CIyYaiiHbIX 9 PEKTOB,
B TOM YNCJI€ PA3TNYMIL MEXXY UCIIBITYEMbIMIL.

O6¢cyxmenne

YsnaBaHue IEIEeBOro C1oBa
N 9aCTOTA MOABICHUA CBA3AHHbIX CIOB

IlepBasg 3afmava Hamero WCCIENOBaHMA 3aK/II0Yanach
B M3y4eHMN OODEKTUBHBIX XaPAaKTEPUCTUK BCIOMMHA-
HUA B OTCYTCTBME U NIPUCYTCTBUY «IyBCTBA Ha-KOHYVKe-
s3bIKa». [IJ1g 9TOrO MbI IPOAHAIM3UPOBAIN BEPOSITHOCTD
y3HaBaHUsI IeIEBOTO CI0BA Cpeiu HabOpa AUCTPAKTOPOB
U NIPOBEJY aHa/IN3 IaHHBIX O CBS3aHHBIX C/IOBaX (CIOBax,
O/IMBKUX K 1[e/IeBOMY [0 CMBICITY I [I0 3BYYaHUIO ), KOTOPBIe
ObUIM HA3BAHBI UCIIBITYEMBIMIL

BeposiTHOCTb y3HATh lLieJieBOe C/IOBO WM BbIOpaTh
CXOXWIT [0 CMBICTTy AMUCTPAKTOP ObLIa BBIIIE B IIPUCYT-
creun TOT, uem B orcyrcreue TOT. Opnaxko BepoAT-
HOCTb OT/IMYUTD L[e/leBOE CIIOBO OT OIM3KOrO IO CMBICITY
mucTpakTopa He 6buta cBsizaHa ¢ TOT. Dror pesymbrar
CBUJIETENBbCTBYET O TOM, uTo B cutyauuu TOT y mcmpl-
TyeMBIX eCTb CeMaHTW4ecKasd MHPOpPManMsA O LeJIeBOM
C/IOBE, OIHAKO OHA HEMOCTATOYHO YeTKasd, YTOObI OT/IN-
YUTb IIe/Ib OT AUCTPAaKTOpa. BO3MOXXHO TaKXe, 4TO 371eCh
UTPAIOT POJIb XapaKTePUCTUKYU BBIOOPKIL, M YaCTh UCIBITY-
€MBIX JIeMICTBUTENHHO He OT/INYAET UCIIOTb30BaHHBIE HAMI
CIIOBa-AUCTPAKTOPHI OT LIE/IEeBBIX.

[Tony4eHHass HaMM YacTOTa IIOSBJICHUA CBA3aHHBIX
IO CMBICIY M IO 3By4aHUIO ClIoB B mpucyrctsuum TOT
COCTaBMJIA B IEPBOM 3KcHepuMeHTe 37.8%, BO BTOPOM 9KC-
nepuMmenTe — 27%, 94TO HIDKe cpefjHel 4acToThl 50-56%,
HONy4eHHoi fpyrumu uccneposatensamu (Reason, Lucas,
1984; Cohen, Faulkner, 1986; Burke et al., 1991). ITogo6-
HOe pas/n4ie MOXeT ObIThb CBS3aHO C (POPMYIUPOBKOIL
MHCTPYKLUMY B HAIlleM MCCTIEHOBAHNUM, B KOTOPOII He 6BLIO
uHpopMamym o ToM, 4To coBa CC u C3 feiicTBUTENIbHO
OYeHb YacTO NPUXOAAT Ha yM B cocTossHum TOT, n HuKak
He TIOf4YepKMBalach BAXKHOCTb OTBETOB Ha BOIPOCH
06 arux cnoBax. TakuMm 06pasoM, MCIBITyeMble, NOVsI
[0 COOTBETCTBYIOLIMX ITANOB B KXol mpobe, mocra-
TOYHO YaCTO IIPOITYCKa/JM BOIPOC O CBSA3AHHBIX CIOBaX.
Tem He MeHee, IO/TyYeHHbIE Pe3y/IbTAaThl IOKA3bIBAIOT, YTO
[ake B TAKVX YCTIOBMAX CBA3aHHbBIE CI0OBA BCIIOMUHAIOTCS
Jallje B IPUCYTCTBUML, 4eM B oTcyTcTBre TOT (Tabmmia 3).
AHanmM3 KOMMYeCcTBa CJIOTOB, COBIAZEHUS IO IIEPBBIM
OykBaM U [pPYTMM IapaMeTpaM IIOTyYeHHON BBIOOPKIU
cnop C3 He MO3BONMUI CleNaThb CTAaTUCTUYECKU JIOCTO-
BepHBIe BBIBOJBI OTHOCUTEIBHO CXOJCTBA VX CTPYKTYPBI
C 1eJIEBBIM CTIOBOM, OTHAKO KOMu4ecTBO ctoB C3, Ha3BaH-
HBIX B 9KCIIepMMeHTe 1, TakKe pa3nnyanoch B 3aBUCHMO-
ctyt ot HanmmumdA uian orcyrcteusa TOT. Ipyrumu cnoBamuy,
XOTsI MBI He MOXKEM CKa3aTb, [eiICTBUTEILHO /I Ha3BaH-
HBbIE C/IOBA COBIIAJAIOT IO 3BYYAHUIO C IIeNI€BBIM, VCIIBI-
tyemble B curyaruu TOT mpopyuupyior ux B 60jblieM
KOJIMYeCTBe.

B skcmepumenTe 1 Bce CBA3aHHBIE C/IOBA, Ha3BaH-
Hele B npucyrctBum TOT, mMoxHO paspgenutb Ha 58%
cmoB CC n 42% C3, 4To He COOTBETCTBYET MNAHHBIM,
nonydeHHbIM Bpayrom n MaxHeitnnom (30% CC u 70%
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C3). Tem He MeHee, 9TO PACXOXKIEHIE MOXET OBITh CBSI-
3aHO C TeM, YTO B CTPYKTYpe OPUTMHA/IBHOTO OIPOCHMKA
Bpayna n MaxHeitnna Hanbosblilee BHYMaHIe YAESIOCH
UMeHHO (OHEeTUYEeCKOl, a He ceMaHTM4ecKoil MHOp-
Malyy O IIeIeBOM CJIOBE, 4YTO, BO3MOXKHO, IOBMVSIIO
Ha mpeobnaganue cioB C3 B MPOLEHTHOM COOTHOIIEHNUN.
B Hamiem sKkcrepuMeHTe CMBICTIOBBIE aKIJeHTBI, KOTOpPbIe
Moru 6bl OB/IEYb 3a 06011 TOfOOHBIE 3P PEKTDI, OTCYT-
CTBOBa/M (KaK B MHCTPYKIMU U HOPMYIMPOBKAX BOIIPO-
COB, TaK J B OPTaHM3AIVY IPOLIEAYPBI).

CoortHolleHne, norydeHHoe Hamu A cnos CCu C3,
B IIEJIOM CXOXe C pe3ylIbTaTaMy, Homy4eHHbBIM KoHoMm
u xomneramu (Kohn et al., 1987). Ognaxo Koun u ap. Bbifie-
JMIN B BBIOOPKE CBSI3AHHBIX C/IOB, HA3BaHHBIX UCIIBITYe-
MbiMu B coctogany TOT, He Tombko 54% cnoB CC u 20%
cnoB C3, HO Takxe 25% C/IOB, KOTOpble ObUIM ONV3KM
K I[eJIEBOMY CIOBY KaK IIO CMBIC/TY, TaK U IIO 3BYYaHMIO.
Hampotus, B mporefype Haulero MCCAeHOBAHUSA OBUIO
IIpefyCMOTPEHO OFHO3Ha4yHOe pasfeneHue cinoB Ha CC
u C3, 4TO Ie/1aeT HEBO3MOXKHBIM BbIfIe/IeHle TPYTIIbI CTIOB,
KOTOpBIe OFHOBpeMeHHO siB/simnch 661 u CC, n C3.

Csasp TOT c yBepeHHOCTbIO B 3HAHUHU CTTOBA
U1 YBEPEHHOCTBIO B €T0 BCIOMIHAHUM

AHanN3 JaHHBIX IT0Ka3aJl, YTO MEX/Y JBYM IIKaTaMU YBe-
PEHHOCTH, MCIONb30BAaHHBIMU B HAIlleM 3KCIIEPUMEHTe,
CYILECTBYeT TeCHasl B3aMMOCB:3b. ITO BIIOTTHE OXKMIAEMO:
€C/IM UCTIBITYEMBIiT CUMTAET, 4YTO 3HAET CTIOBO, TO OH CKOpee
OTBETUT, YTO BCIIOMHUT €T0, 4YeM B CUTyaIiAX, KOTZa eMy
Ka)XeTCs1, YTO CI0BA OH He 3HaeT. [Ipu 3ToM B 060MX 9KC-
MepMMEHTaX OLIEHKM IO KaXKHOl 13 IIKaj B IPUCYTCTBUU
TOT 6bUIM CTAaTUCTUYECKY 3HAYMMO BBIIIIE, Y€M B OTCYT-
cteue TOT. VicipiTyeMble, KOTOpble HAXOOWUINCDH B COCTOA-
Huy TOT, Bbllle OLleHNBA/IN CBOIO YBEPEHHOCTD B TOM, YTO
3HAIOT CJIOBO, I B TOM, YTO BCIOMHSAT €ro B OypKaiililee
BpeMs.

OpHUM U3 BaKHBIX Pe3y/IbTaTOB JAHHOTO UCCTIE0BA-
HUsL SIBTIsIETCSI OOHAPY)KEeHHOe HAMU pas/indlie B paciperne-
JIEHNY OIIEHOK I10 ABYM ILIIKa/IaM YBEPEHHOCTH B 3aBUCHMO-
¢ty oT pucyTcTBus win orcyrcteus TOT. B mpucyrcTue
TOT o6e 1Kambl UMEIOT pacIpefiesieHIte C IIKOM Ha BBICO-
KX 3HaueHMsAX. B orcyrcTue xxe TOT ouenkn 1o mkane
YBEpEeHHOCTM B 3HAHMM C7IOBa pacHpefiefieHbl [[0CTa-
TOYHO PaBHOMEPHO, B TO BpeM:I KaK OLIEHK! YBepEeHHOCTI
BO BCIIOMVMHAHNM C/I0BA MUMEIOT SAPKO BBIPAKEHHYIO aCUM-
MeTpMIO ¢ IIMKOM, OmuskuM K Hymo. Kak ciencreue, pas-
nnvaeTcs: BoIpaxeHHOCTb addexra TOT st gByx ImKan:
TOT oxasbpiBaeTcst 6GOfblle B3aMMOCBA3aH C YBEPEHHO-
CTbIO BO BCIIOMVMHAHNM C/IOBA, Ye€M C YBEPEHHOCTBIO B €T0
3HAHUU. DTO TOBOPUT O TOM, YTO XOTs LIKAJ/Ibl yBEPEHHO-
CTM T€CHO CBSI3aHBI APYT C IPYTOM ¥ KOPPETUPYIOT C HAJIM-
uyireM TOT, yBepeHHOCTD B BOCIIOMUHAHNIY B OOJIbIIEN CTe-
neHn otpaxaer ¢peromeHonorno TOT. OpHako maHHBIN
3¢ ekt MOXXeT OBITb CBsI3aH He TOMBKO C PeHOMEHOIOTH-
YeCKUMM OCOOEHHOCTSIMU «IYBCTBA HAa-KOHYMKe-SI3BIKa»,
HO ¥ C MCIOTb30BaHHBIM Hammu ompepeneHueMm TOT, roe
YBEpEHHOCTb BO BCIIOMMHAHNIY YIIOMUHA/MACh KaK Xapak-
TepHas 0COOEHHOCTH 3TOr0 (heHOMeHa.

QakTop y3HaBaHMA OKAa3aJiCAd CBA3AH C OLeHKaMHU
YBEpEHHOCTU TOJIbKO B 9KCIIEpMMEHTe 2, Ipu4eM B CIy-
yae yBEpEeHHOCTH B 3HAHUU CI0Ba OH IIPOABUJICA BO B3all-
moperictBun ¢ pakropom Hamuuaust TOT. IIpu satom TOT,

HAIIOMHIM, GBUIO CBSI3AHO C Y3HABAHMEM, XOTS U He IIOMO-
raJIo MCIBITYEMBIM Pas[e/IUTb LieJleBOe C/I0BO ¥ O/IM3KMi
IO CMBICTYy JUCTPAKTOpP. DTO MOXKeT OBITh OOYCIOBIEHO
teM, uto usMeperne TOT mosBossieT oToOpaTh Hanbomtee
BBIP@KEHHBIE COCTOSIHWSI YBEPEHHOCTY B 3HAHMU U BCIO-
MMHaHWUM C/IOBA, OIIOCPE/Ys TEM CaMbIM CBSI3b YBEPEHHO-
CTU U y3HABAHUAL.

Yacrora Bosuukuoseunda TOT

B 0601x sKcreprMeHTax 0OHApY>KEHHAsA YaCTOTa BOSHUK-
HoBeHNA TOT 3HaUMTENbHO BBILIE, YeM JACTOTA, OTyYeH-
Has OPYTUMM UCCTIeOBaTe/IAMIL. B mepBoM sKkcnepuMeHTe
TOT Bosuukan B 39% 1po6, Bo BTopoM — B 46%, B TO
BpeMsi KaK B IPEAIIeCTBYOLINX Ta60PaTOPHBIX MCCIERO-
BaHMAX OH BO3HUKAT B cpefHeM B 10-18% mpo6 (Brown,
McNeill, 1966; Koriat, Lieblich, 1974, 1975, 1977; Yaniv,
Meyer, 1987, sxcriepuments! 1 u 2; Kozlowski, 1977, akc-
nepumenTs 1 1 2; Rubin, 1975). Beicokast wactota moss-
nennsa TOT moxeT OBbITb OOYCTIOBNIEHAa KaK OTIMYMAMU
CTUMY/ZIBHOTO MaTepyaja, TaK M 0COOEHHOCTAMMI PYCCKO-
SA3BIYHON BBIGOPKM. Kpome TOro, BO3MOXXHO, 4TO IIpH-
CYTCTBOBaBIllee B HallleM SKCIIEpMMEHTe OrpaHM4eHNe
BpeMeHM NpPeNbSABICHUS OIpefe/ieHNs] MOITIO IPUBECTHU
K BO3pacTaHMIO 4acToTel nogsnernsa TOT.

VBenmdaenue yactoTsl BosHuUKHOBeHNA TOT Bo BTO-
POM 3KCIIepUMEHTe, BEPOATHO, 0OYCIOB/IEHO CIIennpUKO
nogbopa CTUMY/IBHOTO MaTepuaja (IIOMMMO HOBBIX OIIpe-
Ie/IeHNit, B HETO ObI/IM BK/TIOYEHBI TAKXKe OIpefeeHnsI, Ha
KOTOpBIe BO3HUK/IO Haubornbiiee konudectso TOT B mep-
BOM 3KCIlepuMeHTe). B akcriepumeHTe 2 Takxe okasanach
HIDKe JIOJIA C/IyYaeB, KOIZIa MCIIbITyeMble Ha 3Talle Y3HaBa-
HMsI BBIOVPA/IN C/IOBA, CXOXKIE II0 CMBICTTY, KaK B IIPUCYT-
CTBUM, TaK 1 B oTcyTcTBUEe TOT.

BoiBoab1

OCHOBHOI1 11e/IbI0 HAIlIETO UCCTIEOBAHNUA SABIANIOCD U3yUe-
HIIe B3aJ¥IMOCBS3U MEX/y «IyBCTBOM Ha-KOHYMKe-I3bIKa»,
O0ODEKTUBHBIMU XaPaKTEPUCTUKAMIU IAMSATH M [JBYMs
TUIIAMU yBePeHHOCTH (YBEPEHHOCTb B 3HAHMMU 3a6OBITOTO
C7I0Ba U YBEPEHHOCTDb B €0 CKOPOM BCHOMMHaHMM). Mbl
pemmuMpoBany IonydeHHble bpaynom u  MaxHerin-
710M JaHHbIE 0 B3anMocBA3yu TOT u gacTit 06bEeKTUBHBIX
XapaKTepUCTUK JOCTYIa K 3a0BITOMY C/IOBY: B IIPUCYT-
creun TOT wmcnbiTyeMble 4allle HasbIBaldM CI0Ba, O/MU3-
Ke K IIeIeBOMY II0 CMBICTy M/IM IO 3BYYaHUIO, M dYallle
y3HaBaIu IiefieBoe CTI0BO. ITO MOXKET YKasblBaThb Ha TO,
YTO 4e/IoBeK, HaxonsAch B coctossHum TOT, umeer goctyn
K HEKOTOPBIM CEMAaHTUYECKUM ¥ POHETHYECKUM IIapaMe-
TpaM IeneBoro caosa. OgHaKo 13-3a HEOOMBIIOTO YKCIA
C7IOB, CBSI3aHHBIX IO 3BYYaHMIO, HaM He YHanoch BOC-
IIPOM3BECTH JJaHHbIE, Kacalolyecs BePOATHOCTI COBIafie-
HIA CTPYKTYPHI JAHHBIX CTIOB U LiefieBoro cnoBa. C gpyroit
CTOPOHBI, MO>KHO IIPE€IONOKUTD, YTO YETOBEK B COCTOA-
Huy TOT Tpatnt 60/bIIe yCUINIT HA TIONBITKY BCIIOMHUTD
cnoso, npopyuypyst 6ombute CC u C3. IIpu atom ucmsl-
TyeMble ¢ 6OJIblIelT BEepOATHOCTHIO HA3bIBAIU C/IOBA, CXO-
XKHe 110 CMBICNTY, YeM CXOXHe II0 3ByYaHMIO, YTO MOXKET
OBITH CefCTBIEM OOJIBIIIelT ZOCTYIIHOCTY CeMaHTUYeCKOIl

Poccuiicknii XXypHan KOrHUTUBHON HayKu

ceHTa6pb 2014, Tom 1, Ne 3

www.cogjournal.ru

25


http://www.cogjournal.ru/

LLImoHuHa O. ., KnaimaH B.O., ®egoposa A. ., HYeteepurkos A.A.

<<L|yBCTBO Ha-KOH4YUNKe-A3blKa»

COCTABJIAIONIEIl 1[eJIEBOTO C/IOBAa B CpaBHeHMM C (OHETU-
geckoit. O6 aToM xe roBoput orcyrcraue ap¢exra TOT
Ha pasydeHne e 1 6IM3KOro [0 CMBICTY AUCTPAKTOPA.

Yacrora Bo3HuMKHOBeHUss TOT cocraBuma 35.6%
B IIEpPBOM OSKcrepuMenTe u 42.2% BO BTOPOM, 4YTO
B 2 -4 pasa Bblllle CPEJHEN YaCTOTHI, IIOTYIEHHOI B IIpe-
ABIAYINX TaOOPaTOPHBIX MCCIEfOBAaHMAX. BO3MOXHO,
6oee 4aCTOMy BO3HVKHOBEHMIO Y MUCIIBITYEMBIX «yB-
CTBa Ha-KOHYMKe-A3bIKa» CIIOCOOCTBOBA/IM KaueCTBEHHbIE
OTINYMA COCTABIE€HHOTO HaMM CTUMY/IBHOTO MaTepuaa
OT MaTepyasa, JCIO/Ib30BAHHOTO INpPeNbIAYLIIMU HCCIIe-
noBatensMu. Ecm 3T0 IpenmnonoxeHue BEpPHO, galbHel-
IIee IPUMeHEeH)e 1 YCOBEPUIEHCTBOBAHNME COCTABIEHHBIX
MaTepraaoB HO3BOUT PACIINPUTD BO3MOXXHOCTH Mabopa-
TopHBIX uccnegoBanuit TOT.

Ham ypmanoch mokasaTb B3aMMOCBSA3b MEXIY Ha/lu-
yneM TOT, yBepeHHOCTbIO B 3HAHMM C/IOBA ¥ YBEPEHHO-
CTBIO B €ro CKOpoM BcroMyHaHun. OFHAKO BEPOATHOCTD
y3HaBaHUsS IL[elIeBOTO C/I0Ba OKasaaach cmabo CBsisaHa
¢ ouenkamnu yBepeHHoct. TOT camo mo cebe Taxxke
He MIPUBOIWIO K OOJIbIIIelt BEPOSTHOCTH PasINIeHNs e
U IUCTPAKTOPA. ITO MOXKET CBUETETbCTBOBATD O HAIMINN
TOCTYTIa K CEMaHTUYECKON ITaMATH, CBA3aHHOI C IJe/IEBBIM
CTIOBOM, HO He MO3BOJIAIIEN Pas/IMIUTD Lenb U OMn3Koe
0 CMBICTTY ¢/10BO. OHAKO 9TOT pe3y/nbTaT TAK)Ke MOXET
yKa3bIBaTh Ha TO, 4T0 TOT MoxeT OBbITh JUIIb KOCBEHHO
CBSI3aH CO 3HAaHMEM CJIOBA, CBUMETENbCTBYS B MOb3Y TEO-
puil KOCBEHHOJ oLieHKU. He mmes BO3MOXHOCTM IIOR-
POOHO OCTAHABIMBATHCA HA JAHHBIX TEOPUSX, OTMETUM,
YTO B HUX OIIEHKa «IyBCTBA Ha-KOHYMKe-A3bIKa» U APyTue
MeTa-KOTHUTHMBHBIE IPOLeCCHI OMMCBHIBAIOTCS KaK MCIIONb-
30BaHIe Pa3HOTO POJA CTPATErNit, IBPUCTUK VTN IIPABUI
(cm. 0630p B YerBepukos, Opaituuk, 2013, 2014). B cny-
gae TOT atu cTparerun MOryT He TpeOGOBaTb HEIOCPES-
CTBEHHOTO JIOCTYNA K XpaHsAllelicAd B maMATH MHPOpMa-
LIMY O IIelIEBOM CJIOBE, KaK 1 Ha/lu4ysl 9Toi MHpopManum
BooOme. Hanpumep, 4emoBek MOXeT fe/laTb HEOCO3HAH-
Hblit BpiBOJ, 0 Hammuuu TOT 1o xonmdecTBy acconyanuii,
IPUXOAAIINX HA YM IIPU YTEHUN OIIpefeNleHNs C/IOBa.

B 3axmodeHne CTOUT OTMETUTb, UYTO IIPOBEEHHOE
MCCIEfOBaHNe TONHMMAET OOJIbIile BOIPOCOB, €M JaeT
otBeTOB. TOT oKa3pIBaeTCs CBA3aHO C KOTMYECTBOM Ha3bI-
BaeMbIX CJIOB, HO He C BepOATHOCTBIO Y3HaBaHMA. [Touemy?
IToyeMy OLIEHKM YBEpEHHOCTM HE CBA3aHBI C BEPOATHO-
CTbIO y3HaBaHUA cnoBa? Hacko/lbKo MHCTPYKIUA 3ajaeT
¢denomenonorno nepexnBanuss TOT? OTeeTsl Ha 3TH
BOIIPOCHI TPeOYIOT faIbHENIINX MCCIE[OBAHMIL.
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Abstract. The present study investigates the “tip-of-the-tongue” (TOT) phenomenon that arises when we cannot
remember something but are completely sure that we know it and will remember it imminently. An empirical study of this
phenomenon began with a seminal paper by Brown and McNeill (1966) that demonstrated a correspondence between TOT
and objective measures of access to the representation of a forgotten word, such as the ability to recall words similar in sound
or in meaning. Subsequent studies supported the Brown and McNeill results and allowed the clarification of which parts
of a word’s representation are accessible to people experiencing TOT. The present study aimed to replicate the observed
pattern of relationships between TOT and objective measures of memory access in a Russian-speaking population.
In addition, we aimed to investigate the confidence aspect of TOT by measuring both confidence in knowledge of the word
and predictive confidence in remembering the word. The results of two experiments confirmed the results of Brown and
McNeill, and allowed us to show the correlation between TOT and confidence ratings. However, our results also demonstrate
that in a forced-choice recognition task participants experiencing TOT perform no better that those who do not experience
TOT, when distinguishing between a target and a close (but not an exact) synonym. Thus, we argue that TOT may be better
described by inferential access than by direct access theories.
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Abstract. One of the urgent problems in cognitive studies and in neurobiology as a whole is to delineate the impact of genetic
factors in the variability of animal cognitive abilities. The concept of animal cognition is frequently used in a broad sense
to include all phenomena with behavioral manifestations of neural plasticity. The variable phenomena related to animal
cognition could be subdivided into two main categories, although only the first of them will be analyzed in this paper. The first
category is represented by “basal” cognitive abilities, which embrace spatial cognitive behavior and elementary reasoning
(simple logic task solutions). The second one mainly concerns more complex cognitive abilities including tool manufacturing
in new situations, generalization up to the level of pre-verbal concept formation, symbolization, etc. The genetic influence
on cognitive processes in animals may be investigated only in the domain of basal cognitive abilities. Studies are conducted
mainly in rodents using different experimental models. However, performance has been typically compared in individual
animals which are presumably different in genotype (e.g., selected animals and mutants). In this paper, a short review of such
studies is followed by the description of original data on rodents” elementary logic task solutions obtained in our experiments.
The experiments used unique genetic models and an extrapolation task that addresses a relatively simple basal cognitive trait.
Our experiment on selection for high extrapolation ability scores was performed for the first time, and inter-strain differences
which emerged in these animals are described.

Correspondence: Inga Poletaeva, ingapoletaeva@mail.ru, Faculty of Biology, Lomonosov Moscow State University, 119234,
GSP-1, Vorobevy Gory, 1, corp. 12, Moscow, Russia

Keywords: animal reasoning, cognitive abilities, cognitive tests, extrapolation ability, rodents, physiological and genetic
mechanisms, selection for cognitive trait, genetic models, selected lines, robertsonian translocations

Copyright © 2014. Inga I. Poletaeva, Zoya A. Zorina. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (CC BY), which permits unrestricted use, distribution, and reproduction in any medium,
provided that the original author(s) are credited and that the original publication in this journal is cited, in accordance with
accepted academic practice.

Acknowledgments. The work was partly supported by Russian Foundation for Basic Research N 13-04-00747, N 12-04-00360.

Received 1 May 2014, accepted 26 September 2014.

1. Introduction 2009) experimental impacts and their general conclusions
made it apparent that various types of cognitive behavior

are also represented in the behavior of non-primate verte-

General Issue

In the early days of animal behavior studies, the cognitive
abilities of various animal species were regarded as equal
to their learning capacities, although Charles Darwin
pointed out that animal reasoning is a distinct category
of adaptive behavioral acts. During the 20™ century, experi-
mental evidence accumulated which confirmed this point
with the main impact derived from experiments on ape logic
problem solving capacities (Kohler, 1921; Ladygina-Kots,
2002; Firsov, 2010; Firsov & Chizhenkov, 2003). Edward
Tolman’s (1932, 1948) and Leonid Krushinsky’s (1990,

brates (Bagotskaya, Smirnova, & Zorina, 2012; Olton, 1977;
Olton & Samuelson, 1976; Olton et al., 1992; Meck, Church,
& Olton, 1984/2013; Koehler, 1956; Wasserman & Zentall,
2006; Zorina & Smirnova, 2013; Zorina & Obozova, 2012).
The body of experimental results obtained in the field
of animal reasoning has made it possible to claim that
the existence of these abilities is a real phenomenon,
distinct from behavioral acts based on habit acquisition
(i.e., on learning per se)* (Zorina & Poletaeva, 2001/2011).

! Darwin’s views on the evolutionary role of animal behavior and
on animal reasoning offered ideological support for Leonid Krushinsky,
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According to contemporary views acquired both
in cognitive science and in neurobiology, animal cognitive
abilities include phenomena which differ according to the
level of complexity (Zorina & Smirnova, 2013; Poletaeva &
Zorina (eds), 2013; Wasserman & Zentall, 2006; Reznikova,
2007). Animal cognitive abilities embrace at least two major
categories of phenomena. The first one consists of basal,
universal forms, which are actually inherent to all vertebrates.
They include spatial behavior and memory, elementary logic
tasks solutions including extrapolation ability, which will
be described below (Krushinsky, 1990, 2009) and general-
ization capacity of a low level (Wasserman & Zentall, 2006).
The second category includes capacities inherent to several
groups of higher vertebrates (primates, dolphins, passerinae
birds and parrots). In addition to possessing basal cognitive
functions, these animals are able to demonstrate much
more complicated forms of cognition, including mental
functions ranging from complicated logic task solutions
up to tool manufacturing in new situations (Firsov, 2010;
Firsov & Chizhenkov, 2003; Shumaker, Walkup, & Beck,
2011), as well as generalization up to the level of pre-verbal
concept-formation, symbolization and some types of logic
inference (Zorina & Smirnova, 2013).

It is not possible to compare animal cognition both for
basal cognitive abilities and mental operations of a higher
order in the framework of this paper. The present review

who initiated his novel experiments in the USSR (starting with extrapo-
lation task experiments) at a time when it was almost impossible to de-
viate from Pavlovian conditioning theory (especially after the infamous
Pavlovian meeting of two academies in 1950). At the end of the 1960s,
Krushinsky defined elementary animal reasoning as the ability of an an-
imal to apprehend the empirical laws which act in the external world
and which determine different types of connections between objects and
events, and the animal’s ability to program its adaptive behavior accord-
ing to these laws. The terms “animal cognition” and “animal cognitive
abilities” appeared later and embrace a wider range of phenomena includ-
ing instrumental and classical conditioning, perception, attention and
habituation.

Figure 1. The experimental
device (the screen experiment
initially developed by Krushin-
sky; see Krushinsky, 2009

for review) which was used
for testing extrapolation abil-
ity in mammals (cats, dogs,
foxes, wolves et al.) and birds
(corvid birds, chicken,
pigeons, ducks, geese et al.).
The opaque screen has a verti-
cal slit in the middle. Behind
the screen two food bowls
could move along the hori-
zontal rail (not shown). The
food could move to the left

or to the right and disappear
from the animal’s view rather
quickly with the help of flex-
ible flaps. The animal trajec-
tory for a correct task solution
is shown by hatched line

will deal mainly with the analysis of spatial learning and
memory, as well as elementary logic task (extrapolation)
solutions. A comparison of cognitive behavior of different
degrees of complexity within the same species could also
be instructive. It is also evident that genetic studies of animal
cognition are currently possible only in the range of basal
cognitive abilities. The respective models are represented
mainly by rodent strains and stocks (predominantly rats
and mice). It should be mentioned that data on differences
in rodent strains selected for high and low learning abilities
(i.e., RLA vs. RHA, Trayon maze bright vs. Trayon maze
dull rats) are not covered by this review, although many
authors consider them to be the main genetic models for
cognitive behavior study.

Animal Reasoning:Extrapolation Ability.
Comparison of Extrapolation Ability
in Wild and Domestic Mammals

Leonid Krushinsky (1911-1984) belonged to the Russian
school of experimental biology, led by prominent scientist
Nikolay Koltzov. Krushinsky’s interest in animal behavior
combined successfully with his experimental skills and vast
experience studying dog behavior and biology. At the same
time, he was an ardent naturalist who made a lot of interest-
ing discoveries while watching wildlife in Russia’s Taiga for-
est. One of his observations led him to the discovery of a new
animal reasoning paradigm — the extrapolation task.

As the story goes, Krushinskys dog discovered
a quail which ran away quickly in a straight trajectory and
disappeared inside a line of bushes which was surrounded
by open space. Instead of trying to penetrate the thick bush,
the dog slowly went around it and waited for the prey where
it would be expected to appear presuming its trajectory was
still straight. This episode (and several ones of the same
sort) was the starting point for Krushinsky to suggest that
an animal could not only learn, but could also possess
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the capacity to understand the relationships which connect
events and objects in the environmental world and to use
this understanding for adaptive behavior. The behavioral
reactions which occur in situations when no previous
training could help — that is, when identical previous
experiences (i.e., learning) do not exist — served for
Krushinsky as the essential empirical ground for the new
cognitive test which was introduced in his laboratory
practice in the mid-1950s. That was the test for extrapo-
lation (see Fig. 1).

Krushinsky’s test for extrapolation consisted of the
following components. A hungry animal sees the food
bait via a vertical slit in a rather large opaque screen (large
enough for the animal to begin eating through the slit), and
the animal starts to eat. After a few seconds, the bait moves
aside and disappears from the animal’s view. The correct
solution of the problem is for the animal to move
in the direction in which the food disappears, extrapolating
the food’s future position (in which it becomes available
again). The solution requires that the animal: i) masters
the law (rule) of object permanence: the object, which
was seen but has disappeared, still exists and ii) is able
to understand laws of motion: that if an object moves
straight, it will be found in a more or less predictable place.

Vertebrate animals of many taxonomic groups have
been studied using this test, which made it possible for
researchers to build the variant of scala naturae, ranking
animal species according to their success in the extrap-
olation task. This range coincides mainly with the degree
of species’ brain complexity (Krushinsky, 1990, 2009;
Zorina & Poletaeva, 2001/2011).

Two more elementary logic tasks were introduced into
laboratory practice by Krushinsky (1990, 2009). They were:

1) A test which evaluates the capacity of an animal
to understand that the bait (which possesses a certain
volume) could be hidden only in a voluminous (3-D)
geometrical object, such as a cube or pyramid, and could
not be hidden in the flat object of the respective geometrical
form, such as a cardboard square or triangle, respectively.
At the start of the experiment, an animal perceives both
figures which stand upright in front of it. The figures start
to rotate slowly, thus demonstrating their flatness and/or
voluminousity.

2) The so-called Revecz-Krushinsky test, in which
animals have to determine the rule of hidden object
displacement. The subject is presented with a row of small
upturned cylinders. At each task presentation, the bait
is hidden under one of them. An animal starts the food
search and upturns several of these cylinders until it finally
finds the bait. At each successive presentation, the bait
is placed under a nearby cylinder. Thus, the place of the
hidden bait changes systemically from trial to trial along
the row of caches (Pleskacheva & Zorina, 2012).

Both tests are much more difficult for many animals
than the test for extrapolation. Several species which master
the extrapolation test were not able to solve the more
complex tests, including dogs. Thus, dimensionality and
Revezs-Krushinsky tests address the second category
of cognitive abilities (not basal, but complicated) and their
results will be analyzed elsewhere.

2. Genetic Approach to Animal
Cognition: Progress and Difficulties

The main difficulty in genetic research of animal behav-
ior is the high complexity of the respective traits. Although
the laboratory mouse is rather well investigated in both
physiology and genetics (e.g., Goldowitz et al. (eds),
1992; Crabbe et al., 1999; Wahlsten, 2011), the search for
the genetic base of many behavioral traits is still prob-
lematic. Several hundred monogenic and chromosomal
mutations in mice have been described, which have been
shown to influence brain morphology and behavior (e.g.,
Boake et al., 2002; Williams & Mulligan, 2011; Wahlsten,
2011). Purposive connections — beyond simple corre-
lations — were established between gene mutation and
changes in behavior (Schwegler et al., 1990, 1991). How-
ever, researchers face difficulties of the highest degree when
the analysis of cognitive abilities is performed (Lipp et al.,
1989, 1996; Schwegler et al,, 1990, 1991; Upchurch &
Wehner, 1989; Wehner et al., 1997; Steinberger et al., 2003).

Rodents, which are most appropriate for genetic and
physiological traits studies, proved to be “critical” with re-
spect to extrapolation ability scores. This ability is weak-
ly developed in laboratory rats and mice. In the 1960s
and early 1970s, two unique experiments were performed
in Krushinsky’s laboratory. Two “parallel” pairs of mam-
malian forms (wild and domesticated) were tested for ex-
trapolation ability: wild vs. domesticated foxes (the latter
were silver foxes from fur farms) and wild vs. laboratory
rats. Wild and domesticated foxes solved the extrapolation
task in a significantly non-random way, with wild foxes sig-
nificantly superior to domesticated ones in this test'. Fur-
ther details of extrapolation ability studies using rats and
mice of different genotypes will be given below.

3. Basal Cognitive Abilities
in Animals. Spatial (Mental)
Mapping in Animals and Genetic
Approaches in Search of Mechanisms

Animal capacity for spatial learning and memory, exten-
sively investigated for more than 30 years, belongs to the cat-
egory of basal cognitive abilities. This type of cognitive
ability requires the formation of mental representations
of spatial environmental characteristics. The investigation
of “spatial map” in laboratory rats was started by Edward
Tolman (1886-1959) and is studied in the paradigm of ori-
entation skills acquisition using radial and Morris water
mazes. The concept of a given environment’s spatial orga-
nization, once developed, could be used by an animal
in the future, in that an animal is able to utilize a spatial
memory engramm?. The spatial memory is not a uniform

' Domesticated foxes used in these experiments were animals obtained
in the course of a well-known unique domestication experiment, which
started at the Novosibirsk Institute of Cytology and Genetics (USSR
Academy of Sciences) in the early 1960s (see Trut, 1999).

2 The prominent Russian zoologist Valentin Pazhetnov, a brilliant spe-
cialist in brown bear behavior, made a detailed description of how

the wild bear thoroughly mastered the space of his individual area using
shortcuts and navigating through previously unused parts of the wood-
land territory (Pazhetnov, 1990).
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Figure 2. The scheme of the “dimensionality” test.

1. The subject (here, a bird) sees the bait through the slit and starts
to eat.

2. The food source is hidden from view. Under the screen, the food
is covered by a nontransparent cube and the flat square carton

is mounted close to this cube (the area of the square is equal to that
of the cube side).

phenomenon; it may be operant memory (i.e., the memory
traces used during this rather short time interval) or work-
ing memory (the traces which are needed to solve the prob-
lem with the given constellation of objects and events).
It had been obvious from the beginning of such studies that
this conceptual framework is not compatible with a “stim-
ulus-response” (SR) paradigm. The experiments using
these techniques made it necessary to revive Tolman’ ideas,
which were formulated very much ahead of his time.

The History of the “Mental Map” Idea

Tolman was influenced by the ideas of the Gestalt psycho-
logists, although he belonged to the Behaviorism scientific
school by his prime interests and chosen methodology.
Tolman used behavioral methods to study and under-
stand mental processes, an idea which strongly opposed
the main behavioristic paradigm. Tolman experimented
with rats who learned to navigate complicated mazes,
which served as the basis for his “cognitive map” hypoth-
esis. This hypothesis was supported by numerous suc-
cessors in spatial learning and spatial orientation experi-
ments several decades after Tolman’s initial experiments
(Olton, 1992). In his studies of learning in rats, Tolman
sought to demonstrate that animals could learn facts about
the world which they could subsequently use in a flexible

3. The bird sees the dilemma (where could the food be hidden?).
As these two objects (the rectangular carton and the cube) move
slowly in opposite directions, the bird (wishing to proceed with
eating the tasty meal worms) has to decide in which direction to go.

4. It obtains the reward if it moves to the side of the cube
movement, pushes the cube and gets the reward

manner, rather than simply learning automatic responses
that were triggered by environmental stimuli. In his
famous paper “Cognitive Maps in Rats and Men” (1948),
he claimed that he belongs not to the school of scientists
who stress the prime importance of the stimulus-response
principle, but to the school of so-called field theorists. He
wrote: “..we believe that in the course of learning some-
thing like a field map of the environment (italic ours) gets
established in the rat’s brain. We agree with the other
school that the rat, in running a maze, is exposed to stim-
uli and is finally led as a result of these stimuli to the
responses, which actually occur. We feel, however, that
the intervening brain processes are more complicated,
more patterned and often, pragmatically speaking, more
autonomous than do the stimulus-response psychologists.
Although we admit that the rat is bombarded by stimuli,
we hold that his nervous system is surprisingly selective
as to which of these stimuli it will let in at any given time.
This is the idea of the “mental map” formation.

Around the same time period, Ivan Beritov (also known
as Ivan Beritashvili) made a series of experiments with dogs
on their orientation in space highlighting the involvement
of recent memory traces. The interpretation of these results
was also based on the concept of respective “internal
representations” in these animals (Beritov, 1967).
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Radial and Water Maze Era

The first experimental data from the “new wave” of inter-
est in the spatial map problem developed from hippo-
campus studies, which indicated that hippocampal lesions
resulted in changes which looked more or less confus-
ing when authors tried to explain them in the framework
of the SR paradigm (e.g., Olton, 1972). The first test which
aimed to evaluate animals’ spatial learning and specifi-
cally the importance of working and reference memories
was the radial maze test (Olton, 1977). In the first experi-
ments and in hundreds of others which followed, the navi-
gation of an animal was proven to “work” in the space cre-
ated in a lab room by eight or more maze alleys (arms)
extending from a central area. An animal (usually a rat or
mouse, although some other species as well) uses beacon
cues from outside of the maze to find the respective arm
in which the food is located. The “spatial” but not SR mode
of animal orientation, both in the “classic” radial maze par-
adigm and in its different versions, demonstrated the real
existence of specific spatial knowledge and memory (Olton,
1992; Olton et al., 1992; Teather, Packard, Smith, Ellis-
Behnke, & Bazan, 2005; Wahlsten, Cooper & Crabbe, 2005;
Lerch et al,, 2011). One of the early works in this field was
that of Olga Buresova, who demonstrated that rats which
are overtrained in the 12-arm radial maze show consider-
able transfer of the habit to a maze consisting of 12 paral-
lel alleys entered from a common choice area. When iso-
lated maze channels equipped with one-way doors on both
ends are randomly scattered over an enclosed area of 2 m?,
the rats were able to visit them sequentially, even when they
encountered this particular configuration for the first time
(Buresova, 1980). The role of the hippocampus in this type
of behavior was confirmed in subsequent studies (Morris,
1984; Buzsaki et al., 1990; Goh & Manahan-Vaughan, 2013).

The water maze test was introduced by Richard Morris
several years after Oltons radial maze test (Morris, 1981),
and both tests quickly became popular. The experiment
is usually performed in the following way. The experi-
menter place an animal into a circular tank filled with water.
The animal is motivated to avoid the unpleasant water milieu.
In search of a plausible exit, it swims around the whole area
and occasionally finds the safe platform, hidden under
the water surface (water in the tank is made opaque in order
to prevent searching the platform visually). The special
visual cues on the walls around the water tank serve as visual
beacons, which provide the animal orientation in this space.
During further task presentations, the animal is released
each time from a different point of the tanK’s periphery.
The spatial learning of an animal is assessed by shortening
the platform search time. It is also possible to use the “cued”
(i.e., operant) version of the same test in which the platform
is made visible and can be marked by a special cue. It was
also demonstrated that the success of finding the hidden
platform in the “spatial” version of the test depended
on hippocampal (and other structures) function. Thus,
this test permitted a comparison of animal performance
in the “cued” (operant) and “spatial” (cognitive) test
versions in order to reveal the specificity of the physiological
mechanisms involved in their performance (Wenk et al,
1987; Sara, Devauges, Biegon, & Blizard, 1994; Pleskacheva
et al.,, 2002; Grootendorst, Enthoven, Dalm, de Kloet, &
Oitzl, 2004; Lerch et al., 2011; Dragoi & Tonegawa, 2014;

Miyoshi et al., 2012; Sultana et al., 2013; Arp et al., 2014).
The plausible gene expression differences were analyzed
as well (Paratore et al., 2006; Steinberger et al., 2003, among
others). Using the technique of early gene expression
in the mouse brain, it was demonstrated that distinct and
simultaneously working plasticity mechanisms are active
during different phases of the Morris water maze training
(Laeremans et al., 2014). The differential involvement
of rostral and caudal hippocampal areas in spatial
“knowledge” formation was demonstrated as well (Kuptsov,
Pleskacheva, Voronkov, Lipp, & Anokhin, 2006, 2011).
Hippocampal place cells, discovered 40 years ago, have
been extensively studied, and it was demonstrated that they
provide an exquisitely detailed representation of an animal’s
current location and heading. The key properties of the
major categories of spatial cells — place cells, head direction
cells, grid cells and boundary cells — were specified (Hartley,
Lever, Burgess, & O’Keefe, 2014).

Mossy Fibers Projection Size
and Spatial Competence

A series of extensive studies began in the late 1980s
which demonstrated that rodents’ performance success
in the radial maze and Morris water maze tests correlated
with the size (area or volume) of infra- and intrapyrami-
dal mossy fiber (iiP-MF) projections in hippocampal CA3
pyramidal neurons, while no genetic variation was found
for the suprapyramidal layer MF projection field (Schwe-
gler, Crusio, & Brust, 1990, 1991; Crusio, Schwegler, &
Brust, 1993). This type of correlation reflected the real par-
ticipation of a definite hippocampal circuit in spatial behav-
ior and was shown for several mouse and rat strains dif-
fering in spatial navigation capacities. Moreover, the early
postnatal thyroxin treatment of DBA/2 mice (chosen
because of scant iip-MF projections and poor radial maze
learning) induced the increase in the volume of iiP-MF
and the decrease of errors in the radial maze test. Parallels
were also found in Morris water maze scores, the size of iip-
MEF and ecological specialization of two wild vole species,
namely Clethrionomys glareolus and Microtus oeconomus
(Pleskacheva et al., 2000). The differences in spatial mem-
ory and iip-MF scores corresponded to the ecological life-
style of these two species and were in line with previous
observations on the role of the iip-MF.

The performance in spatial tests by mice and
rats of different genotypes had been analyzed since
early descriptions of these tests in numerous works
(e.g., Ammassari-Teule & Carpioli, 1985; Nguyen,
Abel, Kandel, & Bourtchouladze, 2000; Yoshida,
Goto, & Watanabe, 2001; Sunyer et al., 2008; Patil,
Schlick, Hoger, & Lubec, 2010; Gokgek-Sarag, Karakurt,
Adal;, & Jakubowska-Dogru, 2012; Matsuo et al., 2010;
de Bruin et al., 2006). It is not possible to make even
a short analysis of the respective publications as the field
is extremely broad. The roles of several signalling cascades
in different brain areas (hippocampus, prefrontal and
enthorhinal cortical and striatal areas) were demonstrated
(Becker, Walker, & Olton, 1980; Pang, Williams, Egeth,
& Olton, 1993; Lerch et al.,, 2011; Teather et al., 2011;
Miyoshi et al, 2012). Genome wide association studies
(GWAS) and quantitative trait loci (QTL) techniques
were successfully used to demonstrate that different sets
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of brain genes were expressed during Morris water maze
performance in comparison to the situation of passive
avoidance learning (Steinberger et al., 2003; Wahlsten et al.,
2005; Paratore et al, 2006). The chromosomal regions
which non-randomly participate both in spatial learning
success and in the accuracy of performance were also
mapped (Ruiz-Opazo & Tonkiss, 2006; Herrera et al., 2013).

The numerous knockouts (KOs) of genes participating
in brain function are accompanied by the impairment
of spatial tests performance (e.g., Sarnyai et al., 2000;
Wang et al., 2004; Duclot, Jacquet, Gongora, & Marice,
2010; Wincott et al., 2014, etc.) or by improvement in these
behaviors (e.g., Hussaini, Kempadoo, Thuault, Siegelbaum,
& Kandel, 2011; Yadav et al., 2013; Terunuma et al., 2014).
The latter cases are of special interest as these data could
point to the most important links in the chain of neuronal
events which underlie the cognitive behavioral act from
the domain of spatial orientation and behavior.

No special efforts have been made to analyze
the performance of animals in spatial tasks using genetic
approaches other than mutation analysis — namely,
no selection experiments with further analysis of behavior
in hybrids were done. The hybrid F2 mice from a cross
between C57BL/6] and 129sv mice was also used in order
to make the frame of reference as numerous KOs were
created using this genetic background, and it was shown
that these mice outperformed mice of both parental strains
in the Morris water maze test (de Bruin et al., 2006). Usually,
the hybrids of different rat or mouse strains were used
in the radial maze and Morris test studies for the purpose
of examining different drug treatments (e.g., Hasenohrl
et al., 1999), as F1 hybrids’ performance is usually much
more uniform than that of inbred-strain animals. The use
of F1 in these studies makes the interpretation of drug effects
more reliable. The selection experiment, especially using
rats as subjects, is a time-consuming and costly enterprise.
This point could easily be regarded as a reason against
such types of study, although the small (and probably not
consistent) range of individual differences demonstrated
by rats and mice in these tests could be another reason.
The second may not be true as mouse strains (e.g., DBA/2
and C57 BL) showed consistent and reliable Morris test
differences (Voikar, Polus, Vasar, & Rauvala, 2003).1

Overall, spatial cognitive abilities, at least in rodents,
have been studied extensively. The main results of physio-
logical and genetic investigations of this function reveal
that these processes, as well as instrumental and classical
conditioning, represent those behavioral phenomena
in which neural-behavioral plasticity was manifested.
At the same time, spatial orientation paradigms imply
the functioning of mechanisms which are different from
those involved in other forms of learning.

! During the past 20 years, the radial maze and Morris water maze tests
were extensively used in pharmacy and pharmacology research. This in-
dicates that the techniques are actually of rather high practical impor-
tance. Thus the methodology first introduced for fundamental animal be-
havior research proved to be important for practical needs as well.

4. Basal Cognition in Animals.
Elementary Logic Task Solutions.
Is it Possible to Find out How
Genotype Influences This Behavior?

The short history of extrapolation ability studies, initiated
in Krushinsky’s laboratory, were presented in the Introduc-
tion in order to describe the main features of the exper-
imental approach used in our study. Even after the first
experiments on extrapolation ability in dogs, cats, crows
and other species, it became clear that individual differ-
ences exist in this task performance. Of course, the idea
emerged that developmental biases and genotype may
be factors underlying this variability.

Start of Krushinsky’s Studies of Animal
Extrapolation Ability Using Genetic Approaches

The role of genotype in extrapolation test performance was
first studied in comparative experiments using wild and
domesticated animals. Two pairs of forms (wild and domes-
ticated foxes and rats), presumably different in genotype,
were compared for their extrapolation ability at the first
task presentation, when no previous experience of this
task solution (i.e., learning) could influence the results
(for a review, see Poletaeva, Popova, & Romanova, 1993).
The scores of multiple presentations of the extrapolation
test were also analyzed.

The data on experiments with rats of different
genotypes are presented in Figure 3. As in the case with
foxes, extrapolation performance of the wild brown rats was
significantly higher than that of laboratory rats, although
unlike domesticated foxes the laboratory rats performed
poorly in this task (their scores were not different from
random choice level). The F1 hybrids between wild brown
rats and rats of a laboratory strain (audiogenic seizure prone
strain — KM) were obtained. These animals performed
excellently in the extrapolation task, although the tiresome
procedure of handling them was applied to each pup during
the first two to four weeks of life, in order to tame them
as a prerequisite for testing them in the extrapolation box.
If not handled, the hybrid rats (as well as wild Norway
rats) developed the extreme forms of anxiety and “fearful”
aggression. Hybrid rats of the initial F1 population did
not display an increased fear reaction, and those animals
of further generations which were chosen for breeding
to obtain animals of each next generation were not fearful
either. The summarized extrapolation scores of F2 - F4 rats
were not higher than those of F1 (i.e., hybrids between wild
and laboratory rats), and these animals in their majority
were extremely fearful in the situation of the extrapolation
testing box. Thus, animals from F2-F4 generations were
fearful despite intense handling during adolescence, similar
to that of F1. This increased fear was an obstacle to obtaining
data when the extrapolation test was used, as these animals
did not approach the food, although they were very
hungry. After the failure of the first selection experiment,
similar selection attempts were made two more times with
the same results. The further breeding of rats was stopped
in all cases, as it was not possible to test extrapolation ability
in animals displaying intense fear in the experimental box.
The plausible explanation of increased fear in the progeny
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extrapolation task solutions by male rats
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in the diagram was first published in 1975
(see Poletaeva et al., 1993). Grey columns
represent the scores for the first task
presentation; black columns represent
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of rats which were selected for breeding because of their
tearfulness could be the close “causal” connection between
the genetic basis of this cognitive trait (high extrapolation
scores) and those brain mechanisms which provide fear
responses.

Extrapolation Test Details
in Experiments with Mice

In further experiments in the area of behavior genet-
ics of extrapolation ability, laboratory mice were used.
The experimental device for testing extrapolation ability
was different from the “classic” screen test used for larger
animals (see Fig.1). The reason for this change was to make
it possible not to remove an animal from the box after each
test presentation, thus avoiding the unnecessary stressful
stimulation. The device was the opaque open box which
contained two reward chambers and the central feeding
site (see Fig. 4). At these locations, the mouse could reach
a small food cup containing milk through holes 10 mm
in diameter. Two identical cups were mounted on the bar
in front of the wall outside of the box and could be slid
manually to the lateral feeding sites. One of these cups
could be moved to the right, and the other to the left of the
central feeding site. Mice were food and water deprived for
15 to 16 hours. On the test day, each individual mouse was
placed into the box. The animal started to drink milk from
one of the cups via the central opening (feeding site). After
three to five seconds of drinking, the cup was moved slowly
to the right or to the left. The mouse could follow this dis-
placement for one to two centimetres of the trajectory and
then the food cup disappeared from its view. The second
cup (also containing milk) was moved in the opposite
direction, remaining invisible to the animal. This was per-
formed to balance the odor cues from both sides of the box.
The cup from which the animal started to drink moved

1: rats of audiogenic seizure prone strain
Krushinsky-Molodkina, KM strain

: WAG (Wistar derived inbred rats)

: F1 hybrids KM x wild rats

: F1 hybrids KM x AUG

: the scores for correct task percentage,
summarizing data for all laboratory rats

(n =191 rats)

9: the data summarizing the similar data for
all rats with different proportions of “wild” rat
genotype (n = 176 animals)

* *** significantly different from 50%
chance level (¢ — Fisher test for alternate
proportions), with p<0.05 and p<0.001,
respectively

to and stopped in front of the respective side opening.
The choice of the feeding location (either indicated by per-
ceived movement of the food cup or chosen by chance) was
registered as the correct task solution while the cases when
an animal approached to opposite side opening was quali-
fied as an incorrect solution. If no approach was performed
for 120 seconds, it qualified as a “zero” solution. The exper-
imental session included six trials. The data were presented
as the two separate scores, with proportions of correct task
solutions from the total number of them both for the first
task presentation and for the six presentations in sum.

5. Cognitive Abilities in Mouse
Models. Extrapolation Ability
in Mice with Chromosomal
Mutations. Elevated Reasoning
Ability in Extrapolation Test

Using Mice with Chromosomal
Rearrangements (Anomalies)

As mentioned above, mice of inbred strains (CBA, DBA/2,
C57Br, A/He, BALB/c, 101/HY) solved the extrapolation
test in most cases by chance, the proportion of correct
choices rarely rising significantly above the chance level,
although some exception were discovered as well. Experi-
ments with numerous mice of different inbred strains show
that in C57BL/6] and BALB/c mice, this score could be sig-
nificantly above the chance level in several definite samples
of animals, although no such prevalence of correct choices
were noted in the CBA/Lac/Sto strain (these mice were also
biased to alternate the direction of movement from the cen-
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5

Figure 4. Experimental box for extrapolation ability testing in experiments with mice.

1: poach wall (other sides of the box are also non-transparent).

2: central opening, via this small “hole” a mouse starts to drink
milk from the small food cup, located behind the wall. Two food
cups move along a horizontal plane while attached to respective
handles (5).

3 and 4: cups containing milk. The cup in front of the central
opening (3) is the one from which the mouse starts to drink

milk, while the other is the control cup (in this picture it is placed
rightwards, which is not visible to the animal as the central opening
is small).

6: the side opening, which serves to provide milk to the animal in
case the correct choice is performed; it is located in the small side
part of the experimental box.

tral opening to side holes in a strict left-right-left-right etc
order). The incentive for analyzing extrapolation ability
in mice was the search for the genetic group(s) of labora-
tory mice which reveal extrapolation ability in reliable and
significantly non-random levels. Following this idea, we
tested mice from the collection in the Embryology Depart-
ment of Leningrad Institute for Experimental Medicine
(IEM). Andrey Dyban, the head of this department, and
Vladislav Baranov provided a large number of mice which
had various chromosomal rearrangements.

7: the hatched line shows the mouse the way towards the “correct”
side opening.

So, an animal has to move in the respective direction (which is
chosen either by chance, or on the basis of information grasped
from the cup movement direction). Thus an animal has to turn
“around the corner” were the food is provided. If it moves to

the opposite direction and approaches another side opening,
the milk is not provided, as the control cup stays at the distance
which the mouse muzzle cannot reach. The direction of food cup
movement alternated in quasi random order when no more that
two consecutive cup displacements in the same direction were
permitted by protocol.

Extrapolation Ability in Mice
with Partial Trisomies for Autosoms

The specified breeding scheme of mice-carriers of recipro-
cal' (not robertsonian) translocation T43 (16, 17) H and
mice with robertsonian translocation (fusion) Rb (16, 17)
6Bnr was performed. In the progeny of such crossing,
a small number of progeny carried two normal chromo-
somes N 17 and the excessive portion of chromosome 17,
which was translocated to chromosome 16. Thus, these

1 Reciprocal chromosomal translocation is a chromosomal rearrange-
ment which implies that two non-homologous chromosomes interchange
their two fragments. During this process, at least two chromatides breaks
take place.
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Figure 5. Extrapolation

task solutions in mice with
different genotypes (reciprocal
translocations and trisomies

of two types, which involve
different parts of the karyotype).
Data presented in the diagram
was first published in Krushinskii
et al., 1982.

Y-axis: the proportion of
correct choices (in %). Grey
columns: percentages for

the first task solution; black
columns: percentages for task
presentations 1 through 6.

mice were partial triosomics for the fragment of chromo-
some 17. The extrapolation test was given to the group
of mice with T43 (16,17), in which seven animals were
shown to have the partial trisomy for chromosome 17.

The respective data are presented in Fig. 5. Mice which
carried the T43H in a homozygous state revealed a high
percentage of correct choices in the extrapolation task,
and the presence of additional fragment of chromosome
17 in partial trisomic individuals was not accompanied
by a decrease in task solution success.

It is noteworthy that these animals demonstrated
very high scores for the first task presentation. In separate
experiments, it was demonstrated that the locomotion
level in these trisomic mice (number of squares crossed
in the “open field” test) was not different from that of mice
with normal chromosome numbers and identical genetic
backgrounds.

At the same time, the pattern of extrapolation success
scores was different for the similar groups of mice carrying
another reciprocal translocation, T6 (14, 15) Ca. Karyotype
investigations of animals with this translocation also
permitted the discovery of several animals which carried
the small additional “marker” chromosome, T6, composed
from small portions of chromosomes 14 and 15. It was
another case of partial trisomy, in this case for portions
of chromosomes 14 and 15. In these groups of mice,
the levels of successful solutions of the extrapolation task
were not different from the 50% chance level (see Fig. 4).
It was also demonstrated that in mice with this type
of trisomy, their learning capacity was impaired. The latter
fact was not surprising as it was widely known that

T (14, 15) Ca: mice with
reciprocal translocation involving
chromosomes 14 and 15

(@. mice, heterozygous

for translocation, b. mice,
homozygous for this
translocation, c. mice-
trisomics, carrying small marker
chromosome T6).

T (16, 17) 43H: mice with
reciprocal translocation involving
chromosomes 16 and 17

(@. mice, heterozygous

for translocation, b. mice,
homozygous for this
translocation, ¢. mice with partial
trisomics, for the fragment

of chromosome 17).

* *kkkk significantly different
from 50% chance level, with
p<0.05, p<0.01 and p<0.001,
respectively (Fisher ¢ test)

autosomal trisomy in humans is highly deleterious, causing
severe mental retardation (Down Syndrome involves
trisomy 21). Later it was demonstrated that mice-trisomics
for the chromosomal portion, carrying genes analogous
to human chromosome 21, performed the cognitive Morris
test at low levels (Sago et al., 1998). Meanwhile, it was
rather unexpected that in the case of partial trisomy for
chromosome 17 fragment, no impairment of extrapolation
ability occurred. The correct solution of the extrapolation
task involves the trait of high complexity with probable
adaptive value, and it may be inferred that partial trisomy
for parts of different autosomes resulted in different
consequences for extrapolation task success.

Robertsonian Translocation (Fusion
of Chromosomes 8 and 17)

Mouse karyotypes consist of 19 autosome pairs and a pair
of sex chromosomes (XX or XY) (Committee on Standard-
ized Genetic Nomenclature for Mice, 1963) . All murine
chromosomes are of the acrocentric type, which is the pre-
requisite for special types of chromosomal fusions which
do not affect the cell and organism viability. This type
of chromosomal rearrangement is known as robertsonian
translocations'. A minimal loss of genetic material occurs
as the result of such fusion, and mice-carriers of them are
viable and fertile (Baranov, 1980).

1 A robertsonian translocation (centric or, rarely, tandem fusion)
involves two chromosomes of acrocentric type. During a robertsonian
translocation, the participating chromosomes break at their centromeres
and the long arms fuse to form a single metacentric or sub-metacentric
chromosome. These type of translocations are found rather frequently
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Figure 6. Extrapolation task solution in
mouse groups, which were different either
by genetic background or by karyotype.

karyotype).

CBARDb: mice of the new strain with CBA
genetic background which carry Rb(8,17)

Y axis: the proportion (%) of correct task
solutions. 1lem.

Grey columns: data for the solution of the
extrapolation task at its first presentation.

BLRb: mice of the new strain with C57B/6

Black columns: the extrapolation task
success for presentations 1 through 6.

with Rb(8,17) 1lem.

A series of experiments on extrapolation ability were
performed using mice with the fusion of chromosomes
8and 17, which demonstrated their behavioral peculiarities.

Obviously, the extrapolation ability comparison in mice
with different genotypes (and karyotypes) was of prime
interest in our studies, as the successful solution of this
test could serve as an indicator of reasoning ability in these
animals. This test was the “central” one in these experiments
and values of correct solution success were then compared
with data on learning and several other behavioral indices.
A detailed description of these experiments are presented
in Poletaeva and Romanova (2013). The extrapolation test
was initially presented to mice with the following robert-
sonial translocations (RT): Rb (8, 17) 1Iem, Rb (5, 19) 1Wh,
RD (6, 15) 1Ald, Rb (9, 14) 6Bnr, and Rb (16, 17) 7Bnr. With
the exception of Rb (8, 17) 1lem mice, all carriers of other
RTs solve the task at a level not significantly different from
the 50% chance level. Many different groups of mice with
Rb (8, 17) 1Iem demonstrated task solutions levels which
exceeded the random one with different degree of signif-
icance (Poletaeva & Romanova, 2013).

This initial finding — the non-random extrapolation
task solution by mice with the fusion of two definite chromo-
somes (8 and 17) — induced the next series of experiments.
One of the causes of the elevated extrapolation ability in mice
with Rb (8, 17) 1lem could be the plausible differences
in the genetic backgrounds of the mouse population in which
this RT was found. They were C57BL related mice, although
not inbred, but “mixed” with the genotypes of other, uniden-
tified strains. The necessity to analyze the plausible influence
of this factor induced us to breed new strains, in which
mice-carriers Rb (8, 17) 11em possessed two different genetic
backgrounds (C57BL/6 and CBA). Thus, the objective was

in wild rodent populations. In Mus musculus and Elobius sp., the local
isolated wild populations were found with individuals homozygous
for several robertsonian translocations (Bakloushinskaya et al., 2010;
Gropp et al., 1982).

CBAN: CBA inbred mice (with normal

BLN: C57BL/6J inbred mice.

Sic: mice-descendants of the Sicilian wild
mice in which the RT Rb(8,17)6Sic was found
with the same chromosomes involved in the
fusion.

Wh: mice with the Rb(5,19)1Wh — the RT
with other chromosomes involved in the
fusion.

* %% k%% significantly different from 50%
chance level, with p<0.05, p<0.01 and
p<0.001, respectively (Fisher ¢ test).

to analyze the extrapolation performance of four strains
which differed pair-wise either by genetic background or
by karyotype (normal karyotype strains CBA and C57BL/6],
later CBAN and BLN) and new inbred strains CBARDb and
BLRD, which carried the Rb (8, 17) 1Iem. The latter pair was
bred by brother-sister matings after a series of back-crosses
of RT carriers to respective inbred mice.

The results of the extrapolation tests in mice of these
four strains (see Fig. 6) demonstrated the following:
1) mice-carriers of Rb (8, 17) llem with both genetic
backgrounds demonstrated the presence of extrapolation
ability, and the proportion of their correct solutions was
non-randomly above the chance level; 2) the performance
of CBARD mice was not as successful as that of BLRb.
These data mean that the impact of genetic background
was not crucial in the determination of extrapolation
ability, and that the presence of fused chromosomes 8 and
17 induced the increased ability to solve the elementary
reasoning task.

Another factor which could be the cause of increased
extrapolation ability in Rb (8, 17) 1llem carriers
was the plausible fixation of beneficial alleles fixed
in the “double” (fused) chromosomes; in case of RT,
the crossover percentages was shown to be low (Gropp etal.,
1982). Fixation of those alleles from chromosomes 8 and
17, which were beneficial for cognitive behavior and
were present in the RT population, could occur. These
“beneficial” alleles could be the cause of the elevated extrap-
olation ability in mice with Rb (8, 17) 1lem. The same
fusion of these chromosomes may be found in other mouse
populations. If these mice are also superior to other groups
in their extrapolation ability, that would mean that it is
the fusion of these chromosomes per se which determined
the increased ability for extrapolation. The small sample
of mice with the fusion of chromosomes 8 and 17 which
occurred independently in the population of wild mice
in Sicily was studied. The percentage of correct choices
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Figure 8. Extrapolation task solution scores for LB (gray columns) and SB (black columns) mice in the second (A) and third (B) selection
experiments. Y-axis: the proportion (%) of correct task solutions (Fisher ¢ test). * Significantly different from 50% chance level.

in these mice (both at the first task presentation and in sum
for presentations 1 through 6) was highly significantly
above the chance level (see Fig. 6). Summarizing these data,
it is possible to claim that the fusion of these chromosomes
(8 and 17) was the factor which induced some changes
in the CNS function and that these changes were beneficial
for the elementary reasoning task solution success.

The behavior of Rb (8,17) 1Iem carriers was compared
to that of mice with normal karyotypes in the paradigm
of instrumental learning. In this test, the approach
to one of the side openings of the extrapolation box was
reinforced, with subsequent analysis of trials to criterion
and subsequent reversals rates.

Fig. 7 shows the latencies of skill acquisition in mice
of three groups during the first and last days of training
(B). The shortening of these reaction times, as the indicator
of learning, was much more prominent in mice with the RT
in comparison to CBA and C57BL mice. At the left side

of Fig. 7, the latencies for extrapolation task solutions
in the same animal samples are presented for comparison
(A). It may be seen that the movements of mice with RT was
quicker thanin the other two groups, although no shortening
of this reaction occurred from the first to the last experi-
mental days. These data signify that mice with RT solve
the extrapolation task relying mainly of the information
learned during the task presentation, while the other mice
(BLN and CBAN) succeed mainly by improving the motor
component of the task.

Morris Water Maze Test
in Mice with Rb(8,17) I Iem

The small sample of female mice (n=9 for each group)
of the four strains mentioned above (CBAN, CBARDb, BLN
and BLRDb) was tested using the Morris maze test of the
Institute of Anatomy (University Zurich-Irchel, Zurich,
Switzerland; see Leitinger et al., 1994). The extrapolation
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Figure 9. Mouse in the “puzzle box” test,
placed into the brightly lit part of the chamber.

1. the underpass to the dark compartment is free;

2. the underpass is covered by wood shavings;

ability of these animals was in the range shown in Fig. 5,
while the results of the spatial cognitive task were differ-
ent. With the exception of the BLRb group, all mice tested
acquired the habit of “discovering” the hidden platform
successfully, their scores being in the range of the other
strains tested previously. A three-factor ANOVA dem-
onstrated the independent influence of the factors geno-
type (F(1,28) = 5.067, p = .0085) and RT (F(1,28) = 4.36,
p =.012). The translocation effect was higher in the BL pair
of strains than in CBA mouse groups. The reaction times
of finding the platform in mice of the BLRb group were lon-
ger than in the other groups, although all of the animals
learned this task. Only the RT factor (and not genotype) sig-
nificantly influenced the time spent on the former platform
quadrant by mice of these groups (LSD Fisher post hoc test,
p = .031) . The possible explanation of these data was that
the Morris test procedure induces more intense fear (and
stress-related behavioral shifts) in mice with RT than in ani-
mals of the other groups. This in turn hampered their capac-
ity for spatial orientation in the test. This explanation finds
some support from the same experiment, as the significant
influence of the RT factor was found for floating time and
thigmotaxis scores. These two Morris test indices are usu-
ally regarded as the signs of anxiety and stress susceptibility,
and thus the still-unexplained plausible connection between
this mouse cognitive trait and anxiety performance emerged
in this case as well (Leitinger et al., 1994).

-

3. the underpass is hidden by the carton-plastic plug, which
the mouse can remove with its teeth but is unable to shift it into
the underpass opening;

4. the whole wall containing the underpass is covered by a thick
layer of wood shavings

6. Mice, selected for large and small
relative brain weights. Differences
in behavior and in extrapolation
ability in particular.

Brain weight is an important morphological index, which
has been traditionally used for comparison of CNS develop-
ment in different animal systematic groups, although rela-
tive brain weight (brain weight divided by body weight)
is considered to be a more informative index (Kruska, 1975
and 2005; Rensch, 1956; Rehkdmper et al., 1991). Various
factors influence brain weight values within the same spe-
cies, including genotype, ecology, environmental prena-
tal toxicity, and developmental biases (Henderson, 1973;
Markina, Salimov, & Poletaeva, 2001). Three experiments
in which two lines were selected for large and small relative
brain weight (LB and SB lines) were performed in our lab-
oratory.! In all three experiments, LB mice displayed more

1 The selection of mice for large and small relative brain weight was
performed according to the following procedure. At the age of 1.5 months,
half of the animals from a given litter (mice born to the same parents)
were sacrificed and their brain and body weights were determined.

If the scores for a given litter fell above (for LB) or below (for SB)

the respective regression line (brain-body weight) which was created for
the previous generation, mice from the other half of the given litter were
used for further breeding (Poletaeva et al., 1993; Perepelkina et al., 2013).
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Figure 10. The latency of the “puzzle box” test solution in LB
and SB mice in F29 generation (after the artificial selection

for relative brain weight extremes was discontinued).

Y-axis: time in seconds;

x-axis: test stages.

Circles: LB strain mice;

squares: SB strain mice.

* significantly different from LB mice (Mann-Whitney test)

80

70 1 *

60 1

50 =i
40

% correct

30 1
20 1

10 1

m f m f m f
F10 F11 F12

Figure 11. The proportions of correct extrapolation task
solutions by EX mice (selected for high extrapolation scores)
and CoEX (control) mice at first task presentation.

Grey columns: EX mice from three generations;

black columns: CoEX mice.

m: males; f: females.

* significantly different from 50% chance level, ¢ Fisher test, p<.05

efficient learning and more successful extrapolation task
performance, although not in all generations (see Fig. 8). At
the same time, SB mice were more fearful and less stress resis-
tant, as well more inclined to display stereotypic reactions.
The replication of selection data is the requirement for selec-
tion experiments which have to demonstrate that the differ-
ences found were not the result of chance allelic association.
Below, several experimental facts from the third selection
experiment will be demonstrated. It should be mentioned
that in all cases, the selection for LB and SB resulted in sig-
nificant inter-line differences rather quickly — after four
to six selection generations with the accompanying differ-
ences in behavior (Poletaeva et al., 1993; Perepelkina, Goli-
brodo, Lilp, & Poletaeva, 2014).

Investigating differences in brain weight in mice
of different strains usually revealed the influence of such
factors as sex, body weight, age, as well as method-
ological details of brain tissue histological processing
(see website of R.W.Williams http://www.nervenet.org/
iscope/mbl_10.html).

It is also clear that genetic polymorphisms for
brain weight differences in the population are due not
to rare mutations but to different frequencies of the
respective alleles. However, it is commonly accepted that
the increase of brain size is a progressive evolutionary
trend (Kruska et al., 2005) and the proofs were shown
on the species level (Popova & Poletaeva, 1983;
Poletaeva et al., 1993) 1. The QTL study of brain weight
suggested several loci to exert non-random effect on this
trait, being located on chromosomes 15, 16 and 19 (Peirce,
Chesler, Williams, & Lu, 2003).

At the level of F22 of the third brain weight selection
experiment, the selection procedure was stopped and
animals were bred further at random inside each of the lines
during seven generations. The parents for the next
generation (four males and six females) were chosen
by chance and placed in larger cages (34 x 29 x 17 cm).

In F23-25 generations, the brain weight in LB and
SB mice was not determined. In F25-28, the brain weight
was measured, although the choice of breeding pairs
for the next generation was still determined at random.
In F25-28, the LB — SB brain weights differences were still
highly significant (p<10° — 10°).

LB and SB mice from F28 (the seventh generation
without selection for brain weight) were compared for
solution of another cognitive task — the “puzzle box” test.

“Puzzle Box” Test, Experiments
with LB and SB Mice

The puzzle box test (for details see Ben-Abdallah et al., 2011;
Perepelkina et al., 2014), is a modified version of the “Light-
Dark” test, in which an animal is placed into the brightly lit
part of a box and must find the way to escape into the dark-
ness; the route to the dark compartment (goal box) was via
an underpass (4 x 2 x 15 cm)? (see Fig. 9).

A cognitive component of this task solution exists
as an animal should comprehend that even if the entrance
to the goal box was not seen, it still existed (object
permanence rule). Thus, in order to succeed in this test, an
animal has to understand this rule.

The mean time scores (latencies to enter the goal
box) for a group of animals were used to measure the task
solution success. The results of the puzzle box test, presented
to 15 LB and 14 SB mice of F28, are shown in Fig. 10.

1 The morphological comparison of brain cortical structure performed
during the first selection experiment showed that scores for total corti-
cal area were larger in LB by 18%, with differences documented for neo-
cortex (22%) and archicortex (17%), but not for paleocortex. Differenc-
es in the spatial distribution of cortical cells in LB and SB brains were
demonstrated as well. In the cortical structures of LB mice, the areas with
compactly packed cells alternated with patches of less densely packed cel-
lular elements, while in SB cortical fields the cell packing was homoge-
nous (Popova et al., 1983).

2 The entrance into the dark part of the box could remain without ob-
stacles or be blocked by either wood shavings (“burrowing puzzle”)

or by a T-shaped card-board-plastic plug (“plug puzzle”). There were eight
stages of the test, presented during two experimental days. The test start-
ed with simple stages 1 and 2 (the animal can freely enter the dark part

of the box), while the next stages (3 through 5) already had a “cognitive”
component — the underpass was filled with wood shavings to the lev-

el of the box floor. Stages 6 and 7 followed, in which the underpass was
blocked by the light plug, which the mouse could easily lift and put aside
in order to penetrate the dark part of the box. At the final stage, the wood
shaving heap (5-7 cm high) was placed along the whole wall with

the underpass (for details see Ben-Abdallah et al., 2011).
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Figure 12. The hyponeophagia test results for F9 EX and CoEX mice. A: mean time spent by mice consuming new food in novel environment
(y-axis: time in seconds; total test duration = 10 min); B: number of approaches to the new food. Grey columns: mice from selected line EX (F9);

black columns: control (CoEX) mice. m: males, f: females.

The latency of task solution (the time from a mouse being
placed into the box until the moment when it penetrates
the dark compartment) was the measure of task success.
If a mouse did not enter the dark part of the box, a latency
of 180 seconds was ascribed (for trials at stages 1 to 5
and 10). A latency of 240 seconds was the “deadline” for
the most difficult stages, 6 and 7, when the light plug
prevented the entrance of an animal into the goal box.
The performance of LB mice at all stages of this test was
more successful than that of SB animals. Mice tested
in this experiment belonged to F28, when the selection
was discontinued for seven generations. Previously, it was
demonstrated that SB mice (in all three replications
of brain weight selection experiments) were consistently
more fearful than LB animals (see Perepelkina et al., 2014).
Thus, they presumably would be more eager to escape into
the safe dark compartment, while the less fearful LB mice
were more successful in the puzzle-box test performance. As
the solution of this test had a clear-cut cognitive component
(i.e., an animal must understand the “object permanence”
rule), the results obtained permit us to conclude that
the cognitive abilities of LB mice are higher than those
of SB animals.

7. Selection Experiment in Mouse
Reasoning. Why not Total Success?

The selection of mice for high extrapolation ability was
started on the basis of a genetically heterogeneous popula-
tion. They were F2-F4 hybrids of crosses between strains
selected for large and small relative brain weight, in turn
derived from six inbred strains (Poletaeva et al., 1993).
The criteria for selecting animals as parents for the next
generation were: 1) correct task solution at the first
extrapolation task presentation, five-to-six correct solu-
tions out of six total task presentations, lack of hesitation
in approaching food (no refusals, see above), no “zero’
solutions (whereby no choice was made during 120 sec-
onds). The lack of refusals and of “zero” solutions were
indications of a low level of anxiety in a given animal
in the situation of the extrapolation test. Thus, the selec-

tion program adopted in this experiment included two
behavioral traits to be selected for: animals should dem-
onstrate a high extrapolation ability and low anxiety dur-
ing the testing procedure. Control mice (CoEX) originated
from the same heterogeneous population and were bred
at random.

During the first generations (F4-F9), mice
of the selected line (EX) showed percentages of correct
solutions which were significantly above the 50% chance
level, while control mice scores were not different from
the random level (Perepelkina et al,, 2011). The pattern
of inter-strain differences changed starting from F10,
in which sex differences emerged and stayed in F11 and
F12 (see Fig. 11). Moreover, in F11 the scores of EX mice
were not significantly different from the 50% chance level.
The CoEX mice proportions of correct choices were signif-
icantly above the chance level in F11 males and in F12
females.

Therefore, the selection of mouse strain for high scores
of extrapolation task solutions could not be considered
successful. This indicates that extrapolation ability should
be regarded as the cumulative “positive” cooperative action
of many factors. It is possible to suggest that the trait “high
extrapolation success’, as one of an animal’s cognition
manifestations, is determined by multiple genetic factors
with non-additive interactions, as this trait could play a role
in survival and participate in species fitness determination.

The cognitive ability in the form of extrapolation
ability was not revealed in mice as the result of special
selection for this trait, although the differences in the other
test with definite “cognitive” components could be revealed
between EX and CoEX mice.

This suggestion was confirmed by the results of the
puzzle box test, introduced to EX and CoEX mice of the last
selection generations. Fig. 11 demonstrates the proportions
of animals from both genetic groups which were able to solve
the most difficult stages of this test — that is, the ones
which required the removal of the plug as the obstacle for
entering into the “safe” dark compartment of the box. These
proportions were larger for EX mice with a rather high level
of significance.
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Figure 13. Elevated plus maze scores in EX and CoEX mice in F4 and F9 generations (intergroup differences evaluated by 1-factor ANOVA).
Grey columns: EX; black columns: CoEX. 1: time, spent in open arms; 2: open arm visits; 3: head dips from open arms; 4: number of grooming
episodes (in closed arms). *, **, *** significantly different from respective COEX scores. Data presented in this diagram was first published in Pere-

pelkina, Golibrodo, Lilp, and Poletaeva, 2014.

The results of the puzzle box test could be interpreted
as confirming the selection success for cognitive ability
in mice, in spite of the fact that the response to selection
for the trait of interest — extrapolation scores — was very
weak.

The data from the hyponeophagia test could be one
additional confirmation for this conclusion.

The hyponeophagia test aims to measure the reaction
to novelty, when a food-motivated animal is placed into
a novel environment with a new kind of food to consume
(Dulawa & Hen, 2005). In this test, a mouse which has
been food-deprived for 18 hours is placed for 10 minutes
in a dimly lit circular plastic chamber (40 cm in diameter),
and given a small portion of cheese (1.5 x 1.5 x 1.5 mm
cubes). The time spent consuming food, the number
of approaches to the food and the weight of the cheese
eaten are estimated for each animal. Tested in several
selection generations (F8-F11), the hyponeophagia test
gave highly consistent results: EX mice spent more time
eating, approached the food more frequently and in most
cases ate more of the new food, compared to CoEX animals
(see Fig.12).

In rodents, the reaction to novelty is influenced
by two factors: anxiety level and an inherent tendency
to explore a new environment (Clinton, Stead, Miller,
Watson, & Akil, 2011). The lower scores of this test in EX
mice in comparison to CoEX mice could reflect differences
in both the anxiety behavior and the attitude to novelty".
The latter factor deserves special analysis.

As it was mentioned above, the selection did not
result in a large increase in the success of extrapolation
task solutions during the initial selection generations, but
a definite decrease in anxiety levels occurred. The anxiety
level was estimated independently in the elevated plus-maze
test (EPM).

Several scores of this test — time spent in the open
maze arms, the number of visits into them, head dipping
from open arms, and the numbers of grooming episodes —
were significantly different between EX and CoEX mice

1 The reaction to novelty was recently shown in four populations

of great tits (Parus major), and it was demonstrated that it correlated with
the scores for spatial orientation and depends on haplotype of D4DR,
known to be associated with novelty reaction in humans (Korsten et al.,
2010; Mueller et al., 2013).

groups (for generation F4, see Fig. 13). According to the
generally accepted view, these differences indicate that
the selected EX line expresses a decreased level of anxiety.
So, at that stage of the selection experiment it was possible
to conclude that while there was little selection success
in cognitive trait values, the second trait which was selected
for (low fear in extrapolation test) reduced markedly.

Despite similar selection criteria used throughout
all selection generations, the data for the EPM test in F9
(and later generations, data for which are not presented)
revealed a complicated pattern of differences between EX
and CoEX mice in anxiety indices. Fig.13, in which EPM
scores for F4 and F9 are presented, shows this change
rather clearly. At the same time, data for later generations
(F9-F11) indicated the prevalence of EX mice performance
in the “puzzle-box” solution and hyponeophagia tests.

The whole body of data on the coordinated expression
(and/or mutual inhibitory influences) of cognitive abilities,
reactions to novelty and anxiety, as well as the probable
causes of sex differences in these indices, could not
be discussed here. A plethora of experimental data obtained
in comparative psychology and neurogenetics research
demonstrate that anxiety is not the uniform state of animal
CNS. It is claimed that this state can be evoked by different
mechanisms and stimuli, according to the definite
behavioral context (Johansen, 2013). This notion, not yet
specified clearly in the literature, could find some confir-
mation in our data from anxiety levels during the selection
of the EX strain.

Specifically, we postulate that the anxiety state, which
in the EPM test is measured as the fear of the new open
space (the animal avoids the open arms of the maze),
and fear which the mouse experiences in the puzzle-box
and which drives it to escape into the dark compartment,
are not the identical states by their physiological (and
maybe “instinctive”) origin. The latter state, which drives
the animal to seek the dark part of the box, is closer
to cautious behavior, while fear in the EPM looks more
like real fear (which could induce “freezing” or “fleeing”
reactions). We dare to suggest that if these two states are
identical to one another, the pattern of differences between
EX and CoEX mice would be of another sort. The same
consideration is true when the EPM and hyponeophagia
tests are compared — the EX mice have higher scores than
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CoEX mice in the reaction to novelty, in spite of a plausible
anxiety state which is inevitable in the novel environment.
It is also noteworthy that the pattern of differences
in the EPM test for EX vs. CoEX mice does not coincide
with their differences in reactions to novelty. In other
words, the EX superiority in the test for novelty could not
be predicted by data from the EPM test.

In our selection experiment, mice with high cognitive
trait scores were bred and the scores of next generations were
compared to unselected animals which possessed related
genetic backgrounds. The changes in the extrapolation
task success were minimal and unstable, while the selected
line (EX) was proved to be different from control animals
in other trait, which is considered indicative of a certain
level of cognitive ability in animals. In the puzzle-box
and hyponeophagia tests, mice of the selected line were
significantly different from the control group, revealing
the elevated novelty reaction and the better adaptive usage
of the “object permanence” rule.

8. Conclusions

The phenomenological diversity of cognitive abili-
ties in animals is evident due to numerous investigations
in many species. The abundance of these studies necessi-
tated the elaboration of a unified paradigm which will help
to classify related experimental data obtained using differ-
ent approaches. This will help to reliably evaluate animal
cognitive abilities in species with different levels of orga-
nization. The subdivision of animal cognition phenom-
ena into two main categories — the category of basal cog-
nitive abilities and the category of complicated cognitive
functions — could facilitate further comparative analyses
of these phenomena, as their differences and common fea-
tures could appear and be elucidated.

Following this subdivision, we analyzed the capacity
of laboratory mice to solve the elementary reasoning task
(as one of the basal cognitive abilities) in several laboratory
genetic models. These models were: i) two pairs of wild
vs. domesticated forms of brown rats and foxes; ii) mice
with chromosomal rearrangements; iii) mice selected for
large and small relative brain weight; and iv) mice selected
for the high scores of reasoning task solution (extrapolation
task).

It is intuitively clear why domesticated forms were
less capable of solving the extrapolation task. The artificial
selection in both species (Rattus norvegicusand Vulpes vulpes
fulvus) was performed relatively recently. White rats were
introduced into laboratory practice at the beginning of the
20" century, and silver foxes as the objects of fur farming
were already known several years earlier. The artificial
selection in these species aimed to create docile and tame
animals which were not afraid of contact with humans.
Both domesticated forms were maintained in cages, so there
was no other selective force in action which could reject
individuals with low adaptive intellectual capacities. Thus,
domesticated rats (and foxes) who lived in cages and always
had abundant food, for which they needed not to struggle,
were shown to be less able to solve the elementary logic
task. This basal cognitive behavior was significantly less
developed in domesticated forms.

Mice of inbred strains, which were tested in our
experiments, solved the extrapolation task in a proportion
which evidenced their “random” performance. Indeed,
one may suggest that animals which were able to solve
this task reliably were present among the mice of inbred
strains as well, although they were not numerous.
The overall performance success (proportion of correct
choices) in these groups was about 50%, indicating
that a majority of inbred mice were not able to solve
this elementary reasoning task. Animals which were
capable of solving the extrapolation problem were more
numerous among the genetically heterogeneous mouse
population (created as the result of several inbred strains
crossings). This fact served as the rationale to perform
two selection experiments: the first for high and low
relative brain weights, and the second for high scores
of extrapolation task solution. The results of both
selection programs demonstrated changes in mouse
behavior in the successive generations, although in both
experiments no stable increase in extrapolation ability
occurred. The levels of success in the extrapolation task
were not constant across selection generations, and
notable sex differences emerged (at least in the selection
for high extrapolation ability).

In an attempt to describe the general pattern
of these results, one may conclude the following: i) the
ability to solve the elementary logic task is by no means
mono- or oligogenic; ii) it is also not a typical additive
polygenic trait whereby the cumulative gene action se-
lected for leads to a gradual increase in scores of the given
quantitative trait — obviously, this trait is not determined
by the additive action of “polygene” alleles; and iii) this
means that the cognitive ability for elementary reason-
ing belongs to the category of traits, which are determined
by a group of genes with non-additive effects. In these cases,
artificial selection is always a slow process. The quantita-
tive genetics rules state that weak selection gain is frequent-
ly the case for traits with non-additive gene action.

The selection process for large and small relative
brain weight demonstrated that the large-brained mice
displayed less propensities for fear and depressive
behavior in laboratory tests, and that their extrapo-
lation task scores were higher than those for small-
brained mice. The tendency for better behavior adaptation
in the complicated test environment were also inherent
for mice of the EX line (selected, although with low
success) for high extrapolation scores. EX mice solved
the “puzzle-box” cognitive task reliably better than
controls and they demonstrated a positive attitude towards
novel food in a novel environment (hyponeophagia test).
These differences between the selected line and controls
undoubtedly have a genetic component. It is an indication
that genotype differences do participate in individual
variability of the trait under consideration — the solution
success of an elementary reasoning task, which illustrates
a basal cognitive ability.

This conclusion is supported by our data which
demonstrated a reliably higher extrapolation ability
in mice with the fusion (robertsonian translocation)
of chromosomes 8 and 17. The prevalence of correct choices
in the extrapolation task experiments in mice-carriers
of this mutation demonstrated that subtle (but efficient for
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behavior adaptation) genotype changes could be induced
by the reorganization of chromosomes. Such reorganization,
presumably the change in spatial pattern of chromosomes
in the interphase nucleus which could influence the pattern
of gene expression, resulted in the case of Rb (8, 17) 1 Iem
in behavioral changes. Such changes have not (yet!) been
achieved during more than ten generations of artificial
selection for the same trait.

The usage of animal models to investigate cognitive
abilities is aimed (in a majority of cases) at visualizing
the deleterious effects of definite treatments or states. This
is the well-established way to create the models used to study
Alzheimer’s Disease and other pathological states. This line
of experimental research has practical importance and
generates a lot of new data for analysis. Attempts to increase
cognitive abilities in animals are more rare in modern
experimental practice, and they have been successful
mainly when using knockout and knock-in modern
technologies. The data described herein are from a rare
category of studies in which the research was performed
for animal genetic groups which show the increased
cognitive capacities. The increase in cognitive abilities
of laboratory mice could not be easily achieved by a direct
selection process. This probably means that the additive
variability of the respective genetic endowment of this
complicated trait is either low or very low. It could signify
that in spite of many generations of laboratory breeding
(from the beginning of the 20" century), the overall fitness
of laboratory mice is still rather high (as our cognitive
trait under selection could not be improved quickly).
This conclusion could be regarded as contradicting
the prevalence of correct extrapolation task solutions in wild
vs. domesticated rats and foxes. However, it is worth noting
that the selection of rats for high extrapolation scores was
not successful, either. We should also underline that extrap-
olation ability is still a unique example of basal cognitive
abilities which was investigated in the special selection
experiment. No other cognitive traits (i. e., spatial learning
and memory) were selected for high and/or low scores
of these traits. At the same time, despite the fact that genetic
bases for basal cognitive traits look rather complicated, our
data inspire moderate optimism in this respect.

In sum, the data presented show that by using
laboratory mice (widely accepted as the model organism for
studying genotype-behavior interactions) it was possible
to demonstrate the role of genotype in determining
the simplest forms of cognitive abilities.
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HPOCTOI (POPMBI KOTHUTHMBHBIX
CIIOCOOHOCTEN >KMBOTHBIX:
reHeTm4ecKye MmMoIxXonbl

Nura Uropesna IloneraeBa
buonornyeckmit pakynprer MI'Y um. M. B. JlTomonocoBa, MockBa, Poccusa

305 AnekcaHpOoBHa 30pMHA
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Annotanus. OfgHa 13 aKTya/IbHBIX IP06/IeEM COBPeMEeHHO KOTHUTUBHOI HAYKY 1 HEJPOOMOJIOTHN B 1{e/IOM — OIIpefie/ieHIe
BK/Iajla TeHETNIECKMX (DAKTOPOB B M3MEHYMBOCTD KOTHUTUBHBIX CIIOCOOHOCTEN XMBOTHBIX. TepMIMH «KOTHUTUBHbIE CITO-
COOHOCTM» 3aYACTYI0 IPUMEHSETCS B CIMIIKOM IIMPOKOM CMBIC/IE ¥ BK/IIOYAeT /T00ble IOBefleHYecKye IPOsIBIeHNs HePB-
HOI1 IVTACTUYHOCTH. Pasiudnble peHOMEHBI, OTHOCAIINECS K KOTHUTUBHBIM IIPOLIECCAaM Y XMBOTHBIX, MOXHO ITOfPA3/IeINTh
Ha [IBe OCHOBHbIE KaTerOpMM, 3 KOTOPBIX B HACTOSAILEI CTaThe OyfeT pacCMOTpeHa TOIbKO IepBasi. ITa IepBast KaTeropus
BK/IIOYaeT «6a30Bble» KOTHUTHUBHBIE CIIOCOOHOCTH, KOTOPBIE BKIIOUAIOT IIPOCTPAHCTBEHHOE TIOBEeHNE U HEKOTOPBIE TIPO-
SIBJIEHNSI MBIIITIEHNs (pelleHe IPOCTENIINX TIOTMIeCKUX 3aad), a TakKe 00001eHe Ha JOMOHATUIIHOM ypoBHe. Bropast
Kareropus oObequHseT 6oee CIoXKHble GOPMBI KOTHUTUBHBIX CIIOCOGHOCTE, BK/IIOYasi M3TOTOB/IEHNE U MCIIO/Ib30BaHNe
OpyAMIt B HOBOII CUTYaLNN, @ TAKXKE CIIOCOOHOCTD K 0606111eHNI0, BIVIOTD 10 06pa3oBaHyst fOBepOaIbHBIX IOHATHUIL M CUM-
Bormm3anuu. O4eBUAHO, YTO MCCIENOBaHME BKIaga TeHETNIeCKUX (HAKTOPOB B KOHTPOIb KOTHUTUBHBIX IIPOLIECCOB BO3-
MO>XHBI TO/IBKO B OTHOIIEHWM TIePBOIt KaTeropuy peHOMeHOB. DTu paboThl IPOBOAUINCH [TABHBIM 00pa3soM Ha IPBI3YHAX
C UCIO/Ib30BAHUEM PA3/IMYHBIX [€HEeTUYIECKUX MOfeneil (CeleKTUpOBaHHbIe IMHUM, MyTaHTh 1 Ap.). Koporkuit 0630p
JINTEPATYPHBIX HAHHBIX IPEAIIECTBYET OMUCAHNIO COOCTBEHHBIX 9KCIIEPUMEHTA/IbHBIX JAHHBIX O PeLIeHNN TPHI3YHAMM J7Ie-
MEHTAPHBIX JIOTMYECKIX 3ajad. B HUX OljeHMBamach CltoCOOHOCTD K PelIeHNI0 3aaui Ha SKCTPAIIOJIALINIO IPU MCIIONb30Ba-
HUM HECKOJIbKIX YHUKA/IbHBIX TeHETHUeCKUX Mofereii. [IpecTaB/ieHs! IPOBOAMMbIE HAMI BIIEPBBIE B MIPE 9KCIIePUMEHTHI
0 OTOOPY MBIIIIEN C BBICOKMMI [TOKA3aTe/IAMI CIIOCOOHOCTI K SKCTPAIOIALNY (CeIeKIMsI Ha IPOCTO KOTHUTUBHBII IIPU-
3HAK), OIMCAHBI TAKXKe Pa3N4is B [PYTUX IIPYU3HAKAX OBENEHI, TOSBUBIINECS B XOJ€ CENIeKIINIL.
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KOH(pepeHII I 10 3PUTETBHOMY
BOCIPUATHUIO
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Annotanus. Bynyun ogHoit U3 cTapeiimux B cBoell 06acTy, exxerogHas EBpomerickas KOH(pEpeHIs 10 3PUTEIBHOMY
Bocnpusaruio (European Conference on Visual Perception, ECVP) 3aHumaeT Ba)XHOe MeCTO B KaJIeHAApe MCC/IefoBaTeelt
CO BCero MUpa. B mocnegHme rofpl 4ncIo y4acTHUKOB KoHepeHunu us Poccun cTabumbHo pactet. [laHHOe coobIieHne
COIEP>XUT KPAaTKuMit 0630p UCCIeHOBAHMIL, IPECTABIEHHBIX Ha KOH(EPEHIINU B 9TOM TOfY.
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© 2014 Onbra Koponbkosa. [lanHas cTaThs pmocTymHa mo ymuneHsum Creative Commons “Attribution” («Arpuby-
1ysi») 4.0. BceMypHasi, COIJIACHO KOTOPOJ BO3MOXKHO HEOTpaHMYEHHOe PaclpoCTpaHeHue ¥ BOCIIPOM3BeeHIe ITON CTa-
THJL Ha /II0OBIX HOCUTEISX IIPY YCTIOBUY YKa3aHIs aBTOPA 1 CChIIKI HA MCXOFHYIO MYO/IMKAIINIO CTaThy B TaHHOM )XypHasie
B COOTBETCTBUY C KAHOHAMM Hay9HOTO IIMTUPOBAHNA.

BrarogapHocTti. ABTOp BhIpaxkaeT 6marogapHocts A. P. Hukonaesy (JlJaboparopus nepuentusHoi fuHamuky, Karommaec-
Kuit YHuBepcuret JIéBeHa) 3a LleHHbIE JOMOTHEHNsI K TEKCTY ZAHHOTO COOOIIEHN.

Cratbs mocTynumaa B pegakiuio 18 centsopst 2014 r. Ilpunsita B medats 24 ceHTs16ps 2014 1.

IlocnepHuss Hemens neTa — TpafULIIOHHOE BPEMS BCTpeun OEMOHCTpaLUM 3pUTE/IbHBIX WIM03KiL. B KOH(I)epeHLU/m
IICUXOJIOTOB, HelIpoU31O/I0roB, KOTHUTUBICTOB — CIIe- IPUHANO y4dacTue okomo 600 denmoBek M3 44 cTpaH He
OVAINCTOB M3 pa3/IMIHbIX O6II&CT€I7[, KOTOPBIX 06'136111/1- TO/IBKO EBPOHI)I, HO 1 BCETO MUpa. Poccus sansma movet-
HseT MHTEPeC K M3Y4YEeHMIO U MONETMPOBAHNIO IT€PLENTIB- HOe 4YeTBepTOe MeCTO II0 KOJMYeCTBY IIpefCcTaBUTENEN,

HBIX IIPOLIECCOB Y Y€/IOBEKA M XMBOTHBIX — Ha
EBpormeiickoil KOH(pepeHINN H0 3PUTETBHOMY
Bocripusituio (ECVP). Haumuas ¢ 1978 ropa,
OHa €XErOfIHO NPOBOAMTCS B OJHOM U3 TOpPO-
oo EBpomnbl npm nopjep)xke WU3LATEIbCTBA
PION »u >xypnama Perception. B atom romy
MeCTOM IIPOBefieHN YoKe 37-i 1o cueTy KoHpe-
pennuu cran Benrpan (Cep6bust). Opranusaro-
pamMu BBICTYIWINM COTPYRHUKM O6beINHEHHOI!
JIabopatopuu SKCIIEPUMEHTANBHON IICUXOJIO-
run YHuBepcutetos benrpama u r. Hosu-Cap
C. 3gpaskosuy, C. Mapkosny, JI. Togoposnuy,
O. Tomkosny, a Taxxe V1. TopHTOH 13 YHUBEp-
cuteta MasnbThl.

OcHoBHasA mporpaMma BKIO4ana 97 ycrT-
HBIX 1 60see 380 CTEHIOBBIX NOK/IAMOB, IIECTh
TE€MAaTUYECKMX CUMIIO3MYMOB, [B€ IIJIeHap-
Hble JIEKLUM, PAAJ, BOPKIIOIIOB OT IIpefiCTaBUTe-
7iell KOMITAHUII-IIPOU3BOAMTENEN CIelaan3u-
POBaHHOTO O6OPYIIOBaHI/I§I IUIL VICCTIeNOBAHUM PucyHnok 1. NpuseTtcteeHHoe cnoso C. 3apaBKOBMY Ha OTKPLITUM KOH(EpeH-
3PUTENbHOIO BOCHPMATHA, a TaKXke Bedep Lm. ®oto O. Koposiskosoi
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IpOIYCTUB BIIepel TONbKO Benukobpuranuo, Tepmanuio
u fAnonuto. KondepeHuysa npoxopnna B KpyIHelmeM B
Cep6un xourpecc-uentpe Sava Centar. Eit mpeguectBo-
Baja [BYX[JHeBHas TeMarudeckas KoHpepenuus Visual
Science of Art Conference (VSAC), 1en1p10 KOTOPOIT CTata
MHTETPALVst HAYKU 1 1300 PasUTeIbHOTO UCKYCCTBA B M3Y-
YeHNU 3PUTENBHOTO BOCIPUATHA. MHOTMe YIaCTHUKK
CaTe/UINTHOI KOH(epeHIUN IPENCTaB/LIIN CBOM PabOThI
n Ha ECVP.

Ha otxpertuu ECVP Anan Imnxpucrt (Alan Gilchrist),
npodeccop Yuusepcurera Parmxepca (CIIA), BeiCcTy-
OUI ¢ IUIEHApHON feknueit «TeopeTmdyeckme IOAXOMBI
K cBetnore 1 ee Bocmpusatuio» (Theoretical approaches
to lightness and perception). OH paccMoTpen fBa TuIa
TEOpMit BOCHPUATUS CBET/IIOTHI KaK OTPAXKAIOLIeil CII0-
COOHOCTM TIOBEPXHOCTEN OOBEKTOB, HE 3aBUCALIEN OT
MHTEHCUBHOCTU OCBellleHMsl. B Teopusx mepsBoro Tuma,
BK/IIOYAIOIMX [IBYXCTafUitHYI0 06paboTKy wnHpopMa-
UM O CBETIOT€ OOBEKTOB, BBIZE/SIOTCS PAHHUIT ITAIl
BO3HMKHOBEHMsI IEPBUYHBIX OLYIIEHUIT U O3/ HMI
9TAIl LIEJIOCTHOTO BOCIPMATHS, TOTAA KaK TEOPUU BTO-
POro THIIA, OCHOBAHHBIE HA UJESAX [eLITATbTICHXOIOTNN,
HO3BOJIAIOT 0OBSICHUTD BOCIIPUSATIE CBETIOTHI HA CPeHEM
ypoBHe nepepaborku nHpopmannu. A.Twixpuct paccka-
3aJ1 O CBOMX MHOTOJIETHUX MCC/IEOBAHMAX CBET/IOTHI, 00
9KCIIEPUMMEHTAX Ha 3PUTENbHYIO afalTallII0, OCHOBAHHBIX
Ha Kmaccudeckux paborax A.JI. SIp6yca, a Taxke mpope-
MOHCTPMPOBAJ YIACTHUKAM KOH(EPEHLUN IKCIIEPUMEH-
TaJIbHBIE YCTAHOBKM [JIs1 M3y4I€HNsI OFHOBPEMEHHOTO KOH-
TpacTa U BIMSHMS OCBELEHHOCT) Ha BOCIPUSTHE L[BETa
00DEKTOB.

Jexuust Kapna Terendypraepa (Karl Gegenfurtner),
npodeccopa Yunsepcurera [nccena (lepmanns), mpoiies-
mast mpu nopgepxke ponna Rank Prize Funds, packpsiBana
mpo6/IeMy COOTHOIIEHNSI 3peHus 1 ABVDKeHui ras (Vision
and eye movements). JJokIag4uKk paccMOTpen KIlo4YeBble
SMIIMPUYECKE Pe3Y/IbTAThl, IIOTyIeHHbIE IIPU USYUEHUN
PasIMYHBIX TUIIOB ABIDKEHNUIT [71a3 B IIPOLECCe 3PUTEb-
HOTO BOCIIPMATYSL, U IIPUBE HOBbIE APIYMEHTBI B IIO/Ib3Y
TOTO, YTO SBOJIIOLS 3PUTEIBHOI CUCTEMBI CBsI3aHa, Ipe-
XJie BCero, ¢ obecledeHeM ONTUMAIbHOTO B3aMMOJEN-
CTBUSI MEXJY BOCIIPUSATVEM ¥ aKTMBHBIM W3B/ICYEHVEM
unpopmanyu 06 okpyxamomem mupe. K. Terendpypraep
MIOKa3aJI, YTO OT BBIOOPa TOUKM PUKCALM B30pa Ha HEOJ-
HOPOJHO OCBEIeHHOM 00'beKTe 3aBUCAT OLIEHKIU CBET/IOTHI
ero IMOBEPXHOCTM, a HPY CBOOOJZHOM pacCMATPUBAHNIU
TaKMX 0O'bEKTOB HAO/IOfATeN OCYIIeCTBIAIOT (uKcanny,
Hanboree MHPOPMATUBHBIE C TOYKI 3PEHNUS OIIPENeTeHIs
CBET/IOTHL

CeKuny yCTHBIX JOK/IAfOB OBUIM IOCBSAIIEHBI TAKUM
aKTya/JIbHBIM IIpO6/IeMaM M3ydeHsT BOCIPUSTH, KaK 3pU-
Te/IbHOe BHUMAHIE, JBIDKEHMs [71a3, MICKYCCTBO U 3peHIe,
3PUTE/NbHBII MONUCK, BOCIPUATHE [BIDKEHUs, OMOIOTH-
YecKoe JIBIDKEHUe, LIBETOBOE 3PeHNe, MYIbTUMOJANIbHOE
BOCIIpUsATHE, OOydYeHMe M pas3BUTHE, BOCIPUATHUE IUIA,
BOCIIPUSATIE U [eVICTBIE, IPUHIUITBI IePLeITUBHO IPyII-
IMPOBKY 1 Jp.

B pamkax cexuun «BHuUMaHMe» GBUIM IpefCTaBIEHBI
HOBbIE TaHHBIE OTHOCUTETPHO MEXaHU3MOB pabOThl BHMU-
maHus Kak ¢unsrpa (G. Sperling et al., Visual attention
filters for hue and saturation), pacmpepmeneHus BHHU-
MaHUsI B 3afjadaX OTCIEKMBAHUS HECKOIBKUX OODBeK-

toB (B.Sayim et al, Crowding limits multiple object
tracking), Iepex/Mo4eHMs BHUMAHUA IIPU 3PUTEIBHOM
noucke (A. Grubert, M. Eimer, Top-down control of rapid
attentional allocation to multiple objects).

Ha cexuun «Bocnpustue nuija» MOFHUMANNUCh IPO-
671eMBI MHAMBUAYAIBHOTO OIIbITA ITPYU PACIIO3HABAHNY JIUI]
(K. Lander et al., Individual variation in the perception and
recognition of faces), COOTHOIIEHUS CTaTUYECKUX U OMHA-
MIYEeCKMX KOMIIOHEHTOB BOCIIPUATUA JMLA KaK B CIIy-
wae npuobperenHoit nposomaruosuu (A.-R. Richoz et al,
Reconstructing emotions in motion in prosopagnosia
reveals separate representations for identity and emotion),
TaK M IPU WUCIONb30BAaHMU METOfA «BUPTYaIbHOIO
HaIyeHTa» IIyTeM KOMOMHMPOBAHUS [eaKTMBUPYIOLeit
TMC (TpaHCKpaHMANbHOM MAarHUTHON CTUMYJ/LALVN)
" (QYHKIMOHATBHOI MAarHMTHO-PE30HAHCHOI TOMOIpa-
¢un dMPT (D.D. Pitcher et al., Combined TMS / fMRI
reveals dissociable cortical pathways for dynamic and static
faces). B 3aBepuienue cBoero goxnaga [I. [Tutuep npepno-
KW HApSIAy € MyTsAMHU HepepaboTKy MHPOPMALUM «ITO»
U «THe» paccMaTpyUBaTh B KadeCTBE OT/EIBHON CUCTEMBI
HOyTb «IOYEMY», CBA3AHHBI C PACIO3HABAaHMEM Iie/leHa-
[IPAB/IEHHOTO IBVKEHVSI )XMBBIX 00BEKTOB.

[Ipobneme BOCIpUATUSA OMOTOTMYECKOTO IBVDKEHUS
Obl/1a IOCBsIeHa OTAEIbHAsE CEKI[Us YCTHBIX JOKIafoB. Ee
YYaCTHUKU NPEACTaBIUIN Pe3y/IbTaThl, TOBOPSAIINE O IeH-
[EpHBIX Pa3IN4YMAX B BOCHPUATUN GUOIOTMIECKOTO IBMU-
JKeHUA (QUIYpBl 4YelOoBeKa, COCTaB/ICHHON U3 CBETOBBIX
touek (M.A. Pavlova et al., Sex differences in the MEG
response to biological motion), mpomeMoHcTprpoOBaIM
BO3MOXKHOCTb PAaCIIO3HaBaHU JBVDKEHNUS OMOMTOTMIECKIX
o6bexToB Tpy 3purenpHoit aruosuu (N. Ruffieux et al.,
Residual biological motion perception in a case of cortical
blindness). loxmagankn Taxoke IPUBEIN Pl apTyMEHTOB
B IIO/Ib3y BbIJ€NEHNs CIelU(UIecKoil CUCTEMBI MO3Ta,
CBSI3aHHOM C BOCIPUATHEM [BIDKEHVS OUOTOTMIECKNX
areHTOB, M 00O0COO/MEHHO IepepabOTKM CTATUIECKOIT
u nHammdeckoit nupopmannu (S. de la Rosa et al., Actions
in motion: Separate perceptual channels for processing
dynamic and static action information).

Cpeny paboT, CBSI3aHHBIX C BOCIPUATUEM JAPY-
TUX TUIIOB ABVDKEHMsI, 0COOOr0 BHMMAHMS 3aCTyXXMBAeT
BoicTymienne A. Illammpo n xomner (A.G. Shapiro et al,,
Separating different motion processes with hypocycloid
motion), KOTOpble TIPEeCTaBUIM HOBBIE 3PUTENbHbIE
IeMOHCTpauum BoCcIpusATus 3GGeKTOB [IBIDKEHMs IIep-
BOTO, BTOPOTO ¥ TPETHETO MOPSKA 110 TPAEKTOPUM TUIIO-
LMKJIOU/IBl ¥ TIOKa3aay 3aBUCUMOCTDb HAIlpaBIeHMs] BOC-
IIPMHMMAEMOro JIBMDKEHUs OT TOTO, B OAVH WM pa3Hble
I[BeTa OKpAIleHbI JBIDKYIINEC 97IeMeHTBI.

B psfy cuMII031yMOB, TeMbI KOTOPBIX OBUIN MIPE/IO-
JKEHbl YYaCTHUKaMM KOH(epeHINN, HeoOXOAMMO OTMe-
tuTh ceknuio “Putting Vision into Context: a fresh look at
contextual modulation” Ha aTom cummosnyme, opraHusa-
Topamu Kotoporo ctam M. Iepnor (M. Herzog) n ®. Kun-
moM (F. Kingdom), BaXHOCTb KOHTEKCTHBIX MOMY/IALINI
6blTa TIPOWUTIOCTPUPOBAaHA C MCIIOb30BAHNMEM HENPO-
¢dusnonornyeckoro,  KIMHMYECKOTO, ITOBENEHYECKOTO
U MOJIENTBHOTO TTOIXOfIa.

CreH/IOBBIE JOK/IA/IbI, TPEJCTaBIeHHbIe Ha KOH(DepeH-
LMY, OT/IMYA/INCh [IMPOTOI OXBATa TeM — Ha4MHasi C IPO-
6mem mynbrucencopHoit uHTerpaunu (D. Jankovié et al.,
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PucyHok 2. [lemoHcTpauus addekTa Y3aHaase. Poto A. Herseprkosa

Visualization of sounds: Crossmodal transfer of affective
information), MeTOEMYeCKNMX BOIIPOCOB COBMECTHOII pe-
ructpaunu gBmkernit rmas ¢ 9T (A. Nikolaev et al.,
Co-registration of EEG and eye movements in vision
research) mmu ¢ kopkosoit ctumyssanueit (O. Blazhenkova,
A. Pasqualotto, Integrating brain-stimulation and eye-
tracking to investigate the dissociation between object and
spatial visual processing), 1 3akaH4MBast TPUK/IATHBIMMI VIC-
C/IeOBaHVSIMY BOCIIPUATHA SIPKOCTY B OCBEIIIEHHOM COMTH-
ueM nomemenun (R. Tanaka et al., Brightness perception
in daylit office with scene).
HenpunyxaeHHOCTD  00-
IeHNs JOK/IaJINKOB CO
CIyLIaTeNAMY,  BO3MOX-
HOCTb [IeTaJIbHOTO TIpef-
CTaBIEHN pe3yIbTaToB
¥ 3HAYMTENBHOE BPeMs, BBI-
IelleHHOe  OpraHmsaropa-
MU Ha OCTEPHBIE TOKIAbI
(yyacTHMKM MOITIM IIpef-
CTaBIATb CBOM IIOCTEPBI
B Te€4YeHle BCEro JHs), CIO-
cobcTBOBAIN OJKIBJIEH-
HOMY OOCY)XHEHMIO [O-
K/Iafi0B 1 0OMeHy HOBBIMU
UIEAMIL.

B meMoHcTpanuoHHOI
ceccunm «Houb wmmmo3nii»
(«Ilusion Night») yqacTHu-
K1 KoH(epeHINHU B Heop-
MaJIbHOI 06CTaHOBKe Ipefi-
CTaB/IS/IM HOBbIE VJITIO3UN
BOCIPUSATHUS U SPyTuUe 3pu-
tenbHble 3ddexTor. A.Knu-

Opeiisepa-YUIKOKCa  OT  OCBELIEHHOCTHU
u Bospacrta Habmopgaternst (A. Kitaoka, Is age
related to the color-dependent Fraser-Wilcox
illusion?). Bce >xemaroimue MOITM CHeIaTh
¢doro Ha cryne Byure, Hapymratomem 3ako-
ubl nepcrekTyBel (P. Thompson, M. Sormaz,
The Beuchet Chair), momyunrs «T9T49epn-
30BaHHYyIO»  (QoTorpaduio  COOCTBEHHO-
ro muua (T. Andrews, A. Gouws, Thatcherise
Your Face), yBupmeTb cocynbl Ha CBOeHl ceT-
garke (M. Huddk, J. Geier, Making our
retinal blood vessels visible) man co6cTBen-
uele cakkazgel (P. April, Saccade Viewer (see
your own saccades!)), a Takxe CKOHCTPYH-
pOBaTb HOPTaTI/IBHbH?I CHeKTpOpaJH/IOMeTp
(C. Ripamonti, J. Thomassen, Make your own
spectroradiometer). O.[laneiiko u3 Yuusep-
cuteta Munana-bukouyuya 3HakomMmaa KO-
yier ¢ kmaccudeckumu onbiTamu . H. Y3Hamse
Y eMOHCTPUPOBAJIA IPOSIBJIEHNE YCTAHOBKY
Ha pasMep o6bekra (D. Zavagno, O. Daneyko,
See what your hands feel: Measuring
the Uznadze aftereffect).

Pesymbrarsl KoH(pepeHIy ObUIM IOf-
Be[leHbl Ha [IeIOBOM COOpaHuu. Beutu Taxke
00BsIB/IEHBI TTOOENUTENN KOHKypCa CTHUIIEH-
munit Ha y4yactue B ECVP cpemn crymeHTOB
n acnupanroB. Opranmsatoper ECVP'2015,
KOTOpast 6y,11eT npoxoguth B Jlusepmyie,
MIPEeCTABIIN IPENBAPUTENLHYIO IIPOTPAMMY
6ynmymweit xongepeHunu. B xome romocosa-
Hus ropogom ECVP’2016 6b11a egmHOIIaCHO
omobpena BapcenoHa, a Ha 2017 rop mocty-
nWIa 3asgBKa OT TPYNIbl JCCIEfOBaTeNeln
n3 bepnuna.

TaoKa  MPOJAEMOHCTPUPO- PucyHOK 3. Y4aCTHUKMN KOHDEPEHLM NO3MPYIOT Ha «HEBO3MOXXHOM>» CTyne bylue.

BaJI 3aBUCUMOCTD Wwrtio3un ~ POTO A. Hukonaesa
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XXXVII European Conference
on Visual Perception

Olga Aleksandrovna Korolkova

Center for Experimental Psychology MSUPE, Moscow, Russia

Abstract. The annual European Conference on Visual Perception is one of the oldest in its field and is an important part of
the schedule for researchers all over the world. In recent years, the number of participants from Russia has grown consistently.
This report briefly summarizes the studies presented at the conference this year.
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Annotanus. B 0630pe mpefcraBien pacckas 06 ouepefHOl MeX[YHAPOSHOI KOH(pepeHINN 110 KOTHUTUBHOIL HayKe, IIPO-
BOJIMIMOII Pa3 B [iBa rofia B pasHbIX ropopax Poccun. OcBewanTcst UCTOpust KOH(EPEHIMM, OCHOBHbIE IIPOOIeMBI I HAIIPaB-
JICHUA €€ pa60TbI, YCTHbBIE U1 CTEHIOBbIE CEKLIVN, a TAKXKE MEXINCHUIUINHAPHDbIE TEMATNY€CKI€ BOPKIIOIIbI, KOTOPbIM 6I)III
OTBeJIeH 3aK/TI0UNTEeIbHBIN TeHb KOH(l)epeHLU/H/I.
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Cratbs mocTynmaa B pegakiuio 15 centsopst 2014 r. Ilpunsita B medats 26 ceHTs16ps 2014 1.

23-27 wmions 2014 ropga B r. KajmHMHTpage cocTosach
Ilectast MeXAyHapogHasi KOH(EpPeHIUsI IO KOTHUTHB-
Holl HayKe. KoHdepeHIuA mpoBogyuTcs KaXkable Ba rofia,
nepBass KoHpepeHums O6bUta opranmsoBana B KasaHu
B 2004 rony, sanee ouu mpoxopmnu B Cankr-Iletep6ypre,
Mockse, ToMcke, 11 BOT y>Ke BTOPOI pa3 BCTpeya pocCuii-
CKVX KOTHUTMBUCTOB OpraHusyercs Ha 6ase Bantuiickoro
¢enepanbHoOro yHuBepcurtera numenn Vmmanymwia Kaxra
B Kanmunurpage.

B srom rogy B KOH(pepeHIVM IPUHAIM ydacTue
cblinie 800 denoBek u3 60jee 4eM ABaNLATA CTpaH MMpa.
Poccyst 6bima TmpepncTaBieHa CTYHAEHTaMU, acIUpaHTaMU
U COTpynHuKaMu OGonee 70 YHMBEPCUTETOB U HAy4HO-
UCCNIENOBATENIbCKUX MHCTUTYTOB U3 32 TOPOJOB, B YMCIIE
kotopeix — MockBa, Cankr-Iletep6ypr, SIpocnasib,
Tomck, HoBocnbupck, Exatepunbypr, Kamyra, Camapa,
Huxuanit Hosropop, Kasanb, PoctoB-Ha-Jlony. Ilomnmo
INPUBBIYHBIX YCTHBIX CEKIVIOHHBIX M CTEHJOBBIX NOK/Ia-
IOB, B paMKaX KOH(EepeHI[MU COCTOSINCH JIEKLMS TIPe3n-

meHTa MeXpernoHanbHON OOLeCTBEHHON OpraHU3aLnn
«Accoumanus KOTHUTUBHBIX wucciaenoBanminy (MAKI)
A. A. Kubpuxka, Ky NpUIIALIEHHBIX 3apyOeXHBIX yue-
HBIX, a TaK)ke BIepBble opraHmsoBaHHas Illkoma Moro-
ObIX YYeHbIX, Ifle BBICTYNIMIM C YAaCOBBIMU JIEKLMAMMU
Befylyie POCCUIICKME CIeNMaINCTl B OONIacTH KOTHMU-
TUBHOJ IICUXOJIOTUM, TMHTBUCTUKM M HEMIpOHAyK. B xome
IIKOJIBI, BBI3BaBIIENl MHTEpeC OTHIONb He TOJIbKO MOJIO-
JIBIX YYEHBIX, HO U OO/IBIINMHCTBA YIACTHUKOB KOH(pepeH-
UMM, COCTOANNCH BBICTymIeHuA b.M.Bemnmukosckoro,
T.B.Yepunrosckori, 10.1. Anexcanpposa, K.B.Anoxuna
n JI. A. Caxaposa.!

Anopeti Anexcanoposuu Kubpux (VIHCTUTYT s3BIKO-
sHanusa PAH, MI'Y umenu M. B. JIoMOHOCOBA), BBITIO/THSAB-
muit obs3aHHoCcTH mpe3upeHnTa MAK B TeueHMe ABYX
JIeT C MOMEHTA 3aBeplLIeHN IIpeRbIayleil KoHdepeHIny,

1 3amucy npe3neHTCKON IeKLVM, IpUIVIALIeHHbIX ekt 1 [IKomb
MOJIOJIBIX YYEHBIX ZOCTYIHBI B VIHTepHeTe 1o agpecy: http://www.
youtube.com/channel/UCA4kQVsHHxQxX7jSIKYdD1w
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PucyHok 1. A.A. Kubpuk n KO. . AnekcaHgpos.
®oto Konmmn MasypoBoi

HOCBATWUI TPARULVIOHHYIO IPE3UAEHTCKYIO IEKIIIIO MCCIIe-
HOBaHMSAM s3bIKAa U PACCMOTPEHUIO MECTa JIMHTBUCTUKI
Cpefu HayK KOTHMTUBHOrO ciektpa. OH BbIfenun ABa
K/macca (PeHOMEHOB SI3bIKa, KOTOPbIE IIOAPOOHO IIPOaHaTIN-
3MPOBAJI B XO[ie JIEKIMU: «OHJIAITHOBbIE» (DEHOMEHDI, CBsI-
3aHHBIE C IPOLIECCAMI MCIIONIb30BAHIIS SI3bIKA, U «Oddriari-
HOBble» (PEHOMEHBI, CBsI3aHHbIE C B/IMSHNEM POJHOIO
A3bIKa TOBOPSIIETO Ha Apyrue cdepbl ero IO3HAHMSA
(Taxme KaK IIPOCTPAHCTBEHHOE I03HAHNIE, OCYLIECTBIeHIEe
BBIYNC/TUTENBHBIX OIIEPALNit U T.[1.). B mekunu 6pumm pac-
CMOTpeHBI KOHKpPeTHbIe IpUMepbl 060uX K/IaccoB ¢eHo-
MEHOB C IpUBJIEYeHNEM KaK NaHHBIX 3apyOeXHBIX paboT
(nmampuMep, TOCBSIIEHHBIX AKTMBHO 0OCYX/aeMoMy
B KOTHUTMBHOI HayKe THocnenHero fecarmnetuss SNARC-
3¢ deKTy, CBA3aHHOMY C IPOCTPAHCTBEHHON pelpe3eH-
Talyell YMCIOBBIX PANOB M 3aK/IOvaoLleMycs B 6Goree
OBICTPOIT [IBUTATESIBHON peaKIMyM HAa MEHBIINe YUCIa
JIeBOII PyKOII 11 Ha GOJIBIIINE YMCIa — IIPABOIl PYKOIT), TaK
u cobcTBeHHbIX nccnenoBaumit A. A. Kubpuka. B kagectBe
npuMepoB «0(hGIaitHOBbIX» (PEHOMEHOB OH PacCMOTpeN
pe3y/IbTaTel CBOMX MCCIESOBAHUII OCOOEHHOCTel KaTe-
ropMsaluyM U IPOCTPAHCTBEHHBIX I/ATO/IOB B BepXHe-
KYCKOKBMMCKOM $I3bIKe, PacIPOCTPAHEHHOM Ha AJICKe.
B kavecTBe MpUMepOB «OH/IAIHOBBIX» (PEHOMEHOB OBIIN
paccMOTpeHB! (PaKTOPHI, ONpEENAIIe pedepeHab-
HbIIT BEIOOP (BBIOOD BBIpaKeHMs [Isi 0603HaUeHNsI Cy6Db-
eKTa WIK 0O'beKTa, O KOTOPOM UJET Peub), I, B YJaCTHOCTH,
poib pabodeit maMsATK B BbIGOpe crrocoba mpefcTaBIeHns
pedepeHTa, a TaKXKe CXeMa aHanIM3a AUCKypca C BbIfjene-
HIeM 9/IeMEHTAPHbIX AVICKYPCUBHBIX eUHMAILI.

C mpurianleHHBIMM JIEKIUSMU B 9TOM TOLY BBICTY-
oM uccmegoBatenu u3  Bemmkobpuranmy, CIIA
u Ouunaxpuy, paboTamomue B pasHBIX  00TACTIX
KOTHUTVBHOI HayKI.

Crosan Tonoun-Medoy (Umkarckuit yHu-
Bepcuret, CIIIA, mpencematens O6iectBa
KOTHUTMBHOI Hayku B 2013-2014 rr.) pac-
CKasana o LUKJIe MCCTIefoBaHuil ee mabopa-
TOPUM, TIOCBAIIEHHBIX POJIY KECTOB B MBbIII-
JIEHU. C.Tonpun-Menoy  [IOKa3bIBaIIa,
YTO >KECTbl He TONbKO OTPA’KAT IIPOLecC
MBIIIZIEHNA ¥ IO3BOJIIOT TOYHEe YIOBUTH
XOJ MBICTIe/l MCIBITYeMOTO MM IIapTHepa
10 O01IeHNIO, HO U MEHSIOT CaM XOJL MBIIII/Te-
HI, ONIPENENAIOT, KaK I ¢ KaKOJ CKOPOCTBIO
OymeT pelatbcsl 3ajiada, MOACOTABIMBAIOT
K YCBOEHMIO HOBOTO METO/a PeIIeHMsl.

Ha mnpopeMOHCTpUpOBaHHBIX B XOfie
JIeKUMM  BMAEOMATepUanax MOXKHO ObLUIO
nerko HabmozaTh (eHOMEH, Ha3bIBaeMBIil
«HeBepHOe ykaszaHue» (mismatching), Korma
UCTIBITYEMBIIl TOBOPMJI OJHO, a ITOKa3bIBas
JKecTamu coBceM ppyroe. IIpu sTom yausu-
TEJIBHO, YTO B GOJIBLIMHCTBE CTy4aeB XKeCTh
OTpa)kajay TIpaBMIbHOE pelleHMe elle 0
TOTO, KaK OHO OBbI/IO CO3HATETBHO UCIIONb30-
BAHO B XOfi€ BbIYVCIEHNIL.

OpHa M3 JMHUI UCCIENOBAaHMIT ObLIa
HalpapjieHa Ha BBLACHeHMe  (PYHKIUU
JKeCTOB: CTABU/ICSA BOIIPOC, ABTIAIOTCA /Y OHU
HPOCTO CIIOCOOOM BEPHYTBCA K OIBITY KOH-
KpeTHbIX HeiicTBmit. OKa3anoch, MCHbITyeMble, KOTOPBIE,
JKeCTUKYIMPYS, paCCKa3bIBa/Ii O pellIeHNN 3a5a4i, CMOI/IN
JIydllle PELINTh CIeAYOYI0 OIM3KYI0 [0 CMBICTY 3aady,
YeM JCIIbITyeMble, COBEpPIIABIINe IIPU PaccKase peaabHble
meiicTBuA ¢ mpenMeTtamu. Ha ocHose atux manubix C.lTon-
IuH-Meqoy [o/araet, 4To >KeCTbl — 3TO Iy Thb K aOCTPaKT-
HOMY 3HaHuio. IIprdem momesHsl Ajst 06ydeHMsT OKa3bl-
BAIOTCSL He TONIBKO KOHKPETHbIE >KECThI, U300paxaroue
HeoOXOAMMbIe [eIICTBUS, HO U IPOCTO yKas3aHMs, IIPOBO-
LUPYIOIe XXeCTUKYIIALUIO B IIeIOM.

Poopuzo Kupoea (Jlectepckuit yHuBepcuteT, Bennko-
Opuranusi) B nekuuy «KoHuenTyaapHble HEMPOHBI» pac-
CKa3an 00 YHUKAJIbHBIX JAHHBIX, IOMYYEHHBIX IPU Pern-
cTparuy BO36YXX/IeHNs OT/E/bHbIX HEIPOHOB TOTIOBHOTO
MO3Tra 4e/IoBeKa, KOTOpas OKa3ajaach BO3MOXHA B CBS3M
C HeOOXO[VIMOCTBIO XUPYPIUIECKOrO BMEIIATENbCTBA /LS
JIedeHNA SIMIETICUIL.

[IpenpABNAA UCTIBITYEMBIM THICAYM PA3TNIHBIX CTHU-
My7oB, P. Kupora o6Hapys>xums, 4T0 B HEKOTOPBIX CTydasx
yHaaercs moxobpaTh CTUMYJI, KOTOPBIJ BBISBIBAET CTOM-
KYIO CENIEKTMBHYIO PEAKIMIO Y OHOJM KOHKPETHOM «IIpo-
CIyLIVBAEMOI» HEPBHOI K/IETKM. DTO MOXeT ObITh (HOTO-
rpadua KOHKPETHOTO 4Ye/IoBeKa, MeCTa, OIpefelleHHOIO
npenMera. OZHAKO caMoe MHTEPECHOE COCTOUT B TOM,
9YTO OffHa K/IEeTKa pearupyeT M306MpareNbHO He Ha KOH-
KPETHBIJ CTUMYTI, @ Ha IIe7I0€ CEMENCTBO CTUMYJIOB, CBA-
3aHHBIX B €MHBIN KOHILIENT. To eCTh aHA/JOTMYHAsA peak-
IVsT KIeTKM MOXeT ObITh 3aMKCMpOBaHa B OTBET Ha
npefbABIeHNe GoTorpadyy OFHOTO M TOTO XKe YeloBeKa
C pasHBIX CTOPOH, Ha HalleyaTaHHOE MM JlaXke IIPOM3He-
CeHHOe MMsI, U Hake Ha 6ojee OTHa/eHHbIE ACCOL[MALIL:
HaIpuMep, p>KaHNe JIOUIAJV MOXKeT BbI3BaTb aKTMBAINIO
KJIeTKM, KOTopas Ipexkie aKTMBMpOBalachb B OTBET Ha
IpefbsBIeHIe N300paKeHNs YeJI0BEKa, 3aHIMAIOIIETOCs
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How sets of cells.
encode concepts in lhe{

Scientific Americar

B KOTOPBIX aHAIM3UPOBAINCH Heipodusn-
OJIOTMYECKI€ ¥ TEHETUYECKUE KOPPEITHI
0COOEHHOCTEN! BOCIIPUATUSA ¥ MBIIUTIEHNS,
XapaKTepHBIX IJIs1 TPENCTaBUTENEN 3amaj-
HOIl («MHAMBUAYANIUCTCKOI», independent)
¥ BOCTOYHOM («KOJTIEKTUBUCTCKON», inter-
dependent) xynbryp. ViccmenoBanus mocien-
HUX JI€T IIO3BONIAIOT IIPEAIIO/NIOXUTD, YTO
XapaKTe€pHada O ]/IHJII/IBI/IIIyaH]/ICTCKI/IX
KyIIbTyp AHAITMTUYIHOCTD U XapaKTepHaA /1A
KOJNIEKTUBUCTCKUX Ky}IbTyp XOMINCTUYHOCTD
HO3HAHWs, C OJHOII CTOPOHBI, 06YCIOB-
JIEHBI OCOOEHHOCTSMM BENEHMsI XO3SIICTBA,
XapaKTE€pHbIMU /I MECTa O6]/ITaHI/IH npen-
CTaBUTeNel KyIbTYpbl (pasinduus, CBA3aH-
HbI€ C XOMMUCTUYHOCTBIO-aHAIMTUYHOCTBIO
IIO3HaHNuA, 6bUH/I BbBIABJ/IEHDI B IIPOBEAEHHOM
II. Kutasgmoit ¢ KojUleraMm LIMpPOKOMac-
IITAOHOM WCCTIENOBAHUN JKUTENENl PEerno-
HOB KI/ITaH, TA€ BbIpAIMBAIOTCA pUC U IIIIE-
HUIA), & C APYTOil CTOPOHBI, T€HETNYECKON
IpPeApacoIOKeHHOCTIO K YCBOSHUIO KY/Ib-
Typr CBO€T0 THUIIA. KpOMe TOrO, KyII])TypHO'
00yCrIoB/IeHHbIE 0COOEHHOCTI 00paboTKN
MHPOPMALUY, COIIACHO HOBENUIMM MaH-
HBIM, HaXOIAT OTpaX€HNE B 3HeKTpI/I‘IeCKOI7[

PucyHok 2. Pogpuro Kupora uutaet nekumio «KoHLenTyasnbHble HENPOHbI».

®oto Konum Masyposorn

nomagbMu. MOXXHO BBI3BaThb PeaKLMIO TOTO € CaMOro
HelipoHa 1 6e3 KaKoif-1160 BHEIIHel CTUMYIALUY, IPO-
CTO MOIIPOCHUB UCIBITYeMOr0 BOOOPA3UTh ITOTO YeI0BEKa.

JIr060nBITHO, YTO MOROOHAST CENEKTVBHAS PeaKuyis
HEVPOHOB BO3HMKAET y>Ke IOCTIe NEePBOJ BCTPEYN C YeNo-
BEKOM I €r0 M300pakeHIeM, IpuIeM BO3HUKAET Cpasy
Ha BCe BUJbI Pe/IEBAHTHOI CTUMY/LILNIL: Pas3/IudHble POTO-
rpa¢un, ums. Bojiee meTanbHBIN aHAIN3 AKTUBHOCTH KIIe-
TOK IIPU IPENbsBIEHNN CTUMYIOB Ha KOpPOTKUe 1 6osee
IJIMHHbIE BPEMEHHbBIE MHTEPBAJIbl IIOKAa3bIBAET, YTO CENIeK-
TUBHasA peaKlysA HelipOHa BO3SHMKAET TOIBKO B TOM CIIy4ae,
€C/IM VICIIBITYeMBIl CIOCOOEH OTYMTAThCSl O IOSIB/ICHUN
crumyna. IlprdeM emre 3afo/iro Ao OTBeTa HAOGIIOAETCS
peakuusi perpeccuy (OHOBOM AKTUBHOCTHU, CBUJETENb-
CTBYIOIL[Asl O TOM, YTO HEPOH yXKe «3HAeT», 4TO 3TO «Ero»
CTUMYJI, OJHAKO BBDKUJAET C OTBETOM IIO TOM W/IM MHOM
npuunHe. P. Kupora nmomaraert, 4To 3T0 nofasaeHne aKTUB-
HOCTM HeIpOHA CBA3aHO CO cOOpoM Hamboree IOTHOI
uH(OpMaLUY O CTUMYJIe, IPUXOIALIEH C Pa3HBIX MOJA/Ib-
HOCTel B HECKOTIbKO Pa3/INIHble MOMEHTBI BPEMEHM.

B 3akmioyenne P. Kupora BbIIBUHYII IpeAIIONOXEHNE,
YTO ONMCAaHHBIE MM HEMPOHBI TUIIIIOKAMIIAa OTBETCTBEHHBI
3a popMupoBaHue SMM30UIECKOI TAMSTH, BBICTPOEHHOI
B acCOLMaTMBHbIe cucTeMbl. Ka)KIblil HellpOH IpefCcTaB-
nsteT cobO0lt ITIEMEHT CeTH, KOTOpask «0TBEYaeT» 3a LeMyI0
CUCTEMY OIIBITA, 3a KOHLIENT, I, HA0OOPOT, KaXKAast CUTya-
LIV BBISBIBAET PEAKIMIO MHOXKECTBA HEMIPOHOB.

IIpurmamennas neKuusA AMOHCKO-aMEPUMKAHCKOTO
uccneposarenst Iuno6y Kumasmol, TpefcTaB/sABIIETO
Muunranckmit yuusepcurer (CIIA), 6bUta mocssieHa
00630py 1 aHA/IN3Y UCCIE[OBAHMIT B OTHOCUTEIBHO HOBOII
00671acTV KOTHUTUBHBIX MCCIEHOBAHMII — TaK HasblBae-
MO «KyJIbTYPHOJ HelipoHayKe». IIpexxpe Bcero pedb mia
0 COOCTBEHHBIX HCCIEHOBAHNUAX aBTOpA ¥ €ro PYIIIbI,

aKTMBHOCTM MO3Ia — HAaIpUMep, B KOMIIO-

HeHTe ERN (error-related negativity, Hera-
TUBHOCTD, CBA3aHHAs C OMIMOKOI) BHISBAHHBIX [OTEHIU-
aJIoB MO3ra B 33jJjayaX Ha BHUMAaHME C BOZHATrPaXIeHMEM
B II0/Ib3y CAMOT'0 MICIIBITYE€MOTO 1 B IIOJIb3Y €T0 JPyTa: €C/N
y IpefcTaBuUTeNel BOCTOYHOI KynbTypbl ERN B 3TX IByX
YCIOBUAX HE Pas3IMYAIOTCH, TO Y IPeACTaBUTENeN 3amaj-
HOVI KynbTypbl ERN B IIepBOM YCTIOBMM BBIPaXKEH HAMHOTO
cunbHee. JIOKaj, BbI3Bal MHOXXECTBO BOIPOCOB M KOM-
MeHTapueB CiIyllareneil, KOTOpble Ipefiaraayu o0CyguThb
pasHble BaApMAHThHl OTBETA Ha BOIPOC O TOM, KaK COOTHO-
CATCA TeHbI, MO3T 1 Ky/IbTypa.

Apmo Mycmaiioku (YauBepcureT Xenbcuaky, OuH-
nAHIVA) B jekuny «KoMMYyHMKaTUBHBIE Heymauu depes
[IpU3My HOTPeGHOCTET TOBOPSIIIErO» IIOKA3asI, YTO KpOMe
OCHOBHOJ 1€ KOMMYHMKaLMM — TIepefadu afpe-
caTy oIpefe/eHHOM MH(DOPMALNY, Y TOBOPAILIETO BpeMs
OT BpeMeHU BOSHMKAIOT 1 [pyrue HOTPeOHOCTM, KOTO-
pble MOTYT OKa3bIBATh BIMsIHIVE Ha MaHEPY YHOTpebIeHns
UM A3bIKAa. B dacTHOCTHM, ec/M 4eloBeK TOBOPUT BCeETAa
OIVMHAKOBO, JICIIONb3YsI OfIHU U Te e BbIpaKeHUA peun,
TO OH MOXXET COKOHOMUTb MHOTO BepOa/TbHBIX PECyPCOB.
JaHHasA cTpaTerus, OGHAKO, YaCTO IPUBOAUT K HETOIIOHM-
MaHMIO CO CTOPOHBI C/TYLIAOLIETO.

C mpyroit CTOpOHBI, MHOTIZIA TOBOPAIUIT MOXET YIO-
TPeO/IATh CIUIIKOM C/IOKHBIE [JIS1 BOCIPUATHS CIOBa
M BBIP@)XEHUSI TONBKO [JIsI TOTO, YTOOBI ITOKA3aTh CBOIO
SI3BIKOBYIO KOMIIETEHTHOCTb, YTO TAKXKe He IYYIINM obpa-
30M CKa3bIBaeTCA Ha IIpoLiecce OOILIeHNA.

HakoHell, M3NMMIIHAS BEXIMBOCTb TaKXKe MOXKET
MeIlaTh TOBOPsLeMY MOROMpaTh MpPaBUIbHbIE C/IOBA,
4TO Je/IaeT ero MpOChOBI MM COBETHI CIMIIKOM 3aBY-
QIMPOBAHHBIMM, 9YTOOBI OBITH afeKBATHO IOHATHIMI
cobecemHMKAMIL.
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PucyHok 3. LLInHo6y KuTtasima untaet nekuumio «<HeipoHayka
KYNbTYPbl: COEAVHAS KyNBTYPY, MO3T U FeHbl».
®oto Konum Masyposorn

Kpome Toro, pyck KOMMYHUKATVBHOI HEy/lauyl TIOBbI-
IIaeTcs B TeX CIydYasdX, KOIFA TOBOPSAIIMI MCIIBIThIBAeT
Te M/IV IHbIe CYJIbHbIE SMOLMY 10 OTHOLIEHUIO K afipecary,
TeM CaMbIM TepsI YaCTb CBOEI A3bIKOBOJ KOMIIETEHLINM.

IloMuMoO TpagULVMOHHON MPe3UEHTCKON JeKLUU
¥ TIPUITIALIIEHHBIX JIEKIUIT, B paMKax KoH(pepeHInu 6510
IIPOBeeHO 14 YCTHBIX U TPU CTEHIOBbIe CEKIMN. YCTHbIE
TOKJIafIbl GBIV CTPYIIMPOBAHbI B CEKLIM 10 TPEAMETHOMY
npuHOuy. B uncne cexkumii 6bUIM 3acelaHMs, TOCBAIICH-
HbIe VICC/IEIOBAHNAM BOCIPUATUS M BHUMAaHUA, TaMATU
U Hay4YeHNs, MbIIUIEHN Y PelleHNs 3a/lad, MHTE/IEKTa U
TBOPYECTBa, IMOLIVIOHAIbHOI PETry/IALNY II03HAHN, KOM-
MYHUKAIUY, @ TAKKe HeJIpOAHAMIKe KOTHUTUBHBIX IIPO-
11€CCOB, MX MOZENNPOBAHNIO, KPOCCKYIbTYPHBIM MCCTIENO-
BaHUAM Mo3HaHUs u Ap. Kpome Toro, psang 3acemanmit 6611
MTOCBSAIIEH METOIO/IOTUY KOTHUTUBHBIX UCC/IENOBAHUI: B
YaCTHOCTU, 3aTPAruBanCh PUIOCOPCKMe, ICUXOMOTIIe-
CKMe U JIMHTBUCTUYECKME aCIEeKThl 3TUX UCCIIeNOBaHMUIA,
o6cyx/anach BO3SMOXHOCTb JCIIONb30BAHMSA METOMIOB
HeIPOHAYKNM B pelleHny MpoO6IeM IICUXOTOTMU ¥ JIMHI-
BMCTHKY, a TaKXXe IIPUBOAWINCH IIPUMepPbI X YCIEUTHOTO
npuMeHeHVs (Hampumep, B fokiaage P.M.Bmacosoit n
T.B. AxyTnHoit ¢ Ko/UteraMm Ha cekuym «VIctopus u Teo-
p¥A KOTHUTMBHON HayKu: IMHTBUCTUYECKNE aCTIeKThbI»). B
pamkax cekumy «VIHTe//IEKT ¥ TBOPYECTBO» JOIIOMHSIIN
APYT Apyra SOKIAfbL, IOCBSIIEHHbIE TBOPUECKIM CIIOCO0-
HocTAM ([I.b.bBorosABneHckas) u pelIeHNI0 TBOPYECKMX
3aja4 yenoBekoM (B. ®. CiimpupoHos, . 0. Bragumupos),
C OIHOI CTOPOHBI, M OOCYX/leHNe WHTE/UIEKTyaIbHBIX
criocobHocTeit XuBOTHBIX (mokmazbl K. A. Hukonbckoit
u V. M.Tloneraesoit), ¢ gpyroit. Cexuus «Bocpuarue n
BHIMaHMe» MPOJEMOHCTPUPOBAIA ITTyOOKOe MPOHUKHO-
BEHJE€ METONOB HEMPO(U3NOIOrNIECKOTO UCCIEHOBAHNIS

(93T, M3T, dMPT) B nsydeHne MexaHN3MOB
nosHaHust. Ha cexunu «HayueHue u maMstb»
06CyX/[amnch KaK 0011[ye IPUHINIIBL PAabOThI
CTPYKTYpbl U OMHAMUKU IIaMATU dYeTOBeKa
u xuBoTHBIX (mokman 0.V, Anekcanaposa),
TaK ¥ KOHKpPETHbIe SMIIMPUYECKIe UCCTIe0-
BaHUsA Pa3IMYHBIX POPM HaMATU C UCIOIMb-
30BaHMEM  IICUXOJIOTMYECKMX  METOJVK
(moxmapger B.B.Hypkosoit, E.A.Bamyesoit)
Y METOJJOB PeruCTpalyy aKTMBHOCTU MO3Ta
: (33T m M3I). CobcTBeHHO Heltpodusmo-
[ JIOTMYeCKIe MCCIIEHOBaHUSA ObUIM COOPaHBI
| Ha cexkuun «HelipoguHaMuka KOTHUTUB-
HBIX IIPOLIECCOB», I7le aHaIu3 pasBOpauM-
BaJICSl Ha CaMBbIX pasHBIX YPOBHAX, BIUIOTHb
IO YPOBHS OTENbHOTO HeVpoHa (moKmaf
A.C.ParymHaka) M 9KCIOpeccuy TIeHa
c-Fos npu GopMupoBaHuM CrefoB MaMsATH
(moxnap O.E. CBapHuK).

Ha cTeH0BBIX CEKIIMSIX OBIT IPENCTAB-
JIeH IIMPOKUIT CIIEKTP JOK/IALOB IO PasHbIM
npo6reMaM KOTHUTHBHBIX MCCIETOBaHMUIL.
B ux umcme — wmccnenoBaHus B o6mactu
_ JIVUHTBUCTMKY, HappaTuBa, IICUXOJIOTMYe-

1 CKMX MEeXaHM3MOB ¥ MO3TOBBIX KOPPE/LATOB

peuM ¥ IO3HaBaTeNbHbIX NPOLECCOB (3pu-
TEJIBHOTO BOCIPUATHS, BHUMaHUs, pabodelt HaMATH,
KaTeropusalyiy, pelieHns MbICTUTEe/IbHBIX 3a/jad) B HOpMe
U Ha KJIMHM4YeCKOM MaTepuaJle, y 4eloBeKa I Y XKMBOTHBIX.
[TosHaHMe aHAMM3MPOBAJNOCh Ha CaMbIX Pa3HBIX YPOB-
HAX: Ha4MHAA OT er0 HeMpOXMMUYECKUX U MOJIEeKYIAp-
HBIX MEXaHM3MOB U 3aKaHYMBas COLMAIbHBIMU U SMOLIM-
OHa/NbHBIMU (akTOpaMM. B COOTBETCTBMM C pelleHNEM
IPOrPaMMHOTO KOMMTeTa KOH(EpEeHIN COBMECTHO C
O61iecTBOM KOTHMTMBHOIM HAayKM IO UTOraM paboTel
CTEHJIOBBIX CeKUMIl ObUT BBIOpPAH JIyUIINIT JOK/IAf, Ipek-
CTaBJICHHBII MOJIOABIM ydeHbIM. Harpagel ymocTommncs
noxnan A.B.Kenposa (M®TV, MockBa) B cOaBTOPCTBE C
K.B. AnoxuabiM (HMI HOpManbHOI G1U3M0IOrny MMeHn
I1.K. Anoxmnua PAH n HUIJ «KypuaToBcKuit MHCTUTYT»,
MockBa) «Mopienb eMHNYHOTO KOTHUTMBHOTO 3MM30[a
IIst U3YYEeHNs KIIETOYHBIX OCHOB (POPMUPOBAHUS [JONITO-
BpEMEHHOIT 0OOHATENTbHOI TTAMSIITI».

ITporpaMMy 3aBepuIAlOLero [HsA KOH(epeHINn
COCTaBWIM IIAITh IIApa/I/IEIbHBIX BOPKILIOIIOB, HA KOTOPBIX
06CyX/annch KaK MOrpaHUYIHBIE, TaK 1 [JeHTPaJIbHBbIE IPO-
671eMbI KOTHUTYBHBIX MCCIIETOBAHMUIL: «3PETOCTD YeTOBEKA:
pe3y/bTaT pasBUTUSA WIM CaMo pasButue?», «OcobeHHO-
CTU Pa3BUTHUA feTell, )KUBYLINX B OU- 1 IOTVIMHTBA/IbHO
cpene», «KoHIenTyanbHble CTPYKTYphl KaK OCHOBAa MeH-
TaJIbHBIX PeCypCOB: MeXXAVIINIUINHAPHBII HOAX0M», «I1pu-
HATHE peIleHui» 1 «I3bIKOBasg KOMMYHMKaIuA: HOPMa,
YCBOEHME, TATOTIOT VY.

B pamMkax mepBoro u3 BOPKIIOIIOB, pab0TOi KOTOPOTO
pyxosoqmmu  E.A.Cepruenko (VIHCTUTYT IICHXONMOTHM
PAH) n A.H.TTogassaxos (HIY BII3), o6¢cyxpaanuce npe-
UMYIIeCTBEHHO IICUXOJIOTMYEeCKNe Y MEeTOHOIOTMYecKye
aCIIeKTHI MPOOIEMBl pa3BUTUA U JJOCTVDKEHUS 3PENOCTH,
KaK KOTHUTUBHOI, TaK ¥ IMYHOCTHO!. AHaIN3MpPOBaNach
caMa KaTeropus 3peNoCTy, KPUTEPUM 3PeNoil JIMYHO-
cti, ocobeHHOCTH ee moBemeHus. Kpome Toro, Ha BOpK-
more 6bUT IPEACTABIEH JOKIAM M3 OOIaCTH HePOHAYK,

|
]
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Camas

PucyHok 4. Apto MycTtanoky Yntaet nekumo «KoMmmyHukaTme-
Hble HeyJa4m 4Yepes Npu3mMy noTpebHOCTEN rOBOPSALLErO».
®oto KOonum Masyposoi

MOCBALLEHHBII Pa3sBUTUIO ITO3HABATEIbHON [€ATENIbHO-
CTU [OUIKOJbHMKOB ¥ MJIAfIINX IIKOJbHUKOB B CBA3U
¢ co3peBaHMeM IIpePOHTATBHOI KOPBI TOJIOBHOTO MO3Ia
(P. V1. MaunHcKasn).

Bropoit Bopkmion nop pykosopctBoM T.B.YepHnu-
rosckoit (CIT6I'Y) u M. M. Bespykux (VIHCTUTYT BO3pacT-
Holt ¢usnonornu PAO), B paboTe KOTOPOro y4acTBOBA/IN
npepcraButeny pasubix crpaH (lepmanmu, Hopserum,
Tommanpuy, Jauum u fp.), CTPOMICSA BOKPYT aKTYaIbHO
151 91I0X M TI06am3anuy npobieMsl OVMTMHTBU3MA U LA
CMEXHBIX MPOO/IeM, CBSI3aHHBIX C KOTHUTMBHBIM Pas3BM-
THEM JieTell, PacTYLIUX B OM/IMHIBA/IbHON Cpefie, C MHTeTpa-
I[Meil TAaKUX JIeTell B 00pa3oBaTe/IbHbIE IPOTPAMMBI 1 T.II.

Ha Bopk1iiore 1o IpMHATHIO pelieHNs1, paboTa B paM-
Kax KoToporo Benach nof, pykosogcrsoM 0. E. [llenennua
(Mucturyt dusmonornu um. V1. I1. ITasnosa PAH, Canxr-
ITetepbypr) u C.A. Mannuesa (Caukr-Ilerep6yprcxmit
YHUBEpPCUTET), 0OCY>KAANMUCh JOKIAaAbl, 3aTparnBaomine
caMble pasHble IIO3HABaTe/IbHbIE NPOLIECCHI, B KOTOPBIX
MOXeT OBITh BOCTPEOOBAH MeXaHU3M IMPUHATUS pellle-
HIsI, HAYMHAsE OT OOGHApPyXeHWsI CEHCOPHBIX CTUMYJIOB
(moxmag W.T. CKOTHMKOBOJI), 3pUTENBHOTO BOCIIPU-
tua (goxnansl E. B. Jloryrosoit, M. b. KysanpuHoit u np.)
U UMIUIMIMTHOrO HaydeHu:a (moxmapel H.B.Mopom-
knuoit, VI.VI.VIBaHues) m 3akaHuuMBas QopMMpOBa-
HUeM JIOKHBIX BocrmoMmuHaHmil (moxmax B.A. Tepuiko-
BUY) U IPUHATIEM OPraHM3ALMOHHBIX pelleHnit (oKmaz
C.A. Mauudesa). O6CyXaeHIe HOCUIO MEXJUCIIUITIN-
HapHbBII XapaKTep, HO pPa3BOPAYMBAIOCh IpeuMyle-
CTBEHHO Ha CTBIKE IICMXOJIOTUM Y HEMPOHAYK.

OcHoBHasA upes BOPKIIONA «SI3bIKOBas KOMMYHMKA-
1uA: HOpMa, ycBoeHne, naronorua» (pyk. O.B. ®enoposa,
MTI'Y umenu M. B. JToMOHOCOBa) cOCTOs/Ia B OO beNMHEHNN

YCUINMIA  MCCIIefoBaTeNel, 3aHMMAOIMXCS
U3ydeHMeM pa3IMYHbIX AaCIeKTOB A3BIKO-
BOJ KOMMYHMKallVf, B IeEPBYI0 oOdepenb
CBA3AaHHBIX C YCTHON peublo. TemaTmkxa
BOPKIIIOIIA BK/IIOYana, C OFHOI CTOPOHBI,
OIVICaHMe YCTHOI pedu B IPYIIe «HOPMBI»
(moxmapgel  A.Mycraiioky, 10.0O.Hurmary-
mHol, O.B.PaeBoil); ¢ [gpyroit CTOpPOHBI,
B paMKaX BOPKIIOIA 06CY>KAAINCh BOIPOCH
yCBOeHMA  KOMMYHMKATUBHBIX  HAaBBIKOB
[eTbMM Ha pasHBIX CTaUsAX OHTOTeHe3a
(moxmanpr B.K.IIpoxomenu, B.B.Kasakos-
ckorr, IT.M.OitcmonT). Hakonen, TpeTbum
Ba)KHBIM aCIIeKTOM BOPKIIOIA CTA/IO OINCa-
HI€ A3BIKOBBIX OCOOEHHOCTEN, BO3HUKAIO-
VX IPU Pa3IMYHOTO POfa MATONOTMAX —
a uMeHHO adasuy, TO eCTb CHUCTEMHOM
HapylIeHNN y>xe copMupoBaBIIelics pedn,
BO3HMKAIOILIEM IIPY OpPraHMYECKUX MOBPEXK-
meHusx Mosra (moxmang FO. AKMHUHOI ¢ coaB-
TOpaMI), U KUCTIEKCUU, TO eCTb M36Mparenn-
HOJM HECHOCOOHOCTM OB/IAfeTh HABBIKOM
YTeHUs, HECMOTPsl Ha JOCTaTOYHBIN [Is
3TOTO YPOBEHb MHTE/UIEKTYAaIbHOIO 1 pede-
Boro pasButusa (mokmay V. bamuionnene
n A.H.KopHesa).

Haxkogel1, B mporpaMme 3aK/II0YUTE/IbHOTO J{HSI KOH-
depennuu O6bUT BOPKIIOI, MOCBSIEHHBIN MCCIETOBA-
HUIO KOHIIENTYa/JIbHBIX CTPYKTYp KaK OCHOBBI MEHTAJIb-
HBIX pecypcoB. Bemymme Bopkmiona, M.A.XonopHas
u E.B.Bonkosa (MucturyT ncuxonoruu PAH, Mocksa),
OTKPBUIN 3acefjaHle CBOUMMY JOKTAlaMIi, B KOTOPBIX Cpasy
IpefCTaBWIY KOHIENTYaJbHbIe CTPYKTYPbl OTHOCAIIN-
MICA, C OTHON CTOPOHBI, K YHMBEPCa/IbHBIM ICUXIYECKIM
MeXaHM3MaM, 3aTParvBaloIUM HepoQpU3NOTOTNIecKIit
YPOBEHB, a C APYTOil CTOPOHBI, OTBEYAIOLIVMY 38 (GOpMU-
pOBaHIe Y3KOCIIeL[a/IbHOTO 3HAHMA.

Bopkuion —xapakTepyu3oBajICs IIMPOKUM  CIIEKT-
POM METOOB NCCIENOBAHNA: OT PUCYHOUHBIX 3aaHWI
Ha u3obpaxenme moHsaTHit (B mokmamax . A.JIamoBoil,
K.C. MuxanpueHKO) o aHanusa gaHHbx DI (B mokmame
O.B.Illep6akosoit, V.A.Topbynosa u zp.). O6cyxpia-
JIVCh BOIIPOCHI, CBSI3aHHbIE C MEHTA/IbHBIMM PeCcypcaMu
B cosnagamomeM nosegeHnn (C.A. Xasosa), opraHusa-
nueit ecrectBeHHbIX (E.B.BonkoBa) M MCKyCCTBEHHBIX
(T. A.Pe6exo) MOHATUIHBIX CUCTEM, KOTHUTUBHBIMU TIPY-
Bbrukamu (M. B. OcopuHa), BOIIpOCHI 3KCIEPTHOTO 3HAHUA
(O.B.Iepbaxosa, . H. Makaposa) u ap.

Kak 06b14H0, B paMKax KOoHGepeHIuM ObII0 MPOBe-
IeHo cobpaHye MeXpernoHaabHOM aCCOLMAINM KOTHU-
TUBHBIX MCCTIEIOBAHNI, IIOCBAIIEHHOE OOCY>KIEHUIO fIesi-
TENBHOCTY ACCOLMALIUM U BHIOOpAM HOBOTO Mpe3NIEHTA.
OuepenHbIM TPE3UAEHTOM ACCOLMALINN, OCHOBHON 00s-
3aHHOCTBIO KOTOPOTO SABJAETCS IOATOTOBKA CIIEHYIO-
meit koHdepenunu, cran KoHcranTuH Bragmmuposuy
AHOXWH.

K mawamy xoHdepeHumu ObUT BbINyIIeH cOOp-
HUK TesucoB (IllecTas MexmyHapopgHasd KOHQepeHIuA
II0 KOTHUTMBHON Hayke: Tesucwl mokmamoB. KammHuH-
rpap, 23-27 utons 2014 r. Kanuuuurpap, 2014. 752 c.).
OnekTpoHHass Bepcus COOpPHMKA [OCTYIIHA Ha caiiTe

KOH{I]GQGHUI/H/I.
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