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The Role of Referential Intention
as a Component of Joint Attention
in Object-Label Association

and Shared Knowledge Acquisition

Tatyana N. Kotova
The Laboratory of Cognitive Research, Russian Academy of National Economy and Public Administration (RANEPA),
Moscow, Russia

Alexey A. Kotov

Laboratory for Cognitive Research, National Research University “Higher School of Economics”, Moscow, Russia

Abstract. Discrepancies in the evidence for the influence of joint attention on lexical acquisition seem to have two causes:
the variety of possible lexical acquisition outcomes (formation of an association between an object and a word, or emergence
of a unit of the symbolic system) and variety in the contents of joint attention (the act of naming, the using of an object, events
involving the object). In this study, we varied the moment when an object was named (familiarization with the object; using
the object; removing the object). We suppose that providing children with referential intention cues, which are involved
in an object’s familiarization, facilitates their discerning of the word as a sign in the symbolic system, in contrast to the joint
attention without this component. Based on our results, the choice of an object as a referent of the heard label showed that
children established object-label matching in all conditions. The test for the mutual exclusivity phenomenon was passed only
in the familiarization condition. Thus, drawing a child’s attention to the act of naming is critical for the formation of a new
unit in the symbolic system; that is, for shared knowledge acquisition.
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Introduction

There are discrepancies in the evidence for the influ-
ence of joint attention on lexical acquisition (see review
in Akhtar & Gernsbacher, 2007). Some authors suppose
that joint attention is an essential element in the pro-
cess of learning a new word (Baldwin, 1995; Akhtar, Jip-

son, & Callanan, 2001; Diesendruck, Markson, Akhtar, &
Reudor, 2004). Their studies revealed that children learn
a new artificial label for a new object significantly better
when the joint attention of the child and the experimenter
is focused on this new object at the moment of the new
label pronunciation (Baldwin, Markman, Bill, Desjardins,
Irwin, & Tidball, 1996). Furthermore, an unaccompanied
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child’s mere the observation of the joint attention of others
has such an impact (Floor & Akhtar, 2006). In fact, video
demonstration or third-party observation of one person
labeling an object for another person in reciprocal inter-
action is effective for word learning, unlike the observa-
tion of a one-sided offering of information between the two
parties (O'Doherty, Troseth, Shimpi, Goldenberg, Akhtar,
& Saylor, 2011).

Other authors insist that the findings about joint atten-
tion’s influence can be explained by the contextual nature
of attention and memory (Samuelson & Smith, 1998; Smith,
Jones, & Landau, 1996; Smith, 2000). A context change
usually accompanies an adult’s bid for joint attention, and
therefore it may be this novelty that grabs a child’s attention
and provides an opportunity to remember the connection
between an object and a word (Samuelson & Smith, 1998).

There is also evidence that grabbing of child’s atten-
tion does not always increase label learning (Baldwin et al.,
1996; Houston-Price, Plunkett, & Duffy, 2006). For exam-
ple, the 18 to 20-month-olds in the experiment by Baldwin
and colleagues did not learn a word uttered by a disembod-
ied voice using infant-directed speech, even though it was
contingent on the child’s own attention to an object (Bald-
win et al., 1996). The utterances lacked cues to reference,
which are the most important components of joint atten-
tion in the social/communicative account (Baldwin, 1995;
Moore, Angelopoulos & Bennett, 1999; Akhtar, 2005; Toma-
sello, 2001; Sabbagh & Baldwin, 2005). The understanding
of a speaker’s referential intent is supposed to be the critical
factor for word learning in this account, since a word is con-
sidered to be a component of the communicative system,
and hence, a part of shared knowledge (Tomasello, 2001).
The theory based on general cognitive processes appeals
to object-label matching (Samuelson & Smith, 1998; Smith,
2000), which may be understood as an association between
an object and a word.

We suppose that both of the forms of representation
of a connection between a word and an object (the word
as a unit of symbolic system and the word-object associ-
ation) are acquired simultaneously in the natural situa-
tion of word learning, but they are provided by different
factors. Referential intention cues facilitate the emergence
of a unit in the symbolic system as it is formed for com-
munication. Furthermore, word-object association, as with
any other matching, is under the impact of attention and
memory support.

Interestingly, Fennel and Waxmans (2006) study
revealed that referential intention, expressed by the gram-
matical construction of the phrase “Look at the ....! I like
the .., gave 14-month-olds the opportunity to use pho-
netic detail (“bin” and “din”) to map novel words to objects
in a habituation paradigm. The study’s participants looked
significantly longer in the trials with switched words than
in the trials with the same word during the demonstra-
tion of the same object, in contrast to toddlers hearing
isolated words. These findings demonstrate that referen-
tial intention allows children to determine that the present
set of sounds is a sign for marking an object. But it does
not seem to be necessary for association of the object with
the set of sounds.

The current study examines whether referential inten-
tion as a possible component of joint attention has a spe-

cial effect on the forming of symbolic system units. We con-
trolled the support for children’s attention and memory from
joint attention by comparing word learning in joint atten-
tion with varied content: familiarization with an object,
object using, demonstration and removing the object.

To measure the acquisition of a symbolic system unit
in contrast to object-label matching, we used a special test
based on the phenomenon of mutual exclusivity (Mark-
man & Wachtel, 1988; Diesendruck & Markson, 2001).
Three-year-olds tend to choose a novel object rather than
a familiar one when asked for the referent of a novel label.
This tendency is considered to reflect childrens avoid-
ance of lexical overlapping. The meanings of words can-
not be overlapped if the words are elements of one lexical
system. Consequently, the mutual exclusivity phenome-
non implies that children recognize a demonstrated label
as an element of the lexical system in common with other
labels. In the present study, a more traditional comprehen-
sion test was exploited to examine object-label matching.

Method

Participants

Seventy-nine children (M = 3 years 7 months; range =
2 years 11 months to 3 years 11 months; SD = 2.3 months;
38 boys and 41 girls) participated in the study. Additional
four participants were excluded from the final analysis
because of (a) fussiness (i. e., failing to play on warm-up
phase, n = 1), (b) experimenter error (n = 2), and equip-
ment failure (n = 1). Children were recruited from local
preschools. Parents of all of the children provided informed
consent to participate in the study.

Stimuli

Two sets of experimental objects (target and test) with
varying shapes, parts, colors, textures, and roughly equal
size were used in this experiment (see Figure 1). Along with
the experimental objects, an additional supporting object
was designed for use with the target objects (Figure 1).
The set of target objects consisted of three items, each
with a small loop which could be attached to the support-
ing object. One of the three objects was presented during
the first phase of the procedure (the Demonstration Phase).
A separate set of test objects consisted of four items: one
of them was shown in the mutual exclusivity test (paired
with a target object) and three of them were shown dur-
ing the comprehension test (again, accompanied by a tar-
get object).

The pseudowords “moza” and “gatsun” were used
as novel labels and as an alternative label in the mutual
exclusivity test with equal frequency in the different
conditions, and were chosen because they obey the rules
of Russian phonology.

Design and Procedure

The study involved a Demonstration Phase (consisting
of a Familiarization stage, Using stage and Removing stage)
and a Test Phase. The independent variable was the stage
of the Demonstration Phase during which an object
was labeled. That was the between-subject variable with

The Russian Journal of Cognitive Science

Vol. 2, Issue 4, December 2015

www.cogjournal.org


http://www.cogjournal.org/
http://www.cogjournal.org/

Tatyana N. Kotova & Alexey A. Kotov

Referential Intention in Word Learning

the three experimental conditions. All of the experimental
conditions (familiarization, using and removing) included
cues to support attention and memory in making a connec-
tion between a word and an object. Only the familiariza-
tion condition included referential intention cues, which
were implemented in the pragmatic meaning of the novel
object’s presentation. The linguistic parameters were equal-
ized as much as possible at different stages and consisted
of phrases for commenting on the manipulation with
the target object.

Along with the experimental conditions, the control
condition without labeling was introduced in the design
of the experiment. A separate group of participants passed
through all stages of the Demonstration Phase without
any labeling of the target object. This condition allowed
us to ascertain whether possible differences in test perfor-
mances were caused by label availability in the three exper-
imental conditions.

The combination of conditions with the target object
was counterbalanced. Children were tested individually
in a quiet room at their preschool. After a brief warm-up
play session with the experimenter and familiar toys, child-
ren were told that they were going to be shown some new
things that the experimenter had.

Demonstration Phase. During the following stages,
the experimenter established joint attention with the child
towards a target object: alternating the gaze between
the object and the child, and showing the object by turn-
ing it in different directions. The experimenter also named
the target object four times in each of the stages: with a label
in experimental conditions of labeling or with pronouns
in experimental conditions of labeling in another stage and
in the control condition.

Familiarization stage. The experimenter placed
a transparent box with a novel object inside it in front
of the child and said, “Look, what I have! Lets take
the moza/it out of the box? We open the lid and take
the moza/it out of the box!” <opened the lid and invited
the child to look at the box by the gaze> “Here is the moza/
it! We take the moza/it out and close the box, ok?” Then
the target object was taken out and exhibited to the child.

Using stage. The experimenter then said, “I want
to show you how to play with the moza/it! I have a spe-
cial hook here” <showed the hook on the bottom side
of the supporting object> “We hang the moza/it on this
hook and swing the moza/it! Cool! Look, the moza/it
is swinging! Do you want to do it like that?” The experi-
menter allowed the child to explore the exemplar for
approximately 30 seconds.

Removing stage. Next, the experimenter said: “Did
you like to play? Now let’s return the moza/it to the box!
We have the special box for the moza/it!” <placed the box
on the table and opened it> “We open the lid and put
the moza/it inside! Now the moza/it is in the box! I have
other toys, let’s play with them now!”

The experimenter then began the interference play
with familiar toys for approximately two minutes.

Test Phase. Mutual exclusivity test. The experimenter
brought out one of the test objects and the target object,
placed them in front of the child, and said: “Look, what
I have! Let’s play with them now!” The child and the experi-
menter played freely with the objects for about one minute.

Then the objects were set back down in front of the child and
the experimenter asked, “Give me the gatzun, please!” ‘Gat-
sun’ was an alternative word, which the child had not heard
in the Demonstration Phase, when the target object was
labeled ‘moza, and vice versa. The experimenter waited
up to 20 seconds for the child to hand over one of the two
objects on the table. When given any object, the experi-
menter encouraged the child by saying, “Thank you!”
Then, the experimenter hid the objects under the table and
offered to look for what else she had. If the child was reluc-
tant to choose an object after 20 seconds, the child’s results
in both tests were excluded (n = 1).

Comprehension test. The experimenter brought out
one of the test objects and the target object, placed them
in front of the child, and said: “Look, what I have! Let’s play
with them now!” The child and the experimenter played
freely with the objects for about a minute. Then the objects
were set back down in front of the child and the experi-
menter said, “Give me the moza, please!” ‘Moza was used
when it was the pseudoword that the child had heard
in the Demonstration Phase in all experimental conditions
with labeling; when the target object was labeled ‘gatsun,
the experimenter asked to give her the ‘gatsun. The experi-
menter waited up to 20 seconds for the child to hand over
one of the four objects on the table. When given any object,
the experimenter encouraged the child by saying, “Thank
you!” If the child was reluctant to choose an object after
20 seconds, the child’s results in both tests were excluded
(n=0).

After the tests, the experimenter placed the test objects
and the target object in front of the child, and asked the recall
question, “Do you remember what we were playing with
in the beginning? Which of them? Give it to me, please!”
If the child was reluctant to choose an object, the experi-
menter brought out the supporting object with a hook and
asked, “Which of them were we playing with this one?”

The placement of the test objects on the table was
determined randomly. All experimental sessions were
videotaped for initial and reliability coding.

Results

Table 1 shows the number of participants in the three
experimental conditions and control condition who
selected the target object during the comprehension test.
The statistical analysis confirmed that in all three experi-
mental conditions, the children performed this test sig-
nificantly better than would be expected by chance (25%)
(x* = 19.11, p< .001; y* = 38.23, p < .001 and y*= 10.01,
p =.002). In the control condition without labeling, the chil-
dren chose a referent for the label as expected by chance
(25%), x*= 0.02, p = .97. The children therefore acquired
the object-label matching after four utterances of the label
in any stage of the object demonstration: whether upon first
familiarization, use of the object, or even moving the object
back to its container. It should be noted that the smallest
deviation from chance was found in the removing condi-
tion, and the largest deviation was in the using condition.

The mutual exclusivity test was passed only in one
condition, namely familiarization (see Table 1). Only when
the label was uttered in the first stage of the object’s dem-
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Target objects

Test objects

Additional construction for the
target object's manipulation

Figure 1. Experimental target and test objects and additional construction for the target object’s manipulation

(supporting object with a hook).

Table 1.

Number of Children Performing the Comprehension and Mutual Exclusivity Tests in All Conditions

Comprehension test (%) Mutual exclusivity test (%)

o right
Familiarization stage
wrong
) right
Using stage
wrong
right
Removing stage
wrong
“right”
Without labeling . )
wrong

Note. * p<.05, ** p<.01, ** p<.001

onstration did the children choose the unfamiliar object
as a referent of the unfamiliar label significantly more often
than would be expected by chance (50 %; y*= 4.26; p = .039
in contradiction to x*=1.64; p = .201 and y*=2.33; p =.127).
In the control condition without labeling, the children
chose a referent for the label as expected by chance (50 %;
x*= 0.53, p = .78). These findings demonstrate that expos-
ing children to a novel word through familiarization with
an object allows children to recognize the word as an ele-
ment of common knowledge with the experimenter. Expos-
ing the word through the later stages did not have such
an effect, although there was the joint attention context
through those stages.

In the familiarization condition, 5 of 19 participants
answered the recall question before supporting object dem-
onstration (26%); in the using condition, 7 of 22 partici-
pants (32%) did so; in the removing condition, 6 of 21 (28%)
did so; and in the without label condition, 6 of 17 partici-
pants (35%) did so. All of the children recalled the target
object after the supporting object demonstration.

11 (57.9) 14 (73.7)*
8 (42.1) 5 (26.3)
16 (72.7)** 14 (63.6)
6 (27.3) 8 (36.4)
10 (47.6)™ 14 (66.7)
11 (52.4) 7 (33.3)
4 (23.5) 10 (58.8)
13 (76.5) 741.2)
Discussion

The current study examined whether providing children
with referential intention cues facilitates their discern-
ing of a word as a sign in the symbolic system, in contrast
to the joint attention with other content. We expected that
joint attention without referential intention cues would
support childrens general cognitive processes and there-
fore would allow them to match the pronounced label with
the demonstrated object. The obtained data confirmed our
expectation.

The inconsistency of results from the two tests pro-
vides evidence that object-label matching does not always
accompany acquisition of shared knowledge. We observed
children who could choose the object correctly when asked
for the referent of a presented label, but who did not avoid
lexical overlapping of this label and a novel one. We sup-
pose that they did not use the knowledge about matching
a presented label with a presented object to match a novel
label with a novel object, which would be typical for chil-
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dren of this age (Markman & Wachtel, 1988; Diesendruck
& Markson, 2001).

The common component of the familairization con-
dition (the only condition of the current study in which
the mutual exclusivity test was performed) and the tradi-
tional procedure for studying the mutual exclusivity phe-
nomenon is an expression of referential intention. Con-
sequently, it is possible that a referential intention cue
is not critical for word learning on the whole, but for
its important side that is acquisition of the symbolic
system unit.

It is worth pointing out that, in this study, referential
intention was not expressed with any linguistic parame-
ters of communication, unlike Diesendruck and Markson’s
experiment (2001) where naming phrases were used (“Look
at this one, it’s a zev. ... This is a zev”). It was the pragmat-
ics that conveyed referential intention in the familiariza-
tion stage: when an adult shows a novel object and names
it in that moment, the child’s attention is attracted to the act
of naming.

Although an alternation of the gaze between the object
and the child is also considered to be a referential cue (Bald-
win, 1995), these findings demonstrate that it does not have
such an effect on word learning. We suppose that gaze direc-
tion gives a child the opportunity to find the named object
(the referent), but it does not necessarily indicate a referen-
tial intention. Perhaps it is not surprising, then, that joint
attention with other content allowed children to perform
the comprehension test but not the mutual exclusivity test.
Consequently, we found evidence that object-label match-
ing and acquisition of a sign in the symbolic system depend
on different factors.

The procedure of the current study did not include
a demonstration of test objects along with the target object.
This might cause doubt about whether children could
choose the target object because of its salience as previously
presented. However, in the control condition without label-
ing, children did not prefer the target object in spite of that
fact that it was the only previously presented object in this
condition.

Furthermore, the children had an opportunity to play
freely with the test objects along with the target object for
about a minute at the beginning of the tests. We suppose
that this play time reduced the salience of the target object,
because only a small number of the participants were able
to recall the object identified as “what we were playing with
in the beginning”. However, all of the children could recall
the target object when the supporting object was presented;
therefore, they seemed to retain the target object demon-
stration but not to distinguish it as the one that was pre-
sented earlier than all the other objects.

In the condition without labeling, having seen a novel
object in the mutual exclusivity test, some of the children
asked the experimenter, “And how to play with this?” This
reaction demonstrated that they acquired shared knowl-
edge about the target object when it had not been labeled,
but that the knowledge concerned the method of using
the object. That fact allows us to assume that intentional
demonstration of an object invites children to acquire
shared knowledge about it.

It remains unclear whether revealing a speaker’s intent
to name an object affects shared knowledge acquisition or
its combination with naming. Further studies that con-
trol for this distinction are needed to investigate the social
and statistical learning mechanisms involved with respect
to words and other cultural aspects.
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Annotanus. CylecTByIoI[ie Ha JaHHbI MOMEHT PAasHOI/IACKsI B Pe3y/IbTaTax SMIMPUUECKUX MCCIEfOBAHMIT B 06/1acTH
B/IVSIHMSL COBMECTHOTO BHUMAHUS Ha OCBOEHME PeOEHKOM HOBOTO C/IOBA, KaK MBI IIPEAIIOIaraeM, NMeIOT 1I0f coboit fBe
OCHOBHBIe IIPUYNMHBL: PasHOOOpasue BOSMOXHBIX Pe3y/IbTATOB JIEKCMYIECKOro HaydeHms (popMmpoBaHMe acCOLMAI[UN
MEeXJy 3By4aHJEM C/IOBA U BUJOM O0beKTa WM BOSHUKHOBEHIVE eIVHUI[BI CHUMBOINYECKOI CHCTEMBI) M pa3HOOOpasue
BO3MOXXHBIX CO€P)KaHMII COBMECTHOTO BHMMaHMs (CaM aKT HaMMEHOBAHMsA, UCIIO/Ib30BaHMe 00BEKTa, COOBITIS, IIPONC-
xopsmye ¢ 06beKTOM). B JaHHOM MCCTeToBaHUM MBI BapbIPOBAJIM TY CTAAUIO B XOfIe IEMOHCTPAL[UM 00'beKTa, Ha KOTOPOIt
B3POC/IbLIT Ha3bIBAJI €T0 PeOeHKy (03HAKOMIIEHNE C 0O BEKTOM, MCIIOIb30BaHNe 00beKkTa IWin yorpaHie o6bexra). Ml mofa-
raeM, 9TO CUTHAJIBI O pedepeHIaTbHOM HaMePeHUN CO CTOPOHBI JeMOHCTPUPYIOIIEro 00bEKT B3POCIOr0, BKIIOUEHHBIE
B CTA/{MI0 O3HAKOM/IEHIS C 0O'BEKTOM, IPUBO/SAT K BK/IIOUEHNIO CTIOBA B 3HAKOBYIO CUCTEMY pebeHKa, TOIIa KaKk COBMECTHOe
BHIMaHue 6e3 9TOro KOMIIOHEHTa He IIPYBOAUT K TAKOMY pe3ynbrary. TecT Ha BbIOOP 00beKTa IO CI0BY [TOKA3aJI, YTO JAeTH
YCTaHAB/IMBAIOT ACCOLIMATUBHYIO CBSI3b MEXY CIOBOM 1 00'bEKTOM BO BCex Tpex ycnoBusx. Torga kak ME-tect, mocTpoeH-
HBII1 110 TIPOLIEAYpe BbIsAB/IeHNs (PeHOMEHA B3aMMHOTO VCK/IIOUeH s, ObIT IPOIifieH TOIbKO TeMU UCIBITYeMBIMM, KTO YCIIbI-
IIajI Ha3BaHue 00'beKTa Ha CTaANY O3HAKOM/IEHISI C HUM. TakyM 06pa3oM, Mbl BUAUM, UTO IIPUBJIeYeHEe BHUMAHNS pebeHKa
K aKTy Ha3bIBaHMsI 00'beKTa SB/IAETCS KPUTUIECKU BKHBIM /51 GOPMUPOBAHMSI HOBOII €MHUIIBI 3HAKOBOJ CUCTEMBI.
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Abstract. In this paper, we look into the interaction of several languages in a multilingual language system. Studies involving
speakers of three or more language are not common, with most research focused instead on various aspects of bilingualism.
We believe, however, that research of the processes involved when several (more than two) languages are used could provide
the existing body of research with additional data about language interaction. In this study, we attempt to evaluate a multilevel
network model shared between several languages which integrates lexical, semantic and syntactic information. To this
end, we proposed an experimental paradigm in which trilingual participants translate phrases and sentences from their
Language 2 to Language 3 (and vice versa) while they are primed subliminally with single words in Language 1. We carried
out a series of experiments where we manipulated prime types as well as the type of phrases and sentences. We hypothesized
that Language 1 primes will interfere with the translation between Languages 2 and 3, leading to longer translation times, and
that the amount of interference would vary in different conditions. Our hypotheses were partially confirmed for some types
of stimuli but not for others. The implications of these results for existing models and theories are discussed.

Correspondence: Vladimir F. Spiridonov, vfspiridonov@yandex.ru; Emilia V. Ezrina, ezrina@yandex.ru,
Prospect Vernadskogo 82, Building 9, Office 2402, 119571 Moscow, Russia

Keywords: multilinguals, trilinguals, network model, parallel non-selective access, syntactic nodes, subliminal priming,
translation, Russian, English, Spanish

Copyright © 2015. Vladimir F. Spiridonov, Emilia V. Ezrina. 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 authors are credited and that the original publication in this journal is cited, in accordance
with accepted academic practice.

Acknowledgments. We would like to thank Maria Falikman and Eleonora Rossi for providing valuable comments on this study
and this manuscript, and Vyacheslav Ivanov for writing the software to run the experiments. We also thank the anonymous
students and the administration of School #1252 Cervantes in Moscow for active participation in the experiments, as well
as other participants of the experiment. We would like to especially acknowledge the input of the anonymous reviewers
that helped us to significantly improve this article.

Received 3 November 2015, accepted 31 Decmber 2015.

Introduction

The operation and interaction of several languages
in the cognitive system (organization of the lexicon, seman-
tic memory and syntactic structures) has been a topic
of much discussion in psychological literature for sev-
eral decades. Most research in this area has involved peo-

ple who speak two languages, both early bilinguals (flu-
ent in both languages since childhood) and late bilinguals
(who acquired their second language in school or during
adulthood).

There are very few studies dedicated to multilinguals,
defined as people fluent in three or more languages, one
of which is usually their mother tongue acquired in early
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Several Languages in the Cognitive System

childhood and the other two or more having been learned
later in life to a high level of proficiency; early trilinguals and
multilinguals are extremely rare. Research of the organi-
zation and interaction of several language systems (more
than two) can provide some new information that is so far
unavailable in bilingual research.

Bilinguals speak two languages, one of which (the
native language) seems to be in a privileged position and
serves as the basis of concept formation and development
of syntactical structures. The other language is typically
learned later using previously formed structures and
mechanisms. Several decades of research show that the two
languages of a bilingual are very closely interconnected
(Grosjean, 1989; French & Jacquet, 2004; Kroll, Dussias,
Bogulski, & Kroft, 2012; Kroll, Bogulski, & McClain,
2012, Francis, 1999; Kroll, Dussias, Bice, & Perotti, 2015).

It should be taken into account that people who speak
more than two languages constitute a significant part
of world’s population. Precise statistics are unavailable, in part
because of the many possible ways to learn more than two
languages. Considering this, studies of multilingual systems
are very sparse (Proverbio, Roberta, & Alberto, 2007).

Studies of multilingual speakers provide a different
approach to the issue of language operations and
interactions. In particular, they could potentially answer
questions related to the interaction between the second
and the third languages (L2 and L3) in multilingual
cognitive systems, levels of interaction, the role of the first
language in the organization of the cognitive system, and
mechanisms responsible for the choice of a certain language
in a given task.

In this paper, after a brief overview of several
theoretical models of bilingual language systems, we will
formulate hypotheses concerning trilinguals and test them
in a series of experiments with trilingual participants.

Multilingual Language System’

The interaction of several languages in a bilingual lan-
guage system is an established fact. Furthermore, this inter-
action occurs at different levels: the lexical level (Dijkstra
& Van Heuven, 2002; Brysbaert, 1998; De Bruijn, Dijks-
tra, Chwilla, & Schriefers, 2001; Dijkstra, Timmermans,
& Schriefers, 2000; Gollan & Kroll, 2001; Jared & Kroll,
2001; Jared & Szucs, 2002; Marian, Spivey, & Hirsch, 2003;
Schwartz, Kroll, & Diaz, 2007; Von Studnitz & Green, 2002;
Duyck, Assche, Drieghe, & Hartsuiker, 2007), the semantic
level, (Schwanenflungel & Rey, 1986; Grainger & Frenck-
Mestre, 1998; Potter, So, Eckardt, &Feldman, 1984) and
the syntactic level (Bock, 1986; Hartsuiker, Pickering,
& Veltkamp, 2004; Loebell & Bock, 2003; Bernolet, Hartsui-
ker, & Pickering, 2007). Language systems are flexible and
permeable, and they interact in the course of reading, lis-
tening and speaking (Marian & Spivey, 2003; Van Heuven,
Dijkstra, Grainger, & Schriefers, 2001; Kroll, Bobb, & Wod-
niecka, 2006; Schwartz & Kroll, 2006; Dijkstra, 2005; Strij-
kers, Costa, & Thierry, 2010; Misra, Guo, Bobb, & Kroll,
2012).

Interaction occurs between languages from the same
or different language families (such as English and
Japanese, or English and Chinese), as well as between

1 Most studies cited here are dedicated to bilingualism and we will logi-
cally assume that all findings are true for multilinguals as well.

languages that exist in different modalities (such as written
and sign formats) (Gollan et al., 1997; Hoshino & Kroll,
2008; Thierry & Wu, 2007; Morford, Wilkinson, Villwock,
Pifiar & Kroll, 2011; Emmorey, Luk, Pyers & Bialystok,
2008). Both languages are activated even when only one
is currently used (Schwartz & Kroll, 2006; Duyck et al.,
2007; Dijkstra, 2005). Not only does the language learned
first (L1) influence the language learned second (L2),
but L2 can also make a significant impact on L1, even if
the former was acquired relatively late in life (Sunderman
& Kroll, 2006; Misra et al., 2012; Titone, Libben, Mercier,
Whitford, & Pivneva 2011; Dussias & Sagarra, 2007; Van
Hell & Dijkstra, 2002; Van Wijnendaele & Brysbaert, 2002;
Grosjean, 1989; Linck, Kroll, & Sunderman, 2009).

Furthermore, both languages are activated simulta-
neously and nonselectively (Dijkstra & Van Heuven, 1998;
Dijkstra & Van Heuven, 2002). That means that when
a bilingual is presented with a sequence of letters or sounds,
several lexical candidates get activated at the same time
regardless of the language they belong to. Their activation
is determined by similarity to the stimulus and lexical
frequency. Subsequently, one of the candidates gets chosen.

It was discovered several decades ago that semantic
representations are shared between the two languages
in a bilingual system (Schwanenflugel & Rey, 1986; De Bot,
1992; Potter et al., 1984; Francis, 1999). This is assumed
in lexical access models such as the Word Association
Model, the Concept Mediation Model, both proposed
by Potter et al. (1984), and the Revised Hierarchical Model
(Kroll & Stewart, 1994). One of the methods used to obtain
empirical support for this claim is semantic priming,
which is an effect induced by semantically related stimuli.
The semantic priming effect has been observed for L1
words on L2 words and vice versa, suggesting evidence for
shared semantics (Dufiabeitia, Perea, & Carreiras, 2010;
Duyck, 2005; Francis, Augustini, & Sdenz, 2003; Grainger
& Frenk-Mestre, 1998).

The interaction of languages on a syntactic level
is also a topic of interest (e.g., Bock, 1986; Bock & Griffin,
2000; Hartrsuiker et al., 2004; Schoonbaert, Hartsuiker, &
Pickering 2007).

A number of works using structural priming shows
that bilingual participants are likely to repeat a previously
presented syntactic structure while completing a task
in a different language. In Loebell and Bock’s work (2003),
this effect was observed for German and English dative
constructions in German-English bilinguals. Hartsuiker
and colleagues (2004) observed a similar effect for English
and Spanish. In Desmet and Declerqs paper (2006),
it was shown that in Dutch speakers the primes influence
ambiguity resolution in English sentences; the authors used
ambiguous sentences with relative clauses (e.g., Someone
shot the servant of the actress who was on the balcony).
In this case the ‘wWho’ phrase attachment is not clear, whereas
in Dutch the ambiguity can be resolved due to gender
agreement.

The structural priming effect shows reliable evidence
of shared syntactic structures. This idea is also supported
by code-switching studies, demonstrating that bilinguals
can switch from one language to the other within a sentence
while maintaining its syntactic integrity. The number
of studies in this area is increasing (Dussias & Kroff, 2010).
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We assume that it is possible to apply all of these the-
ories to a multilingual cognitive system by expanding them
to three and more languages. In this case, we assume a mul-
tilevel network, functioning according to parallel access
and non-selectivity principles. The multilevel network has
shared concept representations and categorical and combi-
natorial nodes for three (or more) languages. We omit all
the non-network mechanisms, which are, of course, active
in any language system.Lemmas are stored in the same
shared lexicon and are tagged for each of the three or
more languages by a connection to one of the three lan-
guage nodes. Activation spreads within a single level as well
as between them. On the lexical (lemma) level, it spreads
from the activated lemma to lemmas which are visu-
ally or acoustically similar regardless of their language.
On the semantic level, activation from a concept node
spreads to the nodes that have similar meaning or whose
semantic features overlap; thus, activation of the words that
share meaning occurs irrespective of the language.

Another important issue concerns the associative
relationships in the network. That is, words can share
meaning (or partial meaning) and thus be semantically
related, they can co-occur in context and develop associative
connections, or both (Charles, Reed, & Derryberry, 1994;
Ferrand & New, 2003; Perea & Rosa, 2002; Fellbaum, 1995).
Lexical antonyms often happen to be both semantically and
associatively related. However, different pairs of antonyms
arerelated to each other in different ways, which is a separate
line of research in linguistics (Paradis et al., 2009).

The interaction of syntaxes should be, in large part,
similar: the activation of single lexical items regardless
of their language spreads to the corresponding categorical
and combinatorial nodes (Hartsuiker et al., 2004). This
explains cross-language priming.

Notably, that the efficiency of such a language system
should increase with greater proficiency in L2 and L3.

According to the proposed model, all languages
of a multilingual (trilingual) are integrated in a single network
containing lexical, semantic and syntactic information;
conceptual and syntactic (combinatorial and categorical)
nodes are at least in part shared by the languages; words are
stored in a common lexicon and their activation is parallel
and non-selective.

For empirical verification of the implications
of the proposed model, we used a subliminal priming
paradigm. The idea behind this procedure is that
the subliminal presentation of a stimulus significantly
influences the processing of the subsequent stimuli if
they share some common properties with the prime.
Subliminal priming is achieved by a very brief presen-
tation time (several dozens of milliseconds), low intensity
and/or masking. The prime can be perceived and processed
by the participant, but the participant has no conscious
recollection of ever seeing the prime. We expect the primes
to trigger highly automated and fast processes of language
and word recognition. This method allows us to introduce
an experimental manipulation that does not require
the participant to consciously process the stimulus (Bar &
Biederman, 1998; Draine & Greenwald, 1998). Furthermore,
it allows us to create an ecologically valid situation of L1, L2
and L3 interaction. Cross-language syntactic and semantic
priming effects in a multilingual cognitive system are,

supposedly, based on the integrated network principles
described above. Moreover, the proposed model suggests
that the activation of a fragment of a syntactic or semantic
network could potentially be achieved with single word
primes. That is, a unit from one language can influence
the units of other languages as long as they are somehow
related on either a syntactic or semantic level. A single
word can activate the corresponding nodes of the network
on every level.

The idea of the experimental study we carried out
involves putting the three languages of a trilingual in one
task in a way that would allow us to observe the role of L1
in the L2-L3 interaction. Trilingual participants (in our
case, Russian-Spanish-English trilinguals) were instructed
to translate phrases and simple sentences from their L2
to L3 and vice versa as fast as they could. In the course
of the task, they were presented subliminally with single
word primes that were either semantically related to one
of the words of the construction they had to translate, or
were their direct translations. We supposed that the prime
would activate all semantically related concepts as well
as some syntactic nodes. Comparing the times of translation
in the conditions with and without the prime allows us
to explore the direction and the degree of the priming effect
(or its network representation, to be precise) on the process
of translation between the other two languages. This enables
us to study the connections between the three languages
in the trilingual cognitive system and to identify the levels
(lexical, semantic and syntactic) and the extent of their
interaction.

In our study, we used phrases and sentences as stimuli
for reasons of ecological validity and because we wanted
to see the language network in action within a context,
namely to explore the influence of single words on various
syntactic relationships.

Previous research provides different priming results:
priming can both facilitate and inhibit language processing
depending on the task. In word recognition tasks, priming
often causes facilitation (Schwanenfluger & Rey, 1986;
Finkbeiner, Forster, Nicol, & Nakamura, 2004; Grainger
& Frenck-Mestre, 1998; Duyck & Brysbaert, 2004).
In production tasks, however, participants have to deal with
several competing candidates which leads to interference
(Kroll & Gollan, 2014; Kroll, Bogulski, & McClain, 2012).
This effect is attributed to a combination of activation
and inhibition processes occurring in the cognitive
system. On the one hand, the more activated by the prime
the nodes related to it are, the faster the activation spreads
to the corresponding words. On the other hand, the more
activated the network segment is, the more time is required
to inhibit all the extra activation and to make a choice
from one of the competing candidates and to finally
extract and articulate it. We speculate that the latter effect
will supersede the former because, despite the quantity
of the activated candidates, as long as the right concept
is activated the activation will find the right target. However,
the production phase of translation requires a rigorous
selection of multiple recently activated options, which
incurs a very high processing cost.

It is worth noting that semantically related lexical
distractors are notorious for causing interference (e.g., Miller
& Kroll, 2002; Bloem & La Heij, 2003). Miller and Kroll
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Figure 1. Trilingual language network during L2 (Spanish)-L3 (English) translation with prime in L1 (Russian). Bidirectional arrows indicate

the spreading of activation within a trilingual language network with the L1 prime preceding the L2-L3 translation: the activation of intercon-
nected lexical (L1-L3), semantic and syntactic nodes. Green arrows indicate relevant word selection. Red arrows indicate excessive activa-

tion; that is, the activation of nodes irrelevant for task completion.

(2002), contrary to what hasbeen said, suggest that bilinguals
can activate languages selectively, as the semantically
related distractors in their study only caused interference
when they were presented in the language of production.
It is not clear that this would remain the case for trilinguals
where the prime is presented in neither the input nor
the production language; it may remain a selection
candidate. One of the authors subsequently argued that
selective access is a special case, as opposed to nonselective
access which is typical in bilinguals (Kroll et al., 2006).

Thus, supposing that in a trilingual language system
the languages are stored in an integrated network in which
the activation is parallel and non-selective, priming should
slow down L2-L3 translation. The primes activate too many
competitors for selection, causing excessive competition
and creating interference which takes more time to resolve.
In this experimental situation, the primes should activate
an excessive number of semantic and syntactic represen-
tations for L2-L3 translation, impairing the extraction
of lexical, semantic and syntactic information. This
situation imposes a large amount of inhibition, and
therefore slows down the translation. These hypothetical
processes in the integrated network of Russian-English-
Spanish trilinguals is illustrated in Figure 1.

Experiment 1°

In the first experiment, we tested three hypotheses:

1. L1 primes will interfere with translation in both
directions (from L2 (Spanish) into L3 (English) and from
L3 into L2).

2 The results of this experiment were partially published in Ezrina and
Spiridonov (2014).

This effect is the consequence of the proposed network
organization. L1 primes will activate some unnecessary
and excessive lexical, semantic and syntactic nodes.
This will cause interference due to the activation of too
many candidates at the same time or due to suppression
of irrelevant units (there is no way to tease the processes
of selection and inhibition apart using this paradigm).
This is the consequence of the close connection between
the three languages and the parallel non-selective activation
principle. Furthermore, some research suggests that L1 has
a lower activation threshold than L2, L3, and so on (Gollan,
Montoya, Cera & Sandoval, 2008; Murray & Forster, 2004),
and therefore its activation is harder to suppress.

2. The strongest effect will be achieved with the presen-
tation of synonym and antonym primes (compared to direct
translation primes).

This is also a consequence of the network organi-
zation wherein the presence of common semantic and
syntactic nodes provides simultaneous activation of words
in each language. A certain contribution to the priming
effect in this case is due to interference on the lexical level
(connections between translation equivalents) and semantic
level (activation of various semantic nodes due to possible
different meanings, connotations, etc.). The activation
is expected to be significantly more pronounced with
L1 synonym and antonym primes (primes that would
be a synonym/antonym of the direct translation). In this
situation, the activation spreads to more lexical and
semantic nodes than would occur with direct translation,
thus leading to more interference. This means that to make
a translation with a synonym prime, more suppression
is required in comparison with direct translation.
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It is worth mentioning that the interaction of languages
at the semantic level will be confirmed only if all primes
inhibit the translation.

3. A prime targeted at the head of the phrase
will cause stronger interference than a prime targeted
at the dependent unit.

Since a complete set and a possible hierarchy
of syntactic units in the language system are not defined,
we will limit the explanation of the influence of syntactic
properties of the prime to the impact associated with
the head and the dependent of the phrase. The phrase
has a certain hierarchy; that is, the syntactic properties
of the head apply to the whole phrase whereas the syntactic
properties of the dependent are only applicable
to the dependent itself. In network model terms, this means
that the syntactic nodes connected to the head of the phrase
are more strongly activated than the nodes connected
to the dependent unit.

Admittedly, the time interval between the prime
onset and target processing will vary, and therefore
the first word in a phrase should be primed more strongly
than subsequent words. Furthermore, it is unclear when
the priming effect should subside. Unfortunately, this
paradigm does not account for this possible confound.

The presentation of a Russian prime (in this case,
a single word prime without any context) activates all of its
syntactic properties (i.e., the nodes related both to its gram-
matical class and syntactic constructions in which the word
can possibly appear). The prime is followed by the presen-
tation of an L2 or L3 phrase in which the head is already
defined, causing a number of nodes associated with
the head to be activated. Syntactic nodes associated with
the dependent unit are significantly less activated. Dur-
ing translation into another language, further (third) acti-
vation of the head and lesser activation of the dependent
occurs. Thus, a strong interference between the three sets
of matched and mismatched activated syntactic nodes
is created. However, with the head of the phrase priming,
the prime properties interfere with the strongly activated
properties of the heads of L2 and L3 phrases, as opposed
to the case of dependent priming wherein the interfer-
ence occurs between less activated dependents. There-
fore, in the latter situation the interference is weaker. This
means that the syntactic head priming will lead to greater
translation times than those for the dependent priming.

Table 1. Experiment Design and Examples of the Stimuli (Phrases and Primes) for Each Design Cell
Noun phrase Verb phrase
Example Prime Example Prime
Head target (21) Head target (28)
Una mujer desconocida >KeHupmHa (translation) (10) Oir una cancién Cnywarsb (translation) (4)
Un nifio maravilloso Onta (synonym) (7) Engafar a la gente Jratb (synonym) (11)
La mafana siguiente Beuep (antonym) (4) Empezar la partida 3akan4mBaTtb (antonym) (7)
<
g Dependent target (24) Dependent target (27)
©
o
@ Un fiel marido BepHbin (translation) (8) Prestar ayuda [Momoup (translation) (11)
Una aventura loca BesymHbIn (synonym) (8) Pagar el precio CtonmocTb (synonym) (7)
Una puerta abierta 3akpbITbit (@ntonym) (8) Admitir el fracaso Ycnex (antonym) (9)
Baseline Baseline
Una ventana rota Blank screen (8) Esperar las noticias Blank screen (8)
Head target (15) Head target (31)
A red chair Ctyn (translation) (4) To eat the bread EcTb (transaltion) (13)
A fulfiled dream 2KenaHne (synonym) (5) To kill with a knife YHUHTOXUTB (Synonym) (7)
A useful gain Y6bITOK (antonym) (6) To find love TepsTb (@ntonym) (11)
E Dependent target (24) Dependent target (10)
=)
f=
i A brave man Cwmenbii (translation) (7) To waste the time Bpewms (translation) (3)
A tired worker YTOMAEHHBIN (Synonym) (7) To build a house 3naHve (synonym) (4)
An old building HosbIn (@antonym) (10) To lose the war Mwup (antonym) (3)
Baseline Baseline
A cold wind Blank screen (15) To grow in the forest Blank screen (17)
Note: Number of phrases and primes of a given type is shown in parentheses.
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Figure 2. Experiment 1 trial structure.

Method

Participants. Twelve trilinguals proficient in Russian,
Spanish and English participated in this experiment (8
female, 4 male; age M = 17.58; SD = 3.54). Russian was
their native language and it was required that their level
of proficiency in Spanish and English be no lower than B2
according to the Common European Framework of Ref-
erence (CEFR). The participants were high school and
university students as well as university graduates. Their
proficiency levels in both languages were confirmed
by international certificates (FCE for English and DELE B2
for Spanish or higher level certificates), results of the Uni-
fied State Exam taken for both languages (Russian gradu-
ation exam required to enter a university, corresponding
to the B2 level), or a university degree in both languages.
The participants received no compensation for taking part
in the experiment. They were informed that participation
was voluntary and had no negative consequences, and they
were also debriefed after the experiment. All participants
gave their informed consent.

Stimuli. The participants were required to translate
simple phrases from Spanish into English and vice
versa (see Table 1 for examples). The following types
of phrases were used: noun phrase formed with a noun
and an adjective (the noun being the syntactic head
of the phrase) and verb phrase formed with a verb and
a noun (the syntactic head of the phrase is the verb).
We used both plural and singular forms of nouns and
adjectives, but only verb infinitives.

Only words appearing in the text of level B2 interna-
tional examination papers were used. Sample B2 interna-
tional examination papers were used as sources of the stimuli
because words which appear in such papers are considered
to be familiar. The chosen words were subsequently
searched in the corpora to obtain examples of use. These
examples were simplified to accommodate the experi-
mental criteria (the verbs were put in the infinite form,
noun phrases were reduced to one noun and one adjective,
and verb phrases were reduced to one verb and one noun).
Other criteria such as word length were not controlled
for, considering the variability among the three languages.
In total, there were 224 phrases, 112 for each language.
The number of stimuli was unbalanced across design cells
given the limited number of words that met the aforemen-
tioned criteria. Therefore, data for individual stimuli were
not analyzed.

For each of the words in a phrase, there was a corre-
sponding Russian single word prime of one of the following
types: a direct translation, a direct translation synonym
(understood broadly as a word with similar meaning,
but not having the same meaning) and an antonym
(see Table 1).

The targets of the prime could be either the head
or the dependent. The Russian primes could be nouns,
verbs and adjectives used to prime four types of targets:
noun (in the head or dependent position), adjectives
or verbs. Primes were presented in their dictionary forms:
singular nouns, singular number and masculine gender for
adjectives, and infinitive verbs. Synonyms and antonyms
were selected using synonym dictionaries (Apresian, 2003;
Abramov, 1999). The length of the prime varied from
3 to 11 letters. All had translation equivalents in other
languages. Stimuli contained no cognates to avoid any
cognate facilitation effect.

Procedure. The participants had to translate each
phrase individually as fast as they could in both directions
(L2-L3 and L3-L2). The phrases appeared on a CRT
screen (Samsung, 17-inch diagonal, 85 Hz frequency,
960 x 600 pixel resolution). The participants were sat 50 cm
away from the screen; the height of the font of the stimuli
was 1.5 cm, the length of the longest word reached 12 cm.
All phrases were preceded by a 12 ms long subliminal
prime and a mask (black screen) of the same onset time.
A Dblank slide was used as the baseline. To ensure that
participants were paying attention to the screen, each
trial was preceded by a fixation cross which appeared
in the center of the screen and was fixated with both eyes.
A trial structure is illustrated in Figure 2.

Each participant saw each phrase only once. Each
phrase was assigned a fixed prime that never varied
in the experiment — all participants were presented with
the same set of phrases with the same primes. The stimuli
were randomized for every participant. The phrases were
organized in four blocks, two for each language; the blocks
were presented in the following sequence: Spanish-
English-Spanish-English. Participants were notified about
the change of language every time. Furthermore, the test
trials were preceded by a practice session of 10 phrases.

Before giving a response, participants had to press
the space bar that then switched on the audio recording
of the answer. The recording stopped when the partic-
ipants pressed the space bar again.

The experiment was designed in E-Prime 2.0, which
was used to create the presentation of stimuli and to time
and record the translations. Response time data were
collected using Sony Sound Forge 9.0 software.

Self-report. In a post-experimental interview, the
participants were asked which slides they saw and in what
sequence (instruction, fixation cross, stimulus) and whether
they noticed anything unusual (e.g., screen blinking).

Design. Within-subject factors were Translation
Direction (from Spanish to English, or from English
to Spanish), Prime Type (translation, synonym, antonym
or baseline/blank), Type of Phrase (noun phrase or verb
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phrase) and Type of Target (syntactic head [noun or
verb], syntactic dependent [adjective or noun] or baseline
[for noun phrases or verb phrases]). Consequently,
the experiment had an incomplete factorial design; noun
phrases with a blank prime were used as the baseline for
all other noun phrases with primes, and verb phrases
with a blank prime were used as the baseline for all other
verb phrases with primes. Since the baseline phrases were
preceded by a blank prime, and therefore had no target,
a separate baseline for each condition (noun-syntactic
head, noun-syntactic dependent, verb and adjective targets)
was not provided. Thus, we compared the translation time
of the noun phrase with a blank prime with the translation
times of the noun phrases where the head nouns or
the adjectives were the targets of priming. Similarly,
we compared the translation time of a verb phrase with
a blank prime with translation times of the verb phrases
where the verbs or the dependent nouns were the targets
of priming.

The dependent variable was the response time, which
was measured from the onset of the stimulus presentation
to the onset of speech.

Results

All participants were able to perform the task.

Responses were excluded if they contained errors or
differed from the mean response time (RT) calculated once
over all participants by more than three standard deviations
(about 8% of data points were removed in this manner).
The average error rate was not analyzed. Mean RT for each
participant was calculated over each condition and used for
analysis by ANOVA.

Since we were not interested in the interaction
between Prime Type and Type of Phrase or Type of Target,
the experiment had an incomplete factorial design,
and it was impossible to run the four-way or three-way
ANOVA. Therefore, we calculated three separate two-way
ANOV As: one with Translation Direction and Prime Type
as factors, and two with Translation Direction and Type
of Target as factors.

Translation Direction

[l Spanish-English
M English-Spanish

6000

5000

4000

Mean Translation Time, ms

3000

2000—

Translation

Baseline Synonym Antonym

Prime Type

Figure 3. Mean translation times for each prime type.

Analysis of priming effect by prime type. We ran
a 2x4 repeated-measures ANOVA with Translation
Direction (Spanish-English, English-Spanish), and
Prime (translation, synonym, antonym, no prime/
baseline) as within-subject factors. The ANOVA revealed
a significant influence of Prime Type on translation time
in both directions F (3.66) = 3.316, p = .025, n,> = .131
(see Figure 3). The factor interaction was not significant
F (3.66) = .030, p =.993, n,”= .001. Mauchly’s shpericity test
was not significant W = .840, p = .607.

Since the main effect was significant and the interact-
ion of factors was not, we carried out post hoc comparisons
of Prime Type (with Bonferroni correction for multiple
testing) for the data averaged across Translation Direc-
tions. The post hoc analysis revealed a trend that Russian
synonym primes slow down translation times comparing
to the baseline (p=.06)

Effect of Russian primes on Spanish and English
noun phrases and verb phrases. We analyzed the possible
influence of Russian primes on translation time between L2
and L3 separately for two types of phrases (noun phrases and
verb phrases). We ran two two-way ANOV As with repeated
measures: a) with Translation Direction (Spanish-English,
English-Spanish) and Prime Target (verb, dependent
noun, baseline verb phrase with a blank prime, i.e. no
target) and b) with Translation Direction (Spanish-English,
English-Spanish) and Prime Target (head noun, adjective
and baseline noun phrase with a blank prime) as within-
subject factors. The first ANOVA revealed significant
interference caused by the Russian prime on translation
time in verb phrases (verb + noun) in both directions,
as shown in Figure 4 (F (2, 44) = 4.557, p = .016, n,’= .172)
but not in noun phrases (F (2.44) = 1.210, p = .287, n,*=
.052). The interaction of the factors was not significant
(F (2.44) = .071, p = .663, n,” = .012). The second ANOVA
did not reveal a significant interference (F (2, 44) = 1.541,
p=.226,1,2= .065).

Since the main effect of Prime Target was significant
and the interaction of factors was not, we carried out post
hoc analysis (with Bonferroni correction for multiple
testing) for both translation directions. It revealed signif-
icantly longer translation times in the case of verb target
compared to the baseline (p = .025).

Self-report. All participants reported having seen
only the slides with the instruction, a fixation cross and
a task phrase. They did not notice anything unusual
during the experiment; they only mentioned the blinking
of the screen after being specifically asked about it. They did
not pay attention to it, thinking of it as a “program defect”.
This suggests that the priming was indeed subliminal
and that the participants were not conscious of seeing
the primes.

Discussion

The results show a trend that Russian synonym primes
increase translation times between L2 and L3. This appears
to be evidence of interference, which almost reaches signif-
icance with synonym primes. Also, it is worth pointing out
the similarity of the priming effect pattern in both transla-
tion directions. However these results cannot provide sub-
stantial evidence supporting Hypotheses 1 and 2.
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Figure 4. Mean translation time in verb phrases.

According to the proposed model, the source
of the interference is the excessive activation caused
by priming: Russian lexical nodes, activated by the Russian
prime, interfere with Spanish and English lexical nodes,
which complicates the selection process. The same thing
happens when excessive syntactic and semantic nodes are
activated. The greatest interference in both translation
directions occurs in the case of synonym primes (ie.,
primes similar but not fully identical in meaning to one
of the words in the target phrase). These primes activate
both relevant and excessive fragments of the language
network. The processing of “excessive” activation requires
more time.

Hypothesis 3 was partially supported by the results:
the priming of the syntactic head of one phrase type
(the verb in the verb phrase) appears to interfere with
the translation process. The priming of the dependent noun
and noun and adjective in noun phrases did not cause any
significant effect.

This priming effect of Russian verb primes may
be due either to interference of activated similar syntactic
structures or to mismatching syntactic properties
of Russian, Spanish and English words. But the properties
of our method do not provide specification for which
matching/mismatching categorical and combinatorial
features of Russian, Spanish and English cause the observed
effect. For example, in the preparation of the experiment,
Russian verbs were selected according to their meaning
and semantic relatedness to Spanish and English verbs and
not based on the similarity of their syntactic properties
(which would have been impossible to match across
the three languages). One of the significant differences
is case grammar in Russian and its absence in English and
Spanish. The need to deal with the activation of syntactic
nodes that are irrelevant in a given situation would also
lead to an increase in translation time.

The syntactic effects of Russian priming are also sup-
ported by the following result. The translation of noun
phrases from English into Spanish in the baseline condi-
tion appeared to be significantly slower than the transla-
tion from Spanish into English of the same type of phrases.

A possible explanation of this effect comes from the differ-
ent word order in noun phrases in English and Spanish.
Spanish phrases of this type often begin with a noun (for
example los ojos (noun) verdes (adjective), “green eyes”; un
viento (noun) frio (adjective),“cold wind”) whereas in Eng-
lish the word order is the opposite: the adjective comes
before the noun. The need to reverse the word order com-
plicates the translation. However, this effect is mono-
directional: a similar translation time difference was
not observed in the Spanish-to-English translation direc-
tion in the baseline condition.

It appears that the results obtained in this experiment
provide evidence of semantic and some syntactic
connections between Russian, Spanish and English words
involved in translation processes. The semantic connections
between the three languages are evidenced by greater
L2-L3 and L3-L2 translation times which are observed
with direct translation and synonym primes. Moreover,
since the activation caused by Russian primes slows
down the translation between two non-native languages,
the parallel and non-selective activation of the different
languages which predetermines the observed inhibition
can be supported.

The observed results are consistent, in general, with
the network model and with the parallel non-selective
language activation approach. A possible difference
between bilingual and trilingual language systems is that
a trilingual would have to select between a greater number
of various activated semantic, syntactic and lexical nodes
and to inhibit more language information; therefore,
interference between the language nodes will be more
pronounced due to the need to balance more languages.

A significant limitation of the first experiment appears
to be the use of phrases which substantially restrict the set
of syntactic connections involved in the translation process.
Experiment 2 aimed to overcome this drawback by using
full sentence stimuli.

Experiment 2

In Experiment 2 we tested the following hypotheses to see
how categorical and combinatorial nodes of a trilingual
(in this case, a Russian-Spanish-English trilingual) work.

1. Russian primes will slow down the translation
of all types of sentences in both translation directions.
This hypothesis is motivated by the network organization,
in which Russian primes will activate related syntactic
nodes. The need to select between several activated items
as well as the need to suppress excessive activation will
lead to an increase in the time needed to translate in both
directions.

2. Russian primes targeted at the subject or the
verb will cause more inhibition than primes targeted
at the object of the sentence. This hypothesis is based
on a theoretical assumption regarding the definite syntactic
hierarchy in the sentence: the subject and the verb are
syntactic heads governing other words in the sentence.
Syntactic nodes corresponding to the heads should
be activated more in comparison to those corresponding
to the dependents. In other words, with subjects and verbs,
Russian words interfere with strongly activated syntactic
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Table 2. Experiment Design and Examples of the Stimuli (Phrases and Primes) for Each Design Cell
Active voice (15) Passive voice (15) Question (15)
Example Prime Example Prime Example Prime
Subject target (3) Subject target(3) Subject target(3)
El trabajo fué ¢, Compro el
El fuego . .
p Mnams hecho por mi Tpya amigo las Mpuatens
quemo la casa .
marido entradas?
Verb target (3) Verb target (3) Verb target (3)
El pueblo El coche fué ) .
encontrd el Obrapy- comprado por Mpuobpe- ¢Tomo muchas 3a6patb
. XKnUTb . TaTtb cosas el ladron?
dinero mi abuelo
@
§ Object target (3) Object target (3) Object target (3)
n
Mis padres
El chico dice Uctua estan Hevaoaua ¢ Siente alegria CuacTee
la verdad sorprendidos yA tu abuelo?
por mi fracaso
Baseline
El alumno Blank La llave fué Blank ¢ Llegé tarde Blank screen
pregunta al - . LS
screen (6) perdida por mi screen (6) el invierno? 5)
maestro
Subject target (3) Subject target (3) Subject target (3)
The fear The power
stopped BosigHb is gained Mouup Degsine gea’[h [nbenb
scare you?
the beast by the workers
Verb target (3) Verb target (3) Verb target (3)
The band 3aBEOWATL This town HoasuThes Did the dog dig KonaTs
< finished song P is loved by all P a hole?
E’
i Object target (3) Object target (3) Object target (3)
The car ) The children Did the teacher
crossed Kpan are scared Mpak leave the room? [NomeLLeHne
the border by the darkness '
Baseline
The stone hit Blank The king was Blank Do the shops sell Blank screen
murdered
the wall screen (6) screen (6) your book? 5)
by a servant
Note: Number of phrases and primes of a given type is shown in parentheses.

heads of the sentence, and with objects they interfere with
the more weakly activated properties of the dependent.
Therefore, primes targeted at the subject and the verb
should lead to longer translation times.

It is noteworthy that a significant priming effect in this
case will evidence the connections between the syntactic
structures of the three languages used in the experiment
(i.e., common categorical and/or combinatorial nodes).

Method

Participants. Twenty-nine Russian native speakers
(20 female, 9 male; M age = 19.35; SD = 38.67) volunteered
to take part in this experiment. Eleven participants also
took part in Experiment 1, and they had not reported seeing
the primes after Experiment 1. Their levels of proficiency
in Spanish and English were no lower than B2 according
to CEFR. The participants had to present international cer-
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tificates of language proficiency (FCE or higher for Eng-
lish and DELE B2 or higher for Spanish) or a university
degree diploma with a specialization in both languages.
This experiment took place six months after Experiment 1.
The participants received no compensation for participa-
tion in the experiment. They were informed that participa-
tion was voluntary and had no negative consequences, and
they were also debriefed after the experiment. Each partici-
pant consented to participation in the experiment.

Stimuli. The stimuli for Experiment 2 were simple
Spanish and English sentences each containing a subject,
a verb and an object (see Table 2). As in Experiment 1,
the sentences consisted of words and grammar appearing
in international examinations for the B2 proficiency level.
The subjects and verbs exist both in singular and plural
forms; only the simple verbal tenses were used. Three
types of sentence structure appeared as stimuli: active
voice, passive voice and yes/no questions. This would allow
comparing the functioning of syntactic nodes primed with
Russian single words.

The grammaticality of the sentences was verified
using text corpora Corpus de Espaiol [http://www.
corpusdelespanol.org/], Real Academia Espafiola-Corpus
de Referencia del Espaiol Actual [http://corpus.rae.es/
creanet.html] and the British National Corpus [http://
www.natcorp.ox.ac.uk/]. Additionally, native speakers
of Spanish and English evaluated the grammaticality
of the sentences.

The sentences were organized in four blocks, two for
each language. The blocks were presented in the following
sequence: Spanish-English—Spanish-English. Participants
were notified about the change of language every time.
Furthermore, the test trials were preceded by a practice
run of 10 phrases. The sentences were randomized within
each block. There was a total of 90 sentences; 45 for each
language, 15 sentences of each type (active voice, passive
voice, yes/no question) in each language.

In Experiment 1, the strongest tendency was obtained
when the phrases were primed with a synonym (see Table
1 for examples). As in that experiment, the synonyms
in Experiment 2 did not fully share meanings with
the targets as well as the combinatorial and stylistic features.

Russian primes were presented in their dictionary
forms: the singular of nouns and the infinitive of verbs.
Synonyms and words with similar meaning were selected
using synonym dictionaries (Apresian, 2003; Abramov,
1999). The targets were the subject, the verb and the object.
All sentences could be translated to a sentence of similar
structure. All words had translation equivalents in all three
languages. Importantly, the stimuli did not contain any
cognates to avoid an eventual cognate facilitation effect.

Stimuli were distributed in such a way that every
combination of conditions was presented to each
participant an equal number of times, and each participant
saw all the stimuli. An empty slide was used as the prime
in the baseline condition.

Procedure. The general procedure of this experiment
replicated the procedure of Experiment 1. Participants
were instructed to translate simple sentences from Spanish
into English and vice versa. The sentences were presented
one by one on a computer screen (CRT, Samsung, 17-inch

diagonal, 85 Hz frequency, 960x600 pixels resolution).
The participants were seated 50 cm away from the screen.
The height of the font of the stimuli was 1.5 cm, and
the length of the longest word reached 12 cm. Each
sentence was preceded by a prime lasting 12 ms and a mask
consisting of 12 hashes (#), one character longer than
the longest Russian prime. The mask was changed to avoid
the blinking effect that was reported by some participants
during the previous experiment. The mask onset time was
also 12 ms. The prime and mask were preceded by a fixation
cross appearing in the center of the screen. The trial
structure of this experiment is illustrated in Figure 5.

Before giving their responses, the participants had
to press the space bar that switched on the audio recording
of the answer. The recording stopped when the participants
pressed the space bar again.

The experiment was designed using E-Prime 2.0
software, which carried out the presentation of stimuli and
recorded the responses and types of sentences and primes.

Participants were allowed to translate the sentences
as they saw fit: any change of structure was accepted
on the condition that it did not affect the meaning
of the sentence. There were no additional instructions. If
a sentence presented in the passive voice was translated into
an active voice sentence, then the sentence was analyzed
as active and vice versa: if the original sentence was
in the active voice but the translation was passive, then it was
analyzed as passive. Furthermore, in Spanish, questions
with and without inversion are grammatical, and therefore
both versions were accepted. For example, the question ;EI
amigo compro las entradas? “Did the friend buy the tickets?”
pronounced with question-like intonation was considered
correct as was the question with inversion s Comprd el amigo
las entradas? There is also a colloquial form of a question
with direct word order adding the conjunction si (“if ”): 5Si
el amigo compro las entradas? This form was also accounted
for as a question.

The translation onset time was checked using Sony
Sound Forge 9.0.

Self-report. In a post experimental interview, partic-
ipants were asked which slides they saw, in what sequence
(instruction, fixation cross, stimulus) and whether they
noticed the blinking of the screen.

Design. Within-subjects factors were Translation
Direction (from Spanish to English or from English
to Spanish), Target Type (subject, verb, object or baseline/
no target) and Type of Sentence (active, passive, question).
The experiment had a 2 x 3 x4 full factorial design.

The dependent variable was the time between
the onset of the sentence presentation and the beginning
of translation.

Results

Responses containing errors and responses that differed
from the mean response time (calculated once over all par-
ticipants) by more than three standard deviations were
excluded; in all, about 9.5% of data points were removed.
The mean RT for each participant was calculated over each
condition and used for an ANOVA. See results in Table 3.

All participants were able to perform the task;
the average error rate was not analyzed.
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El pueblo
Instruction Get ready! + OOHapPYXUTb | | ##t#t#H#### encontro el
dinero
Fixation (750 ms) Prime (12 ms) Mask (12 ms) Stimulus

Figure 5. Experiment 2 trial structure.

Priming effect on active, passive and question
sentence types. We ran a 4x3x2 repeated-measures
ANOVA with Syntactic Target (subject, verb, object,
no prime/baseline), Type of Sentence (active, passive,
question) and Translation Direction (Spanish-to-English
or English-to-Spanish) as within-subject factors. Mauchly’s
shpericity test was significant for all three factors: Syntactic
Target (W = .542, p=.03), Type of Sentence (W = .862, p
= .017) and Translation Direction (W = .434, p = .001).
Consequently, epsilon correction by Jung-Feldt was used.

A three-way ANOVA revealed a significant main
effect for Syntactic Target: F(3,168)=3.391, p=.019,
n,>=.057. The main effect for Type of Sentence was not sig-
nificant: F (2, 112) = 2.629, p = .077, n,” = .045. The inter-
action of factors was significant: Syntactic Target x Type
of Sentence: F(6, 336) = 4.423, p <.001, n,”>= .073; Syntactic
Target x Translation Direction: F(3,168)=4.117, p=.012,
n,°= .069; Type of Sentence x Translation Direction:
F(2,112)=8.669, p < .001, n,> = .134; Syntactic Target x
Type of Sentence x Translation Direction: F (6, 336) =3.876,
p =001, n,2= .065.

Since the interaction of factors was significant,
we decided to carry out separate analyses for the types
of sentences and for each translation direction. We ran
a 2x4 repeated-measures ANOVA with Translation
Direction (Spanish-to-English, English-to-Spanish) and
Syntactic Target in the active voice sentences (subject,
verb, object, no prime/baseline) as within-subject fac-
tors. We ran the same analysis procedure for the passive
voice sentences and questions. Only a two-way ANOVA
with Syntactic Target in the active voice sentences revealed
a significant priming effect of Russian words on transla-

Table 3.

tion time in both directions: F (3, 168) = 6.960, p < .001,
n,’=.111. The interaction of factors was also significant:
F(3,168) = 8.330, p < .001, n,”>= .129. See results in Table 3.

To assess the differences between conditions,
we calculated a one-way repeated measures ANOVA with
Target Type as a factor separately for each translation
direction for the active voice sentences (the levels in both
translation directions were: baseline, subject, verb, object).
For the Spanish-to-English translation direction, Mauchly’s
sphericity test was not significant: W = .664, p = .063.
ANOVA showed a significant priming effect on translation
time: F (3, 84) = 9.667, p < .001, n,> = .257. Post hoc
analysis with Bonferroni correction for multiple testing
demonstrated that the Spanish-to-English translation time
for active voice sentences with the Russian prime targeted
at the verb was significantly longer than baseline (p = .012),
and also significantly longer than when the Russian prime
targeted the subject (p = .039) or object (p < .001).

For the English-to-Spanish translation direction,
Mauchly’s sphericity test was not significant: W = .754,
p = .184. ANOVA showed a significant priming effect
on translation time F (3, 84) = 3.772, p = .014, n,> = .119.
Post hoc analysis with Bonferroni correction for multiple
testing demonstrated that the translation time for active
voice sentences from English into Spanish with the Russian
prime targeted at the subject was significantly longer than
baseline (p = .05) and also significantly longer than when
the Russian prime targeted the verb (p = .045).

All other comparisons were not statistically significant.

In the other types of sentences, the two-way ANOVA
with repeated measures showed no significant priming
effect: results for the passive voice were F (3, 168) = 1.706,

Mean Translation Times of Three Sentence Types Primed with Russian Words with Various Syntactic Targets (ms)

Spanish - English

English - Spanish

Sentence type Target type
Mean SD Mean SD
Subject 7561 3811 10190 5191
Verb 10828 6201 7635 2896
Active
Object 5858 2732 7920 3770
Baseline 6930 3272 7287 3142
Subject 7975 3662 10470 5790
Verb 8799 3342 8836 4640
Passive
Object 11379 5942 9180 4461
Baseline 8212 3641 8896 3870
Subject 8831 5560 8868 4088
Verb 10151 5165 9002 3987
Question
Object 7534 3477 9497 5305
Baseline 7385 3011 10194 3545
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p = .168, n,’> = .03; results for the yes/no questions were
F(3,168) = 1.417, p = .24, 1, = .025. However, the analysis
showed a significant interaction of the factors Translation
Direction and Target Type in the latter case: F(3, 168)=
3.767, p = 012, 1,2 = .063.

Discussion

In this experiment, we observed longer translation times
after the experimental manipulation compared to the base-
line only with active voice sentences. Furthermore, this
effect appears to be selective, being significant only in two
cases: Russian primes targeted at the verb significantly
interfere with Spanish translation into English, and primes
targeted at the subject interfere with English translation
into Spanish compared to the baseline. The translation
time of passive voice sentences and questions correlates
with the interaction of factors: Translation Direction and
Syntactic Target Type. However, no significant increase
was observed in translation time (compared to baseline)
due to Russian primes. Thus, Hypothesis 1 was not shown
to be true in general, but was confirmed for active voice
sentences.

Hypothesis 2 was also supported only in part and
only on the same type of stimuli. The Russian primes
targeted at the subject or the verb with the Spanish-to-
English translation direction and targeted at the subject
with the English-to-Spanish translation direction interfere
significantly only with the translation of active voice
sentences in comparison with primes targeted at the object.

The structure of the results shows evidence that
the predictions based on the network model are true only
with active voice sentences, for which the negative priming
effect of Russian primes was observed. Passive voice
sentences and questions did not seem to “behave” in accor-
dance with those predictions and appear to be somehow
“protected” against the inhibition caused by primes. There-
fore, we obtained evidence of the presence of a shared
syntactic network of the three languages using only
active voice sentence stimuli. This result seems plausible
assuming the relative structural similarity of the active
voice in Russian, English and Spanish as opposed to passive
voice and questions in those languages. Interference caused
by Russian primes leads to longer syntactic information
processing in this case.

General Discussion

The two experiments described in this paper allowed
us to test the potential of the network model expanded
to accommodate the three languages of a trilingual. Fol-
lowing Hartsuiker et al. (2004), we considered a model
where semantic and syntactic (categorical and combinato-
rial) nodes are shared by all languages, their lexical storage
is integrated and the activation of lexical nodes of several
languages is parallel and nonselective, applying the model
to analyze the processes of translation between L2 and L3
in trilinguals.

The results of the first experiment using phrases
as stimuli showed some evidence that the languages
interact on a semantic level: Russian synonym primes
have a tendency to increase the translation times between

L2 and L3. Additionally, we saw the interference of Russian
verb primes on the translation of verb + noun phrases
in both translation directions. According to our assumption,
the source of this effect is the excessive activation increased
by subliminal priming: Russian words activate lexical,
semantic and syntactic nodes in a trilingual language
system that are excessive for Spanish-to-English or English-
to-Spanish translation. The extra nodes create “noise”
and interfere with the relevant items, possibly also having
to be suppressed and requiring additional processing time.
Therefore, we observed a negative priming effect.

The results of the second experiment using sentence
stimuli provided only limited evidence for the syntactic part
of the model: its predictions are to some extent proven only
for active voice sentences, where we observed interference
in some cases of priming. This effect can also be explained
with interference and inhibition of excessive activation
caused by Russian words. Thus, evidence of the syntactic
nodes shared between Russian, Spanish and English and
involved in translation was obtained in only one type
of sentence.

To What Extent is the Language Network
Shared? Evidence from Trilinguals

Once expanded, existing network models of parallel non-
selective access to all types (lexical, semantic and syntactic)
of nodes (Hartsuiker et al., 2004) could be used to analyze
trilingual and multilingual language systems.

The research carried out on trilingual partic-
ipants allowed us to observe the interaction between
the three languages, assuming a reasonably high level
of proficiency. A significant increase in translation time
in the condition of subliminal priming with Russian
words semantically related to words in the translation task
(Experiment 1) demonstrates that the languages are closely
connected at lexical and semantic levels. Furthermore,
the activation of semantic connections is more salient with
synonym primes.

The syntactic connections between the three languages
are evidenced by longer translation times of active
sentences primed with Russian words in both directions
compared to baseline where in some cases we observed
interference (Experiment 2). However, this effect appears
to be selective and was not observed with passive voice
sentences and questions. Nevertheless, it can be considered
evidence of the interaction of syntaxes of several languages
in our experimental situation. Thus, the shared parallel and
nonselective activation network model expanded to three
languages works similarly to the bilingual network model,
demonstrating lexical, semantic and syntactic connections.
However, the interference and inhibition processes are
more pronounced with three languages.

The results, however, cast doubt on the sufficiency
of the network model in question for the explanation
of translation processes of passive voice sentences and
questions with Russian primes. These sentences, unlike
active voice sentences, seemed unaffected by priming,
appearing somehow resistant to it. This could be due
to the particular features of our method, although one
possible explanation is that mechanisms of sentence
generation that override the priming effect or “protect”
from other influence the units that are supposed to be used
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(that is, they require significantly more resources
than inhibition of primes, making the priming effect
insignificant). Such mechanisms could be, for example,
the transformation rules that intervene after the activation
of certain network segments and use sets of activated lexical
units to formulate sentences. In any case, it would appear
that the network model in question does not completely
illustrate sentence production and should be expanded
by a number of procedures that would provide for that,
as well as for translation.

It is worth noting a very important procedural issue
of the experiment. We did not control the relative difficulty
of the primes and the targets (although all stimuli used were
taken from sample exam papers for the B2 level) and, more
importantly, we did not vary the combinations of phrases/
sentences and primes (each phrase/sentence had a “fixed”
prime). Therefore, without additional control experiments,
it is not possible to exclude the possibility that the effect
was caused by a difference in items and not by the absence
or presence of a prime.

In conclusion, we suggest that studies involving
trilingual participants allow us to approach existing
research questions from another point of view and to see
some unique features of the multilingual language system
even given its unquestioned similarity to that of bilinguals.
Therefore, it is important to continue testing the network
models developed for bilinguals on trilingual participants
in order to assess their possible limitations.
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B3auMonencrBye HeCKOMIbKNX
SA3BIKOB B KOTHUTUBHOMN
CIICTEME Ye/IOBEKa

Bragumup ®Pennkcopnd CnnpuaoHoB

Poccuiickas akajieMus HapOZHOTO XO3SJICTBA U TOCYyAapCTBeHHON cmy>k6n1 mpu [Ipesupente Poccnitckorr Penepanyn,
VHcTuTyT 0611ecTBeHHBIX HayK, MockBa, Poccns;

HanmonanbHbIil MCCIe0BaTENbCKII YHUBEPCUTET «BhICIIas IKO/Ia SKOHOMUKNY, JlerlapTaMeHT Icuxonoruy, Mocksa,
Poccus

IOmunusa BanepbeBHa J3puHa

Poccuiickas akajieMus HapOZHOTO XO3SJICTBA U TOCYyapCTBeHHON cmy>k6n1 mpu [Ipesupente Poccnitckoir Qenepanyn,
VHcTuTyT 0611ecTBeHHBIX HayK, MockBa, Poccns;

Poccumitckuii rocyjapCTBEHHBI TYMaHUTAPHBI YHUBEPCUTET, VIHCTUTYT nicuxomnoruu, Mocksa, Poccns

Annotanus. B aroit pabore paccMaTpuBaeTCsi B3auMOJAEICTBIE HECKONIBKUX SI3BIKOB B KOTHUTUBHOI CHUCTEMe MY/IbTHU-
nuHrBa. Bojblias 4acTh MCCIEROBAHMI MOCBSIEHA PA3MYHBIM aclleKTaM OVJIMHTBM3MA, a MCCIeSOBAHNs TPVIMHIBOB
U IIOJIUITIOTOB IIPOBOATCS HOCTATOYHO PefiKo. TeM He MeHee HaM Ka)KeTCs, YTO U3yueHMe KOTHUTUBHBIX IIPOLIeCCOB, 3afell-
CTBOBAHHBIX IIPY MCIIONIb30BAHNM TPeX U 60jiee S3bIKOB, MOXKET [JaTh HOIIOMTHNTE/TbHbIE CBEeHNSI 006 MX B3aMMOJEICTBUNL.
B sT0it paboTe memaeTcs MOMIbBITKA OLEHUTD eAMHYIO J/IA HECKOIBKUX SI3BIKOB MHOTOYPOBHEBYIO CETEBYIO MOJIe/b, BK/IIOYA-
IOLTYIO TeKCUYECKIUI, CEMaHTUYECKIUIT ¥ CUHTAKCMYeCKMIT KOMITIOHEHTBI. C 9TOI! 11e/IbI0 MBI IIPEIOKIIN SKCIIePUMEHTaIb-
HYIO ITapajIurMy, B KOTOPOJ UCHBITyeMble NEPEBOAAT CIOBOCOYETAHNA UM IPEIIOKEHNA C OJHOTO HEPOJHOTO A3bIKA Ha
Apyroit B 060MX HAIIPAB/IEHWUsIX, B X0/ YeT0 MM IIPefbsIB/II0TCS IOANOPOroBble IPaiMbl Ha POFHOM si3bIKe. MBI IpoBetn
CEepUI0 SKCIIEPUMEHTOB, B KOTOPOJI BapbMPOBAINCh TUIIBI IPAIMOB ¥ TUIIBI CIOBOCOYETAHMIT M IIPeIoXeHnit. Mpl mpeno-
JIOXWIN, YTO MPaliMBI Ha POJHOM S3BIKE CO3HANYT MHTeP(hEePEeHINIO I IIPUBERYT K yBeIMIEHNIO BpEMEH IIEPEBOa MEXAY
HepOXHBIMM sI3bIKaMu. Taxyke BpeMs IepeBofia OyAeT BapbUPOBATHCS B 3aBUCUMOCTH OT YCIOBMiT. Hamy rumoress! mog-
TBEPAVINCDH YaCTIYHO, TOMBKO Ha HEKOTOPBIX TUIIAX CTUMYIOB. B paboTe 06CYX[AIOTCs CBS3Y TOTyYE€HHBIX Pe3Y/IbTaTOB
C CYLIECTBYIOIVMI MOJIEIAMU U TEOPUAMMN.
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Abstract. The effect of adaptation to emotional facial expressions occurs after a prolonged observation of an intense display
of a basic emotion (the adaptor) which biases the perception of a subsequent briefly presented face away from the adaptor.
Previous studies of this effect mostly explored static images of facial expressions. We conducted two experiments to examine
the features of adaptation to dynamic facial expressions. In Experiment 1, we created three types of adaptors based on video clips
of the face of a female model who demonstrated the transitions between expressions of happiness and sadness. The adaptors
included static expressions, dynamic expressions and dynamic changes from one expression to another. We expected
the perception of the test stimuli to be biased away from the emotion displayed in the static adaptors or from the emotion
at the end of the dynamic adaptors. The results showed that the static and dynamic expressions resulted in adaptation effects
of the same size, and no adaptation occurred to the dynamic changes between two expressions. In Experiment 2, we tested
the hypothesis that adaptation to dynamic changes of expression occurs if the duration of the adaptor is doubled (from
5 to 10 seconds). The results of the experiment supported the hypothesis. Overall, we confirmed the effect of adaptation
to the emotional content of a facial expression. No adaptation to the temporal structure of the expression (forward versus
reversed in time) was found.
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Introduction

Among the basic features of visual perception is its depen-
dence on context. In the presence of additional informa-
tion, recognition and categorization of various objects
may be altered. One specific manifestation of the con-
text-dependent nature of perception is the adapta-
tion effect: a temporary bias in the perception of objects
evoked by a preceding prolonged exposure to an adap-

tor. In the form of a perceptual ‘preset’, this has been
explored previously on a wide range of objects from dif-
ferent modalities (Uznadze, 2001). Unlike particular types
of positive priming which lead to enhanced object recog-
nition after a short (and often unconscious) demonstra-
tion of an object from the same category, long adaptation
biases the perception away from the adaptor, thus allow-
ing the observer to detect even minor differences between
the subsequent object and the adaptor itself. Adaptation
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effects emerge at different levels of information process-
ing, from sensation to categorization to decision making
(Clifford et al., 2007; Dickinson & Badcock, 2013; Clifford
& Rhodes (eds.), 2005; Storrs, 2015; Webster, 2012). These
effects contribute to the perceptual constancy of the world
around us by continuous recalibration of the perception
and its adjusting to the changing environment (Clifford &
Rhodes (eds.), 2005).

In particular, the adaptation effect (AE) has been found
in face identification and facial expression recognition
(Leopold, O’Toole, Vetter, & Blanz, 2001; Rhodes &
Leopold, 2011; Webster & MacLeod, 2011). The experi-
mental paradigm to reveal AE to expression includes
the following. An observer is exposed to a face depicting
an easily recognized emotion (adaptor) for several seconds.
After that, another face is briefly shown with an expression
that is difficult to recognize. The observer is asked which
emotion was shown on the second face, given alternative
choices. The adaptation effect appears as the influence
of the emotion shown on the first face, which causes
the observer to categorize the second face as the same
emotion less frequently. Using this task, a number of studies
have confirmed that prolonged exposure to an emotional
expression may indeed reduce the observer’s ability
to detect this emotion and enhance the ability to perceive
other emotions (Butler, Oruc, Fox, & Barton, 2008; Carbon
et al., 2007; Cheal, Heisz, Walsh, Shedden, & Rutherford,
2014; Cook, Matei, & Johnston, 2011; de la Rosa, Giese,
Biilthoff, & Curio, 2013). Recent extensive research of this
phenomenon allows to summarize the main findings
obtained to the date.

The face adaptation involves both low-level sensory
processes that do not require awareness of visual stimuli,
as well as higher-level ones, such as conscious represen-
tation of the face and its categorization. Presumably,
the mechanisms of sensory adaptation (also known as after-
effect) involve early visual processing of information
that is eye-specific. This is supported by the findings that
in binocular rivalry, which is known to disrupt higher-
level processing much stronger than low-level one,
full suppression of face perception leads to a significantly
lower AE to distorted face shape, observed only if the retinal
images of the adaptor and the test image are identical
(Stein & Sterzer, 2011). However, if in these conditions
the observer is at least minimally aware of the exposed face
or attends to its spatial location, the AE to face shape, gender
or emotion occurs even when the physical dimensions
of the adaptor and the test are different, or when they are
exposed to different eyes (Adams, Gray, Garner, & Graf,
2010; Shin, Stolte, & Chong, 2009; Stein & Sterzer, 2011;
Yang, Hong, & Blake, 2010).

The higher-level impact on adaptation is supported
by a transfer of the effect between different identities,
different angles of view or even different modalities.
However, the size of the AE in this case may be reduced.
The effect is most pronounced if the adaptor and test
represent the same identity (Fox & Barton, 2007). Partial
transfer to the faces of other identities does not depend
on their gender, and the relative AE size — the difference
between the adaptation to one emotion compared
to another — in this case is reduced more than twice.
On the contrary, the size of adaptation to the identity

does not depend on the displayed emotion (Fox, Oruc, &
Barton, 2008). If the physical dimension of the adaptor
is twice as large as of the test, or the viewpoint is changed,
the AE still occurs (Benton et al.,, 2007; Hsu & Young,
2004). Visual exposure to an emotion name, or listening
to an expressive speech in unknown language, do not lead
to adaptation (Fox & Barton, 2007). However, haptical
perception of an expressive mask may evoke AE in visual
perception (Matsumiya, 2013).

AE to facial expression is modulated by the detalization
of a face or the presence of holistic face configuration.
Full-color photorealistic faces account for the relative AE
of about 45%. This is measured as the difference score
between the frequency of categorizing the test faces as
one of the two adapted emotions, after exposure to one or
the other of them. High-contrast black-and-white faces
reduce the relative AE size to 25 %, and highly schematic
faces comprised of lines and dots reduce the AE size to less
than 10% (Butler et al., 2008). If these lines and dots are
scrambled such that they do not represent any specific
facial configuration and do not resemble face parts, the AE
is totally absent, although scrambled black-and-white faces
do induce AE.

Longer adaptation time leads to a stronger effect
(Hsu & Young, 2004). When the adaptor (facial expression
of happiness, sadness or fear) is presented for 5 s, and
the subsequent test image (linear morph, or interpo-
lation, in a specific proportion of images of one of these
expressions with a neutral face) is presented for 50 ms,
the AE is manifested after a rather short interstimulus
interval (ISI) — 100 ms, as well as after an ISI of 1 second.
However, when the adaptor is presented for only 500 ms, no
effect occurs. The influence of adaptor duration on AE size
is probably due to low-level mechanisms. The same study
also revealed a tendency to better recognition of happiness/
neutral morphs after adaptation to a purely sad expression,
but not to pure fear. Similarly, sadness/neutral morphs
were better recognized after adaptation to pure happiness.
This may support the reciprocity of happiness and sadness
in the face space (Russell & Fehr, 1987; Valentine, 1991).

The adaptation effect so far have been explored mostly
in static images of facial expressions. Although the recent
tendency to enhance the ecological validity of experi-
mental studies of face perception has lead to the research
on the role of dynamics in expression recognition,
the effect of adaptation to dynamic faces has not drawn
much attention yet. To date, only a few studies have
explored this topic, and the results are highly controversial.
In an early study (Dubé, 1997), the adaptors were based
on video records of volunteers who were asked to express
one of the basic emotions on their face, and subsequently
change it to the neutral expression, and after that to another
emotion. Each adaptor included half of the original record:
dynamic change from a neutral face to one of the basic
emotions, which was demonstrated either as forward or
backwards. The adaptation effects to static happy versus
sad expressions, as well as to the dynamic changes from
a neutral face to the same expressions were explored.
The presentation time of all the adaptors was equal. Test
stimuli were static intermediate morphs between the two
static adaptors. In accordance to the other research, this
study revealed that there is indeed an AE to static faces
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that change the perception of subsequently presented
morphs. At the same time, no effect was observed after
adaptation to dynamic stimuli. Later studies conducted
with the use of artificial dynamic adaptors revealed that
adaptation to computer-animated avatars can be shown
but only when both the intrinsic non-rigid facial movement
and rigid head movement are present. Separately, none
of the movement types can cause adaptation (de la Rosa
et al., 2013; Curio, Giese, Breidt, Kleiner, & Biilthoff, 2010).
This disagreement in the results of early and later studies
needs to be further explored. Are the adaptation effects
to static and dynamic expressions different, or do they
share the same underlying mechanisms?

Possible hypotheses about the mechanisms
of dynamic expression adaptation may be derived from
yet another area of research where a similar AE is shown:
studies of biological motion. One of the factors that
can cause an AE to a video clip of a walking person
is the motion direction (Barraclough, Ingham, & Page,
2012). Considering facial dynamics as a particular type
of biological motion, one may suggest that the direction,
or temporal organization of the process of changing
one expression to another, may also serve as a special
adaptor type different from the emotional content
of the expression. Recent fMRI studies have shown
distinct activation patterns to the perception of natural
versus reversed temporal direction of facial expressions
and to increasing or decreasing intensity of the displayed
expression, so that the activation to a natural increase or
decrease of emotion is not the same as to their temporal
reversion (Reinl & Bartels, 2014; 2015). Expressions
inverted in time are perceived by observers as unnatural.

The aim of our study was to explore the possible
mechanisms of adaptation to dynamic facial expressions.
We suggested that in addition to the adaptation
to the emotional content of an expression, there
may exist a separate mechanism of adaptation to its
dynamic structure. Indeed, during real communication,
the direction in which the facial expression of the conver-
sation partner changes may carry relevant information
and thus may influence the subjective impression
in the observer. If this is true, then the prolonged
observing of a dynamic facial expression activates both
mechanisms of emotional content and temporal structure,
whereas the observing of a static expression activates
only the former. To decompose the adaptation effect,
three adaptor types could be used: 1) evoking AE both
to the emotional content and to the temporal structure;
2) evoking AE only to the emotional content; 3) evoking
AE only to the temporal structure. Adaptors of the first
type could be dynamic faces with expression changed from
an ambiguous face to one of the two intense basic emotions.
Adaptors of the second type could be two different static
intense basic emotions. The third adaptor type should
include the differences in dynamics but cause no adaptation
to the content. Itis possible in the case of displaying the same
dynamic transition between two intense basic emotions
both forward and backward. To equalize the sensory after-
effects between the three types of adaptors, faces should
belong to the same identity, be of the same size and view
angle, be presented in full color and high quality, and their
presentation duration should be the same.

We conducted two experiments: in the first, we were
interested in the role of dynamics in the adaptation
effect. In the second, which was a follow-up study based
on the results of the first one, we explored the role
of the duration of the dynamic adaptor. Both experiments
were based on a paradigm previously used for static
expression adaptation (Hsu & Young, 2004). The emotions
to adapt to were happiness and sadness: in static faces,
they consistently show an AE regardless of the theoretical
assumptions of the studies (Dubé, 1997; Hsu & Young,
2004; Rutherford, Chattha, & Krysko, 2008).

Experiment 1

Method

Hypothesis. The adaptation effect occurs after observ-
ing static and dynamic facial expressions of happiness
and sadness, and dynamic changes between two expres-
sions. As a result of adaptation, the perception of mixed
ambiguous facial expressions should be biased away from
the adaptor. The intensity of adaptation depends on adap-
tor type and qualitative differences between natural emo-
tional displays.

Design. The adaptors varied according to a full
factorial design: 3 (between-group) x 2 (within-group) x
2 (within-group).

The between-group factor was Adaptor Type: (1)
static expression; (2) dynamic expression; or (3) dynamic
change of expression. The first within-group factor was
Emotional Transition, from which the stimuli were derived
(see Appendix): (1) happiness-to-sadness or (2) sadness-to-
happiness. The second within-group factor was Adapted
Expression: (1) first or (2) second in the transition.

In the static adaptors, the first expression was
the starting frame of the video record, and the second
expression was its last frame. Both images differed only
in emotional content and displayed either happy or
sad intense emotions. In the happy-to-sad transition,
the first expression represented happiness. We expected
the ambiguous test stimulus perception to be biased
away from the first expression; that is, to be recognized
as happiness less frequently than after adaptation
to the second expression. The second expression in the same
transition represented sadness, and we expected test stimuli
to be recognized as sadness less frequently. Similarly,
in the sad-to-happy transition, the first expression (sadness)
should bias perception away from sadness, and the second
one (happiness) away from happiness.

In the dynamic expression adaptors, the first
expression was reversed in time relative to the original
video record, and the second one maintained the frame
order. The first expression in the happy-to-sad transition
represented the dynamic change from ambiguous face
to intense happiness; according to our hypothesis,
it should bias the perception of the test stimulus away
from happiness. The second expression from the same
transition (ambiguous face switching to intense sadness)
should bias the perception away from sadness. The first
expression in the sad-to-happy transition (switching from
ambiguous to sad display) should bias the perception
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away from sadness, and the second one (switching from
ambiguous to happy display) should bias perception away
from happiness.

In the dynamic changes of expression, the first
expression represented the expression change from the last
frame to the first one and was, therefore, inverted in time.
The inversion does not change the emotional content
of the adaptor, but it changes its temporal structure.
In the happy-to-sad transition, the first expression
represented the change from intense sadness to intense
happiness. We expected that it would bias the perception
away from happiness. The adaptation to the second
expression in the same transition, which represented
the change from intense happiness to intense sadness,
should bias the perception away from sadness. Similarly,
the first expression in the sad-to-happy transition
(dynamic change from happiness to sadness) would bias
the perception away from sadness, and the second one
(dynamic change from sadness to happiness) away from
happiness.

Test stimuli were 10 intermediate frames from each
video record. They were always static images. Each test
stimulus was presented with the adaptors from the same
transition. Theoretical distance was estimated between the
start of the transition and each test image (see Appendix).

Participants. Sixty-four participants took part
in the study (45 females and 19 males, age range 18-49 years,
median age 24). They had normal or corrected-to-normal
vision. The participants were randomly assigned to one
of the three conditions: (1) static expressions (n = 22); (2)
dynamic expressions (n = 21); and (3) dynamic changes
of expression (n = 21). For three participants, the identi-
fication of the first and last test stimuli did not differ
(all the test faces looked similar), so their results were
not included in the analysis. In total, the data of 61 partic-
ipants were analyzed. A pilot experiment (n = 8, 4 females
and 4 males, age range 19-33 years, median age 21) was
conducted to select the range of the test stimuli.

Stimuli. We used static images and dynamic video
clips of the face of a female poser who expressed happiness,
sadness and transitions between the two emotions. Unlike
linear computer morphing, the dynamics of the natural
transitions even between the same basic facial expressions
is non-linear and shows the ‘perceptual hysteresis’ effect;
therefore, transition type should be considered as one
of the factors that may influence the adaptation. Examples
of the stimuli and description of their preparation are
provided in Appendix.

The static adaptors included only one emotion,
either happiness or sadness, and no facial dynamic.
We expected that the adaptation effect in this case would
be due to the difference in the emotional content of the two
adapted expressions. Dynamic expressions of happiness
or sadness started from an intermediate, ambiguous
face; they included differences in dynamics and only one
intense emotion. Adaptation both to emotional content
and dynamics was expected. The dynamic changes
of expressions included differences in dynamics and
both basic emotions. We expected the adaptation effect
in this case to be caused only by temporal organization,
not by the emotional content.

1000 ms
fixation

happiness or

sadness?
5000 ms
adaptor

50 ms
test
stimulus
response

Figure 1. The experimental trial outline.

Apparatus. Static or dynamic faces were presented
on a CRT screen (ViewSonic G90f, 100 Hz) connected
to a PC, in a room with ambient light. The stimuli size was
16x20°, and distance to the screen was 60 cm.

Procedure. PXLab software (Irtel, 2007) was
used to display the stimuli and record the data. In each
trial, the following items were sequentially presented
in the center of the screen on a light-gray background:

1) fixation cross;

2) static or dynamic adaptor;

3) interstimulus interval (blank screen);

4) test stimulus; and

5) prompt to the response: “happiness or sadness?”.

The instruction to participants included the task
to look freely at the first face in each trial and to respond
as fast as possible about which emotion was displayed
on the second face: more happiness or more sadness.
Participants responded by pressing left (“happiness”) or
right (“sadness”) arrow buttons on a standard keyboard.
In total, each participant performed 160 trials (2 transitions
x 2 adaptors x 10 test stimuli x 4 repetitions). The trials
order was randomized. Before the start of the main
experiment, each participant conducted eight practice
trials with the same adaptors. The practice test stimuli
were derived from the same transitions and represented
happy or sad expressions that were easy to identify. They
were not presented in the subsequent experiment. Figure 1
shows the outline of presentation.

Data analysis. The data were analyzed using SPSS
20.0 and R 3.2.2 statistical environment (R core team,
2015). The quickpsy library (Linares & Lopez-Moliner,
2015) was used to fit the psychometric functions in R.
For each participant, we fitted the functions in the form
of cumulative normal distribution with lapses, relating
the proportion of identification of each test stimulus
as the second emotion in the transition (responses ‘sadness’
in the happy-to-sad transition and responses ‘happiness’
in the sad-to-happy transition) to the theoretical distance
from the start of the transition. We estimated the points
of subjective equivalence (PSEs) at which the proportions
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of identification of the test stimuli as happy and sad
were equal (.5). Then the estimated individual PSEs
were analyzed with repeated-measures ANOVA with
the between-group factor Adaptor Type (static expression;
dynamic expression; dynamic change of expression) and
within-group factors Transition (happiness-to-sadness or
sadness-to-happiness) and Adapted Expression (first or
second in the transition).

Post hoc analysis included the comparison of PSE
estimates for the significant factor interactions with
Benjamini-Hochberg  corrected repeated measures
Student’s t-test. For each adaptor type, the presence
of the adaptation effect was revealed as a significant
difference between the PSEs for the first versus the second
adapted expressions. Then the PSEs for first and second
adaptors separately were compared in a pairwise manner
between the three adaptor types with Benjamini-Hochberg
corrected Student’s t-test with Welsh approximation for
difference in dispersion.

Results

Figures 2 and 3 show the proportion of identification
of each test stimulus with the second emotion in the transi-
tion as a function of the theoretical distance from the start
of the transition, for different adaptor types, adapted expres-
sions and transitions. Confidence intervals were estimated
with the nonparametric bootstrap. The left-wise biases caused
by adaptation to the first expression compared to the right-
wise biases caused by adaptation to the second expression
reveal that the same test stimuli in the former case is perceived
as more similar to the second expression than in the latter.
In particular, after the adaptation to the static expression
of happiness from the happy-to-sad transition, the ambigu-
ous faces were perceived as more sad than after the adapta-
tion to the static sad expression from the same transition.
Therefore, the effect of adaptation is observed (see Figure 2).
The same bias is observed for the dynamic expression of hap-
piness versus the dynamic expression of sadness from the same
transition. Similar results are shown in the sad-to-happy tran-
sition (see Figure 3). Visual inspection of the results after
adaptation to the dynamic change from happiness to sadness
and from sadness to happiness leads to an expectation of no
adaptation effect for both transitions.

To test whether the obtained PSEs indeed differ
statistically, and to explore the influence of each factor,
the individual PSEs were analyzed with ANOVA. Box’s M
test was significant (M = 86.81; p < .001), so the univariate
approach was used. Mauchly’s test of sphericity was
non-significant. Levene’s test of dispersion homogeneity
showed the between-group difference only in the case

of adaptation to the first adapted expression from
the sad-to-happy transition (F(2, 58) = 4.92; p = .011),
but not for the other conditions.

The ANOVA revealed significant effects of Transition
(F(1, 58) = 33.26; p < .001; n*,=.36), Adapted Expression
(F(1, 58) = 41.8; p < .001; n*,=.42) and Adaptor Type
(F(2,58) =3.97; p = .024; 1>, =.12), as well as of the Adapted
Expression x Adaptor Type interaction (F(2, 58) = 22.32;
p < .001; n*,=.44). The interactions Transition x Adaptor
Type (F(2, 58) = 0.06; p = .946; n’, < .01), Adapted
Expression x Transition (F(1, 58) < 0.01; p =.992;n?,<.01),
and Adapted Expression x Transition x Adaptor Type
(F(2, 58) = 2.99; p = .058; n°, =.09) were non-significant.
The size of the adaptation effect was identical for both
transitions, either from happiness to sadness or from
sadness to happiness.

Post hoc comparisons of the PSEs were conducted
for the Adapted Expression x Adaptor Type interaction.
The Transition factor did not show any significant
interactions, so the PSEs were averaged on this factor.
The differences between the PSEs after adaptation
to the first compared to the second expression were
significant for static adaptors (all p-levels were Benjamini-
Hochberg corrected): #(20) = —-9.45, p < .001, M = —0.007,
CI = [-0.008, -0.005] and dynamic expressions:
#(20) = -7.67, p < .001, M = —0.004, CI = [-0.005, —0.003].
The adaptation to dynamic change of expression does
not cause any perception bias: #(18) = 0.71, p = .488,
M =0.001, CI = [-0.002, 0.003]. Therefore, the adaptation
effects were shown for static and dynamic expressions,
but not for the dynamic changes of expression.

Even with the AE of the same size, there may
be differences in the perception of test stimuli depending
on the adaptor type. We conducted pairwise comparisons
of the absolute values of the PSEs between the three types
of adaptors, independently for the first and for the second
adapted expression. The results are summarized in Table 1.
In both transitions, differences were observed after
the adaptation to the dynamic changes of the expression,
compared to the static or dynamic adaptors, but only for
the first adapted expression. There were no differences
between static or dynamic first adaptors, or between second
adaptors of any type. This indicates that the same test
images are perceived similarly after adaptation to the first
static expression and the first dynamic expression.
Compared to the first static adaptors, the perception
significantly changes after adaptation to the time-inverted
dynamic expression changes. In adaptation to the second
expressions, the perception of the same test images does
not change regardless of the adaptor type.

Table 1. Pairwise Comparisons of PSEs for Different Adaptor Types in Adaptation to the First and Second Expressions

Adapted expression Adaptor type t daf p
static expression vs. dynamic expression -1.52 24.48 .281

First dynamic expression vs. dynamic change of expression -4.93 23.98 .000
static expression vs. dynamic change of expression -4.62 37.23 .000
static expression vs. dynamic expression 1.02 29.70 .379

Second dynamic expression vs. dynamic change of expression 0.39 27.19 .697
static expression vs dynamic change of expression 1.13 37.95 379

Note. Welsh corrected t-tests with Benjamini-Hochberg correction for multiple comparisons.
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Figure 2. Proportions of test stimuli identified as sadness in the happy-to-sad transition (Experiment 1). The first adapted expression
(happiness) is depicted in blue, and the second adapted expression (sadness) in red. Points are mean proportions for each test stimulus, and
curves are fitted psychometrical functions. Vertical lines indicate PSEs, and horizontal lines indicate confidence intervals.
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curves are fitted psychometrical functions. Vertical lines indicate PSEs, and horizontal lines indicate confidence intervals.

Discussion

Experiment 1 revealed that our hypotheses are partially
supported: the adaptation effect was shown to static and
dynamic expressions, but not to the dynamic changes
between expressions. The size of the relative adaptation
(shift of the PSE after adaptation to the first expression
in transition versus second expression) was equal for static
and dynamic adaptors, and there was no adaptation effect
at all to the dynamic expression change. The size of the AE
did not change regardless of the qualitative differences
between the transitions expressed by the poser.

As expected, the adaptation effect to static facial
expressions previously shown in a number of studies (But-
ler et al., 2008; Cook et al., 2011; Fox & Barton, 2007; Hsu
& Young, 2004) has been replicated in our experiment.
The static AE size did not depend on the qualitative dif-

ferences between the depicted transitions (from happi-
ness to sadness and vice versa) from which the adaptors
and tests were derived. The existence of adaptation in this
case may be explained by the influence of the emotional
content of the adapted expressions that causes a tempo-
rary shift of the central point in the perceptual face space.
The static adaptation effect — the difference in the per-
ception of ambiguous facial expressions after adaptation
to happiness and sadness — served as a baseline for com-
parison to the results obtained in the dynamic conditions.

Next, our results support the hypothesis that dynamic
facial expressions can also evoke adaptation, of a size similar
to that of static expression adaptation. To the best of our
knowledge, our study was the first to show a significant
AE to the natural dynamic facial expression depicted
by a poser. This result is in agreement with the earlier
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studies on dynamic morphing sequences and dynamic
avatars (de la Rosa et al., 2013; Curio et al., 2010), but does
not replicate the absence of an AE on natural dynamic
facial expressions (Dubé, 1997).

In the work by de la Rosa et al. (2013), the size
of the AE to static adaptors was significantly larger than
to the dynamic adaptors. Our data (equal AE size in the two
conditions) do not replicate this finding. This may be due
to the natural type of our stimuli compared to the animated
ones in de la Rosa et al. (2013), as well as procedure
differences (de la Rosa et al. in each trial demonstrated
the adaptor for 1 second four times sequentially with ISIs
of 100 ms after each adaptor; and the test stimuli were
dynamic and also lasted for about 1 second) and possibly
due to the modalities of the adapted expressions (de la Rosa
et al. used happiness and disgust). On the other hand, our
data confirm the conclusions of Curio et al. (2010) about
the equal size of the AE to static and dynamic faces.

The main reason that is provided in the unpublished
dissertation by Dubé (1997) when accounting for
the lack of adaptation to dynamic expressions concerns
the following. In adaptation to static images, our visual
system integrates the information of facial configurations
over timeso the processing on sensory level is primarily
affected. With equal adaptor exposure times, the peak
expression is presented longer in static adaptors than
in dynamic ones and therefore causes greater AE. Another
possible explanation provided by Dubé is that static and
dynamic information processing could involve different
brain systems, and the dynamic system is less rigid than
the static one and has higher ‘refresh rate’, so the input
is processed faster (and too fast to induce any AE). Our
data does not support the latter explanation, as we obtained
AE to dynamic stimuli.

Exposure to dynamic expression changes with
the time-inverted frame order in our experiment led
to a change of ambiguous face perception when compared
to the static adaptors condition. However, we did
not observe any AE to dynamic expression changes, and
therefore we cannot say that the timeline inversion alone
influenced the results. This means that our initial hypothesis
about the existence of a special mechanism of adaptation
to the temporal organization of facial expressions was
not supported. The hypothesis of the time-inversion
influence on AE has been previously tested only
once (Curio et al, 2010) and also was not supported.
The authors of that study used computer avatars animated
with the movements captured from a real poser, and it was
shown that the forward (as expressed by the poser) and
backward (time-inverted) presentation of the dynamic
adaptors led to an AE of the same size. Our results are
in accordance with these data.

In summary, our study did not reveal an adaptation
effect to the dynamic change from one expression
to another. Taking into account the equal AE to static and
dynamic expressions, one can conclude that the differences
in the temporal structure of the expressions do not influence
the adaptation, and dynamic expression adaptors do
not differ from static ones as they change the perception
of subsequently presented faces mainly due to emotional
content.

Nonetheless, there is another possible explanation
of the lack of AE to the dynamic expression change, based
on the information summation over time. As in the study
by Dubé (1997), there could have been an influence
of the difference in the peak expression duration shown
to the observers. Indeed, in our experiment, the peak
expression in static adaptation was demonstrated
during the whole adaptation period. In the adaptation
to dynamic expressions with total duration the same
as in the static adaptors, part of the exposure time was
taken by the ambiguous face, so the total number of frames
displaying pure happiness or sadness and therefore their
cumulative exposure time were reduced, which could lead
to a lower AE size in the dynamic conditions (as in de la
Rosa et al., 2013).

To test the influence of the summation over time
on the AE, we conducted a second experiment. For
adaptors, we used dynamic changes between expressions
with the exposure time twice as long as in Experiment
1. The adaptors were identical to each other except for
their temporal organization (forward or reversed frames
order). If in this case there would be no AE, this would
mean that either the adaptation time is still too short, or
that in this condition the AE does not depend on temporal
summation. On the contrary, the existence of a significant
AE would make it possible to conclude that after enough
adaptation time, even the availability of information about
the full range of the adapted emotions does not prevent
a perception bias. We did not replicate the series with static
and dynamic expressions, because significant adaptations
to them was already shown in Experiment 1.

Experiment 2

Method

Hypothesis. The effect of adaptation to the dynamic change
of emotional expression will be revealed when the duration
of the adaptor is doubled.

Design. The within-group factors were Transition
(happy-to-sad or sad-to-happy) and Adapted Expression:
(1) first in the transition (inverted in time) or (2)
second in the transition (shown in forward direction).
The Adaptor Type was always the same: dynamic change
between the two expressions. After adaptation to the first
expression in the happy-to-sad transition, we expected
a perception bias away from happiness, and after adaptation
to the second expression, we expected a bias away from
sadness. The adaptation to the first expression in the sad-to-
happy transition, would bias the perception away from
sadness, and adaptation to the second expression — away
from happiness.

Participants. Nineteen subjects took part in the study
(14 females and 5 males, age range 19-52 years, median
age 23 years). They belonged to the same population
as the participants who took part in Experiment 1 and had
normal or corrected-to-normal vision. Their age and sex
distribution did not differ from Experiment 1. The results
of one participant were excluded from the analysis because
she did not report differences between the test stimuli.
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Figure 4. Proportions of test stimuli identified as sadness in the
happy-to-sad transition (Experiment 2). The first adapted expres-
sion (happiness) is depicted in blue, and the second adapted
expression (sadness) in red. Points are mean proportions for each
test stimulus, and curves are fitted psychometrical functions. Ver-
tical lines indicate PSEs, and horizontal lines indicate confidence
intervals.

Stimuli. The adaptors used in the experiment were
dynamic changes from one expression to another. They
were comprised of the pairs of dynamic expressions from
Experiment 1. The total duration of the resulting dynamic
sequences was 10 seconds. The adaptors showed the change
of one of the pure emotional expressions to the ambiguous
face and then to the other pure emotional expression.
The duration of pure happiness and pure sadness in each
adaptor was equalized. A full description and examples
of the adaptors are provided in Appendix and the online
supplementary videos. The test images were the same
as in Experiment 1.

Apparatus, Procedure and Data analysis were
the same as in Experiment 1.

Results

Figures 4 and 5 show the group psychometric functions
for all test images, each transition and timeline direc-
tion. The individual PSE estimates analyzed with ANOVA
revealed the significant influence of Adapted Expression
(F(1, 17) = 6.22; p = .023; >, =.27), but not of the Transi-
tion (F(1, 17) = 1.33; p = .264; n°,=.07) and not of the inter-
action Adapted Expression x Transition (F(1, 17) = 0.94;
p = .347; n*, =.05). Thus, with exposure time prolonged
to 10 seconds, the AE to the dynamic changes of expres-
sion was observed. As in Experiment 1, the size of the AE
did not depend on transition type (from happiness to sad-
ness or vise versa).

Discussion

Experiment 2 has shown that when the exposure time
of the dynamic change of expressions used as the adap-
tor was doubled, an effect of adaptation indeed occurred.
Presumably, the obtained results can be explained mainly
by the influence of the last 5 seconds of the adaptors, which

Figure 5. Proportions of test stimuli identified as happiness in
the sad-to-happy transition (Experiment 2). The first adapted
expression (sadness) is depicted in red, and the second adapted
expression (happiness) in blue. Points are mean proportions for
each test stimulus, and curves are fitted psychometrical func-
tions. Vertical lines indicate PSEs, and horizontal lines indicate
confidence intervals.

were equal to the dynamic expressions from Experiment 1.
The duration of the peak expression was enough to evoke
the AE, and the changes in the perception were probably
due to the emotion exposed just before the test image.
The influence of the emotion displayed at the beginning
of the dynamic adaptor was reduced, and the relative size
of the AE revealed in Experiment 2 was somewhat smaller
than in the adaptation to static or dynamic expressions
in Experiment 1. The comparison of the results of the two
experiments allows us to suggest that even with long
enough exposure to adaptor, the presence of information
about the whole emotional range may reduce the AE. A fur-
ther increase of the adaptor exposure time would probably
enlarge the AE in the case of dynamic expression change.
One may expect that, similarly to the size of the AE to spa-
tial face warping or to face identification, it will increase
as a logarithm of the adaptor duration and exponentially
decrease with the growth of the test exposure time (Leop-
old, Rhodes, Muller, & Jeffery, 2005; Rhodes, Jeffery, Clif-
ford, & Leopold, 2007). This assumption, however, needs
further empirical testing.

General Discussion

The aim of the present study was to explore the effect of adap-
tation to dynamic emotional facial expressions. In the two
experiments, we tested the hypotheses that not only the emo-
tional content of the adapted expressions, but the features
of their dynamics — particularly, the temporal organization
of the expression and the duration of the change from one
expression into another — influence adaptation. The main
result of our study is that the presence of dynamics does
not enhance the adaptation effect compared to the static
face: the size of the effect is the same in static and dynamic
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emotional expression adaptation. The dynamic change
between two basic expressions leads to adaptation only when
the exposure time is twice as long as the duration of the static
or dynamic expressions. The duration of the peak emotion
presentation in the latter case is also doubled. The tem-
poral structure of the dynamic face itself does not influ-
ence the adaptation. The disagreement between the results
of the previous studies on the existence of the AE to dynamic
expressions (Curio et al., 2010; Dubé, 1997; de la Rosa et al.,
2013) may be due to the differences in peak expression dura-
tion. As in our study, neither influence of movement nor
that of timeline inversion was previously found.

The equal size of the AE to static and dynamic facial
expressions obtained in our study allows us to suggest
that the influence of the reduced exposure time of peak
emotions could be partially balanced by the perceptual
advantage of dynamic expressions over static expressions
in emotion recognition (for reviews, see Alves, 2013;
Krumbhuber, Kappas, & Manstead, 2013). This assumption,
though, needs additional testing. One should take into
account that the dynamic advantage in expression
recognition grows with the greater amount of visual
information (the number of expression stages present
in a stimulus) in the dynamic face compared to the static
one. Also the more effort it takes to recognize a static
expression (when it is masked, schematic, presented
under noise, or at a shorter time), the larger the advantage
of dynamics (Ambadar, Schooler, & Conn, 2005; Fiorentini
& Viviani, 2011; Jiang et al., 2014; Kitsyri & Sams, 2008;
Matsuzaki & Sato, 2008; Wallraven, Breidt, Cunningham,
& Biilthoff, 2008; Wehrle, Kaiser, Schmidt, & Scherer,
2000). If the same is true for adaptation, one can expect
that under constrained conditions perception, the greater
amount of information contained in the dynamic adaptors
may lead to a more distinct representation of dynamic
expression than of a static one, and, therefore, strengthen
the adaptation effect.

The lack of influence of temporal structure
on adaptation may be balanced by the prolonged exposure
of the peak emotions. We chose the adaptors’ duration
based on the results obtained using static images (Hsu &
Young, 2004). In the study with dynamic adaptors by Dubé
(1997), the exact durations of the adaptors are not specified,
but from the description of the initial video records one
can infer that the adaptors were 2.5 to 12 seconds long.
Indeed, the shortest of them may be too short to induce
an adaptation effect, but in the Dubé’s study, no significant
effect was observed. In our Experiment 2, we observed
adaptation after doubling the adaptors’ duration.

Revealing the mechanisms of adaptation may
shed some light on the structure and characteristics
of the perceptual space of faces and facial expressions. One
widely accepted theory suggests that the center of the face
space is represented by a prototypical, average face, and
all the individual faces or their expressions are perceived
as deviations from this central tendency (Valentine, 1991).
Particularly, for emotional expressions, the adaptation to,
for example, a natural happy expression leads to a perceptual
bias towards artificially constructed ‘anti-happiness’
but does not change the perception of orthogonally
placed expressions (Cook et al., 2011). To the question
on how we perceive this ‘anti-happiness’ and whether

it is recognized as sadness, anger, or even a non-emotional
expression, different theories give alternative answers.
The constructivist approach to emotion (Russell & Fehr,
1987) would place happiness and sadness on opposite
sides of a valence dimension and expect higher rates for
identification of an expression of sadness after adaptation
to happiness, and vise versa. The center of such face space
does not seem to represent a particular category and does
not induce adaptation (Burton, Jeffery, Calder, & Rhodes,
2015). From the theory of qualitative differences of basic
emotions, which cannot be decomposed to underlying
dimensions, the adaptation is the result of desensitization
of a specific basic emotion detector (Prkachin & Prkachin,
1994), which leads to difficulties in its recognition
but does not affect the perception of any other emotion.
Recent studies have shown that none of these theories
can fully account for the empirical data: the adaptation
to facial expressions of sadness, fear, anger or disgust
biases perception towards happiness, but the adaptation
to surprise could bias perception both towards anger and
disgust (Rutherford et al., 2008; Skinner & Benton, 2010).
Lately, research has emerged that suggests that the multidi-
mensional representation of emotion does not necessarily
include mutually exclusive bipolar organization. For
example, one can feel happiness and sadness at the same
time (Larsen & McGraw, 2011). Our data does not allow
any final conclusion in the discussion on the structure
of dynamic expression perceptual space, whether it is based
on bipolar axes (positive/negative valence, high/low
arousal, etc.) or on qualitatively different basic emotional
categories. The clarification of this question needs further
research with inclusion of extended set of emotion
modalities as adaptors and tests.

The conducted study has several methodological
limitations. First, only two emotions expressed by only one
model were used as stimuli. This prevents us from general-
ization to a wider range of emotions and faces. Next, these
expressions could be called natural only partially, because
they were not the result of a spontaneous emotional display
but were performed voluntarily. The question of whether
the perception of spontaneous and arbitrary expressions
differs is debated rather widely (e.g., Tcherkassof, Bollon,
Dubois, Pansu, & Adam, 2007). In particular, the dynamics
of spontaneous and posed smiles can differ (Hess & Kleck,
1990), but they are not always differentiated correctly
by observers (Hess & Kleck, 1994). Among the relevant
characteristics that help to recognize a fake smile is the speed
of its onset and offset (Krumhuber & Kappas, 2005;
Schmidt, Ambadar, Cohn, & Reed, 2006). At the same time,
both spontaneous and posed expressions are asymmetrical
with a tendency to higher activation of the left-side muscles
(Borod, Koff, & White, 1983; Schmidt et al., 2006). Further
studies comparing adaptation to spontaneous versus posed
expressions may reveal additional dynamic characteristics
on which observers’ decisions are based.

It should also be mentioned that in our study, as well
as in the previous works on adaptation, the so-called
Hawthorne effect (Wickstrom & Bendix, 2000) has not been
controlled for. It is related to the hypotheses on the real aim
of the study that a participant could develop during task
performance. Since in our experiments all participants were
in equalized conditions and with equal probability could
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assume that the aim of the study was to assess the influence
of a prolonged adaptor on the test stimuli perception,
it seems reasonable to compare different series to each other.
Further studies should definitely control for this effect.

The method of using a high-speed video record
of a poser’s face allowed us to capture the non-linear
changes in natural facial expressions with sufficient
temporal resolution. This realistic dynamic has been proven
to be perceived differently from a linear morphing sequence
(Dobs et al., 2014). The non-linearity of a real expression
makes it necessary to search for an adequate measure
of differences between the consecutive video frames.
Obviously, the time from the expression’s start cannot be used
as such a measure. In case of linear morphing or paramet-
rically described avatars, one can measure the percent
of impact of each intense expression onto the final image.
To describe differences on a real face, we used theoretical
distance measure, the mathematical meaning of which
is one minus correlation between two images. It equals zero
for two identical images and one for pure white versus pure
black pictures (Zhegallo, 2007). This is not the only possible
metric: other alternatives include principal components
analysis (Calder, Burton, Miller, Young, & Akamatsu, 2001)
or wavelet analysis (Lyons, Akamatsu, Kamachi, & Gyoba,
1998). For a quantitative description of a natural dynamic
face, it could be useful to track the main facial features
in space and time. Also, the use of three-dimensional
avatars animated with realistic non-linear dynamics seems
to be a promising technique (Dobs et al., 2014).

Conclusion

To conclude, we summarize the main results of the study.
The prolonged exposure of intense facial expressions
of happiness and sadness leads to the adaptation effect:
the perception of ambiguous expressions is biased away
from the adaptor. This phenomenon is equally pres-
ent in adaptation to static as well as to dynamic expres-
sions. In the case of dynamic change from one expres-
sion into another, the adaptation effect occurs only with
a doubled adaptor duration. The observed effects are
based both on the recalibration of the system of percep-
tual categories when the range of observed expressions
is limited, and on the summation of the information
of the facial expression configuration over time. No advan-
tage of dynamic expression over static expression has been
found in adaptation, nor did we find any separate mecha-
nism of adaptation to temporal structure of an expression.
The results of the study may contribute to the understand-
ing of the mechanisms of perception and identification
of a real expressive face of a conversation partner in the sit-
uation of communication.
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Appendix. Stimuli Description

To prepare the stimuli, we used video records of a female
model (age 47 years, Caucasian), familiar with the Facial
Expression Coding System — FACS (Ekman, 1993). She was
asked to express one of the basic emotions on her face and
after that to switch to another basic expression. Specifically,
the model expressed transitions from happiness to sadness
and from sadness to happiness. Before and during the film-
ing, she could look at the FACS images of basic expressions
and read their verbal descriptions. Video images of her face
were captured with a Fujitsu video camera (120 Hz). Dur-
ing the filming, we controlled for extensive head motion
and blinking. After the filming, the obtained records were
corrected for brightness, gamma and rotation.

Fragments of 1-second duration were chosen from each
transition. This time was enough for the model to express
a natural-looking transition between the basic emotions.
The first and last frames of each video fragment depicted
intense happiness or sadness, and the intermediate frames
depicted the transition between them. Unlike Dubé (1997),
we did not ask our model to fixate the neutral expression
on her face; therefore, the transitions did not include
the neutral phase but represented ambiguous mixed
expressions that are difficult to categorize. Figures Al
and A2 show the first and the last frame in each transition
labelled with the letters A and B, respectively. Theoretical
distances between the first frame of the transitions and each

1A 1D

1E 1B

Adaptor type
Happy-to-sad transition dynamic expression dynamic static compound dynamic
change expression expression expression change
. first (happiness) 1B>1A 1C>1A 1A 1B>1C + 1C>1A
Adapted expression
second (sadness) 1A=>1B 1C=>1B 1B 1A>1C +1C>1B

Figure A1. Happy-to-sad transition and different adaptor types.

2D

Adaptor type
Sad-to-happy transition dynamic expression dynamic static compound dynamic
change expression expression expression change
first (sadness) 2B->2A 2C>2A 2A 2B->2C + 2C>2A
Adapted expression .
second (happiness) 2A->2B 2C>2B 2B 2A>2C + 2C>2B

Figure A2. Sad-to-happy transition and different adaptor types.
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of the other frames were estimated as one minus dot product
of the two normalized vectors comprised of colors of each
pixel of the images (Zhegallo, 2007). This measure allowed
us to parametrically describe the differences between
images regardless of their content. Theoretical distance
would be zero between two equal images, and one between
white and black images. Theoretical distances were used
to estimate physical differences between the stimuli and
to fit the psychometric functions. In different transitions,
the maximal theoretical distance from the first to the last
frame varied: in the happy-to-sad transition it equaled .033,
and in the sad-to-happy transition it equaled .053.

Based on the video records, we constructed static and
dynamic stimuli. For Experiment 1, three types of adaptors
were prepared.

1. Dynamic changes of basic emotional expressions.
This type of adaptor included the frame sequences A->B
or their inversion in time: B> A (see Figures Al and A2),
where A is the first frame in video record, and B is the last
frame (the arrows mark the direction of frame sequence
shown to the participants). The sadness->happiness
adaptor exposed in the forward direction (2A->2B)
is not exactly the same sequence as the happiness > sadness
adaptor exposed in the reversed direction (1B->1A),
because they belonged to different video records.
The speed of the dynamic changes of expression was
reduced from the initial 120 frames per second (fps)
to 24 fps to ensure equal presentation time of all adaptor
types (five seconds).

2. Dynamic expressions. To obtain dynamic
expressions, the full video records were divided into two
parts: C>B (with the normal frame order) and C>A
(with reversed frame order). We estimated the position
of the frame C based on the results of a pilot study. In each
transition, this was the image categorized as happiness and
as sadness with equal probability in the two-alternative
forced choice task after adaptation to static expressions
(responses were averaged between the two adaptors).
Dynamic expressions therefore always started from
an ambiguous face and ended with intense happiness
or sadness. The position of the frame C (cut point) was
notin the middle of the transition, and the number of frames
was different in each dynamic expression. In the happy-
to-sad transition, the C>A part included 31 frames
and the C->B part included 91 frames. In the sad-to-
happy transition, the C> A part included 41 frames and

the C> B partincluded 81 frames. The frame C was included
in both parts. In both transitions, the second expression
took longer to depict than the first one, and the dynamics
were highly non-linear. The frame rate in each part was
different, but the exposure time was the same (five seconds).

3. Static expressions. Static adaptors were A and B
images: the first and the last frame in each video record.
Their exposure time was also five seconds. Earlier studies
have shown that the adaptation for five seconds is enough
to reveal a significant effect on static expressions, and
that a shorter duration would lead to AE reduction (Hsu
& Young, 2004). We used this time for both static and
dynamic adaptors; therefore, the dynamic expressions
and dynamic changes of expression were presented with
reduced speed.

For Experiment 2, we constructed adaptors that
comprised pairs of the dynamic expressions used
in Experiment 1.

4. Compound dynamic changes of expression.
Dynamic sequences included the fragments A>Cand C>B
(adaptors with normal frame order), and B>C and C>A
(adaptors with reversed frame order). The resulting stimuli
included pairs of dynamic expressions of equal duration:
the first expression changed to an ambiguous face during
the first five seconds, and the second expression emerged
from the ambiguous face during the next five seconds. Each
adaptor therefore lasted 10 seconds. The natural speed
of the model’s expressions was thus reduced to different
extents during different parts of the adaptors.

Test objects in both experiments were 10 static frames
from the middle of each transition. In the original video
record they were separated by 40 ms (each third frame).
Their range was selected based on the results of the pilot
experiment and included the images mainly categorized
as happiness and images mainly categorized as sadness.
Theoretical distances from the start of the transitions
to the test stimuli in the happy-to-sad transitions were
.0061-.023 and in the sad-to-happy transition were
.0065-.022. The test stimuli from each transition looked
different: in particular, the stimuli from happy-to-sad
transitions presented the expressions with the open mouth,
and the stimuli from the sad-to-happy transitions featured
expressions with the mouth closed. In Figures Al and A2,
the first and last test stimuli are labelled with the letters
D and E, respectively.
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Ponb fUHAMUKU B 3pUTETHBHOMN
aJanTanuy K SMOLMOHAIbHBIM
9KCIIpeCCUAM NuUIia

Onbra AnekcangposHa Koporbpkosa
HenTp sxcnepumenTanbHoit ncuxonorun MITIITY, Mocksa, Poccnus;
MocKOBCKMIT MHCTUTYT IICKXOaHanu3a, Mocksa, Poccusa

Annoranus. ekt afantanuy K IMOLMOHATIBHOI SKCIIPECCU JIUIIA YeTOBEKA COCTOUT B TOM, UTO IPORO/DKUTENBHOE
paccMaTpuBaHIe afalTOpa — JIMIIA, BHIPAXKAIOLIETO CUIbHYI0 6a30BYI0 SMOLIO, BIMsIeT HAa BOCIPUATIIE IKCIIPECCHUN INIIA,
IIpelbABICHHOTO BCiel 3a afgantopoM. OHO peske KaTeTOpM3MpyeTcs KakK sMolMsA-afantop. PaHee ymccriegoBaHMs 3TOTO
a¢dekTa IpenMylLIeCTBEHHO MPOBOAMINCh Ha MaTepyaze CTaTUIeCKuX (POTOM300pakeHMit sKcIpeccuit. Mpl mpoBenrn
IBa 9KCIEPUMEHTA C 1Ie/IbI0 U3YINTh OCOOEHHOCTH afjaNTaluy K SUHAMUYECKUM 9KCIIpeccusM nuiia. [y skcrepuMenTa 1
Ha OCHOBeE BI/IC03aIIVICell INIIa HATY PIIULIbI, AEMOHCTPUPYIOLEil IePeX0Abl MEXX/Y 9KCIPECCUAMM PAZOCTI U ITedayit, ObUIn
CO3JJaHBI TPY TUIIA A[JAIITOPOB, KAXK/bIII IPOJO/DKUTENIBHOCTBIO ATh CEKYH/I: CTATUYECKME SKCIIPECCUM, IMHAMUYIECKME IKC-
IIpeccun M AMHAMMYeCKMe CMEHBI OJHOI dKCIIpeccuy Ha Apyryro. O>KMAancs COBUT OLEHOK B HAIIPABJIEHMM OT SMOLVM,
KOTOpas cofepykanach B CTaTMYECKOM afIaliTOpe MM KOTOPOJ 3aKaHYMBA/ICA JUHAMUYECKUI afanTop. PesynbraTol Mmoka-
3aJI1, ITO CTATUIECKME U JUHAMMIECKIE HKCIIPECCUY BBI3BIBAIOT 3P PEKTDI aaliTallMi PABHOM BEMIMHBI, & affallTALINN
K IMHAMUYECKOI CMeHe 9KCIIPECCHIl He IPOMCXOANT. B akcrepuMenTe 2 mpoBepsiiach TUIIOTE3a O TOM, 4TO 9 deKT aamn-
Tauy 6ymeT HAbGMIOAATbCS IPU [BYKPATHOM yBeMYeHNN TIPOJO/DKUTEIBHOCT KCIIO3UIIMM AJAITOPA — AUMHAMIIECKOI
cMeHbI akcnpeccuit (10 cexynn). [lomrydenHble pe3ynbTaThl HOATBEPAWIN TaHHYIO TUNIOTe3y. OCHOBHOI BBIBOJ, MCCIIEOBA-
HUA: TIOATBEPXKJEHO Ha/M4Me afjalTaly K SMOLMOHAIbHOMY CONEP’KaHMIO BhIPaXKEHMA NNINA; aflallTalluyl K BpEMEHHO
CTPYKTyp€ SKCIIPECCUU HE BBIAB/IEHO.
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Onbra Koponbkosa

AfanTaumsi K aKCnpeccusiM nuua

BBenenne

OpHMM 13 CBOVICTB 3PUTENBHOTO BOCIPUATHUS SIBIISET-
Cs1 €T0 KOHTEKCTHAst 00YC/IOB/IEHHOCTD, COCTOALIAS B TOM,
YTO pacIO3HaBaHNE U KAaTeropusalus OOBEKTOB MOIYT
MEHSATbCS TI0J] BO3JEICTBMEM [OIOTHUTENbHOI MH)OP-
manuy. YacTHBIM C/y4aeM IIPOSIBIEHUs KOHTEKCTHOTO
XapaKTepa BOCIPUATHUS BBICTyHaeT 3¢ ¢eKT ajanranun
(mamee — DA): BIMsHME TNPONO/DKUTENBHON 3KCIIO3MU-
UM AfANTOpPa, WM YCTAHOBOYHOIO CTUMYJIA, IPUBOJAS-
Ijee K BpeMEHHOMY M3MEHEHUI0 BOCIPUATHS CIeAYIOUNX
3a HUM 06beKTOB. IIpy 9TOM HeliCTBYeT CBOETO pofia Imep-
[Ie[ITUBHASL YCTAHOBKA, paHee HEOJHOKPATHO IIPOfIEMOH-
CTPUpOBaHHAsI HA MaTepuase PasIMIHBIX MOLATbHOCTEI
(cm.: Y3Hapse, 2001). B oTnnyme oT HEKOTOPBIX BUJOB HO-
JIOKUTETPHOTO TPAIMIHIA, CBS3aHHBIX C IIOBBILIEHN-
€M TOYHOCTM PAacHO3HABAHMS IIOCIE KOPOTKOI (1 3ada-
CTYI0 HEOCO3HABAEMOIT) 9KCIIO3UIIUN TIPENCTABUTENS TOI
JKe KaTeropuu, IINTeNbHAs afalTalisl CMeLlaeT OLEeHKU
HaOJ/IofiaTeNss B CTOPOHY OT afjaliTOpa U MO3BOJISIET BbIsA-
BUTb MaJIeilllliie OTKIOHEHNs XapaKTePUCTHK CIeAyIolLe-
TO BOCIIPUHIMAEMOTO 00BEKTa OT XapAKTEPUCTUK CAMOTO
amanrropa. I deKThl aanTaun IPOsBIAIOTCI Ha PA3HBIX
YPOBHSIX IepepaboTKy MHPOPMALI, HAYMHASI C CEHCOP-
HOTO M 3aKaHUYMBAsI KaTeTOpM3aLyelt M IPUHIATIEM Pelile-
uuit (Clifford et al., 2007; Dickinson, Badcock, 2013; Fitting
the Mind to the World, 2005; Storrs, 2015; Webster, 2012).
Onn 06ecreunBaOT COXpaHeHNe KOHCTAHTHOCTHM BOCIIPK-
AT BHEIIHETO MUPA, KOTOPOE JOCTUTAeTCsl IMyTeM He-
HPEPHIBHOI «IlepeKaTUOPOBKI» BOCIPUATHS U €r0 IO~
CTpoIikM K usMeHstomumcs ycnosusam cpepst (Fitting the
Mind to the World, 2005).

B wactHOCTH, TOR06HDIT 3 deKT afanTanyy Habmo-
JaeTcs IPY Y3HaBAaHWUM JIMIA YeJIOBEKA U BOCIPUSATIHU €T0
Beipaxkerns (Leopold et al., 2001; Rhodes, Leopold, 2011;
Webster, MacLeod, 2011). 9xcnepuMeHTaIbHas IPOLIEHY-
pa BoLsBIeHMsA 3¢ ¢deKTa afanTanuy K 9KCIPeCcCuu uia
06BIYHO BBHIIIAANT CrlepyomuM obpasom. Habmroparenio
B Te4YeHIe JOCTATOYHO MIPOJO/KUTEIBHOTO BpeMeHN (T10-
PAMKa HeCKOJIBKVX CeKYH[) ZeMOHCTPUPYeTCs U300pake-
HMe JIMI[A, BBIPKAIOIIEr0 HEKOTOPYIO JIETKO PAacIlO3Ha-
BaeMyI0 SMOLMI0. 3aTeM OBICTPO NPeNbIBSIETCA APYroe
JINI[0, OFHO3HAYHO OIPENEIUTh BBIPaXKeHNe KOTOPOro
cnoxno. Habrogarernio npepiaraercst B GpopMe anbTepHa-
TUBHOTO BBIOOpA IaThb OTBET, KaKast 3MOLMs OblIa BbIpa-
JKeHa Ha BTOpOM jnife. PPeKT afanTanum NposiBIsIeTCs
B CJIy4ae, eC/I BTOPOE JIMIIO PeXke KaTerOPU3UPYeTCs KaK
BBIpa)Kalolljee Ty XKe SMOLMIO, YTO I TepBoe. B uccieno-
BaHMAX, UCIIO/MB3YIOLNX NAHHYIO 3a/jaqy, ObUIO IOKa3aHo,
YTO I/IUTENbHASI SKCIO3MIMSA TeX VU MHBIX SMOLIMOHA/Ib-
HBIX 9KCIIPECCHIl IEMICTBUTENbHO NMPUBOAUT K yMEHbIIE-
HUMIO YYBCTBUTEIBPHOCTY HAOTIOfATENs] K IIPOSBICHUSIM
9KCIIOHMPOBAHHOI 3MOLMYU U IIOBBILIEHNI0 TOTOBHOCTU
BOCIPUHATS Apyrue smouun (Butler et al., 2008; Carbon et
al., 2007; Cheal et al., 2014; Cook et al., 2011; de la Rosa et
al., 2013; u mp.). VIHTeHCUBHBIE UCCIENOBaHNA 3TOrO de-
HOMEHa, IPOBOAALINMECS B IOCTIENHEE BPeMS, MO3BOJIAIOT
0600111Tb OCHOBHbIE Pe3y/IbTAThI, IOTyIeHHBIE HA CETOJ-
HAITHUI JeHb.

B a¢ddexr apmanranum K nuIy BHOCAT BKIAR Kak
HU3KOYPOBHEBBbIE CEHCOpHbIE IIPOLiecChl, He Tpebyroline

OCO3HAHHOTO BOCIIPMATMA 3PUTEIBHOTO MaTepuasa, Tak
U BBICOKOYpOBHeBble — (opMupoBaHyue obpasa jmna
B CO3HAHUM HAOMIOfATeNs U ero Kareropusarust. IIpenmo-
JIOKUTE/IbHO, MeXaHM3Mbl CEHCOPHOI aflanTanyy (Taxoke
M3BECTHOI KakK 9(¢eKT MOCIefeiicTBIs) CBSI3aHBL C pa-
60TOIT paHHMX CTAAMIT 3PUTEIBHOTO AHANTN3ATOPA, Ha KO-
TOPBIX IPOUCXONUT pasfebHas mepepaboTka mHpOpMa-
MU OT KaXJOTO I7TIasa. ITO MOATBEPXKAAETCSA JaHHBIMU
0 TOM, 4TO IIOJIHOE IIOfjaB/ieH)eé OCO3HABAeMOI'0 BOCIIPHU-
ATUS JIMIA B YCIOBUSAX OVMHOKY/LIPHOTO COpPEBHOBAHNS,
pa3pyLIAIOIIEr0 BBICOKOYPOBHEBYIO OOPabOTKY 3pUTEIIh-
HOIl MHpOpManM HAMHOTO CIJIbHee, 4YeM HU3KOypOBHe-
BYI0, TIPUBOJUT K TOMY, YTO 3HaYUTENbHO Oojee Cralblit
SA K MCKaXeHUI0 (OPMBI INIA PETUCTPUPYETCS TONBKO
IpY COBIAJEHNN CETYATOUYHOro obpasa YCTaHOBOYHOTO
u TecToBOrO n306pakenmii (Stein, Sterzer, 2011). Ho ecnn
JINII0, 9KCIIOHNPYEMO€ B TAKVUX YCIOBUSX, XOTSL ObI MIHI-
MaJIbHO MPEACTaB/IEHO B CO3HaHMY, U060 eCIM BHUMA-
HIe HaO/IofiaTe/ st HaIlPaB/IeHO Ha TO MECTO, I/ie OXKIU/aeT-
s mosBNIeHNe mmna, DA k GopMe mifa, MOy HATYpILIMKa
WINM 3MOLIMOHANIbHON 3KCIPECcCHM YACTUYHO COXpaHsIeT-
s faXKe IIPY M3MEHEHUN Pa3MePOB TeCT-00beKTa OTHOCK-
TeJIbHO aflallTOpa WJIN IIPY €ro 9KCIO3ULUU Ha IPOTUBO-
no/oXHBI I71a3 (Adams et al., 2010; Shin et al., 2009 ; Yang
et al., 2010).

Hanu4ame BbICOKOYPOBHEBON ajlaiTaliuyl MTOJSTBEPXK-
JaeTcs OaHHBIMU O IepeHoce 3ddexTa Mexay mmuia-
MU pasHBIX JIIOEN, pasHBIMM PaKypcaMM MX 3KCIO3UINK
M [Jaxe PasHbBIMU MOJAIbHOCTAMMU. BemmurHa s¢dek-
Ta IIpY 9TOM MOXKET CHIDKATbCA. Tak, OHa MaKCMMalbHa,
€CII TECTOBOE ¥ YCTAaHOBOYHOE M300paXKeHNsI IpIHAIe-
ar ogHoMy Hatypumuky (Fox, Barton, 2007). YacTuynbIii
nepeHoc a¢¢exra Ha AMIA APYTUX HATYPIIUKOB He 3a-
BJMCHUT OT X II0JIa, IIPY 3TOM Be/IMYMHA OTHOCUTETBHOTO
DA — pasnnmume OLEHOK TeCT-O0DbeKTa MPH AfAITALUN
K OJTHOV 9KCIIPECCUY TI0 CPABHEHMIO C afjallTallieil K gpy-
roil — yMeHblIaetcs 6oyee yeM BaBoe. O6paTHOro BiM-
SHMA He TPOUCXORMUT: DA TPy ONO3HAHMM HATYPLIVKOB
He 3aBJMCUT OT BbIpakaeMbIx umn akcrpeccuii (Fox et al.,
2008). ITpu [ByKpaTHOM yBe/IMYEHUY IMHEIHBIX Pa3MepoB
afjarITopa Mo CPaBHEHMIO C TECTOBBIM M300paXkeHeM Wi
IIpM M3MEHEHUN PaKypca JeMOHCTpUpyeMoro nuna JA co-
xpausiercs (Benton et al., 2007; Hsu, Young, 2004). Eciu
B KaueCTBe alallTOpa MCIO/Ib3YeTCsI CI0BO, 0003Havao1Iee
SMOLVIO, WM HpefbsABIAeMasd Ha CIyX 3KCIpecCHBHasA
pedb Ha HE3HAKOMOM s3bIKe, a[ANTAIMM He HaO/MofaeTcs
(Fox, Barton, 2007). ITpu 3TOM IepeHOC € TaIITU9eCKOi MO-
TaTbHOCTY Ha 3pUTEIbHYI0 BO3MOXKeH (Matsumiya, 2013).

Ha nposiBiennst addexra agantaumu MOTyT BAUATh
U #pyrue QaxkTophl, TaKye KaK CTelleHb pealCTUYHOCTU
JMIja ¥ Hajam4due LeflocTHoi koHpurypanun. ITokasaHo,
YTO /I MOTHOLIBETHBIX (HOTOM306paKEHMIT SKCIPeCCUil
OTHOCUTENbHBIN DA cocTaBigeT oKomo 45%. OH oueHn-
BaJICA KaK pas/nyyie B YaCTOTe KaTeropu3aluu Iepexof-
HBIX 1300pakeHNIT-MOP(HOB KaK OFHOI M3 IMOLMIT ITOCTIe
afalTaluy K OFHON M3 HUX In60 K apyroit. IIpn ncnomnsb-
30BaHNN BHICOKOKOHTPACTHBIX YepHO-0eIbIX JINI] OTHOCK-
TENbHBIN DA yMeHbIIaeTCA 10 25%, a Ha CXeMaTU4eCKMX
9KCIIPECCUSX, IPefCTaBIeHHbIX HAOOPOM IMHUIL U TOUEK,
He npesbimaet 10 % (Butler et al.,, 2008). Ecyu >xe aTu nmu-
HVM U TOYKY IlepeMelllaTh TaK, YTO OHU IlepecTanyT ¢op-
MIPOBATh XapaKTePHBIII TULEBOI IATTEPH 1 He OYAYT II0-
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XOXKM Ha 4epThl NI, TO DA IOTHOCTHIO HUBETMPYETCH.
9A K IepeMeIIaHHBIM YacTAM YepHO-6e/I0ro JINIia YacTud-
HO COXpaHAeTCS.

VBenmdeHue BpeMeHM 9KCIO3UIUN aflaliTopa IpUBO-
INT K TOMY, 9To cina DA BospactaeT (Hsu, Young, 2004).
IIpu 5-cexyHOHON MINTENIBHOCTM afiallTopa (3KCIpec-
cuu pafocty, crpaxa nmubo mevamn) u 50-MUIINCEKYHA-
HOJ 9KCITO3UI[UY TeCT-00beKTa (JIMHEITHOTO KOMIIBIOTED-
HOTO «MOp(a», KOTOPbIl MOIY4aeTCsl MyTeM CMeLIeHMs
B Pas3IMYHON IPOHOPLUM M300PaKEHUIT OTHON U3 ITUX
9KCIIPECCUl M HENTPANbHOrO /uiia), DA BO3HMKAET KakK
IIpM JOCTaTOYHO KOPOTKOM MEXKCTMMY/IbHOM MHTepBaje
(100 Mc), Tak ¥ IIpM €TO YBeINYEHNN O OFHOM CeKYHJIBL
OpHako IpM CHIDKEHNUM BpeMeHU 3KCIO3MINM afjalTopa
mo 500 mc DA mcyesaeT. BiusgHmue BpeMeHM 9KCIO3UIUU
Ha cuty DA OOBACHAETCS CKOpee HUSKOYPOBHEBBIMU Me-
xaHu3Mamu. IIpn 9ToM HabIIOfaeTCsE TEHAEHINS K 6onee
TOYHOMY PaclO3HaBaHUIO MOP(OB «pafoCcTu» IpU afiall-
Taluy K IPOTOTUIY «IIedasy», HO He K «CTpaxy», ¥ MOp-
OB «Ieyam» — IpY AfANTAINA K «PafOCTI», ITO MOXKET
SBIATBCS CBUMIETENBCTBOM PELUIPOKHOCTY 3THUX J[IBYX
9KCIIpeccuil B IlepIenTMBHOM mpocTpaHcTBe (Russell,
Fehr, 1987; Valentine, 1991).

PaccMoTpeHHBIE 3aKOHOMEPHOCTU OTHOCATCA IIpe-
MMYIIEeCTBEHHO K 3¢ QeKTy afanTanuu K CTaTUIeCKUM
n306pakeHMsIM 9Kcrpeccuit. HecmoTpst Ha TO, 4TO B ITO-
CllefHIe TOAbl HAMEYAeTCs TeH/JeHIVA K MTOBBIIIEHNIO 9KO-
JIOTMYECKON BAIUTHOCTU JTAOOPATOPHBIX MCCIENOBAHMIA
BOCIPUATHA INLA, B YACTHOCTY IIPOBOAUTCS aHAIN3 PO
IOBIVDKEHNSI B BOCHIPUATUN JIMIEBBIX SKCIIPECCUIL, IPOSIB-
neHus 9¢exTa afanTanuy K ULy B ABVOKEHNN U3YIEHBI
ellle HeMOCTAaTOYHO. Ha ceromHsAIIHMIT feHb TUIIb OTIENb-
HBle JCCIeIOBaHNA OBUIM IIOCBAIIEHBI TAHHOMY BOIIPO-
CY, ¥ X Pe3ynbTaTbl HEOGHO3HAYHBI. B OTHOM U3 paHHUX
uccnepoBanuit (Dubé, 1997) amantopsl ObUIM OCHOBaHBI
Ha BUJICO3aIIMICY HATYPIIVIKOB, BBIPAXAIOLINX OfHY U3 6a-
30BBIX 9MOLIMI, KOTOpasl 3aTe€M CMEHAIACh HENTPaTbHbIM
BBIpa)KeHNeM JINIIA, IOC/Ie Yero IepeXofIa B Ipyryo 6a-
30ByI0 3Monuio. Kaxpplil afjantop BK/IIOYaN MONTOBUHY
TAKOJ BUJI€O3AMNCHU: TIEPeXO0]] OT CIIOKOMHOIO IuLa K Of-
HOV U3 JIByX APKO BBIPA)KEHHBIX 3MOLMI, KOTOPbI MOT
TEeMOHCTPMPOBATbCS KaK C HMPSAMBIM IOPSAAKOM KaJ[poB,
TaK M C MHBEPTUPOBAHHBIM BO BpeMeHU. OIeHMBANNCh
9A K IMHAMMYECKUM IIePeXOfaM MEXHY CIIOKOMHBIM JIM-
[IOM ¥ CHJIBHOI PafoCThIO MO0 MeYasbio, a TAKXKe K CTa-
TUYECKUM M300POKEHNUAM ITUX XKe CUITbHBIX 9KCIIPECCHIL.
Bpems skcro3nnmm CTaTMIeCKUX U AUHAMUYECKUX ajjall-
TOPOB YpaBHMBAIOCh. TecT-00bEKTaMM CITY>KMIU CTaTH-
JecKue aMOVBa/lIeHTHbIE IePEXOfHbIe M300paXkeHUs, IIO-
JlydeHHBle IIyTeM MOp(QMHra CTaTMYeCKUX aJalTOpOB.
bo110o OKa3aHo, 4TO afjanTalya K CTATUIeCKUM IKCIIpec-
CHAM [IeMICTBUTE/NIbHO BIMAET Ha KaTeTOPM3alMIo U OLIEHKY
MHTEHCUBHOCTY MOCTENYIOLX 9KCIIOHUPYEMBIX MOP(OB,
YTO COITIACYETCs C pe3ynbrataMu Apyrux pabor. OpHako
B CIydYae AMHAMUYECKUX alalTOPOB DA IIOTHOCTBIO OT-
CyTcTBOBa/l. bBosee mospHme mccienoBaHMs, IPOBeEfiEH-
Hble C UCIIONIb30BaHMEM MCKYCCTBEHHBIX AMHAMMYECKUX
CTMMYJIOB, TIOKA3a/IM, YTO IIPY alalTallNM K aHUMMPOBaH-
HBIM KOMIIBIOTEPHBIM «aBaTapaM» TOJIBKO COBOKYIIHOCTb
BHYTpPEHHMX M3MEHEHNI Ha /Inlie, IPefCTAB/IAOMMNX IBY-
JKeHNA MUMMYEeCKMX MBI, U ABVDKEHUIT TOMOBBL, XapaK-
TEPHBIX [JIS1 TOV VIM VHOV SMOLVIOHA/IBHONM 3KCIPeCCUM

(TOBOpOT, HAKJIOH M T.[.), HO He KaXK/Iblil TUII JBVDKEHNS
cam 110 cebe, moxxeT BbI3bIBaTh DA (de la Rosa et al., 2013;
Curio et al,, 2010). PaccormacoBaHus pe3yapTaToB pa3HBIX
paboT TpebYIOT HaTbHEIIIero MCCIEfOBAHNS 9TOTO BOIIPO-
ca. OTnmyaercs M ajanTanys K JMHAMIYECKO 9KCIpec-
CMM OT alalTaliY K CTaTMYeCKOMY JIMILY, WJIM B VIX OCHOBe
JIeXKaT eIVHbIe MEXaHM3MbI?

VICTOYHMKOM TUIIOTE3 O MeXaHM3MaxX afalTaIuin
K JVHAMIYeCKVM 9KCIIPECCUAM MOXET C/IY>KUTD ellle OffHa
067acTh, B KOTOpOIT HabmofaeTcst mofgo6HbI o ekt —
UCCTIeNOBaHMsA OMONIOTMYECKOTO MIBVOKeHUsA. IlokasaHo,
YTO OFHMM U3 (PaKTOPOB, BBI3BIBAOIIUX DA K M3006pake-
HUIO UAYIIETro 4eloBeKa, AB/IAeTCA HallpaBjIeHle ero IBMU-
xenns (Barraclough et al., 2012). PaccmarpuBast ABIOKeHUe
JIMIIA KaK YaCTHBIN BUJ OMOIOIMYECKOTO ABUKEHMS, MOXK-
HO TIPeJII0NIOKUTb, YTO HAIIpaB/IeHe, VI BpeMeHHAs Op-
raHM3aluA Ipollecca CMEHbI OfHON SKCIIpeccuy Ha Jpy-
IYI0, TAKXKe MOXXET CIY>KUTb OCOOBIM THUIIOM afanTopa,
KOTOpBIII He CBOAMUTCA K SMOLMOHA/IILHOMY COep>KaHUIO
aKcrpeccuil. HeaBHme mccieoBanns ¢ MCIOIb30BAHNEM
metoga GMPT nokasanu, 4To MOXHO AuddepeHIPOBaTh
aKTMBALMIO CTPYKTYP MO3Ta, CBA3aHHBIX C BOCIPUATUEM
€CTeCTBEHHOTO HAIPaBJIeHUs M CKOPOCTM MUMMYECKUX
M3MeHEHUIT; aKTUBALMsI, KOTOpasi HAOIIOAeTCs TIPU BOC-
OpUATUM €CTECTBEHHOTO YBeIMYEHNSA WIM yYMEHBIICHUA
VHTEHCYBHOCT! SMOIL[VIOHA/IBHBIX 9KCIPECCUII, OT/INYAET-
€S OT aKTUBALUN, TOTY4EHHOI TP BPEMEHHO MHBEPCUM
Tex e AuHamudeckux skcmpeccuit (Reinl, Bartels, 2014;
2015). VIHBepTHpOBaHHBIE SKCIIPECCUM IIPY ITOM CyObek-
TUBHO OLIEHUBAIOTCS KaK HeeCTECTBEHHBIE.

B HacTosMmIEM UccemoBaHuy Oblyla IIOCTaB/IEHA 3a/1a-
Ya M3y4INTh BO3MOXKHBIE MeXaHV3MbI 3¢ deKTa afanTaun
K AMHAMMWYECKUM BBIPOKEHMSM MUIA. MBI IPERIONoXM-
JIM, 9YTO IOMMMO afIallTAallM K SMOLVIOHAJIBHOMY COfep-
KAHUIO 3KCIPeCCUM MOXKeT CYILIeCTBOBAaTb OTHE/IbHBIN
ME€XaHU3M aJanTalluy K ee BPEMEHHOW CTpykType. leii-
CTBUTENBHO, B MPOLIECCE PEANBHOTO OOIIeHNs HaIpaBe-
HIIe, B KOTOPOM MEHAETCS BBIpaXKeHe JINIa KOMMYHUKaH-
Ta, MOXKET HECTU 3HAYMMYI MHPOPMAIMIO caMo 1o cebe
U, BEPOSATHO, MOXET B/IMSATh HAa CyO'beKTUBHOE BIIEYaTIIe-
HIle, BO3HMKalollee y Habmoparend. Eciu aTo Tax, To mm-
TeNbHOE HaOMIOIEHe SKCIIPECCHN TNLA B OMHAMMUKE aK-
TUBMpPYeT oba 9TU MeXaHM3Ma, TOIA KaK CTaTHMdYecKas
9KCIIpeCCUsA — TOJbKO CBA3AHHBIN C COflep)KaHMeM. dTo-
OBl pasgennTh UX BIVSHME, [IPENIATAETCS UCIONb30BATh
TPpM TUIA afanTopos: 1) BbI3biBawolue DA Kak K cofep-
JKaHUIO, TaK U K MISMEHEHMIO 9KCIIPECCUM; 2) BBI3bIBAIOIIVIE
DA TONBKO K COfep>KaHMI0 9KCIpeccuy; 3) BbI3bIBAIOIYE
DA TONBKO K U3MEHEeHMIO SKCIIpeccun. B kauecTBe afamnTo-
POB IIEPBOTO THUIA MOTYT OBITH MCIIONB30BAHBI AUHAMMYE-
CKYle /UL, B KOTOPBIX IIPOMCXOIMUT MI3MEHEHMe IKCIpec-
CUM OT HEOHO3HAYHOTO, aMOMBa/IEHTHOIO JIUIIA K OIHOI
U3 OBYX CWIBHO BBIP@XEHHBIX 3MoLuil. BropeiM Tumom
aJJallTOPOB MOTYT CIYXXUTD [iBe pas/IN4Hble CTaTUYeCKue
CWIPHO BBIP@)KEHHbIEe 3MOLVM. TpeTmit THMI IOJDKEH CO-
IepXXaTb pasnuuus B JYHaMUKe, He BbI3bIBAs afiallTalluin
K COTepXaHUI0. DTO BO3MOXKHO IIPY YCIIOBUM SKCIIO3UIINI
IVHAMUYECKOTO [AMala3oHa BbIPa>KEeHMI UL, B KOTOPBI
BXOZAT 06€ CHM/IBHO BBIpa)KEHHbIE IMOLUH ([IepeX0a MeX-
Iy SMOLVIAIMM — IIPSIMOTO M MHBEPTUPOBAHHOTO BO Bpe-
meH1). YTOOBI BO BCeX TPeX CIydasx YPAaBHITb CEHCOPHBIE
3¢ deKThl TOCIeReICTBYSI, UCIONb30BANNCh IKCIIPECCUN
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JIMLA OTHOTO U TOTO K€ Y€/I0BEKA, B OJHOM UM TOM XK€ pa-
Kypce 1 pasMepe, IBeTHbIE, BICOKOTO KauyeCTBa, a BpeMs
UX SKCITO3ULIMN YPAaBHUBAJIOCh.

boimnm mpoBeneHbl [1Ba 3KCIEPUMEHTA, B IIEPBOM
U3 KOTOPBIX HAac MHTEPECOBalo, KAaK BAMAET JUHAMU-
Ka 9KCIpeccuu Ha npossieHne JA. Bo BTopoM akcepu-
MEHTE, IPOBENEHHOM II0 Pe3y/IbTaTaM IIePBOro, U3y4anach
pO/ib IPORO/DKUTENPHOCTY 3KCHO3ULNY JUHAMUYECKOTO
afanTopa. 3a OCHOBY 000MX 9KCIEPUMEHTOB OblIa B3SATa
HpolLiefypa M3ydeHMsl afalTaluy, ONUCAaHHas B paboTe,
IIPOBefIeHHON Ha cratumdeckux skcnpeccysax (Hsu, Young,
2004). B xauecTBe MOIAaIbHOCTEN IKCIIPECCUIT-AAITOPOB
BBIOpAHBI PAfOCTDb M II€Ya/b: HE3aBUCUMO OT T€OpeTHYe-
CKUX TIO3UIINI MCCTENROBATENEN, B CTATUIECKUX YCTOBUAX
Ha 97O mape samonuit DA crabuabHo nposiBisiercss (Dubé,
1997; Hsu, Young, 2004; Rutherford et al., 2008; u ap.).

JKcnepuMeHT 1

MeTtopn uccieqoBaHus

I'mnotesa. Ilpy skcrosuumy CTaTMYecKUX U AMHAMMYeE-
CKVX 9KCIpeccuii 6a30BbIX IMOLNMIT pafocTyt 160 medann
M JUHAMUYECKON CMEHBI 3TUX 9KCIIPeCcCuit HabmopaeTcs
a¢dekT afanTanuy, U3MEHIOUNIT BOCIPHUATIE CMeIIaH-
HBIX, aMOMBa/IEHTHBIX BBIpaKeHMIT nua. [Ipu stom cua
a¢dekTa MOXET 3aBJCETh OT THUIIA AFANTOPA ¥ KAYECTBEH-
HBIX 0COOEHHOCTelI eCTeCTBEHHBIX BbIPaXKeHUI NNLia.

Jusaiin sxcnepumenma. AJANTOpbl BapbUPOBANNCh
IIO TIIOTTHOMY (aKTOPHOMY IUTaHy: 3 (MEXTpymiL) X 2 (BHy-
TPUTPYIIL) X 2 (BHYTPUTPYIIIL).

MexrpynmnoBsiM (PaKTOPOM BBICTYIAI MUn aoan-
mopa: (1) cratudeckas oskcmpeccus; (2) AUHaMIYe-
cKkas aKkcmpeccus; (3) AMHaMM4YecKas CMeHa 9KCIpPeccumit
(cv. IIpmnoxenme). IlepBblii BHYTpUIpYHIIOBOM (ak-
TOp — BBIPQ)XEHHBII HATYPIINLIENl nepexoo, Ha OCHOBE KO-
TOPOTO CO3[aBaJICs CTUMY/bHBIN Matepuan (cMm. IIpumo-
eHne): (1) «pafocTb-Iiedanb»; (2) «Imedanb—pagocTb».
Bropoit BHyTpurpynmoBoit ¢GakTop — IKcHpeccus-aoan-
mop: (1) mepBast m160 (2) Bropas B Imepexofe.

ITpn craTmyeckoM TuIle afanropa IepBas 3KCIIpec-
CMA TPEACTAB/ANA Havya/IbHBIN KaJp MCXOHOTO BUMEO-
¢parmenra, a Bropas sKCIpeccysi — KOHe4HbI Kanp. OHn
OT/INYA/INCDH TONBKO COflep>KaHMeM U BbIPXKasIi CUIbHYIO
papocTh win nedanb. IlepBoii skcrpeccuent us mepexopa
«pafloCTb—IIeYasIb» ABATACH PATOCTD, IOC/IE €€ IKCIIO3M-
UM OXKMAAIOCH, ITO TECTOBOE aMOMBA/IEHTHOE M300pa-
KeHre OyeT pexxe paclo3sHaBaThCs KaK PafjoCcTh, YeM IIpu
ajlanTaguy KO BTOPONM 9KCIpeccuu B Iepexofie. Bropoit
9KCIIpecCHelt U3 TOTO Ke IIepexofa sB/IAIACh IeYalb, OXKI-
JA/IOCh, YTO TeCT-00beKT OYyAeT B HAaHHOM CIIydae pexe
Pacro3HaBaThCs KaK Iedajb. AHAJIOIMYIHBIM 06pasoM [is
Iepexofia «Ievanb—pagocTb» MepBas 3Kcrpeccus (Ie-
YaJib) CMelllasa 65l OLIEHKY B CTOPOHY OT II€YaIlt, @ BTOpas
aKcIpeccus (paflocTb) — B CTOPOHY OT PAIOCTIL.

Ja aganTopoB — OMHAMUYECKUX 3KCIIpeccUil Iep-
Basi 9KCIpeccusi-aflantop ObUIa MHBEPTUPOBAHA BO Bpe-
MEeHM OTHOCHUTENIbHO MCXOMIHOJ BMJEO3aINCU, a BTOpad
9KCIIPeCCHA-afJalTOp COXPaH:AIA MICXOTHbIN IOPAJOK Ka-
npos. IlepBas sKcIpeccuss U3 Ilepexofa «pajoCTb-IIe-
Yaib» MPECTAB/IsIa COO0I M3MeHeH e BbIpaXKeHIsI INIIa

¢ aMOMBAa/IEHTHOTO Ha CU/IBHO BBIPQKEHHYIO PAIOCTb, YTO,
COITIACHO TUIIOTE€3€, IPUBOJUT K CMELIEHMIO OLIEHOK IIO-
CTIeAYIOLIErO TeCT-00beKTa B CTOPOHY OT pafocTu. Bropas
9KCIIpeCcCysi U3 TOTO Ke Iepexofia — M3MeHeHue aMbuBa-
JIEHTHOTO JIMIIA Ha CMJIBHYIO IT€9ajIb — IIPENIIONIOXUTENb-
HO, CMEIJaeT OLIEHKM B CTOPOHY OT medvanu. Ileppad skc-
Ipeccusi U3 Iepexofia «Iledaab—pafocTb» (aMOMBaeHTHOE
BBIpa)KeHIe, Tlepexofsiliee B ITedajb) CMelasa Obl OLleHKN
OT Iedasnu, a Bropas (aMbuBaeHTHOe BBIpA)XKeHUe, Iepe-
Xopllee B PaflocTh) — OT pagocTu. Takum o6pasom, mep-
Basi U BTOpast 9KCIIPECCUN OTIUYAINCh MEXAY COO0IT KakK
BPEMEHHOM CTPYKTYPOM, TaK U COfeP>KaHMEM.

B cny4ae pyuHaMM4YecKoO CMEHBI 9KCIIPECCUII IepBast
9KCIIPeCCHA-afaNToOp ABJIANTACh M3MEHEHMEM BBIPAXKEHNUA
JIUIIAa TI0 HANPABJIEHMIO OT IOCNENHErO KaJpa MCXOZHOIO
BufieopparMeHTa K IepBOMY U ObL/Ia, TAKMM 00Pa3oM, UH-
BEPTMPOBAaHA BO BPEMEHM OTHOCUTENBHO TOTO, KaK €€ BbI-
paxkayma HaTypumia. VIHBepcua He MeHANIa SMOLMOHAb-
HOTO COflep>KaHMA afJaliTOpa, HO MEHA/IA €r0 BPEMEHHYIO
CTPYKTYpy. /11 mepexona «pafocTb—Ie4yanb» OHa BBIIIA-
Zela KaK CMeHa CHJIBHO BBIPa)K€HHOI Iedany Ha CHU/Ib-
HO BBIPOXEHHYIO pafocTb. OXXNUAamoch, YTO afanTanys
K Hell BBI30BET CMelleHMe OLCHOK TeCTOBBIX M300paxe-
HUI B CTOPOHY OT pafocTu. Bropas skcrpeccusa-agantop
IpefiCTaB/IANA M3MEHeHNe BbIPKEHNUA JMIA MO HAIpaB-
JICHNIO OT MEePBOTO Kajpa K MOCTIeTHEMY Kaapy Bupmeod-
parMeHTa, a BpeMeHHAsA CTPYKTYypa MCXONHOI BHIeO03a-
IMCU COXpaHAMach. AfalTalysA KO BTOPOM 3KCIpeccun
B Ilepexofie «pajloCTb—Ievab», BRIIJIANEBIIE KaK CMeHa
PafiocTy Ha IeYasb, MPEeAIOI0KUTENBHO CMENIaeT OLEeH-
KU TeX )K€ TeCTOBBIX M300paXKeHMIT B CTOPOHY OT IIeYaIiL.
CoOTBETCTBEHHO, IlepBasl 9KCIPeccusa M3 IMepexofia «Ile-
YaJb-paflocTh» (AMHAMUYECKasd CMeHa pajjocTy Ha IIe-
YaJib) CMelllasa Obl OLIEHKY B CTOPOHY OT II€YaIlt, @ BTOpas
(mHaMMyYeckas cMeHa Iedann Ha pajjocTh) — OT PaJjOCTH.

TecToBBIMU M300pa>KEHNUSIMY, KOTOpPbIE OL€HNMBAIN
YYaCTHMUKM SKCIIEPUMEHTA, CAYXUau 1o 10 mpoMexyTod-
HBIX KafpOB, OTOOPAHHBIX U3 KaXHOro BMAeO(pparMeH-
ta. TecTOBBIe M300paKeHNsT BCera ObUIM CTATUIECKUMIL.
Kaxplit TecT-06beKT 9KCIIOHUPOBAJICS B Iape ¢ afaITo-
paMu 13 TOTO >Ke Iepexopa. b paccunTanbl TeopeTnde-
CKMe IMCTAaHLUY OT Havasla Iepexofia Jo KaXK/IoTo U3 TeCT-
06bexToB (cM. IIpunoxenne).

Hcnoimyemvie. B uccnenoBanum y4actBoBanmm 64 de-
noBeka (45 >keHIuuH, 19 MY>K4MH; Bo3pacT 18-49 ner, me-
IyMaHa — 24 rofa) ¢ HOpMaJabHBIM MM CKOPPEKTUPOBaH-
HBIM 10 HOPMaJIbHOTO 3peHueM. VIcIpITyeMble CTydaitHbIM
06pa3zoM pacrpefe/sunch mo Tpem cepusam: (1) cratude-
ckue akcrpeccuu (n = 22); (2) fuHaMuYecKye sKCIpeccun
(n =21) u (3) puHaMMYeCcKMe CMeHBI 3KcIIpeccuit (n = 21).
J71s1 TpexX MCIBITYeMbIX OLIeHKM IIEPBOTO U ITOCTIEIHETO Te-
CTOBBIX M300pakeHMIT 9KCIpeccuil He OTIMYANUCh (Bce
JIMIja BOCHIPUMHMMAINCh KaK OJMHAKOBBIE), B CBA3Y C 4eM
UX [aHHBIE OBUIM VMCK/IIOUEHBI 13 JA/IbHEMIIero aHaamsa,
KOTOPBIIL, TaKUM 006pasoM, IMPOBOJWICS ALt 61 UCIBITY-
emoro. IIpegBapurenpHo ObUIa IIpOBefeHa MUIOTHAS Ce-
pus (n = 8; 4 My>XUNHBI, 4 XEeHIVHBL, BO3pacT 19-33 ropa,
MefinaHa — 21 rof), 10 pe3y/nbTaTaM KOTOPOM YTOYHAICA
AMAnasoH TECTOBBIX M300paXKeHUIL.

CmumynvHoii mamepuan. B ucciefoBannm MCIOMb-
30BaHBl BUAEOKIUIBI U (POTOM300paKeHMsT ULA Ha-
TYPLIMIIBI, BBIPXKAIOWEN SKCIPeCCMM paflocTy U Ieda-
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M M MUMMYECKMe IepeXofbl MeXAy Humu. B oTmmume
OT KOMIIBIOTEPHOTO MOP(UHTA, AVHAMUKA €CTECTBEHHBIX
IEePeXOf0B [aKe MEX[Y ONHUMU U TeMU ke 6asOBBIMM
SMOLMOHAIBHBIMU 3KCIpeccHsAMM HeluHeliHa (O/i1 Hee
xapakTepeH «3¢QQeKT TUCTepesucar»), TaKk YTO MHBEPCUs
BO BPEMEHU Ilepexofia OT PajlocTy K Iedaan IMepLenTyB-
HO OT/IMYAeTCs OT Iepexofia OT Ievanu K pafocTu. B cBa-
31 C 9TMM HeOOXOFMMO YYMTBIBATh XapaKTep IHMepexofa
KaK BO3MOXXHBIT (aKTOP, BIMAIONINIL Ha IIPOABIeHN DA.
[Tpumepsp! CTUMYIBHOTO MaTepuasa 1 ONMMCAHNeE IIpoliecca
€ro CO3/IaHNA NPYUBEIEHbI B IPUIOKeHNN 1.

Crarmdeckye afaliTOpbl BKIIOYa/IN TOMBKO OIHY 3MO-
o (pagocts MubO medasnb) MpyU OTCYTCTBUM ABVDKEHMUS
JIAIIA; OXUAANOCh, 9TO DA B JAHHOM Cay4yae OymeT CBsi-
3aH C pas/IndneM B 9MOL[MOHATIBHOM COfepXKaHNM n3obpa-
>KeHMit. [IMHaMu4ecKue sKCIpeccum pafocty ambo meva-
1M, HAYMHAIOIIVECS C HEOIPee/IeHHOTO, aMOMBa/IEHTHOTO
BBIPKEHN:A JIMIIA, BKIIOYAIN ABIDKEHNME M TONBKO OTHY
SPKO BBIPQKEHHYIO 0a30BYI0 SMOLI0; OXMAAICA DA Kak
K 9MOIIVIOHa/IbHOMY COJIep>KaHUIO, TaK U K JMHAMUKe 3KC-
mpeccun. JMHaAMMYeCKMe CMEHBI 3KCIIPeCCUM BKIIIOYAIN
pasnnuMs BO BpeMEHHOII CTPYKType 1 06e 6a30BbIe IMO-
LU PafoCTy U Tedaan, DA B JaHHOM CiTy4dae ObUT ObI CBA-
3aH TO/bKO C BIMAHNEM U3MEHEHMS BO BPEMEHH, a IIpo-
AB/eHNs1 DA, CBA3aHHOTO C COflep>KaHMeM, He OXKI/IaNoCh.

O6opynoBanme. CraTudeckyme ¥ AUHAMUYECKHUE
9KCIIpecCcuy NpefbABAANNCh Ha 3KpaHe JJIT-moHmTOpa
(ViewSonic G90f, wactora 100 I11), mogkmouyennoro K I1K,
B YCTIOBUAX HOPMA/IbHOI OCBEIIeHHOCTH. YITIOBbIE pasMe-
pbl M306paxkeHnit cocTaB/sum 16x20° mpy pacCTOSHUM
I0 9KpaHa 60 cM.

IIpouenypa. [Ina mpenbsABleHNs CTUMYIOB M pe-
TUCTpALMy OTBETOB MCHONb30Banach cpefa PXLab (Irtel,
2007). B xaxxpoit mpobe B [jeHTpe 9KpaHa Ha CBET/IO-CEPOM
(oHe OCTIef0BATETPHO SKCIIOHMPOBA/INCD:

1) puKcalMOHHBIIT KpecT;

2) craTndeckuit TM60 TMHAMUYECKNUIT YCTaHOBOYHbII
cTuMyIn (aganrop);

3) ME>XCTUMYIIbHBIN MHTepBasl (IIyCTOM 9KpaH);

4) TecTOBasI IKCIIPECCUS;

5) IpuUIIalleHNe K OTBETY: «pafioCThb MIN ITeYab?».

VHcTpyKuMs BKIIOYaa 3afaHne cBOOGOJHO paccMa-
TPUBATh IIePBOE U300paXKeHNe B KOXKOI Iape I KaK MOX-
HO ObICTpee aBaTh OTBET O TOM, KaKast IMOLVst ObIIa BbI-
pa’keHa Ha BTOPOM JIMlje — CKOpee pajjocTh WM CKopee
nevasnb. VICTIbITyeMble aBaay OTBET, Ha)KMMas Ha KHOII-
KII CO CTPEe/IKaMU BJIeBO («pafiloCThb») ¥ BIPABO («IeYasb»)
Ha CTaHAPTHOI KIaBuaType. B 061meil CIOXXHOCTI KaX-
ABIIl MCIBITYeMblil BBIIOMHMI 160 mpob (2 mepexoma X
2 apanTopa x 10 TecTOBBIX U300paskeHMII X 4 MOBTOPA),
HOPSOK KOTOPBIX ObUT paHgoMusupoBaH. Ilepen Haua-
JIOM 3KCIIepMMEeHTa IIPOBOAIMIACh KOPOTKasA TPEHMPOBOU-
Has cepysi, COCTOsIAst U3 8 Mpo6, B KOTOPBIX afaNTOpPAMI
CITyXXWIM Te >Ke M300paKeHNs], YTO ¥ B OCHOBHOIL Cepui,
a TeCTOBBIMU CTUMY/IAMI — KapBbl, PaCIIONI0XeHHbIe O/I11-
e K KpasM IIepeXofioB (JIeTKO paclio3HaBaeMble pajjoCcTb
WIN TIe4asib) ¥ He IpefbABIAeMble [jajiee B OCHOBHOI Ce-
pyu. Ha pucynke 1 mpepicTaBiieHa cXeMa IpefbABICHUA
CTMMY/bHOTO MaTepuasa U BpeMsA SKCIO3MLUU KaKIOTO
U306paXkeHMsL.

PafoCTb

dukcauma
1 nevyanb?

5000 mc
ajantop

TecToBan

aKcnpeccna
oTBeT

PucyHok 1. Cxema npegbsaBneHusi CTMMyfbHOro marepuana
B Te4eHne ogHol Npoobbl.

O6pa6oTKa FaHHBIX IIPOBOAMIACH B CTaTUCTHYeE-
ckoMm makere SPSS 20.0 um B cpeme mporpaMMupoOBaHNA
R 3.2.2 (R core team, 2015). VicnonbsoBanach 6ubmmore-
Ka quickpsy (Linares, Lopez-Moliner, 2015), mo3posnsiouas
CTpOUTH IICUXOMeTpudeckme ¢GyHkumm B cpeme R. s
KQKJIOTO UCIIBITYeMOro ObIIN TOCTPOEHbI GYHKIUK B POp-
Me KYMY/IATMBHOTO HOPMAJIbHOTO pacIpefie/ieHns C yde-
TOM BO3MOXXHOCTH COBEpIIIeHNs OLIMOOK HabOTIomaTe/sIMu,
CBA3BIBAIOLI[NE JOMIO UACHTUPUKALUY KOKLIOTO U3 TeCTO-
BBIX M300paKeHMII Kak BTOPOIl 9Kcmpeccuu (JOMIO OT-
BETOB «IIeYajb» B IIepexofie «pafloCTb—IIe4anb» YU MHOJIIO
OTBETOB «PafIOCTb» B IIePeXOfie «IleYanb—pamocTb») C Te-
OpeTMYecKol AUCTAHIMel OT Havyasa mepexopa. OneHnBa-
7I0Ch 3HadeHMe TOUKM cybbexTuBHOrO paBeHctBa (TCP),
IpY KOTOPOM HONM WMAEHTU(UKALUM TEeCTOBBIX M300pa-
JKE€HMI KaK BBIPOXEHMI PafloCT ¥ IeYajay PaBHBI JPYT
APYTYy M COCTaBIAKT .5. IlomydeHHble 3HaYeHUsA aHAIM-
3MPOBAJIUCh C TIOMOILBIO AMUCIIEPCUOHHOTIO aHa/IN3a C I10-
BTOPHBIMU M3MEPEHUAMM C MEXIPYIIOBBIM (aKTOPOM
mun adanmopa (MHAMUYeCKas CMeHA SKCIPECCHUil, Au-
HaMMYecKas 9KCIpeccus b0 cTaTudecKas SKCIIPeccs)
Y BHYTPUTPYIIIOBBIMYU (paKTOpaMu nepexol («medanb-pa-
HOCTb» MO0 «PafoCTb—IIeYasIb») U IKCHPECCU-A0Anmop
(mepBas m60 BTOpad B epexone).

ITo pesynpraTaM AUCIIepCMOHHOTO aHa/IN3a IpoBeTe-
HBI allOCTEepMOpHbIE CPaBHEHNA cpefHuXx 3HaueHmit TCP
IS 3HAYMMBbIX B3aMMOMECTBIIT (akTOpOB. /st KaXKJoro
TUIIA AfANTOpa HajmumMe JA OIeHNBalIOCh KaK 3HAUYUMBIe
pasmnumsa Mexpy oneHkamu TCP mpu aganranum K Ha-
YaJIbHOJ ¥ KOHEYHOI aKcnpeccun. Vicnonbsosanca f-Tect
CTpIOfIeHTa C NOBTOPHBIMM M3MEPEHUAMMU, BBOAVIACDH
nomnpaBka benmxamuuHu-Xox6epra Ha MHOXXECTBEHHbBIE
cpaBHeHMs. 3areM C momolpio Tecta CrblofieHTa (C am-
IpOKCMMaIyel Yajia i/ pasHbIX JMCIEPCUIT U TTOIIPaB-
koit Benmxamuun-Xox6epra) OLEHKM sl HaYaIbHOI
U KOHEYHOJI 3KCIPECCUIl IONapHO CPaBHUBANUCH MEXAY
TpeMsA TUIIAMU afJallTOPOB.
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pafjocTb-neyanb

AWnHamMmunyeckasa AWHamMun4yeckasa cTaTuvyeckasa
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TeopeTnveckaa anctaHuma ot Havyana nepexoga

KCnpeccuda-aganTtop _+_ pagoctb —{— nevanb

PucyHok 2. [1o7111 OLIEHOK TECTOBbIX M306paXkeHUli B MEPEXOAE «PafoCTb—TNevasb» Kak aMoummn nedanu (akcnepumeHT 1). lony6biv LBeTOM
0603Ha4YeHa NepBast 3Kcrnpeccusi-afanTop (PafocTb), KpacHbIM LIBETOM — BTOpas (nevasb). To4KaMu OTMeYeHb! CpeaHUE 3Ha4eHNs OLLEHOK
ANs K&XKO0ro N306paXkeHnst; IMHUSIMU — MOCTPOEHHbIE NCUXOMETpUYeckre yHKLUUN. BepTukanbHbIMM NMMHUSMI OTMeYeHb! oueHkn TCP,
rOPU30HTaSNTbHBIMU INHUSAMU — [OBEPUTENbHbIE HTEPBASbI.
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TeopeTnyeckaa ancrtaHuma ot Havyana nepexoga

JKcnpeccua-aganTtop nevarnb _+_ pafnocTb

PucyHok 3. [lonn OLEHOK TECTOBbIX U300PaXKeHNn B nepexofe «rne4vanb—pafocTb» Kak amouun papoctu (akcnepumeHT 1). KpacHbim
LBeTOM 0603Ha4eHa nepBas aKCnpeccus-aaanTop (nevans), ronybeiM LiBETOM — BTOpas (pafocThb). Toukamy OTMeYEHbI CPefHNE 3HaYeHNs
OLIEHOK /19 KaXKA0ro N306pakeHns; TMHUSMU — MOCTPOEHHbIE MCUXOMETpUYecKne hyHKUMN. BepTrkanbHbIMU IMHUAMN OTMEYEHbI OLIEHKN

TCP, FOpPU30oHTasIbHbIMU TNHUAMN — OOBEpUTEsIbHble NHTEpBasbl.

PesynbraThl

Ha pucynkax 2 n 3 nmpuBefieHbl IPyNIIOBbIE ICUXOMETPU-
geckue QYHKUNY, IPeACTaB/IAONINE TOTIO0 OLIEHOK TeCTO-
BBIX M300paKEHWIT KaK BTOPOIl 9KCIPECcCUU B IEPeXo-
i€, B 3aBUCUMOCTH OT TEOPETUYECKON JUCTAHLIUM MEXTY
n306paXkeHeM ¥ HA4a/JoM IIepPeXOfa [ Pa3HBIX TUIIOB
aJlaliTOPOB M PasHbIX SKCIIpeccuit. [loBepuTenbHble MHTEP-
Ba/Ibl PACCYUTAHBI METOLOM HeIapaMeTpPUIecKoro OyT-
crpama. Ha rpadukax cABUTM KpMBBIX BJIEBO P ajall-
TaMM K IEePBO 3KCIIPECCUM B IE€PEXOfie OTHOCUTENBHO
aflaliTalyy KO BTOPOI SKCIIPECCUM TIOKA3BIBAIOT, YTO OTHO
¥ TO 5Ke TeCTOBOE 1300pakeHNe B IePBOM C/Iy4ae BOCIPU-
HMMAeTCsT KaK GOJIblile OXOXKee Ha BTOPYIO SKCIIPECCUIO.
B 4acTHOCTH, IpM afjlaliTalMy K CTAaTUYECKON 9KCIIpeccun

pPajocTy U3 IMepexofa «pafoCcTb-IIeYanb» aMOMBaIeHT-
HbI€ TECTOBBIE BbIPpAXKEHMA JINIIAa OLEHMBAIOTCA KakK 60-
J1e€ IeJa/jbHbI€, Y€M IIpM ajalTaunum K CTaTUYECKOM 9KC-
IpeccuM IeYann U3 TOTO JKe Iepexofa: HabmomaeTcss DA
(pucyHoK 2). CABUT IPOMCXOAUT U IIPY afanTaluy K au-
HaMIYeCKOI 9KCIIPECCUM PaJIOCTV OTHOCUTENIBHO AMHAMM-
YeCKOJl 9KCIIPeCCUy Ievann U3 3TOro ke Iepexofia. AHa-
JIOTMYHOE CMeIIeHNEe OLIEHOK HAOMIONAeTCs M B TIEPEXOfE
«Ieyanb-pagocTb» (pucyHok 3). IIpym stom Bm3yanbHas
OLI€CHKa 3Ha‘leHI/H7[, HOHY‘ICHHI)IX B YCIIOBI/IHX agarnTanmnmn
K JMHaMUYeCKMM CMEHaM pPaJioCTM Ha Ievyanb U Ievyann
Ha pafiocTb, MO3BOJIAET MPENNONOKNUTh OTCYTCTBME DA
17151 060UX IIEePeXOIOB.
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YroOBl MpPOBEPUTb, OTINYAIOTCA /M IOMyUEHHbIE
OLIEHKM CTaTUCTUYECKV, M BBIABUTb BJIVSHME KaXKJ0-
ro u3 (akTopoB, MHAMBUAYaIbHbIe 3HaYeHyss TCP 6bum
IpOaHa/IM3MPOBAHBI C IIOMOIIBIO JVICIIEPCHOHHOTO aHaIM-
3a (ANOVA). M-tect bokca mokasan 3Ha4MMBIIl pe3y/ib-
tatT (M = 86.81, p <.001), B cBA3M C 4eM ObUI UCIIONb30BaH
OIHOMEpHBIl HOAX0M; TecT chepudHocT Moywmn 6bi1
He3HaunM. IIpoBepka OHOPOLHOCTM SUCIIEPCHIL IO KPU-
Tepuio JIMBMHA IIOKa3ala pasmMyusA MeXAY TIPyIIIaMu
B YCTIOBUM afIalITallVIM K IIeYasii B IIepeXofie «Iedaab—pa-
moctb» (F(2, 58) = 4.92; p = .011), ofHAKO [/I1 OCTAIbHBIX
U3MEPEHNII pa3/INyuil He BBISABJIEHO.

JlycnepcOHHBI aHaMN3 MOKa3al 3HAYMMOCTD (ak-
TopoB nepexod (F(1, 58) = 33.26; p <.001;n*,=.36), axcnpec-
cus (F(1, 58) = 41.8; p < .001; 0, = .42) u mun adanmopa
(F(2,58)=3.97;p=.024;n*,=.12),a TaK)Ke B3aUMOZIENCTBI
axcnpeccust X mun adanmopa (F(2, 58) = 22.32; p < .001;
N, = .44). BsaumoneiicTBus nepexod X mun adanmopa
(F(2, 58) = 0.06; p = .946; n*, < .01), axcnpeccus x nepexod
(F(1, 58) < 0.01; p = .992; n*, < .01) u akcnpeccuss X nepe-
x00 x mun adanmopa (F(2, 58) = 2.99; p = .058; n°, = .09)
61V He3HaYMMBI. BemrunHa addexra aganTanum ogmnHa-
KOBa 11 060MX HAmpaBIeHWUIT 9KCIPECCUBHBIX IEPEX0-
IOB, KaK OT PaJI0CTY K [TeYasn, TaK ¥ OT Ievyasny K pajjoCcTu.

Arnoctepuopsble cpaBHeHMss TCP mposoanmicey aa
B3aMMOJEVICTBIA IKCHPeCcCUs X mun abanmopa. ITockonb-
Ky (hakTop nepexod He B3aMMOJEIICTBOBA/I 3HAYUMO C APY-
rumu pakropamu, oterkn TCP mo ganHOMY (akTOpy yc-
penusimuch. CMelleHNs OLeHOK IIPY afjallTaliuy K [epBoii
9KCIIPECCUM OTHOCUTENTBHO BTOPOI 9KCIpeccun Oblm
3HAUVMBI B C/Iy9ae CTaTUYeCKMX afIallTOPOB (IIpMBEMIEHDI
YPOBHM 3HAYMMOCTH € IOnpaBKoii benmxamuun—Xox6ep-
ra Ha MHO>KeCTBEHHBIe cpaBHeHuA): £(20) = —9.45, p <.001,
M = -0.007, CI = [-0.008, —0.005] n aganTOpoB — AMHa-
MUYecKUX akcpeccuit: £(20) = -7.67, p <.001, M = —-0.004,
CI = [-0.005, —0.003]. B ycmoBusaAx afantanum K A¥HAMU-
YECKMM CMEHaM 3KCIPECCUI 3HAYMMBbIX Pa3In4uil He Ha-
6mropaercs: #(18) = 0.71, p = .488, M = 0.001, CI = [-0.002,
0.003]. Dddekrsr amanTanuy, TakuM 06pasoM, MPOsBU-
JIMChb K CTAaTUYeCKMM U JUHAMUYECKUM OSKCIIPeCcCusM,
HO He K IMHaMMIYeCKVM CMeHaM 9KCIIPeCCUIL.

[Tpu ogHoit 1 ToIT Xe BenmmunHe 3 dekra aganraunn,
TeM He MeHee, MOIyT MMeTb MeCTO Pas3N4MsA B OLIEHKAX
TeCT-00bEKTOB B 3aBUCUMOCTY OT TMIa ajamropa. IIpo-
Be€[leHbl TOIapHbIE CPaBHEHUS aOCOMIOTHBIX 3HAYEHUI
TCP Mexxay TpeMs TUIIaMU a[aNTOPOB Kak JiiA IepBOIi,
TaK I JII1 BTOPOI SKCIIPECCUII-aaliTOPOB B OTAETbHOCTH.
B o6oux mepexopax mpu afantanuin K IepBoit 9KCIpeccun

HAOTION/TICh Pas/INdMs MEKAY FUHAMUYIECKUMIU CMEHAMI
9KCIIPECCUIL M CTATUYECKUMU T60 [UHAMIYECKIMY afall-
TopaMu. Pasmmumit MeXJy AMHAMUYECKMMM M CTaTyde-
CKVIMM 9KCIIPECCUSAMIL, @ TAKXKe KAaKUX-TN00 pasmudnii [yis
BTOPBIX SKCIIPECCUIT-aJalITOPOB He BBIABIEHO. PesynbraTsl
npuBeneHsl B Tabnue 1. Takum 06pasoMm, OfHY 1 Te XKe Te-
CTOBbIE M300paKeHNA BOCIPMHUMAIOTCSA OSVHAKOBO IIpU
aflanTaguy K IepBOi CTaTMYECKON SKCIIPECCUM U K IIep-
BOJ IMHAMIYeCKOII 9Kcnpeccun. I1o cpaBHEHMIO ¢ ITEPBHI-
MM CTaTUYECKMMM SKCIIPECCUAMM-ATANTOPAMM BOCIPUA-
THe TeCTOBBIX M300pa)KeHNIT CYIeCTBEHHO MEHACTCS IIpK
aflanTaguy K MHBEPTUPOBAHHBIM BO BPEMEHM JVHAMMYe-
CKMM cMeHaM aKcmpeccuit. IIpu aganTanyum Ko BTOPBIM
9KCIIPECCUAM BOCIPUATHE OFHMUX U T€X K€ TECTOBBIX U30-
OpaxeHMIT He MEHsIETCs Py M06OM THIIE afanTopa.

O6c¢cyxaeHne

PesynpraThl mokasany, YTO BBIABMHYTbIE TUIIOTE3BI IO-
TBEP)KIAIOTCI YacTMYHO: 9(QeKT afamranum Impofe-
MOHCTPUPOBAH K CTAaTMYECKUM M [JUHAMUYECKUM IKC-
ImpeccusAM, HO He K AUHAMMYECKUM CMeHaM 3KCIIPecCUil.
OtHocutenbHast BemnunHa DA (CABUT TOUKU CYOBEKTUB-
HOTO paBEHCTBA IpM afalTaluM K IMEpBOI 3KCIPEeCcCUN
B Ilepexofie OTHOCUTEIbHO BTOPOIt) Obl/1a paBHOII AJIst CTa-
TUYECKNX U AMHAMUYECKUX 9KCIIPeCcCcHit, a Iyid fUHaAMIde-
CKIX CMeH 9KcIpeccuii 9 (PeKT MOTHOCTHIO OTCYTCTBOBAJL.
Cuma DA He MeHsUIaCh B 3aBUCUMOCTY OT Ka4eCTBEHHOTO
XapaKTepa BbIpa)kaeMOTro HaTypILuIieil Iepexopa.

Kak u oxmpanoch, B IpPOBESEHHOM MCCIELOBAHUN
611 BocripousBeneH 9 ekt aganranunm K CTaTUIECKUM
9KCIPeCcCUAM JINIA, TPOAEeMOHCTPUPOBAHHEIN paHee B Iie-
nom psage pabor (Butler et al., 2008; Cook et al., 2011; Fox,
Barton, 2007; Hsu, Young, 2004; u mp.). Ero Bemrunna He
3aBlyCeNia OT KOHKPETHOro Iepexona (0T pajjocTy K Ieva-
7 v Ha060pOT), K KOTOPOMY IIpUHAIEXa/IN aallTOPBI
" TeCT-00beKThl. Ero BOSHMKHOBEHME MOKHO OO0BACHUTH
BIUAHMEM SMOIVIOHATIBHOTO CONEPXKAHUA SKCIIPEeCcCuil-
a/laliTOpPOB, IPUBOJAMIMM K KPAaTKOBPEMEHHOMY CMellje-
HUIO LIeHTpa MepUENTUBHOTO NMPOCTPAHCTBA SKCIIPECCUIL.
Cratuyeckuit DA — pasnu4ns B OLleHKaX aMOMBaIEHTHBIX
9KCIIPECCUIL TIPU afANTALNM K PAZOCTH OO0 K Imevan —
CIyXuI 6a30BbIM YPOBHEM, C KOTOPBIM COIIOCTABIS/INCD
Ppes3y/IbTaThl, HOMyYeHHbIE B IUHAMUYIECKUX YCTOBMAX.

ITomMumo 3TOro OBUIM IONyYeHBl [AHHbIE B IOIB3Y
TOTO, YTO AMHAMMYECKMe 3KCIIPECCUM TaKXKe MOTYT BbI-
3BIBATh AJaNTalNIO, CWJIa KOTOPOJ COBIAZIAaeT C afiarTa-
Iuelt K CTaTu4ecKuM n3obpaxeHusM. IIpy 3ToM 3Haun-
MBIl 3G GdeKT aganTaunu K eCTECTBEHHO TMHAMITIECKO

Ta6nuua 1. Pesynbrarthl NonapHbIx cpaBHeHuii TCP gns pasnuyHbIX TUMNOB afanTopoB Npy aganTauumn K nepeoii U BTOpoi aKcnpec-

CunAM nepexogHoro pspga

Okcnpeccus Tun apganTopa t df p
CTaTUHECKME SKCMPECCUM N OUHAMUHECKME SKCMPECCUM -1.52 24.48 .281

nepsas OVHAMUHECKME 3KCMPECCUM N OVHAMUYECKME CMEHbBI SKCMPECCUI -4.93 23.98 .000
CTaTUHECKME SKCMPECCUM U ONHAMUHECKME CMEHbBI SKCMPECCUM -4.62 37.23 .000
CTaTUHECKME SKCMPECCUM 1N OMHAMUHECKME SKCMPECCUM 1.02 29.70 .379

BTOpasA OVIHaMMHECKME 3KCMPECCUM Y AUHAMUYECKME CMEHbBI 9KCMPECCUM 0.39 27.19 .697
CTaTNHECKME SKCMPECCUM N ANHAMUNYECKME CMEHDBI SKCIPECCuia 1.13 37.95 .379

Mpumeyanue. MpuseaeHbl 3HaYeHNs t-TecTa ¢ NOMNpaBKoi Yasia Ha HepaBeHCTBO Aucrnepcuii 1 ¢ nonpaekoi BenpxaMuHn-Xox6epra

Ha MHO>XXeCTBEeHHble CpaBHEHMUA.
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9KCIIPeCCUM, IeMOHCTPUPYEMOIi HAaTyPIIUKOM, HACKOIBKO
HaM U3BECTHO, OBUI [IO/TyYeH BIEPBbIE, YTO YACTUIHO IIOJ-
TBep>KIaeT JaHHbIe UCC/IETOBAHNUI C UCTIONb30BaHMEM V-
HaMUYeCKUX IIOC/IeoBaTe/IbHOCTE!l MOp(UHIa U aHUMMI-
pOBaHHBIX AMHaMIIecKux aBarapos (dela Rosaetal., 2013;
Curio et al., 2010), Ho He coracyeTcs ¢ paHee IOTYYeHHBI-
MU pe3y/lIbTaTaMy, COIIACHO KOTOPBIM Ha eCTeCTBEHHBIX
9KCIIpeccuaAX HaTypmmkoB JA orcyTcTByeT (Dubé, 1997).
PaccMoTpuM, ¢ 4eM MOTYT ObITh CBSI3aHBI 9TV Pas/IUYMSL.

B pa6ore III. me ma Pocer n komrer (de la Rosa et al.,
2013) BBIpaXXeHHOCTb DA K CTaTMYeCKMM aBaTapam Obira
3Ha4MMO Oosbllle, YeM K guHamMmdeckuM. Hamm panHble
(paBeHcTBO DA B JBYX YCTIOBMAX) HE BOCHPOM3BOJAT
9TOT Pe3y/IbTaT, YTO MOXKET OOBICHATHCS €CTeCTBEHHBIM,
a He MCKYCCTBEHHBIM XapaKTepPOM CTHMY/IOB, 0COOGEHHO-
cTsaMM ipouenypst (fe ma Poca u fp. B KaXxpoit mpobe akc-
HOHMPOBA/IN AJANTOP IIUTETBHOCTBIO MIOPS/IKA OFHOIL Ce-
KYHJIBI ITO YeTBIpe Pa3a ¢ MeKCTUMY/IbHBIMI NHTepBaIaMU
B 100 MC TIOC/IE KOKIOTO MIOBTOPA, @ TECT-0OBEKTHI TAKXKE
OBLIN [UHAMUYECKVIMU 1 TAKXKe TeMOHCTPUPOBAIIICH B Te-
YeHIe IIPYMEPHO OHO CEKYHHBI) ¥, BO3MOXHO, MOJa/Ib-
HOCTBIO 3KCIIpeccuii-afantopos (fe 1a Poca u gp. ncnons-
30Ba/M 9KCIIPECCUU PafiocTV U OTBpameHu:). OpgHaKo
Hallly TaHHbIe coBNafiatoT ¢ BeiBogamu K. Kypuo u gp. (Cu-
rio et al., 2010) o paBeHcTBe DA B JMHAMUKe M B CTATUKE.

OCHOBHOII apTryMeHT, KOTOpPbIII IPUBOAUTCA B HEO-
ny6nukoBanHoit guccepraguu C. Tro6e (Dubé, 1997) npn
00bsICHEHUN OTCYTCTBUA DA K [UHAMUYECKUM JIMIAM,
CBSA3aH C TeM, YTO B YC/IOBMAX aflalITallMM K CTaTUYECKUM
M300paKeHMsIM 3PUTENIbHAS CUCTEMA C TeUeHIEM BpeMe-
HM HAKaIIMBaeT MHQOpPMALMIO O KOHQUIYPALUM JIULA,
IpeX/ie BCero Ha YPOBHE IIEPBUYHON 3PUTENBHON 00Opa-
6orku. IIpu paBHOM BpeMeHU 9KCIO3MLMU CUIBHO BbI-
paKeHHast IKCIPeCCUst FONble INPeNbIB/seTCs HabIo-
JaTel0 B CTaTUYECKOM YCIOBUM, YeM B JMHAMIYIECKOM
U, C/IefOBATe/IbHO, NO/DKHA BBISBIBATH 0O/I€e CHIbHBIIL
SA. JIpyroe BO3MOXXHOe OOBSICHEHME, KOTOpPOE IIPUBO-
aut [106e, mpenmonaraer, YT0 CTaTUYECKast U AMHAMUIE-
CKasi 9KCIpeccnuu 0OpabaThIBAIOTCS PA3/IMIHBIMU CUCTE-
MaMM MO3Ta, ¥ CUCTeMa BOCIPUATYUSA JUHAMUYECKUX
9KCIIPeCCUit SIBIISIETCSI MeHee «MHEepPTHOI», a OOHOBIIe-
Hie MHGOPMALMM B Hell MPOMCXOAUT HAMHOTO ObICTpee
(1 cnmumkoM 6BICTPO, YTOOBI BBI3BATh afianTaunio). Hamm
TaHHbIe He IIOATBEP)KAAIOT IOC/IefHee IpPefIIoNIoXeHe,
HIOCKOJIBKY MBI ITOTYY//IN DA K AMHAMIYECKUM afJallITOPaM.

IIpn skcnosMuMM OUHAMMYECKUX CMEH 3KCIIPecCuil
C MHBEPTUPOBAHHBIM MOPAKOM KaJpOB B HallleM 9KCIIe-
pVIMeHTe MOTy4eHbl U3MEHEHNsT a6COMIOTHBIX OLIEHOK aM-
OMBa/IEHTHBIX BBIPXEHMII /NIIA OTHOCUTETIBHO OLIEHOK
B CTaTM4eckmx ycnoBusAx. OfHAKO afalTanuy K OMHa-
MIYECKMM CMEeHaM SKCIIPeCcCuil He HAabII0Aanoch, moITo-
MY He/lb3fl YTBEp)KAATb, YTO MHBEpCHA IOPARKa KaJpoB
KaK TaKOBas OKa3ajla HeIIOCPeICTBEHHOe BIMAHME Ha pe-
3ynbrarhl. CIefloBaTe/IbHO, OLHO U3 HAIIUX IpPefIIoioKe-
HUIT — a MMEHHO O CYIeCTBOBAHUM 0COOOro MeXaHM3Ma
afjanTalyy K BpeMeHHON OpraHM3aluy SKCIIPeCCUy JINIa,
B/IMSAIOIIETO HAa BOCIPUATHE MIOCIERYIOMUX N300 parKeHIil
He3aBMCYMO OT 3MOLMOHAJIBHOIO COfiep>KaHMsA ajallTo-
pa, — He NOATBepAMIOCh. [UIoTe3a 0 BIMAHNM BpeMeH-
HOIl MHBepcuy Ha DA IpoBepAIach paHee TONbKO B OTHOM
uccnepoBanuu (Curio et al., 2010) u Tax>xe He IOATBEPHU-
7achb. ABTOPBI UCIIONb30BA/IN «aBaTAPbl», AHNMUPOBAHHBIE

C UCIIONb30BaHMEM [BVDKEHMIT PeanbHOTO HATYPILMKA,
U TIOKa3alu, 4TO IpefbABIeHMe AMHAMIYIECKUX IKCIIpec-
CMIT-aJallTOpPOB B IPsAMOM HaIlpaBlIeHNMM (COBIIAfiafoleM
C HaIIpaBJIeHMEM IKCIIPECCHM HATYPIIMKA) U B 0OpaTHOM
BbI3bIBaeT DA B OIMHAKOBOI cTeneHu. Hamm pesynbraTsl
3TOMY He IPOTMBOpeYaT.

Takum o06pa3oM, B IPOBEIEHHOM 3KCIIEPUMEH-
Te He BbIsAB/IEHO 9ddekTa ajantanmm K AMHAMUYECKUM
CMeHaM OJJHOII 9KCIpeccuy Ha pyryo. C y4eToM paBeH-
cTBa 3P PeKTOB afanTaluy K CTATUIECKUM U [UHAMIYe-
CKVM 9KCIIPECCHAM MOYKHO TOBOPUTD O TOM, UTO BIVSAHNA
BpeMeHHOII OpraHM3aluy BbIPAXXEHNA NINIIA Ha IPOsBIIe-
HMsL afalTaluy He HAOMIOfaeTcsi, a JMHAMUYECKas 9KC-
IIpeccus B KauecTBe afjallTopa He OTINYAeTCs OT CTaTde-
CKOIl U MeHseT OLeHKM MOC/IeNYIOMMX BOCIPYHIMAEMBIX
JUIl B OCHOBHOM M3-3a OCOOEHHOCTEl! 9MOLIMOHANIbHOTO
cofiep>KaHMs.

OnmHako ocCTaeTcs ellle OHO BO3MOXKHOe OOBsCHe-
HIe OTCYTCTBMA 9((eKTa ajanranuy K UHAMUYECKUM
cMeHaM 3Kcipeccuit. OHO OCHOBAHO Ha IPEIIONOXEHUN
0 BpeMeHHOIT cyMManuu: Kak u B uccrefgoBaunu C. [lobe,
OIIPEJIeNIEHHYI0 POJIb MOITIA ChI'PAaTh Pas/lIMyYHasA MPOJOJI-
KUTETbHOCTD KCIIO3UINY CUIbHO BbIpa)KEHHDBIX 3MOIINIA
HATypIuKa Habmogareio. [lelicTBUTENIbHO, B HAIlleM 9KC-
IepyMeHTe B YC/IOBUAX CTATMYECKOI IKCIIOZUIIUM «IIMK»
9KCIIPECCUM IEMOHCTPUPOBAJICA B TeUeHNe BCETO BpEMeHM
aganTauuu. IIpy ucrnonbsoBaHuM B KadecTBe afallTOPOB
AMHAMMYECKUX IKCIIPECCHit, 001IIas MPOJO/DKUTEIBHOCTD
KOTOPBIX PaBHA JKCIO3UINM CTATHMYECKOTO afaITopa,
94acTh BPeMeHN 3aHMMaja SKCIO3UINMs aMOMBaTeHTHO
9KCIIPECCHM, A KOTMYECTBO KaIpOB, Ha KOTOPHIX IIPeICTaB-
JIeHa OTYeT/IMBasA PAfoOCTb VIN IeYasb, ¥, COOTBETCTBEH-
HO, CyMMapHOe€ BpeM: UX 9KCIIO3UINN, COKPAIIATIOCh, YTO
MOIJIO CHIDKATh cuy DA B yCTIOBUAX AMHaMUKY (cM.: de la
Rosa et al., 2013).

YTo6bI yTOUHUTD, KaK Ha CHITY DA BIMAeT BpeMeHHAA
CyMMansi, ObUI IPOBEfiEH BTOPOI 9KCIIEPUMEHT C afjarTa-
LMel K M HaMIU4eCKIM CMeHaM 9KCIIPeCCUil, [INTENbHOCTD
KOTOPBIX ObUIA BABOE OOJbIle [IUTEIBHOCTU aJalTOPOB
B 9KCIIepuMeHTe 1. ATanTopbl ObUIN MAEHTUIHBL APYT APY-
Ty 32 MCK/TIOUeHJeM NIOpsfKa KaZlpoB, B KOTOPOM OHM 9KC-
HOHMPOBA/INCE: TIPsiMOIL 6o obparuslit. Ecin u B aTom
cnydae DA He IPOABUTCA, 9TO OyfeT 03HAYATh, YTO Bpe-
M1 9KCIIO3ULIMH BCe ellle HETOCTATOYHO BEIMKO, 160 ITO
OA B IaHHBIX YCIOBMAX OT BPEMEHHOI CyMMaluy He 3a-
Bucut. Ecy e MBI OTyYuM 3HAYMMBILIL 3P PEKT, MOXKHO
OyzeT rOBOPUTb O TOM, YTO IIPU HOCTATOYHO HPOFOTKM-
TEeJIbHO SKCIIO3ULIVN «IMKa» IKCIIPECCUM axke Haaumdue
nudopmanym 060 BCeM [UANa3oHe SMOLMIT-afAIITOPOB
He IIPeNATCTBYeT BO3SHUKHOBEeHMIO DA. MBI He CTanu Ho-
BTOPHO IIPOBOIMTD CEpUM C AMHAMMYECKUMU M CTaTH4e-
CKUMM 3KCIPECCUAMM YBEeTMYEHHON MPOJODKUTENbHO-
CTH, IOCKO/IBKY /st HUX DA OBUI IOTy4YeH yKe B IEPBOM
9KCIIEPMMEHTE.

Poccuiicknii XKypHan KOrHUTUBHON HayKu

nekabpb 2015, Tom 2, Ne 4

www.cogjournal.ru

50


http://www.cogjournal.ru/
http://www.cogjournal.ru/

Onbra Koponbkosa

AfanTaumsi K aKCnpeccusiM nuua

IKCIIepUMEHT 2

MeTtopn uccieqoBaHus

I'mnoresa. Ilpu yBenuyeHuyu ITpOJOIKUTENBHOCTU 3KC-
HO3UIINY AANTOPA BABOE MPOABUTC 9(P(DeKT afanTaum
K HaIIPaBJIEHNIO IMHAMIYECKOV CMEHBI SKCIIPECCHIL.

JusaitH sKcmepuMMeHTa. BHyTpurpynmoBsiMu Qax-
TOpaMM BBICTYIIWIN Hepexod («pafocTb-Iledaab» 160
«IIe9a/Ib—PAfoCTh») U IKcnpeccusi-adanmop: (1) mepsas
(uHBepTUpOBaHHAs BO BpeMeHu) nubo (2) Bropas (mo-
KazaHHasd B IpsAMOM HalpaBjeHuu) B nepexome. Tun
a0anmopa COXPAHSICSI HEM3MEHHBIM: [MHAMUYeCcKas
cMeHa skcnpeccuit. ITpu aganranum K mepBoi sKcIpec-
CUM B IIE€pexofie «PafoCTb—IeYasby OXUJAIOCh CMelle-
HI€ OLIEHOK B CTOPOHY OT pafloCTH, a NP afanTanuu Ko
BTOPOI — OT nevanu. [Tpu aganranyum K mepBoi aKcIpec-
CUM B IIEpPEXOfie «IIeYajIb—PafOCTb» OXXKUA/TOCh CMeIle-
HI€ OLIEHOK B CTOPOHY OT IleYasy, a NPy aflalTalyuy KO
BTOPOJ — OT pafloCT.

VcnbiTyemble. B nccnenoBanmy ydyacrsosanu 19 de-
JIOBEK U3 TONM XK€ TeHEepaJbHOM COBOKYIHOCTH, 4YTO
U B IIEPBOM 3KCIEepPMMeHTe: 14 >KeHIIMH U 5 My>X4uH (BO3-
pact 19-52 ropja, Mefiuana — 23 rofja) C HOpMaJIbHbIM MJIN
CKOPPEKTMPOBAHHBIM [0 HOpMa/nbHOro 3peHneM. Ilo mo-
JIOBO3PACTHOMY COCTAaBY OHU He OT/IMYAINCh OT BBIOOPKM
aKcrepuMeHTa 1. JJaHHbIE OJJHOI MICTIBITYEMOJ He BKIII0Ya-
JIUCh B aHA/IU3, IIOCKOJIbKY OHa He NPOJIEMOHCTpUpOBaa
pasmuumii MEeXJy OLIEHKaMM BCEX TECTOBBIX 9KCIIPECCHIA.

CruMynbHBI MaTepuan. B KadecTBe afanTopoB ¥c-
MO/Ib30BAINCh JMHAMMYECKME CMEHBI SKCIPECCUil, CO-
CTaBJIeHHblE M3 Tap AMHAMMYECKMX SKCIIpecCuii-ajain-
TOPOB M3 3KCIepuMeHTa 1. IMTENTbHOCTD ITOTy4eHHbIX

IOC/IefoBaTeNIbHOCTel cocTaBiana 10 c. OHM npepcTasis-
7 co60it CMeHyY OIHON CUIBHO BBIPAXXEHHOI SKCIIPECCUN
aMOVBATeHTHBIM M300paXKeHNeM 1 3aTeM BTOpOIl CUIb-
HO BBIPOXXEHHON 3Kcmpeccuent. JIMnMTebHOCTh 3KCIO3M-
LM SMOLIMIT PaOCTH U TIeYaIn B KOXK/IOM afalTope ObUIa
ypaBHeHa. [Togpo6Hoe omucaHue 1 IpUMePHI AfATOPOB
npusefiens! B [Ipunosxenun. TecToBble 1300paskeHNsT CO-
BITafIa/IN C MCIIO/Ib30BAaHHBIMM B 9KCIIepMMeHTe 1.
O6opynoBaHue, Mponexypa M MeTogbl 00paboTKu
MAHHBIX OBUIN AHAJIOTUYHBI IEPBOMY 9KCIIEPUMEHTY.

Pesynbrarbl

Ha pucynkax 4 u 5 npuBejeHbl IPYIIIOBbIE IICUXOMETPU-
JecKue (pyHKIMU I/ TECTOBBIX M300paKeHNUI B 3aBUCH-
MOCTM OT HAIIpaBjIeHWs OMHAMMKM (PSIMOTO MO0 MH-
BEPTUPOBAHHOIO) M Iepexofa. [IVCIepCHOHHBIN aHaIu3
VHAVBYAYaNbHbIX 3HaueHMit TCP BBIABWI 3HAYMMOCTD
¢axropa axcnpeccust (F(1, 17) = 6.22; p = .023; nzp =.27),
Ho He akTopa nepexod (F(1,17) = 1.33; p = .264; %, = .07),
a TaK)Ke He BBIABIJI B3aMMOZEIICTBYA KCHPECCUs X nepe-
x00 (F(1, 17) = 0.94; p = .347; n*, = .05). Takum o6pasom,
IpY YBEeNUMYEHUM MIPOMIOJDKUTENbHOCTH afanTopa go 10 ¢
a¢ddeKT aganTanuy K AMHAMWYECKMM CMEHaM 9KCIIpec-
cuit mposiBuincs. Kak u B mepBOM 9KcIepuMeHTe, Cua
DA He 3aBucena oT nepexofia (0T PafoCcTy K Ievyaay UiIn
Hao60poT).

O6cyxpeHne

Bropoit skcnepMMeHT IIOKa3as, 4TO JIBYKPaTHOE yBEJN-
YeHMe MPOJO/DKUTENbHOCTH afaliTopa — AMHAMUYECKON
CMEHBI 9KCIPECCUil — NENCTBUTENBHO NPUBOJUT K BO3-
HUKHOBeHUI0 JA. BeposiTHO, omy4eHHbI 3¢ deKT 06bsic-
HAETCA MPEXJe BCETO BIMAHNEM IOCTEHUX IIATU CEKYH],
9KCIOHMPYEMBIX aJAIITOPOB, KOTOPbIe ObUINM B TOYHOCTI
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PucyHok 4. [10/11 OLEHOK TECTOBbIX M3006paXKeHNI B nepexoae
«pagoCcTb—Nevanb» Kak 3MOLUN nevanm (3KCNEPUMEHT 2).
[ony6biM LiBETOM 0603Ha4eHa nepsasi 3kCnpeccus-aganTop
(papocCTb), KpacHbIM LIBETOM — BTOpas (nedvasb). Toykamm
OTMeY€EHbl CPEAHNE 3HAYEHNST OLLEHOK OJ151 KaXXO0ro
N3006paXKEHNS; IMHNAMU — NOCTPOEHHbIE NCUXOMETPUYECKUNE
byHKUMKN. BepTukanbHbIMy MMHUAMN OTMeYeHbI oueHkn TCP,
rOPU30OHTaNbHBIMU JIMHUSIMU — O0BEPUTENbHbIE NHTEPBASbI.

PucyHok 5. [10/11 OLEHOK TECTOBbIX M3006paXKeHNi B nepexoae
«nevyanb—pagoCTb» Kak IMOLMN PafoCTU (IKCMEPUMEHT 2).
KpacHbIM LBETOM 0603Ha4YeHa nepsas IKCNpeccus-aganTop
(neyanb), ronybbiM LIBETOM — BTOpas (PagocTb). Toukamu
OTMEYeHbl CpeaHNe 3HAYEHUS OLEHOK NS KaXXO0ro
N306paXKEHNS; IMHNAMU — NOCTPOEHHbIE NCUXOMETPUYECKUNE
byHKUMKN. BepTukanbHbIMy AMHUAMU OTMEYeHbI oueHkn TCP,
rOPU30OHTaNbHBbIMU IMHUSMU — O0BEPUTESbHbIE NHTEPBAIbI.
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PaBHBI [JMHAMUYECKUM SKCIPECCUsIM, MCIOIb30BaHHBIM
B 9KkcrnepuMeHTe 1. IIpofo/mKMUTEIBHOCTY 9KCIO3UIIN
IJMKa 3MOLMY IPK 9TOM OBUIO JOCTAaTOYHO Wi DA, a us3-
MeHeHMsI OLIEHOK HabiomaTenell, BEpOATHO, OBUIM CBsI-
3aHBI IIPEMMYIIECTBEHHO C TOJM 3MOLMEN, KOTOpas 3KC-
MOHMPOBAIACh HEMTOCPENCTBEHHO Meper TeCT-00bEKTOM.
Bnusannusa smoimu, crosiieit B Hadajae OUMHAMUYECKO-
ro aflaTopa M II0 BPeMEeHM OTCTOSIIEN Jajblile OT TeCT-
00beKTa, CHIKAMNUCD. [Ipy 3TOM BelmM4MHA OTHOCUTENb-
Horo o¢ddexTa aganTauuMy, NPOFEMOHCTPUPOBAHHOTO
B 9KCIIepUMeHTe 2, O6bIa HECKOIBKO MEHbIIIe, 4eM B yCIIO-
BMSIX CTQTMYECKUX U AMHAMUYECKUX alalITOPOB KCIEPU-
MeHTa 1. ComocTapyieHye pe3yIbTaToOB IIEPBOTO M BTOPO-
TO 9KCIEPUMEHTOB MO3BOJISIET IPENIIONIOXNUTD, YTO JlaXKe
IpM JBOCTATOYHO INPOJO/KUTENBHOM BpeMEHU 3KCIO3MU-
LMY ajanrtopa Haau4ue Cofep>KaTelbHOM MHpopMannm
000 BceM Jiiana3oHe BO3MOXKHBIX 9KCIIPECCUI MOXKET BJIM-
ATb Ha cuity DA. BeposTHO, Ipu Ha/ibHelIIeM YBeMIeHIN
BpeMeHM 3KCHo3unuy, A K JUHAMUYECKON CMEHe 3KC-
mpeccuit elje 6ojee BO3pacTeT 3a cYeT yCIWIeHU addek-
TOB BPEMEHHOM CyMMalyy. MO>XXHO IIPENIIONI0XUTb, YTO,
KaK U ciwia DA K IIPOCTPAaHCTBEHHOMY VICKQKEHMIO JIMIIA
WIN K pacllO3HaBaHUIO MHAMBUAYATbHBIX ML, OHA Oymer
JIoTapU(pMUIECcK) BO3PACTaTh C YBeIMYeHNMEM PO OTDKI-
TENIbHOCTM afalITOPa U 9KCIIOHEHIIMATBHO YOBIBATH C yBe-
JIMYeHNeM [INTeNIBHOCTH TecToBoro ctumyna (Leopold et
al., 2005; Rhodes et al., 2007). 310 npennonoxeHue, ofHa-
KO, TpebyeT OT/e/IbHOI IPOBEPKIL.

O611ee 06cy>KaeHIe pe3yTbTaTOB

ITpoBeneHHOe WMCCIenoBaHMe OBUIO HAIPABIEHO Ha M3Y-
YyeHNe afjalTaluy K AMHAMMYECKUM IKCIIPeCcCUAM JMIA.
B nByX aKcHepMMeHTaX Mbl IIPOBEPS/IN IUIIOTE3bI, COITIAC-
HO KOTOPBIM He TOJIbKO 9MOIIMOHAIbHOE COflep>KaHIe ajjall-
TOpa, HO UM OIpefie/IeHHble XapaKTepPUCTUKM AMHAMUKA
7MLIa — a MMEHHO BPeMeHHAs OpTraHM3alMs 9KCIIpeccun
U IJINTEIbHOCTb CMEHbl OJHOI SKCIPeccuy Ha JpyTyio —
BIVSIIOT Ha TposiBieHns ¢ ¢exra aganranyu. OCHOBHOI
pe3ynbraT paboThl 3aK/II0Ya€TCsI B TOM, UTO Ha/IM4Me IU-
HAMMKI He ycuarBaeT 3¢QeKTa ajanTanuy 0O CpaBHe-
HMIO C afjanTalyell K CTaTUIeCKOMy IuIy: cua addexra
B YCTIOBMAX CTAaTUYECKON Y IMHAMIYECKOI SKCITPECCUIL CO-
Bragaert. J[InHaMmdeckas cMeHa 6a30BBIX 9KCIIPECCHIT IIPH-
BOJUT K aJlallTalluM TOJIBKO NPY OBYKPATHOM yBeIN4eHUN
IIPOJO/KUTENIbHOCTY alaliTOPa, KOIfa BIBOE BO3pacTa-
eT ¥ VINTEeNbHOCTD 9KCIIO3ULIMM «IIMKa» aMouun. Paxkrop
BpEMEHHO}I OpraHM3aLMM [UHAMUYECKOTO BBIPAKEHMUA
JMIIa KaK TaKOBOI He BHOCUT BKJIajja B aflanTanuio. Bepo-
ATHO, PAcCOITIACOBAHHOCTb Pe3y/IbTaTOB paHee IPOBeMleH-
HbIX padot (Curio et al., 2010; Dubé, 1997; de la Rosa et al.,
2013), B yacTy KOTOPBIX DA K AMHAMUYECKUM KCIPeCcCUAM
OBbIT HallfleH, a B YaCTV — HET, MOXKET OBITh CBsA3aHa C pas-
HOJI JI/INTENbHOCTDIO SKCIIO3MIIMM MaKCUMAIbHOTO IIPOAB-
JIeHVS SMOLIUM Ha JIUIfe HAaTypimKa. IPQeKTsl ABIDKEHM,
KaK ¥ pasandnsa MeX[y MHBEPTMPOBAaHHBIMM U HEMHBEp-
TUPOBaHHBIMI BO BPEMEHN JVHAMIYECKMMIU aalITOpaMI,
OTCYTCTBOBA/IM U B PaHee BHIIIOTHEHHBIX MCCIEJOBAHMAX.

ITockonbKy B yCIOBUAX afjanTaliuy K JMHAMUYECKON
M CTaTMYeCKOil 9KCIPEeCCHsIM HaMu ObUIM IOTydYeHbI OT-
HOCHUTe/IbHbIe DA PABHOI CHJIBI, MOXXHO IPEIONOXKUTD,

YTO YaCTUYHO BJIMAHME YMEHBIIEHUA BPEMEHM 9KCIIO3U-
L[V CUJIBHOI SMOLMIM MOITIO OBITh CKOMIIEHCMPOBAHO 9¢-
(eKTOM MpeMMyIecTBa AMHAMUYECKOTO JIMLA HAf CTa-
TUYECKUM, KOTOPBIN HAOIIOfAETCS TP PacIo3HaBaHUU
akcrpeccuit (cM. 0630psr: Alves, 2013; Krumhuber et al.,
2013). TanHoe MpeIonoKeHne Tpe6yeT, OIHAKO, [TOMOJI-
HUTETbHOM IpoBepKu. [Ipy 9T0M HEOOXOANMO YIUTHIBATH,
YTO POJNb ABVDKEHMs B 3ajiadye IMPOCTOTO pacHO3HaBaHMUsA
9KCIIPECCUIl ONOCPeNyeTCsA MPUPOCTOM 3PUTENIbHON WH-
¢dopmanuu (60/1bIINM KOTNIECTBOM IPEACTABIEHHbIX (a3
BBIPOKEHMS HMOLNN), KOTOPBIN 0OecredynBaeT fUHAMIUKA
II0 CPAaBHEHUIO CO CTAaTMUKON. YeM C/IOXKHee paclo3HaThb
9KCIIPeCCHIO B CTaTVKe (IIpY ee 3aIIyM/IEHUN, MacKIPOBKe,
CXeMaTUYHOM U300paskeHny, c1aboil MHTeHCUBHOCTY MU
MaJIOM BpeMeHU 3KCIIO3UINM), TeM OOJIblilee TIpenMylie-
CTBO HabmomaTeno gaet aBykenue nmuna (Ambadar et al.,
2005; Fiorentini, Viviani, 2011; Jiang et al.,, 2014; Katsyri,
Sams, 2008; Matsuzaki, Sato, 2008; Wallraven et al., 2008;
Wehrle et al., 2000). Ecmu npn agantanym nposiBISIOTCA
Te >Ke IIPYHLIUIIBL, MOXHO OXWJATh, YTO IPY 3aTPyLHEHNN
BOCIIPUATHUSA aJalTOPOB HAKTOP HpUpPOCTa MHPOPMALUN
B YCTIOBMAX [VHAMUKY NIPUBefeT K (POPMUPOBAHUIO HO-
Jlee OTYET/IMBOI perpe3eHTalMy IKCIIPECCUN B TVHAMMU-
Ke, YeM B CTaTUKe, M MOXET YCUIUTDb 3 QeKT afanrarui.
OTcyTcTBMe BKIafja BPEeMEHHON OpraHM3aluy 9KC-
npeccuyt B 3G eKT amanTanuu MOXKET OBITh CKOMITEH-
CHPOBAHO JINTEIBHOCTBIO SKCIIO3ULMYM MaKCUMalbHO
MHTEHCUBHBIX BbIpakeHUit amoruit. Ilogbupass mpogorn-
JKUTETIbHOCTD aIalITOPOB, MBI YYUTBIBA/IA Pe3y/IbTaThI pa-
60T, IPOBefEHHBIX Ha CTaTUYecKux usobpaxennsx (Hsu,
Young, 2004). C. Jro6e B cBOeit paboTe Ha FUHAMUYECKUX
9KCIIPEeCCUsIX He IPUBOAUT TOYHBIX 3HAYEHUI IIPOJOTIKI-
TeJIbHOCTH JUHAMUYECKUX alallTOPOB, HO, MICXOMSI U3 JlaH-
HBIX, YKa3aHHBIX JI/I51 ICXOJHBIX BU/Ie0(PParMeHTOB, MOKHO
OLIEHUTDb, YTO OHM COCTABJIA/IM He MeHee 2.5 ¢ U He 6onee
12 ¢. CaMBbIX KOPOTKUX M3 3TUX AFANTOPOB JeVICTBUTEND-
HO MOYXET OBITh HETOCTATOYHO /IS BOSHMKHOBEHMS 3Ha-
yumoro 3¢ dexTa, HO OH He MPOSBIAICA HU IJISI OFHOTO
n3 Hux (cM. Dubé, 1997). YBenuuus AIUTEIbHOCTD IMHA-
MIYECKOI CMeHbI aKcpeccuii 1o 10 ¢, Mbl momyunan JA.
IToHnMMaHMe MeXaHM3MOB aJalTaI[Myi MOXKET CIIO-
COOCTBOBATb YTOYHEHUIO CBOJICTB IEPLENTUBHOTO IPO-
CTpPaHCTBa JINIA U eT0 BbIpakeHnit. OffHa U3 TOYEK 3peHNs
IIpEeAIIoIaraeT, YTo IEHTPOM TaKOTO IPOCTPAHCTBA SIBJIA-
€TCS1 IPOTOTHUII «CPETHECTATUCTUIECKOTO», 060061eHHOTO
JINIa, a BCe MHAMUBU/ya/IbHbIE JINIA M X MUMIYeCKIe W3-
MEHEHMsI OLIEHMBAIOTCS B TEPMMHAX OTKJIOHEHMsI OT LieH-
TpanpHON TeHpeHnvu (Valentine, 1991). Korna peus upet
00 9KCIIpeccusax dMOLMIL, affallTallVisl, HAPUMED, K ecTe-
CTBEHHOMY BBIP@YKEHUIO PaflOCTH BefleT K CABUTY HOCTIeNy-
IOIIMX OL[EHOK B CTOPOHY MCKYCCTBEHHO CKOHCTPYMPOBAH-
HOIl «aHTUPAZOCTU», HO He MeHAET OLEHOK 3KCIIpeccuii,
PacIIONOKeHHbIX B HaHHOM IIPOCTPAHCTBE II0 OPTOrO-
HanbHbIM 0csiM (Cook et al., 2011). Ha Bompoc o ToM, Kak
BOCIIPMHMMAETCs IPOTUBOIIONIOKHOE PaZOCTM BBIpaXKe-
HIe — KaK Ilevyasib, THEB 1160 BOBCE KaK HEIMOIMOHAIb-
Hasl 9KCIIpeccysi, — paslIUdHble TeOpeTUYECKE OAXO/bI
IpefIaraloT ajbTepHaTMBHBIE OTBeTHL. IlpemcraBuTennu
KOHCTPYKTMBMCTCKOTo nopxopia k amouuam (Russell, Fehr,
1987), pacrionaras pafjocTb Ha OJTHOM 13 IIO/IOCOB OCY 3MO-
LMOHA/IBHOTO 3HaKa (BaJIleHTHOCTM), a IeYalb — Ha Ipo-
TUBOIIONIOXXHOM, OXKM/A/IV OBl TTOBBILIEHNS OIIEHOK 9KCITO-
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HYPYEeMBIX 9KCIIPecchil KaK IevaTbHBIX IOCTIe afjaliTalyn
K PajIoCTy M KaK pafloCTHBIX — IIOC/Ie aflalTallii K eva-
. ITpu 9TOM IIeHTp JaHHOTO NMPOCTPAHCTBA — «CPefHe-
CTaTUCTUIECKOE» IO VIV TALIO KaK TAKOBOE — BEPOST-
HO, He ABJIAETCA CAMOCTOATENbHOI KaTeTOpyeit, HOCKONIbKY
ajanTanyuy K HeMy He mpoucxopuT (Burton et al., 2015).
Ecnu ncxopnth u3 npefcraBneHni 0 Ka4eCTBEHHOM CBOe-
06pasuu 6a30BBIX SMOLNIT I HECBOAMMOCTI UX K T€M MIN
VHBIM VM3MEPEHMsAM, aJalTali0 MO)XHO paccMaTpuUBaTh
KaK «yTOM/IEHUE» CIeLu(pUIecKOro JeTeKTOpa OIIpefe-
nennoit 6asoBoit akcpeccun (Prkachin, Prkachin, 1994),
KOTOpOe, yXyAlliast ee paclo3HaBaHue, He JO/DKHO U36mpa-
Te/IbHO ITOBIMATD Ha OLEHKM APYTUX KaTerOpuil SMOLMIL.
HepmaBHue mccmeqoBaHmst TOKA3aln, YTO HU OfHA U3 3TUX
TOYEK 3PEHNs IOTHOCTBI0O He OOBSACHsAET HaOMIOIaeMbie
9¢bdeKThL: IPM AANTALUN K BBIPKEHVUSIM [€YasIy, CTpa-
Xa, THeBa MU OTBPAILleHVsI OLIEHK! CMEIAI0TCs B HallpaBs-
JIeHMM PajoCTH, a IPY afaNTaluM K YAUBJICHUIO — B Ha-
IpaB/eHNN Kak THeBa, Tak u orBpamenus (Rutherford et
al., 2008; Skinner, Benton, 2010). B mocnenuee Bpems noss-
JISIIOTCS JaHHbIe, IO TBEP)K/JaoIINe, YTO IIPOCTPAHCTBEH-
HOe IIpefiCTaB/IeH)e SMOLIMIT He BCEria BO3MOXKHO CBECTHU
K OUITOAPHBIM OCSAM. B 9acTHOCTH, 9MOLIMY PAJOCTI I TIe-
YasIu MOTYT CyO'beKTUBHO MEPEKMUBATHCS B OVH 1 TOT XKe
MoMmeHT BpeMenn (Larsen, McGraw, 2011). ITonyueHHbIe
HaMI JaHHble He TO3BOJIAIOT CHeNaTh OKOHYATENbHOTO
BBIBOJIa O CTPOEHNY HEPILENTUBHOIO IPOCTPAHCTBA eCTe-
CTBEHHBIX JIMHAMMYECKUX SKCIPECCUIl: OCHOBAHO JI OHO
Ha OMIO/IPHBIX KaTeropusx (IIONOXUTeNbHAs/OTpUIia-
TeNbHAs BaJIEHTHOCTD; CUIbHas/cnabast akTMBanys U Ap.)
WUTH K€ Ha KAYeCTBEHHO Pa3/TNYAOI[UXCs KaTETOPUsIX 6a-
30BbIX 9MOLuiL. [/Is1 yTOYHEHNS 9TOTO BOIIPOCa HeOOXOu-
MO IIpOBeJieHNE JATbHENIINX MCCIeS0BaHMUIA ¢ BK/IIOYEHMN -
eM 60stee MMPOKOTO AMATIA30HA IKCIIPECCHIL.
[TpoBeneHHOE MCCNIENOBaHNe MIMeET Psifi METORMYe-
CKMX OTpaHMYeHMI1. Bo-TIepBhIX, B Ka4eCTBe CTUMY/IbHOTO
Marepuaa ObUIM UCIOMTB30BAHBI N300 PaKEeHNsI /INIIA BCe-
IO OJJHOV HAaTyPIINIIBI, BEIPaXKaIoLIell TOMBKO JIB€ SMOLUN,
4YTO He IO3BOJISIET [enath 0000IieHns Ha 6ojee MUpO-
KMIT K/Tacc nI 1 skcrpeccuit. Kpome toro, ecrecTBeHHBI-
MU 3TU SKCIPECCUU SABJAIOTCA JMUIIb OTYACTH, MOCKOTIb-
Ky OHJ He ObUIM Pe3y/IbTaTOM CIIOHTAHHOTO BBIPAXKEHMs
IMOLMIT, & HaMEPEHHO M300paXkamnch Ha nuie. Bompoc
O TOM, HAaCKOJIbKO OT/IMYAeTCs] BOCIIPUATIE CIIOHTAHHBIX
Y TIPOM3BOJIBHBIX [IMHAMUYECKUX IKCIIPECCUL M He Olje-
HUMBAIOTCS 1M TIOC/IEfHIE KaK «BBIYYPHBIE», HAUTPAHHBIE,
HeCKpeHHNe, 00CY)KIaeTcsl JOCTATOYHO MINPOKO (HAmp.,
Tcherkassof et al., 2007). B yacTHOoCTH, OBI/IO IIOKa3aHO, YTO
AMHAMMKA CIIOHTAHHBIX U IIPOM3BOJIBHBIX YIBIOOK MOXKET
ormmuatbea (Hess, Kleck, 1990), ogHako HabmomaTeny fa-
JIeKO He Bcerfa MOryT ux BepHO pasmnuuth (Hess, Kleck,
1994). OgHUM U3 pe/leBaHTHBIX IIPU3HAKOB, II0 KOTOPOMY
MO>XHO OIPEefe/UTh HAUTPAHHYIO YIBIOKY, SB/ISETCS CKO-
poctb ee Hapactanus u yoeiBanus (Krumhuber, Kappas,
2005; Schmidt et al., 2006). Bmecte ¢ TeM mmoKa3aHo, 4TO
U CTIOHTAHHBIE, ¥ TIPOM3BOJIbHbIE IKCIIPECCUY OIMHAKOBO
ACHMMETPUYHBI C HEKOTOPBIM IIpe0bIafaHeM aKTUBALNN
MUMMYECKMX MBIIIIL] C 7eBOit cTopoHsl mmua (Borod et al.,
1983; Schmidt et al., 2006). B manbHeMmmx ncciefoBaHuax
IIpY CpaBHEHMM a[JalITAliMy K CIIOHTAHHBIM M [IO3MPOBaH-
HBIM 9KCIIPECCUSIM MOTYT OBbITh BBLIB/IEHBI JOIOTHUTE/Ib-

Hble OMHaMMYecKye INPU3HAKM, Ha KOTOpble OPMEHTUPY-
IOTCS HAOMIONATEN.

Heobxopumo Tak)Ke OTMETUTD, YTO B MPOBELEHHBIX
9KCIIEPUMMEHTAX, KaK U B APYrux Oojee paHHMX paborax
10 TaHHOIT Ipo6yIeMe, He KOHTPOINMPOBAICS TaK Ha3bIBa-
emsrit Xotopackuit adpexr (Wickstrom, Bendix, 2000),
CBA3aHHBII C BVAHNEM BO3HIKAOIIVIX Y VICIIBITYeMbIX I'U-
OTe3 O Ie/M MCCIeNOBaHMs Ha uX oreHkn. OmHaKO T0-
CKOJIBKY C 3TOJI TOUKV 3PEHNSA BCe YYaCTHUKM HaXOfIVIIUCD
B OJIMHAKOBBIX YCIOBUAX U paBHOBEPOATHO MOIM IIpex-
MTOJIOXKUTH, YTO IIe/Ib MCCIENOBAHNUA 3aK/II0Yaaach B TOM
VIV IHOM BJIVISTHUY TIPOJO/DKUTENBHOTO afJalITopa Ha Kpa-
TKOBPEMEHHO 9KCIIOHVMPYEMBIII TeCT-00BEKT, COIIOCTABIIe-
HJle Pa3HBIX 9KCIEePUMEHTaIbHbIX CepUil IPefCTaBIsAeTCs
IIPAaBOMEPHBIM. B fa/IbHeNMIINX MCCIeNOBaHNAX HEOOXOnM -
MO €TO YYUTBIBATbh ¥ KOHTPOIMPOBATb.

Vcnonb3oBaHHasA MeTO[MKAa BBICOKOCKOPOCTHON BU-
e0CheMKY I03BOJIsJIA C JOCTATOUHBIM BPEMEHHLIM pas-
peleHreM (UKCUPOBATh HeNMMHENHblE M3MEHEHUS MIU-
MUK HATypIUKA, BOCIPUATHE KOTOPBIX CYIIECTBEHHO
OT/INYAETCSI OT BOCIIPUATHS IIOC/IEROBATe/IbHOCTEN TMHEN-
Horo mopdunra (Dobs et al., 2014). [JanHas HEMMHENTHOCTD
IPUBOAUT K HEOOXOAMMOCTH MOMCKA PEIEBAHTHOIN MEpHI
pasmanit Mexpy usobpaxennsamu. OUeBUIHO, YTO BpeMs
OT Havajla BU/ICO3aMVICH, WM HOMep Kafipa, He MOXKeT CITy-
JXITD afleKBaTHOM ee OLIeHKOM. B ciydae nmHetHOro Mop-
¢dbuHra wim mapaMeTpUYECKy OMMCAHHBIX KOMIIBIOTEPHBIX
aBaTapoB OT/IMYME OJHOTIO afallTOpa MU TecTa OT APYTo-
T'O MO>KHO PaCCYMTBIBATD KaK JOJII0 BK/Iafia OHOI U3 CUIb-
HO BBIP@)XEHHBIX 9KCIPECCUIT B KOHEYHOE M300paKeHMe.
Jlyis1 peaibHON BUAEO3AINCH TULA OBUT IPUMEHEH KpUTe-
puit TEOPETUIECKUX PACCTOAHMIA, MATEMATUYECKII CMBICTT
KOTOPOTO 3aKJII0YaeTCsI B BBIYTEHHON U3 €fUHULIBI BeJN-
4MHe KOppesiiuy ABYX M300paKeHMil, KOTOpas MaKCH-
MasibHa IPY UX HOTHOM COBIAJ€HUY U MUHUMAaJIbHA JJIs
yepHoro u 6emoro msobpaxenuit (PKeramwro, 2007). dto
He eIVMHCTBEHHas BO3MOXXHas METpPUKa: a/JibTePHATBHbIE
BapMAaHTBI IIPEATIOIAraloT BIfIe/IeHNe ITIABHBIX KOMIIOHEHT
(Calder et al, 2001) mubo BeitBneT-aHAMN3 M300paXKe-
HuA (Lyons et al, 1998). [Ina konn4ecTBEHHOIO OINCa-
HUsA OMHAMUKY €CTECTBEHHOIO JIMI[A MOXKET OBITH IIOTIE3-
HBIM OTCJIeXKMBaHIe ITepeMelleHIIT TOUeK, OTpeesIo X
PpacIono>keH1e OCHOBHBIX YepT JIUIIA VI OTHEIbHBIX MU-
MIYECKVX MBIIII] B IPOCTPaHCTBe. [lepCcrieKTMBHBIM Ipef-
CTaBJIIETCS TaKXKe MCII0/Ib30BaHNe B Ka4eCTBe alallTOPOB
MICKYCCTBEHHBIX TPEXMEpPHBIX aBaTapoB, Ha KOTOPBLIX CO-
XpaHeHa HENVHENHOCTh PeaMCTUYHBIX JBVDKEHUI NuIja
(Dobs et al., 2014).

3aknrouyeHue

ITopBozns UTOTM IPOBEIEHHOTO MCCIEJOBAHNA, KPAaTKO ITe-
peYMCIMM €ro OCHOBHBIE pe3ynbrarhl. IIpu mpomomxu-
TEJIbHOY 9KCIIO3NIMY M300paXKeHUIT CUIBHO BBIPaXKeH-
HBIX SKCIIPECCUIl PafioCTy U Hedany Habmonaercs apexr
afjaliTalyi: OLIeHKM aMOVBa/IeHTHBIX 9KCIIPeCcCUil cMela-
I0TCA B CTOPOHY OT afjanTopa. ITOT (eHOMeH IpOsB/LALT-
CSl B PAaBHOM CTEIIEHM IIPY aflallTallMM KaK K CTaTU9eCKIM,
TaK U K IMHAMIYECKUM SKcIpeccuAM. B crydae puHamu-
4eCKMX CMeH OJHOI 9KCIpeccu Ha Apyryio addexT agarm-
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Talyy BO3HMKAET NMIIb IPM [BYKPAaTHOM YBeIMYeHNM
IPOIO/DKUTENBHOCTH afanTopa. Habmogaemsre addexts
CBA3aHbI KaK C IIOLCTPOVIKOI CUCTEMBI KaTerOpUI1 SMOLII
y HaOmofaTesnsA IpU OrpaHMYeHNM AMana3oHa BOCIIPUHU-
MaeMBbIX UM 3KCIIPECCUII, TaK U C BPEMEHHOI CyMMaLyen
uHpOpMALNY O KOH(QUIYPATUBHBIX OCOOEHHOCTSX BbIpPA-
KeHuA muna. IlpenmylecTBa AMHAMMYECKUX SKCIIPECCUIA
110 CPaBHEHMUIO CO CTaTMYECKMMU B YCTIOBUAX aflalTalliU
U OTJeIbHOTO M€XaHM3Ma afalTalluy K BpeMEHHOII opra-
HU3aIU¥ BBIPaKEHMs JMIA He BbIABIeHO. [Ipemcrasid-
€TCsl, YTO IOTTy4YeHHbIe Pe3y/IbTaThl MOTYT BHECTU BKJIAf
B NOHMMAaHJ€E MEeXaHM3MOB BOCIPUATHA U OLIEHKU «KIU-
BOTO», 9KCIIPECCUMBHOIO /IMIIA KOMMYHMKAHTa B CUTYaLluU
peanbHOro obIeHmsI.
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Onbra Koposnbkosa

AfanTaumsi K aKCnpeccusiM nuua

IIpunoxenne. Onucanue CTUMYTbHOTO MaTepuana

IIpy moATrOTOBKE CTMMYNLHOTO MaTepymaja UCIONIb30Ba-
JIVCh BUJICO3AIINCH JINIIA HATYPIIUIBI (Bo3pacT 47 JIeT, eB-
POIICOVIHBIN PacOBBIl TUI), XOPOIIO 3HAKOMOII C CUCTe-
Mot KogyupoBaHus nuieBbix skcrpeccuit FACS (Ekman,
1993). TlocraBneHHas Iepef Heil 3ajada 3aKIH0Yanach
B TOM, YTOOBI BBIPA3UTh HA /NUIlE OFHY 13 6a30BBIX IMO-
LM, @ 3aTeM IepeiiTu K M300paXKeHNIo APyroit 6a3oBoil
sMonuy. B 9acTHOCTHM, HaTypujuija BbIpa)kaja IIepexo-
Ibl OT paloCcTM K Ilevyaan ¥ OT Iedaan K pafoctu. Bo Bpe-
M CbEMKU OHa OPMEHTMPOBAIACh Ha INPEfOCTaBIECHHbIE
eil BepOa/bHble ONMMCAHMA KCIpeccuil U ux $oTosTano-
HBI, comepkauiuecs B cucreme FACS. Cpemka nuira angac

IPOBOAMIACH C ITIOMOILIBIO BufjeoKaMepbl Fujitsu (d4acro-
ta cpeMky 120 I'm). B mporiecce cheMKy KOHTpOMMpOBa-
JIOCb OTCYTCTBUE CH/IDHBIX IBVKEHNII TONOBBI HATYPIIMIIBI
U MOpraHmii. 3aTeM IPOBOAMIACH KOPPEeKIuA SPKOCTH,
raMMbl 1 yI7Ia IOBOPOTA HOTYYeHHbIX N300 paXkeHIIl.

M3 xaxpmoro mepexoma OTOMpPanuch (parMeHThl
IINTEIBHOCTBIO B OJHY CEKyH[Y; 9TOTO BpeMeH! ObUIO
DOCTATOYHO I TOTO, YTOOBI M300pasUTh €CTECTBEHHO
BBHIIJLAMAILNI  SMOLMOHA/NbHBINA Iepexof. HadambHbIn
" KOHEYHBIN Kafipbl BULeO0(PPAarMEeHTOB IeEMOHCTPUPOBAIN
CIWJIbHO BBIp&KEHHBIE SKCIIPECCHMU PAfOCTM U Iedasn,
a TIpPOMEXYTOYHbIE KaJpbl COAEp>Kalu Iepexof MeXmy

1A

1D
nEsnns

1E 1B

Tun apganTopa

Mepexop «pafocTb-revasnb»

OVHaAMUYecKasl CMeHa  AuMHamuyeckas — craTudeckast CcoCTaBHasi AMHaMn4eckas
aKcnpeccuin aKcnpeccus aKcnpeccust CMeHa 3KCnpeccuii
nepeas (pafoctb) 1B 1A 1C>1A 1A 1B2>1C + 1C>1A
SKenpeccusi-ananTop
BTOpas (nevasib) 1A>1B 1C~>1B 1B 1A=>1C + 1C>1B

PucyHok A1. lNepexon «papgocTb—nevanb» U TWMbl aganTopoB. Bupeodanbl, cogeprkalume pasfimyHble TUMbl aaanTopoB, NPUBELEHbI
B BUOE OHNANH-NMPUIOXKEHNI 1 [OCTYMHbI MO CCbIfIkam 13 Tabnuubl.

2A

2D
I

2C 2E

2B

Tun aganTopa

MNepexop «nevanb—pagocTb»

OVHaAMUYecKkas CMeHa AuMHamuyeckasi — craTudeckast cocTaBHasi AuHaMnyeckas
aKcnpeccuin aKcnpeccyst aKcnpeccust CMEHa aKcnpeccuii
nepBas (nevavib) 2B>2A 2C=>2A 2A 2B>2C + 2C>2A
AKcnpeccusi-ananTop
BTOpas (pajoctb)  2A->2B 2C>2B 2B 2A>2C + 2C>2B

PucyHok A2. Nepexof «nevanb—pagocTb» U TUMbl aaanTopos. Bugeodainsl, cogepXaluve pasnvyHble TUMbl aaanTopos, NPUBEaeHb
B BUAE OHNAH-NMPUNOXEHWIA 1 SOCTYMHbI MO CCbiNIKaM 13 TabnuLibl.
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AfanTaumsi K aKCnpeccusiM nuua

HuMHu. B otmmune ot paborer C. Owo6e (Dubé, 1997), mb
He INPOCIWIM HATypumiy (UKCHpOBaTb Ha june ¢asy
CIIOKOJICTBYA, TT03TOMY IIEPeXObl MEXJY 3KCIIPecCUAMNU
B 06111eM CrTydae He BK/IIOYa/IN HEIITPATbHOTO BBIPAKEHN,
HO ObUIM aMOMBa/JIEHTHBIMM, He KaTeTOPM3UPyeMBIMI
opgHo3HauHO. Ha prcynkax Al u A2 nepBblit U IOCTeTHMI
Ka/pbl UICXOAHBIX B0 PArMEHTOB 0003HaYeHbI OYKBaMI
A u B coorBeTcTBeHHO. MeXXAy IIepBBIM KafpOM BUAEOd-
parMeHTa M KaXX[bIM 3 OCTA/IbHBIX €Tr0 Kaf[pOB Paccuu-
TBIBJINCh TeOpeTUdYecKle [gUCTAHIMM — BBIYTEHHBIE
U3 eJVHUIIBI CKa/IApHbIe MIPON3BEleHNA HOPMUPOBAHHBIX
BEKTOPOB B KOOpAMHATAaX IPOCTPAHCTBA IIBETOB BCeX
touek u3obpaxenus (XKerammo, 2007). Ita BenmmumHa
MO3BOJIsIET KO/MMYECTBEHHO OIMCATbh PasIUIMsA MeEXAY
U300paKeHNAMY, O€30THOCUTENPHO WX COMEPIKAHMSL.
Mexgy [ByMs WEEHTMYHBIMM U300paXeHUsIMHU OHa
OymeT paBHA HYJIIO, @ IOMHOCTBIO YEPHBIM VI IIOJTHOCTBIO
OenmbIM  M300paKeHUsIMM — efuHULE. Teopermdyeckue
IOVCTaHLMYM MICHOJIB30BANNCh IS OLEHKM (PUIUYECKUX
pasnuMumii CTUMY/IOB ¥ TIPM IIOCTPOEHMM IICMXOMETpPMU-
yecknx QyHKumit. OTMETHM, YTO MaKCHMa/IbHasg TeOPETH-
YyecKass AMCTAHIUA — MEXIY IIepBbIM U MOCIeTHUM
KagpaMyu — ObUIa pasIMYHON B PAasHBIX IEPeXofax
u cocrabiAna .033 mia nepexona «pagocTb—1nedanb» u .053
IJ151 TIepeXofia «I1evaib—PajjoCcTb».

Jlamee Ha OCHOBe [aHHBIX BHUAEOPPArMEHTOB
CO3JJaBa/ICA CTATUYECKUI M JUHAMUYECKUI CTUMYIIbHBIN
marepuai. [ sxcriepuMenTa 1 6510 TOATOTOBIEHO TPU
THUIIA AalITOPOB.

1. JunHamMmyeckme cMeHbI 0a30BBIX IKCIpec-
cuit. OHM BKTIOYAIN MOCTIEROBAaTeIbHOCTY KafpoB A->B
760 MX MHBepCcHIO BO BpeMmeHr: B> A (cMm. pucynku Al
u A2), rie A — HavyaIbHBIN Kafp BMAEO3aINCV HATyp-
IUITBI, B — KOHEYHBII Kafip BUJE03AIINCH; CTPEIKOIT 060-
3HAYEHO HAIlIpaB/IeHNe CMEHbl SKCIOHMPYeMBIX HabIio-
matemo KamgpoB. Heo6XommmMo OTMETHTB, YTO afaIrTop
nevasnb > pagoctb (2A->2B) He coBIajjaeT ¢ aganTopom
PafoCTh > Ievasb, SKCIOHUPYEMBIM B 0OpaTHOM MOPsIfKe
(1B>1A), DOCKO/IbKY OHM OTHOCATCA K Pa3HBIM BJE03a-
nucaM. CKOpOCTDb SKCIIO3UINY AMHAMUYIECKMX CMEH 9KC-
mpeccuii cHyKanach co 120 xagpoB/c (4acToTa MCXOHBIX
BUeO3aInceir) 1o 24 KaJpoB/c, TaK 4TOOBI [INTETHHOCTD
IpefbsABIAEMBIX CTUMY/IOB COCTABIsIIA 5 C.

2. [duHammdeckme OsSKcmpeccum. [Jna cosgaHus
OVIHAMMYECKMX 9KCIIPECCUil IIONHBbIe BUe0dpParMeHThI
paspernsinnch Ha gBa oTpeska: C-> B (¢ mpsambIiM nopsgkom
kagpoB) 1 C>A (¢ UHBEPTMPOBAaHHBIM HOPALKOM
KafpoB). [Tosuuys xagpa C onpepernanach o pe3y/IbTaTaM
IOWIOTHOTO 9KCIIEPUMEHTA: 9TO M300pakeHme, ¢ PaBHOIT
BEpOSATHOCTBIO Ol[eHNBaeMOe KaK «PaflOCTb» U KaK «IIedasTb»
B 3afade upeHTH(UKanuy (KaTeropusalum) C [BYXalb-
TEPHATUBHBIM BBIHY)X[IE€HHBIM BbIOOPOM IIPM afjalTaliun
K CTaTMYeCKMM OKCIpeccusAM (OLEHKM YCpefHSIUCD
MeX/ly pasHbIMU 3KCIpeccuAMU-afjanitopamu). JuHamm-
YecK1e HKCIPECCU, TAKUM 00pa3oM, BCeria HauMHAINCh
C aMOMBaJIeHTHOTO JIMIA I 3aKaHYMBAIUCh CUJIBHO
BBIPOKEHHOI PaffocThio Mn60 mevaspio. OHM He BKITIOYATIN

¢daspl HeNTPaJbHOrO, CIOKONHOrO uia. ITOCKOIBKY
nmosuiua Kajfjpa C He COBIAfia/ia ¢ CepefyHOl Iepexofa,
KOJIMYECTBO KaJ[pOB B KAK/OM AMHAMIYECKO 9KCIIPECCUN
OBIIO PA3IMIHBIM: B IIEPEXOJiE «PAZOCTb—II€YANIb» OTPE3OK
C->A copepxan 31 xagp, oTpesok C>B — 91 xazp;
B Ilepexofie «Iedyaab-pafocTb» oTpe3ok C->A comepikan
41 xagp, orpezok C> B — 81 xanp. Kagp C Brmoyarncs B 06a
orpeska. OTMETUM, YTO B 00OMX IEPEXOaX MUMUIECKOEe
BBIp@KEHIE BTOPOI 9MOL[MY 3aHUMANIO OOJIbIlle BpEMeEH,
yeM IIepBOil, a [VHAMMKa Iepexofia ObUla HeJMHeNHA.
YacroTa KafipoB [I/I BCEX OTPE3KOB Pa3/INyanach, a BpeMs
9KCIO3MLUNY HAOTIOAATE/SIM COCTABIISIO 5 C.

3. Crarnueckme 3kcmpeccuu.  CTaTMYeCKUMU
9KCIIPecCHsIMM  BBICTYIany usobpaxenmss A u B —
HAYAJIbHBII ¥ KOHEYHBIl Kafpbl KaXAOro BUZeO(-
parMeHTa. BpeMsa uX 9KCIO3ULIMM TaK)Ke COCTABIIANO 5 C.
Panee ObUIO IIOKAa3aHO, YTO TAKOI NPOJO/DKUTENIBHOCTI
aflaniTaluuy K CTaTMYECKON 3KCIPECCUM LNOCTATOYHO A
JeMOHCTpanuy 3HAYMMBbIX 9(¢eKTOB, a yMeHbIlIeHue
BpeMeHHU IpuBefeT K yucyesHoBeHmio DA (Hsu, Young,
2004). MbI COXpaHMIM 3TO BpeMs M /I JUHAMUYECKUX
alaliTOPOB, B CBSA3M C 4YeM [UHAMMUYeCKUe 3KCIPecCcUn
U TIepeXOAbI MPebABIIINCH 3aMefI/IEHHBIMIL.

[l71s1 sKcIiepuMeHTa 2 OBUTH IIOATOTOB/IEHDI aIAIITOPHI,
COCTaBJIeHHble M3 Iap [AMHAMUYECKUX 3KCIIpeccuis,
JICIIO/Ib30BaHHBIX B 9KCIIEpUMeEHTe 1.

4. CocraBHbBIC AMHAMIYECKME CMEHbI 3KCIPEeCcCHit.
JyHamMudecKkye IOC/IENOBATEIbHOCTY BKIOYAIU OTPe3-
k1 A->C u C->B (mpsimast mocnefoBaTe/IbHOCTb KafIpOB)
u B> C u C> A (o6paTHast moC/egoBaTeIbHOCTD KaIPOB).
B pesynbraTe momy4yamu CTUMYJbI, COCTOALME U3 JIBYX
PaBHBIX 110 IPOJJO/DKUTENbHOCTY JUHAMWYECKUX IKCIIPeC-
Cuil: lepBasi B TeUeHNe AT CeKyH[ CMeHsIach aMOuBa-
JICHTHBIM BBIpQ)XEHMEM /INIIA, BTOpasd B TeueHMe IIATH ce-
KYHJ, [IPOSIB/ISUIACh Ha (POHe aMOMBATIEHTHOTO BHIPAXKEHUSL.
IKCro3nums KakAoro aganropa gmwiach 10 c. Ecrectsen-
Hasg CKOPOCTDb 3KCIPeccHil HaTYpIIMIBI, TAKMM 00pa3oM,
YMEHbIIAACh, IPMYEM B Pa3HOI CTEIEHN /I Pa3HBIX Ya-
CTel BUIEOK/INIIA.

TecToBBIMU M300paXKeHUSAMM B OOOMX IKCIIEPH-
MEHTaX CIY>Kuau 1o 10 cTaTM4eCKUX KafpoB 13 CePeSUHbI
KaKIOT0 WMCXORHOTO BMAeO(dparMeHTa, B3sATBIE C LIATOM
40 MC OpUIVMHANbHOI 3amycy (Ka>KABI TPeTWit Kafp).
Vx puamasoH HOAOMPAICs IO pesyIbTaTaM IMIOTHO
cepmy, TaKk YTOOBI OH BKIIIOYaN M300paXKeHWsI, KOTOpbIe
OLIEHMBAIOTCA  TIPEMMYILECTBEHHO  KaK  «PafoCTb,
U M300paKeHMsI, KOTOpble OLEHMBAIOTCS KaK «IIe4ayb».
Teopermyeckue AUCTAHIUM OT Hadajga IIepexofa st
TECTOBBIX M300paXKEHMIT U3 IePeXOfia «PafOCTh—IIeYanib»
coctaBnamm.0061-.023,ausnepexopa «revaab—pajocTb» —
.0065-.022. TIlpm 3TOM BU3yaIbHO M300paXKEHUA
U3 PasHBbIX IIEPeXO/IOB OT/INYAINCh, B YACTHOCTHU, TEM, ITO
TECTOBBIe M300paKEHMsI U3 MEPEXOfid «PafOCTh—IIeUaib»
HNpeJCTaB/LUIN JIULO C OTKPBITBIM PTOM, a M3 Iepexofa
«I1€4ajib—PpafiocTb» — C 3aKpbIThIM. Ha pucynkax Al n A2
HayajbHble M KOHEYHble Kafipbl [Mala3oHa TECTOBBIX
cTuMyIoB 0603HadeHbl 6ykBamu D n E.
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O6bpenunenHas EBpo-Asuarcko-
Tuxookeanckasa KoHdepeHII
110 KOTHUTUBHOM HayKe

Nnpa IOpbeBny Bragumupos
SApocnaBckuii rocynapcTBeHHbi yausepcutet uM. ILI. [Tlemupnosa, Apocnasnb, Poccna

Cepreii IOppeBnu KopoBkun
SApocnaBckuii rocynapcTBeHHbi yausepcutet uM. ILI. [Tlemupnosa, Apocnasnb, Poccna

I0nua Bnagumuposna Hukonaesa
MocKOBCKMIi TOCyapCcTBEHHbI yHUBepcuTeT M. M.B. Jlomonocosa, MockBa, Poccusa

Annortanua. O6venuuennas EBpo-Asmarcko-TuxookeaHcKast KOH(epeHIMsI IO KOTHUTUBHON HayKe, IPOIIeHIIast
B Typune 25-27 cents6ps 2015 ropa, cocTosimach kak coBMectHast YerBepras EBpormeiickas u Jecsatas MexgyHaponHast
KOH(epeHI I 10 KOTHUTUBHOI HayKe 1 MOCTY)X//Ia MECTOM BCTPeYN y4eHbIX 13 37 cTpaH Mupa. B pamkax ¢opyma 6sura
BpydeHa HayuHasA npemus Mind & Brain Prize, ocHoBanHas B 2003 r. LleHTpoM KOTHUTUBHOM Hayku IlonurexHmdeckoro
yuuBepcutera TypuHa. OTa CTaThs IpefIaraeT YUTATeIsIM KPATKuil 0630p Hambomree MHTEPECHBIX JOKIAOB U JIEKIINI,
HpeICTaB/IeHHBIX Ha JAHHO KOH(EPEeHIUIL.

KonrakrHasa madopmamsa: Vnbs IOppeBuu Bragumupos, keinl7@mail.ru; Ceprett IOppeBua Koposkus, korovkin su@
listru, ApI'Y mm. ILI. JemupoBa, ®akympTeT mcuxonormy, mp-fi MartpocoBa, 9, k. 204, 150057 fpocnasnb, Poccus;
FOmus Bragumuposua Hukomnaesa, julianikk@gmail.com, MT'Y um. M. B. JlTomoHocoBa, pumonorndeckuit paxynbret, Kadeapa
TeOpeTNYEeCKOI U MIPUKIA/IHOI IMHTBUCTUKY, BopoObeBsI ropsl, 1-it y‘{e6HbII71 KOpIyc, KOMH. 953, 119899 Mocksa, Poccus.

KnroueBbie c10Ba: KOTHUTUBHAS HaykKa, He17[p0HayKa, IICUXOJIOTUA, TMHITBUCTUKA, (I)I/UIOCO(i)I/IH CO3HaHNIA, pO6OTOTeXHI/IKa,
0630p koH(pepeHIIN

© 2015 Vs IOpbeBnu Bnagummpos, Cepreit I0pbesny Koposkun, I0ma Bragummuposna Hukonaesa. JJaHHaA cTaThs
TocrymnHa 1o nuneHsun Creative Commons “Attribution” («Atpubymmsa») 4.0. BceMypHasd, COI/TaCHO KOTOPOI BO3MOXKHO
HeorpaHMYeHHOE PACIPOCTPAHEHNE Y BOCIIPOU3BEIEHNE ITOI CTATby HA JTIOOBIX HOCUTENAX IPY YCTIOBUU YKa3aHMUS aBTO-
PAOB U CCBUIKM Ha MCXOFHYIO MIyO/IMKALNIO CTATbU B JAHHOM )XypHajIe B COOTBETCTBMY C KAHOHAMY HAyYHOTO LIUTUPOBAHMSL.

BrarogapHocTti. ABTOps! 6arofapusl Auapero AnekcangpoBudy Kubpuxy 3a rjeHHbIe [OIIOTHEHNUS K TEKCTY FAHHOTO
COOOILEeHNA.

Cratbs moctynmia B pefakuuio 27 gexabpst 2015 r. Ilpunsata B medats 30 fexabps 2015 .

B nranbsiHckoMm ropope Typute ¢ 25 mo 27 ceHTs6pst mpo-
xogmwna O6bennmHenHass EBpo-Asmarcko-TuxookeaHcKast

ponHasA KoH(epeHIVA 10 KOTHUTUBHOI Hayke (cepyst Asu-
arcko-TuxookeaHckux KoHeperunit ICCS; nepsas KoH-

KoH(epeHLs 10 KOrHUTHBHOI Hayke (EuroAsianPacific
Joint Conference on Cognitive Science). B pamkax KoH-
(bepeHLMY NPVHSIN y4acTye yieHble U3 37 CTpaH Mmpa
U OBUIN IPeACTaB/IeHbI JOKIAMBI [0 IICUXO/IOTUY, HElpo-
HayKe, IMHTBUCTIIKE, ICKYCCTBEHHOMY MHTEJIIEKTY, puto-
coduu, MAIMHHOMY 00Y4eHUIO U POOOTOTEXHUKE.

B stor pas B Typmue B pamkax ogHoro ¢opyma
IpOLUIN ABe TpaguLMoHHble KoHdepeHyum. X MexmyHa-

¢epenrust npourta B 1997 r. B Ceyne B HOxHoit Kopee)
00beNUHSET NCCIIETOBATENEl, 3AHMMAIOIINXCS TeOpeTIye-
CKVMIMI ¥ NIPUKIIAAHBIMU BOIIPOCaAMI B TAKUX C(bean, KaK
AHTpOII0/I0IN A, I/ICKYCCTBeHHbII?I VHTEIEKT, O6paSOBaHI/Ie,
JIMHTBUCTUKA, HEPOHayKa, (UIocopus U IICUXOTOTUA.
IV EBpomeiickad KoH(}epeHIUA II0 KOTHUTUBHON HaykKe
(EuroCogSci; mepBast koH¢epeHIust cocrosmach B 2003 T.
B OcHabpioke B ['epMannm) — MeXAUCHIUIUTMHAPHAS TII0-
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M. 0. Bnapnmupos, C. tO. KoposkuH, 0. B. Hukonaesa

EBpo-A3unaTckas-TuxooKeaHcKas KOHpepeHums

IafiKa /I BCTpe4M eBpOIeicKMX ydeHbIX. Ha eBpomeri-
CKOJ1 KOH(epeHIM, KOTOPasi IPOBOJUTCS KaXKIble YeThIPe
TOfia, ye/IsieTCsl 0COOeHHOe BHUMaHIE TeM paboTaM, KOTo-
PpbI€ OXBAaTbIBAIOT HECKOJ/IbKO O6IIaCTeI7[ HayKl WIN MHTE-
TpUPYIOT METOAbI, NCIIO/Ib3y€EMbI€ B JPYIUX OTPACIAX
sHaHus1. OpraHmusaTopbl KOH(epeHLUU B PABHOI Mepe
IIPUBETCTBYIOT NPUMEHEHNE€ KOTHUTMUBHDIX I/ICCHGHOB&HMIZ
B TaKuX cepax, Kak B3auMOJEICTBIE YeTI0BEKa 1 KOMIIBIO-
Tepa, obpasoBaHe, yIpaBieHne 6asamu sHaHMI 1 MHPOP-
MalJVIOHHbI€ TEXHO/IOT M.

B mepBbli fleHb KOH(EPEHIUN COCTOS/IOCHh Bpyde-
Hue npemyn Mind & Brain Prize 3a BbIgaroumecs: JOCTH-
XKeHMA B 00/1acTM KOTHUTUBHOM Hayku. IIpemMmsa ocHo-
BaHa B 2003 rosy u BpydYajachb TaKMM 3aMedaTelbHbIM
y4eHbIM, Kak Maitkn Tomacemno, [Ixakomo Pumro-
narty, pxon Cépn, Oummnn [xoHcoH-/Iapn, Dxeppu
Dopop, xeitmc MakKnemnang, Jaunan JleHHeTT n Apy-
rue. B aTom rogy ona 6bu1a BpydeHa 6puranny Hukomacy
Xamoppnu (Nicholas Humphrey), KoTopbIit OfHUM U3 Hep-
BBIX OIMCANI 1 u3yuni (penomen crenospenus (blindsight)
Ha IIpuMepe TNOBefleHM:A MaKaky XeJIeH IIOC/Ie TOro, Kak
y Hee ObUIa yfajeHa HepBMYHAst 3puTeibHas kopa (V1).
Ha xongepenunn H. Xamppy BbICTymuI ¢ IjIeHapHOI
nekument «/IsobpereHue cosHaHUs», B KOTOPOM Ipen-
JIOKWI CBOE pelIeHMe «TPYAHOI» IPOO/IeMBl CO3HAHUSL.
ITo muenmio H. Xampu, cosnanue siBnsercs nzobpere-
HIeM B 000X CMBICTIaX 3TOrO CIOBa: 1) Kak HEKOTOpOe
YCTPOJICTBO, CO3[JaHHOE M/l JOCTVKEHMS OIpefie/IeHHbIX
meneit, u 2) Kak 4enoBedeckas Upes, BbIMbICEN, HEOOXO-
IVMBIN TS y6e>1<11eHM${ WIN BBENEHUS B 3a6}Iy>KJIeHI/Ie.
C ofHOII CTOPOHDI, CO3HAHUE — 3TO CIIeNMANTbHOE YCTPOIi-
CTBO, 6/1arofapst KOTOPOMY OCYILECTB/ISIETCSI CUHXPOHM3a-
oA pa6OTbI MHOKE€CTBA HE3ABUCHMBIX CUCTEM ITO3HAHUA
u gerictBuA. C Opyroit CTOPOHBI, CO3HAHNE AB/ISETCS HeCo-
MHEHHOJ MIJTI03MeEN, CO3/aoNell BIleYaT/IeHNe CyLeCTBO-
BaHUA Cy6’beKTI/IBHbIX CBOJICTB U yyBcTBa f. Ina 1eMoH-
crpaunu sroit ugeu H. Xamppn mcnonassyer meradopy
aBTOIIMJIOTA, KOTOprﬁ CHOCO6€H BBIIIO/THATDb BCE TE€ XKE
(GYHKIMY, 9TO U IWIOT-4eTIOBEK A/t YIIPAB/IEHNUs CaMoJIe-
TOM, aHa/IM3NPYA U CMHXpOHM3NPYA NAaHHbIE MHOXKECTBA
cucreM. Takum 06pasoM, OCMBICIEHHOCTb M CO3HATeENb-

—_—

i
A

HOCTb TaKOJM CUCTEMbI YIPABJIEHNUA ABJIAETCA W3IMLIHEN
u wurio3opHoit. OnHako, o MHenno H. Xamopn, co3na-
HI€ SIB/IAETCS PE3Y/IbTATOM 3BOIOLUM B 000MX CMBICTIAX
HOHATHUS «u300peTeHne». Tak 4TO cama W/ITIOSMSI CO3Ha-
Hust (U, C/IeOBaTeIbHO, TPyAHas HpobOieMa CO3HAHM)
copMmupoBanach MO BAMSHUEM SBOTIOLMU U MOXKET
HOCUTDb BaKHBIII IIPUCIIOCOOUTEIbHBIN CMBICI. VI3 aTOrO
H. Xam¢pu memaer psij HEOXMAAHHBIX MOPAIbHO-ITHYe-
CKUX BbIBOZIOB.

Monopexxnyto mpemnio Mind & Brain Prize momy4na
¢pannyxenka ®Openepuk ne Bumbemon (Frédérique de
Vignemont), aKTMBHO 3aHUMAIOLIAACA mpobiemMamu
IIOCTPOEHMA CXEMBI Tela ¥ MO3STOBBIMM MEXaHM3MaMMU
ee Hapyurenuit. B coeit nexumu “Whose body matters?”
OHa paccMaTpuBaza BOIPOC O TOM, KaK M IIOYEMY MBI
BOCIIPMHMMAaeM TefIo Kak cBoe. CyIecTBYIOT IBe OCHOBHbIE
TUIOTe3bl: 1) MBI BOCIPMHMMAaeM TelIO KaK CBOe, eClu
HOTy4aeM OT Hero OLIYLIeHMs, M 2) MBI BOCIHPUHMMAeM
TENI0 KaK CBOE, €C/M CIOCOOHBI ero KOHTPOIMPOBATH.
B 10 >ke BpeMsa JaHHbIE O HAPYLIEHMAX ACHO ITOKA3bIBAIOT
HaM, YTO MOXKHO JICIIBITBIBATh OLIYLIEHMs U3 Pas3NMIHbIX
4acrell Te/la, HO IIPY 3TOM BOCIIPMHMMATh 3TU YacTU Tesla
Kak uyxue. VccrnenoBaHus OCBOEHUA OPYAUI, KOTOpbIE
MBI MOXXEM KOHTPONMPOBaTh, IIOKA3bIBAIOT, YTO OPYAUA
He BOCIPMHMMAIOTCA KaK IIONMHOLEHHAasA 4YacThb Tesa.
Kpome ToOTrO, CMIIbHAsA WITIO3MsI PE3MHOBOI PYKM HOCHUT
B OCHOBHOM II€pLENTUBHbINA XapakTep. Ind paspemeHns
9TuX nporuBopeunii ®. pge BuHbeMOH mpepmaraer
BOCIIO/Ib30BaTbCsA AaHAJIOTHEN 13 COLMA/IbHOM IICUXOIOT UM,
B KOTOPOJ M3BECTHO, YTO MMAaTPMOTU3M M YYBCTBO €IMHCTBA
HaIU¥ aKTYaIM3UPYIOTCA P HaIMYMY BHEIIHEN YTPO3bI.
Ilepenoca 3Ty aHaIOIMIO Ha TEIO Y€/IOBEKA, OHA IPEJIIO-
JIaTaeT, 4TO BOCIPUATHE COOCTBEHHOTO Tela OCHOBAHO
Ha MeXaHNM3MaX OL€HKJ BHEIIHeN OIIaCHOCTH.

B mepBblit feHb KOH(EPEHIMM TAKXKe COCTOSIICS CUM-
no3nyM «Pacckaspl o rpymax. Copok et ciycrs» (opra-
Huzatop — A.A. Kubpuk), mIpomeMOHCTPUpPOBABILINIL
VICTOPUIO ¥ MIEPCIEeKTUBbl YHUKATbHOTO SABJIEHNUA B JIMHT-
BJMICTUYECKOJ ¥ KOTHUTMBHOJN Hayke. B cepepmue 1970-x
B yHuBepcutere bepxmm, Kamudopums, Yomrec Yeitd
(Wallace Chafe) n ero xommern Hadanu paboTy Haf mpo-

®doto 1. AHppeii Knbpuk

n lOnus Hukonaesa
npepcrasnstoT goknag “Russian
Pear Stories: Sign language,
gesticulation, multimodality”

B pamkax cumnosunyma “Pear
stories, 40 years later”.

®oto Mupsl BeprenbcoH.
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M. 1O. Bnagumunpos, C. KO. KoposkuH, tO. B. Hukonaesa

EBpo-Asunartckas-TnxookeaHcKas KOHpepeHLms

®oTo 2. OguH 13 aBTOPOB NEepPBOHAYaNIbHOIO
npoekTa «Pear stories» [xoH [diobya

C rpyLuamu, BblpalleHHbIMU 1 NPUBE3EHHbIMMY
K tobuneto n3 Poccum AHgpeem Kubpukom.
®oto AHapes Kubpuka.

€KTOM, KOTODBIIT ObII BIIOC/IENCTBUM HasBaH «Pacckassl
o rpyurax» (“Pear Stories”). OHU CHAMM KOPOTKUIT GUIBM,
KOTOPBIIl OKAa3aICsi 4YpPe3BbIYAIHO YHOOHBIM M IIOJIE3-
HBIM B Ka4yeCTBe CTMMY/IbHOTO MaTepuana U 0 CUX IOp
UCIIONIb3YeTCsl MHOTYMU MCCTIEflOBATE/IAMM: €TO ITepPecKasbl
Ha pasHBIX A3bIKAX MO3BOJIAIOT CPaBHMBATh KOTHUTMBHbIE
IIPOIiecChl, OTBevanllNe 3a IOHMMaHNe, KaTeropyu3alnio,
3aIlOMMHAHIe, M3BJIeUeHNe U3 IAMATH U IIpeobpasoBaHue
3aMBIC/Ia B PeYb.

Y. Yeitdp He cMOT IPUCYTCTBOBATb Ha CHUMIIO3UyMeE
JIMYHO, HO 3aINCal CBOJ JOKIAaR M oOpaleHNe K y4acT-
HuKaM Ha Bupieo. OH pacckasal, Kak upes O CO3[JaHUU
¢wibMa chopMmUpoBanachk MO BAMSHUEM €ro paboTel
C sA3bIKaMJ CeBepOaMEPMKAHCKMX MHJENIeB, B IIpoljecce
KOTOPOI1 CTa/IO SICHO, YTO flaXKe OHY U TYy K€ MBIC/Ib WU
OJIHY U Ty K€ MCTOPMIO YeTOBeK KaXXbLil pas OymeT paccka-
3bIBaTh 10-pasHoMy. Kopotkue ¢pumbmer Y. Yeitd mcnons-
30BaJI B paMKaX CBOETO PEBOJIIOLMOHHOTO Ha TOT MOMEHT
Kypca «I3bIK 1 co3sHaHMe» B YHUBepcuTere bepkmm, 1 Tam
e chOpMUpPOBAIaCh KOMAH/]A U3 aCIUPAHTOB, B KOTO-
PYI0 BOLIIM, B YaCTHOCTM, TaKye CTaBIIMe BIIOCTEACTBUM
M3BECTHBIMU y4eHble, Kak [xon [Tro6ya 1 [lebopa TaHHeH.
YAMBUTENBHO, ITO, XOTSI € TeX IO mpouuio 40 rtet, 60/pIie
HMKTO He CO3[IaJI TAKOI (GUIbM, KOTOPBIN MOXHO OBIIO OBl
UCIIONIb30BaTh B Pa3HBIX TOUKAX 3eMJIM [T MCCIe0OBAHMII
MBIIUIEHNS U SI3BIKA. Y YACTHUKY CUMIIO3MYMa C OOMIBIINM
MHTEPECOM Y3HA/IM O II0OONBITHBIX IIOAPOOHOCTSIX, IMEB-
IIMX MECTO B IIpoliecce CO3aHus GpuibMa.

Ix. Mo6ya (John Du Bois) ormerun, uro «Puabpm
0 TpyIIaX» IPEKPACHO BBHIIIOTHAET CBOIO 33/1a4y: OH I103BO-
JIsIeT Y4€HBIM M3y4aTb caMble PasHble BOIIPOCHI U CPaBHMU-
BaTb sI3BIKI I10 BCEMY MUPY, U30€XKaB TPyLHOCTEIL, KOTOpble
BO3HUKAIOT IIPY IIepeBOfie WIN afalTally CTUMY/IbHOTO
Marepraga K yCIOBUAM APYroi cpefbl. BaxxHas ocobeH-
HOCTb (DM/IbMA 3aK/II0YAETCSI B TOM, YTO B II€PecKase MBI
MO>XeM BCTPETHUTD IIMPOKOEe pasHOOOpasye TUIIOTIOrMde-

CKV MHTEPECHBIX TMHIBYCTIYECKNX KOHCTPyKLmit. Puibm
[I0-TIPE)XHEMY MO>KET ObITh OY€Hb IOJIe3eH M/ UCCIERO-
BaHMII B cepe PYHKIMOHAMBHOI, KOTHUTUBHOI, THUIIO-
JIOTVYeCKOIl IMHTBUCTUKY U B APYTUX OOMACTSX, U [faxKe
IIOCTTYXXITh OCHOBOI [/Is1 CO3[aHIsI [TT06AIBHOTO MY/IBTH-
A3BIYHOTO «['pyIIeBoOro Kopmyca.

MoXHO CKasaTb, YTO ceif4yac MHTepec K «Duibmy
0 TpylIax» MepeXXMBaeT BTOPOE POXKIEHNME M OTKPBIBAeT
HOBble BO3MOXXHOCTM [/ YY€HbIX, M3YYAIOLUIMX PasHOO-
OpasHble acleKThl KOMMYHUKaLuu. B paMkax cummosu-
yma yuactHuku us CIIA, Poccun, Anonnn n OuHAAHAUN
pacckasblBa/i O CBOMX MCCTIEOBAaHNAX HA MaTepuase pas-
HBIX f3BIKOB, B TOM 4MCJIe aHITIMIICKOTO, (PUHCKOTO, BepX-
HETY>KIIIKOTO, PYCCKOTO ¥ PYCCKOTO >KECTOBOTO 3bIKA.
Vx mHTepecoBaIM Takye SBJIEHWs, Kak Bepbanmsaumus
MIPUBBIYHOTO OIIBITA, IPOCOAMYECKME U JKECTOBBIE Cpef-
CTBa B IMCKYpCe, U laKe BIIUAHNE HEBPOIOTMIECKOTO CTa-
TyCa TOBOpSIIEro Ha ero peub. Tak, JOKIaf KO/UIEKTUBA
POCCUMIICKMX JIMHTBUCTOB, KOTOPBIL ObUI IIpefCTaBiIeH
Ha KoHpepeHuuy Mwupoit Beprenbcon, HOnmeit Axunn-
HOJl u Mapueit XynakoBoii, 6bUI IOCBSAIEH WCIIONb30-
BaHuio «duIbMa 0 Tpymax» mpy UCCIefoBaHUN adasuit.
A Amnppeit Kubpuk, Ompra @enoposa n Hmust Hukona-
eBa B cBoeM Jioknaze «Russian Pear Stories: Sign language,
gesticulation, multimodality», a Takxe B gokmaze o61ei
ceccun «Multimodal discourse: In search of units» paccmo-
Tpeny BOIPOC O KOOPAMHALMM eJVHMII, OTHOCAIINXCA K
PasHBIM KaHaJlaM MY/JIbTMMOJIA/IbHOTO AVICKYPCa, BKII0Yas
BepOa/bHbIT KOMIOHEHT, HMPOCOAUI0 U JKECTUKYIALUIO.
OleMeHTapHble MPefMKATUBHbIE CTPYKTYPBI, IPOCOfYIe-
CKVe efMHULBI U 1300pasuTe/IbHbIE KECThI KOPPEINPYIOT
Mexay coboit. Kpome TOro, MOXHO 50 HEKOTOPOII CTETIeHN
IIPOCIIEAUTD KOOPAUHALNIO TPeX KaHATIOB — BepOasbHOTO,
MIPOCOAMYIECKOTO ¥ JKeCTOBOTO — Ha YpPOBHE IIOCTIeNOBa-
TeTIbHOCTEN, COCTOALIMX M3 HECKOIbKMX 37IeMEHTapHBIX
efVHMNLL.

CoBMecCTHbIE HOKTafbl HECKOMbKMX BBICTYIAIOIINX
OBUIM XapaKTepHbI He TOMBKO [/Is1 POCCUIICKMX YIaCTHM-
KOB. VIHTepecHast opMa COBMECTHOI! /IeKIuy OGbl1a mpo-
TeMOHCTPMPOBaHa 1 Ha IVIEHAPHOM HoKTafe « ColanbHoe
IIO3HaHIe: 3ePKAJIA JI IIePCIIeKTYBLI» ABYX M3BECTHBIX CIIe-
LMANNCTOB: B obmactu Heitpo-¢usnonoruu — J>Kakomo
Punonartu (Giacomo Rizzolatti) u B 061macTit KOTHUTUB-
Horo passutusi — Vioseda Ilepnepa (Josef Perner). Jlek-
1ust 6blTa pasbuTa Ha [1Ba MOTYYaCOBBIX HOKIaza. JoKIas
«3epkana», B KoTopoM [IxakomMo Punnonartu, mepBooT-
KpbIBaTe/lb «3€pKa/IbHbIX HEIIPOHOB» B 30He F5 nmpeMoTop-
HOJI KOPBI MaKaKM, IIPOJEMOHCTPUPOBAJI, YTO BOSHUKHOBE-
HIe aKTMBHOCTM B IBUTATeIbHbBIX 30HAX IIPU BOCIPUATUN
COOTBETCTBYIOLIMX IBIDKEHNUIT APYTOTO MOXKET OBITH BbISIB-
JIEHO TaKXXe M [/ BOCHPUATUA CIIOKHBIX ITOBeleHde-
CKVX IaTTepHOB. ABCTPMIICKUI IICUXOJIOT ¥ HeJIpOydeHblit
Vosed Tlepuep B mokmame «IlepCHeKTUBbI» TPEMTIONO-
KW, YTO Pa3BUTHE COLMATBHOIO TO3HAHMA, O KOTO-
poro HeoOXOAMMO IMOHVMAaHME TOYKU 3PEHUs] APYTOro
(n3MeHeHMe MepCIIeKTUBLL, WIN JIeLleHTPAls), AB/IACTCA
crieupUIHO YeIOBEYeCKUM sIBIeHMEeM 1 TpebyeT MHO-
JKecTBa KOTHUTMBHBIX M3MEHEHNI, a He TOJIbKO M3MeHe-
HUA 3PpUTENbHON INEepCIeKTUBBI. VI3MeHeHue Iepcrek-
TUBBI BO MHOTMX T€CTaX HaYMHAET YCIIEIIHO IPOMCXOANTD
B BO3pacTe OKoJIO 4 7ieT u, o MHenuto V1. [lepuepa, cBs-
3aHO C AaKTMBHBIM Pa3BUTMEM 30H IPEeJKINHbA U 3a/[HeM
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GIACOMO
RIZZOLATTI

®oTo 3. [)xakomo Puuionattn (cneea) n Mosed MepHep (cnpaga) Bo BpeMsi COBMECTHOI NneHapHOMN NekLuumn
«CoumanbHoe no3HaHue: 3epKana u nepcnektunebl». Poro Cepresi KoposkuHa.

YacTU JIEBOJM TeMeHHOI qoiau. KOrHUTUBHBIM MeXaHU3-
MOM M3MEHEHUA IepCHEeKTUBBI MOXKeT ABJIATBbCA CO3Jia-
HI€ MEHTA/IbHBIX (ai/IOB C COBMECTHBIMI pedepeHL MMM
(coreferential mental files).

[ITnpoko 6b11H IpefcTaBIeHb! PabOTHI, ITOCBSIEHHbIE
mpobaeMamM KoMMmyHUKanuu. Hapsgy ¢ TpagniMoHHbIMK
Il 9TOTO HAIPaBJIeHUA UCCICHOBAHUAMM JIMHTBUCTOB
IeMOHCTPUPOBAINCh TaKXe pabOThl, BBIIOTHEHHbBIE
B IIapajiuTMe «COBMECTHOTO JieiicTBUA» (joint action).

Axmpa Vrcymm (Akira Utsumi) us VYuusep-
chTeTa 9NIeKTPOKOMMyHHMKanmii B Tokmo mpeparaer
METOJ, IIOCTPOEHMS CeMaHTMYeCKOTO IIPOCTPAHCTBA JiIA
6unuureoB (L1 — sAmoHckuit, L2 — aHIImitckuit). 9T10T
IIOAXOJ, MpeAoIaraeT, YTO, COIOCTaBUB CeMaHTUYECKUe
nond jia L1 u L2, MbI MOXXeM NOTy4YuTh of1ee ceMaHTH-
YecKoe Iojle, KOTOpPOe, KaK MOXKHO OXXHUAATh, OIIDKe
Kk L1, guem k L2. Takoil MeTOn MO3BOJAET OOBACHUTDH
MHOTrMe 3(QeKTbl, HAIpuUMep I[I0YeMy MeXBbI3BIKOBOIL
MpayiIMUHT JIEVICTBYeT TONbKO B HampabiaeHuu L1->L2,
HO He HAoOOpOT (TO eCTh CIOBO-CTUMY/I Ha POJHOM
A3bIKe aKTUBMPYeT CIOBO-MUIIEHb Ha BTOPOM A3BIKe,
HO B 00paTHOM HampasjieHuy a¢dexra He HAOMIOZACTCS).
Taxoke MoCTpoeHMe eIHOTO JIEKCUKOHA IJL JBYX A3BIKOB
[IOMOTaeT OOBSICHNUTH, MOYEMY OWIMHIBBI CIIPABILAIOTCS
C JIEKCMYeCKUMM 3aJaHUAMMY Xy>Ke, 4eM MOHO/IMHIBBL.

Iurep Kommuu (Peter Coppin) u3 YHusepcu-
Tera TOpOHTO IpefjaraeT Mofenb, KOTOpas OLIEHMBAeT,
HACKOJIBKO TOYHO MO>KHO IlepelaTb IOCPeICTBOM TEeKCTa
(IMChMeHHOTO WM 3By4aliero) MHGOPMALIo, COepXKa-
IIyI0CA B BU3Y&JIbHOM MaTepyase — V/UIIOCTPALUAX, Aua-
rpamMmax, tabmmiax u rpadukax. Cucremsl, Hearolue
BO3MOXHBIMI TaKoe MpeobOpasoBaHue, BOCTPeOOBAHBI,
HAIIpUMep, CIETIbIMI WU CTA00BUAAIIMMY TIOAbMI. AHa-
N3 OKA3bIBAET, YTO TpadyKu IepefaloT ABa TUIa MHGOp-

MaIVi: KOHKPETHYIO (TeOMeTpuYecKye Vi TOIIOIOTMYEeCKIIe
ocobeHHOCTI) U 6O/ee BBICOKOTO YPOBHs 00001ieHms
KOHI[ENITya/IbHYI0 (aHanmuTHU4ecKyw). Mupopmauuio mep-
BOT'O TUIIa MO>KHO IPe06pasoBaTh B TEKCT € TOPA3JI0 MEHb-
UMHU TI0TepsAMHU, YeM BToporo. COITIaCHO 9TOM MOJenn,
mobaB/leHNe B MOMYYeHHBIT TEKCT MHPOopManuu o6ob1ma-
IOLIIETO IUTaHa ClenaeT coobigeHme 6oee comepKaTesb-
HBbIM IIO CpaBHeHI/IIO C YUCTO l"pa(b]/[‘{eCK]/IMI/I OaHHBIMU.

Jasup Tanea u Intep Bpysa (David Galea and Peter
Bruza) n3 KBMHC/IEHICKOTO TEXHOTOTMYECKOTO YHUBEPCH-
TeTa [PeJIaraoT Ha OCHOBE KOPITYCOB CTPOUTH CETH acCo-
LUALUl MeX[y CIOBaMu, KOTOpble Obl IIpefCKasbIBajM
accouyanyy, BOHNKAIOIIVE Y JIIOfeN IPU IIPeNbsBIeHUN
OTHOEC/IbHBIX CJIOB. HpI/I CpaBHeHI/H/I ACCOIMAaTMBHBIX CeTeﬁ,
[IOCTPOEHHBIX Ha 6a3e KOPIIYCOB, C MIMEIOIVIMICS CETSIMMU
CBOOOIHBIX ACCOLIMALIVIL, MIOTy4EHHBIMM  OT  JIIOfIEN,
aBTOpr y‘II/ITbIBaH]/I aBa HapaMeTpa: KOTH/I‘ICCTBCHHI)I]‘/‘I —_
B KaKOﬂ Mepe HOHY‘ICHHI}IQ pesyanaTbI HpaBI/I}IbHO Hpe;q-
CKasbIBAIOT YaCTOTY ACCOLMALIMIT M PACCTOSHUE MEX[Y
CJIOBaM — " CprKTyprI]Z — HACKOJIbKO HpaBI/UIbHO
OTpaXKeHBI MMEOLIVECS] MEXY CTIOBaMU acCOLMATHBHBIE
cBasy. Kak M3BeCTHO, acCOLMATUBHbBIE CETM — OCHOBA
MEHTAJIBHOTO JIEKCUKOHA, OJIHAKO UX MOCTPOEHME C IOMO-
b0 I/ICHbITyeMbIX OYEeHb prHOCMKO n Tpe6yeT MHOTO
BpeMeHU, TaKMM 06pasoM 00beM IIOTy4eHHOTO C/IOBAps
HeM30eXKHO OKa3blBaeTcsi OrpaHuyYeH. ABTOPBI MOKasbl-
BAIOT, YTO CTPYKTYpa acCOLMATUBHBIX CETell, KOTOPbIE OHI
[IOCTPOWIM Ha OCHOBE KOPIIYCOB, OY€Hb IIOXOXKA Ha Ty,
KOTOPpast II0Jly4aeTCsi Ha OCHOBE HOPM, HO/IyY€HHBIX METO-
IoM CBOOORHBIX accolanuit B YHuBepcurere HOxHOI
®nopuasl (co CKMAKON Ha reorpadpmyuecKyro M BpeMeH-
HYI0 HEOJHOPOJHOCTb 3TUX JAaHHBIX). TO >Xe Kacaercs
" KOJINMYECTBE€HHBIX XapaKTep]/ICT]/IK ceTu, HOIIy‘IeHHOI}‘[
Ha OCHOBE KOPIIYCOB.
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lajpuna Mynranbona-Caypa (Dafne Muntanyo-
la-Saura) n3 BapcesoHbl B O4YeHb MHTEPECHOM J[OK/Iafe
Ipo 061IeHIe VICIIAHCKOI KOMAH/IbI 10 CUHXPOHHOMY IIIa-
BaHIIO U UX Tpe€HEpaA B IIpoLECCE€ IOATOTOBKM K Onum-
IOMIICKMM WTpaM OIKMCAjIa B3aMMOJEIICTBIE BepOaTIbHBIX
U HeBepOAIbHBIX CPENCTB (B3IJIAM, )KECThI, IOBOPOT KOP-
myca) B mporiecce TpeHrpoBku. OHa MCCIegoBana, Kakue
MOJa/IbHOCTH MCIIOIb3YIOTCA i obosHaueHust pede-
PEHTOB U B KaKOW CTEIEHM 3TO MOXKET OBITh IPUMEPOM
obmero suanus (socially distributed cognition). Ilpu o6y-
YEHUN CIIOPTCMEHOB TPEHEDP ITOKA3bIBAET VIM Ha BUIEO-
3alMcy OBVDKEHVA, KOTOPbIE HAO MCIIPAaBUTD, IIPU 3TOM
MHOTTIa CaM CMOTPUT Ha 9KPaH CBOEIl KaMepBbl, B TO BpeMs
KaK CIIOPTCMEHBI IIPOCMATPMBAIOT TOT e (pparMeHT
3ammMcy Ha OOBIYHOM MOHUTOpe. TpeHep MCIOIb3yeT
JKECTBhI, C/I0BA M HallpaBJIEeHNE B3I/IANQ, qTO6I)I BbIJC/INTD
Hy>XHOe [BIDKEHIe WIN II0Ka3aTb, K KOMY M3 CIIOPTCMe-
HOB OH obpaiaercss. O6 OTHOIIEHUSAX B KOMaH[e CUTHA-
JM3UPYIOT TIPUMEPbl CMEHBI POJIeil B PasroBope, KOTJa
6ojee OIBITHAsT CIOPTCMEHKA IIOC/TIe OODBACHEHUIT Tpe-
Hepa caMa BBICTYIIAeT B POJIM TPeHepa AJisi MeHee OIIBIT-
HOII: BTOpast OCTAaeTCsl C/IYLIaTeNeM, a IepBasi 0003HadaeT
ee oLIMOKY, HOMOIHAS CI0BA TpeHepa. 3xech 6ojiee OIIBIT-
Has CIIOPTCMEHKA KakK 6])1 SABJIAETCA paClIMPEHNEM B3TTIA0A
¥ 5)KeCTOB TpeHepa. Takum 06pasom, KOTza TpeHep KOppeK-
TUPYET [BIDKEHUS CIIOPTCMEHOK, OH UCIIO/b3yeT pasHble
CPefCTBa, 3a[eliCTBYsl APYTUX JIIOfell, TIPefMeTbl BOKPYT
HUX 1 COLIMIa/IbHbIE ITpaBUJIa 06H.leHI/[ﬂ n B3aI/IMO}IeI‘/‘ICTBI/Iﬂ.
OTU MeXaHM3Mbl MOYKHO HAa6GII0aTh BO B3aIMOJECTBAN
He TO/IbKO CIIOPTCMEHOB, HO U TaHI[OPOB, MY3BIKAHTOB,
Y4Y€HBIX ¥ Bpaydei.

AKXTHMBHO y4aCTBOBa/I B OCHOBHOII IIpOrpaMMe KOH-
¢bepenunn u poccuiickue uccnegosateni. Cpegu coobie-
HUJ POCCUIICKUX JIMHTBUCTOB MOXXHO OTMETUTb JOK/IAf
Hapeu YeproBoit u TarbsHbl YepHuronckor n3 CaHKT-
[TeTep6yprckoro yHMBepCUTETa, KOTOPbIE IOKA3alIM, 4TO
B 00pabOTKe CHHTAKCUYECKM HEOFHO3HAYHBIX IIPEMNTIO-
JKeHMI Ha pyCCKOM A3bIKE MOXXHO BBIOC/INTD OBA 9Talla:

®oTo 4. [neHapHbIl foknag
MuHopy Acappl «<Kak passusartb
VNCKYCCTBEHHYIO aMnNaTunio?»
®oto Cepresi KoposkuHa.

B pEeXMME pE€a/IbHOI'O BPEMEHMN IIPEAIIOYTEHNE OTHAECTCA
JIOKaJIbHOMY COITIACOBAHUIO, & B XOfi¢ OKOHYATe/IbHOI
MHTEepHpeTanuy yIUTbIBAIOTCA AUCKYPCUBHbBIE (I)aKTOpI)I.
Pa6oTsl POCCUIICKUX IICUXOJIOTOB 6bUIN ITOCBSAIIEHBI npe-
VMMYIIECTBEHHO HpOé}IeMaM 3MOLU/H7[, VHTEJUVIEKTAa U IIPO-
Ijecca pelleHns 3agad.

Enena Hukonaesa, EBrennit Beprynos n Anekcanup
Ho6pun (Caukr-Ilerep6ypr, HoBocubupck, Enerr) mpose-
pwin B CBOelt paboTe MpeAIIOIOKeHNE O TOM, YTO Pa3JIi-
que B pery/rinnm KapaopuTtMa CBsA3aHoO C q)yHKI_H/IOHaHI)-
HOI1 MOTOPHOII aCMMMeTpUel 1 MOXXeT HabIIoAaThCs yKe
y meteit 7-8 nert. VIX uccnemoBaHme mMoKasano, 4To y Ipa-
BOPYKUX [ieTell 3MOIMOHA/JIbHO CTPEeCCOBbIe CUTYaIVIN
CyIIeCTBEHHO BIVAIOT Ha M3MEHEHMe CepHedHOro PUTMa,
B TO BpeM: KaK Y JIeBOPYKUX TaKOJ B3aMOCBS3Y He 3aMe-
yeHO. Bo B3pocioM Bo3pacTe 9TO MOXeT IPOABUTHCA
B 6o7bIleM pucke nH}papKTa y M0fel, Y KOTOPbIX HabII0-
[aeTcs ABHOE NIPENIIOYTEHNIE HpaBOﬁ pPyKkn.

Anuaa Tpudonosa n3 VMucruryra ncuxonornu PAH
[I0Ka3a/la, 4TO WHTe/UIeKTya/JbHble Pecypchl YeloBeKa,
ompepersiomine 3¢p(eKTUBHOCTD €ro MHTe/UIEKTYaTbHOI
OEATEIbHOCTN N €T0 OOCTUIXKEHUA, B CyH.leCTBeHHOIZ CTe-
II€EHN 3aBUCAT OT Pa3BUTHUA €TI0 MMOHATUITHBIX (KaTeFOpI/I-
QIBHBIX U KOHLENTYa/IbHBIX) crocobHocTeir. OHa mpope-
MOHCTPMPOBaJIa B3aUMOCBA3b MEX/y YPOBHEM pasBUTUA
QHAJIMTUYECKOTO, BepOaIbHOrO 1 HeBepOaTbHOTO MHTEN-
JIEKTa, C OFHOI CTOPOHBI, U TMOHATUITHBIMU CIIOCOOHO-
CTAMU — C APYTOil — ¥ IIOKAa3aJIa, YTO IOC/IeTHNE UTPAOT
Ba>XKHYIO POJIb B pa3BUTUN MHTE/VIEKTYa/IbHbIX BO3MOXKHO-
CTell Ye/loBeKa.

Cepreit Koposkun n Onsra Hukndoposa us Spoc-
JIaBCKOTO  TOCY[JapCTBEHHOTO  YHUBepCcUTeTa  Ipo-
ZeMOHCTPUPOBAIN, 4TO I0MOp (IPOCMOTp IOMOPUCTHYE-
CKIX BUICOPOJIMKOB Ilepeli SKCIIepMMEHTOM) YMeHbIIaeT
BpeMs, Tpebyiolljeecsi Ha pelleHNe TBOPYECKMX 3ajad
(insight problem solving), B To BpeMs Kak Ha pellleHue CTaH-
TapTHBIX 3a/ja4 HMKAKOTO 3¢ deKTa He OKa3bIBaeT. ABTOPEI
I[I0/IATaloT, YTO TO BIMsIHME OOYC/IOBIEHO YMEHbIIIEHEM
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cTpecca U pacOKyCUPOBKOI BHUMAHUSI Y UCIIBITYEMBIX.
B ppyrom pokmage Vinbm Brmagumuposa, AjeKCaHApPBI
Yucrononbckoit n Ceprest KopoBkuua 6bpUI10 MOKasaHo,
YTO /I PellleHMsI MHCANTHBIX 3a7a4 [10 CPAaBHEHMIO C aHa-
JIUTUYIECKVIMM TIOfIU CKOPee MCIIO0Nb3YI0T MOJA/IbHO CIIeI-
¢udaeckoe mpepcTaBIeHne HHPOPMALIUIL.

B coBepIieHHO IpYTOM KOHTEKCTe MHCAMTHBIE 3a/laun
OBUIM PACCMOTpPEHBI B HOK/Iafie, KOTOPBIl MpeACTaBUIN
Immmus lapeusi-Kasagemont u JTrok Cruic (Emilia Garcia-
Casademont and Luc Steels) us Bapcenonsr. ABTOpsI 9TOr0
COOOIEeHNsT MPeJIaraloT MOAXOH, KOTOPBII MOMEIMpYyeT
YCBOEHME TPAaMMATUKM KaK ITPOL[eCcC pelIeHNsI TBOPYEeCKIX
(vHcaiTHBIX) 3a/jad. B mpencraBleHHOM SKCIEPUMEHTe
IBa poboTa-ryMaHOMAa pabOTalOT KaK YUUTeIb M YYCHMUK.
IlepBblil 3HAKOMUT BTOPOTO C JIEKCMYECKUMU €AVHULAMU
M CUHTaKCMYECKUMM KOHCTPYKLUMAMM, BTOPON MHO/DKEH
UAeHTNGUIMPOBATh OODBEKTBI, Ha3bIBAEMBIE YUUTENIEM.
MHcaitTHbIE 3324y OT/INYAIOTCA OT CTAHIAPTHBIX TEM, YTO
TpebyIOT Iepexofia Ha MeTaypoBeHb. Hampumep, 3amada
O HEeBSITU TOYKAX MOXKET ObITh pellleHa TOMBKO CHATHEM
IpeAIoaraeMblX OTPaHNYeHNIT, a B 3afjade 06 AHTOHUM
u KneomnaTpe Hafio M3MEHUTb IIOHMMAaHMe UCXOHBIX yCIIO-
Buil. YCBOeHNe s3bIKa TaKXKe TpebyeT OT ydeHMKa TBOP-
YeCKMX pelIeHMUl, HallpuMep B TaKMX CUTyalMAX, KOTha
rpaMMaTHYecKye XapaKTepUCTUMKM Cl0Ba IPOTMBOpeYar
ero IO3UIMM B CUHTAKCMYECKON CTPYKType (CyljecTBM-
TeJIbHOE VCIIONb30BaHO B KadecTBe IJIarojIa) WIM OTCYT-
CTBYET KaKOW-TO 3/IEMEHT B CMHTaKCUYECKOW CTPYKTYype.
B apxurekType po60OTOB ObIIM HMpPeRyCMOTpPEHBL: OOLIMp-
HBII CeMaHTUYECKMI 6/I0K, 0OecreunBarmIMil peleHns
Ha OCHOBE C/IOBapHBIX 3HAYEHMIT; METATMHIBUCTUYECKII
6710K; COOTBETCTBYIOIIE OIIEPAaTOPbI 00yIeHNMsT U UCIIPaB-

neHusi ommnbOK. Y y4eHMKAa M3HAYAIBHO HET 3aJaHHBIX
CMHTAKCUYEeCKVX KaTeropuil M KOHCTPYKLUI (TIepBBbIil 9KC-
HepuMeHT) 60, BLO6aBOK K 9TOMY, HET 3apaHee IIPOIIN-
CaHHOTO JIEKCMKOHA. DKCIIEpUMMEHT II0Kasaj, 4YTO aJIro-
PUTMBI IIepexofia Ha MeTaypOBeHb IIO3BOJIAIOT YYEHMKY
VCIIEIHO yCBaUBaThb MaTepuaja M IMocle o0ydeHus mpa-
BIWIBHO MAEHTUPUIVPOBATb JTeKCUYeCKIe U CUHTaKCHde-
CKIM€ eVIHALBL.

Boofme wmpes O MOMEIMPOBAaHMM IIO3HAHUA
¥ KOMMYHUKAIUM B ICKYCCTBEHHOM UHTeTIIEKTE 1 po60TO-
TeXHMKe ObUIa BecbMa MOMy/IsIpHAa Ha KOH(epeHIMM.
Hamnbornee monHoe pa3sBuTHe OHA IIOy4YWIa B IUICHAPHO
nexumu Munopy Acaga (Minoru Asada), mpepacras-
JIEHHOII MM B IIOC/IefHUI1 ieHb popyMa. M. Acajia u3BecTeH
KaK OCHOBaTelb ¥ PYKOBOAMTEIb YeMIIMOHATa MuUpa
cpenn po6oroB RoboCup. Ero moxmap «Kax passusarp
VICKYCCTBEHHYIO SMIATUIO?» OBUI HMOCBSAIEH IOIBITKaM
MOJENNPOBAHNA KOTHUTMBHOTO PasBUTHUA Y 3MOILMO-
HQJIBHOTO PearvpoBaHMA C IOMOIIBIO MCKYCCTBEHHOTO
uHTeltekTa. M. Acama mpepmaraeT OObegMHUTH [Ba
HOAXOfa K MOJENIMPOBaHMIO KOTHUTHMBHBIX (cognitive
developmental robotics, CDR) u addexrusnsix (affective
developmental robotics, ADR) ¢yHxuumit anst Momenmu-
poBanuss Hambormee TpPyAHO! (yHKUMM — SMIaTHUH,
He0oOXOMMOII [Isl MOBbIIeHNS 3P PEKTUBHOCTI B3aVIMO-
HeICTBIUS MEeXAY POOOTOM U YeTIOBEKOM.

C pasBepHYTBHIMU Te3MCaMI BCeX SOK/IAZIOB, IPeiCTaB-
JICHHBIX Ha KOH(epeHIMN, MOXXHO II03HAKOMUTBCS
B orkpeitoM pocrtyme (http://ceur-ws.org/Vol-1419/).
A Ha WTOroBOM IUICHAPDHOM 3acefaHMM OPTaHU3ATOPLI
IPUITIACUINA BCeX BCTPeTUTHCA B 2017 rogy Ha oyepenHoM
¢dopyme cepun ICCS B r. Tait6eir (TaitBas).
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XVIII EBponerickass KoH(pepeHI A
10 IBVKEHUIO I71a3

Beponm(a KoHcTaHTMHOBHA HPOKOI’ICH}I
Cankr-Tletepbyprckuii rocygapcTBeHHblit yHUBepcuTeT, CankT-Iletepbypr, Poccus

Annotanus. XVIII EBpormeitckas KoHpepeHIs 1o FBIDKEHNIO I7Ia3 COCTOsIach 16-21 asrycra 2015 roga B Bernckom yHu-
Bepcutere (ABCTpust). B 3TOM rofy KOMM4ecTBO yYaCTHMKOB KOH(epeHIun mpeBbicnno 600 denosek. B manHom o630pe
HpeACTaB/IeH KPaTKIil PaccKas O KII0UEeBBIX COOBITIAX KOH(pepeHIMN 1 06 OCHOBHBIX HAIIPAB/ICHISX MCCIeTOBAHNIL, TIPef-
CTaBJIEHHBIX B YCTHBIX M1 CTEHJOBBIX JOK/IaaX.

KonrakrHas mupopmamusa: Bepornka Koncrantuuosna ITpokomens, v.prokopenya@spbu.ru, Caukt-ITetep6yprekuii
rocypapcrBeHnslit yHusepcuret (CII6I'Y), yi. Tanepras 58-60, 190000 Caunxr-Iletep6ypr, Poccns.

KnroueBbie c1oBa: af/l-TpeKI/IHI‘, pernctpannsa ]IBI/I)KeHI/Iﬁ T71a3, ABVDKEHNA I71a3, 3pUTEIbHOE BOCIIPUATIE, YTECHNE, O630p
KOH(pepeHIun

©2015 Bepouuka KoncrantunosHa [Ipokomnenst. [JaHHas cTaThs fOCTyHA 10 niensun Creative Commons “Attribution”
(«ATpubynus») 4.0. BceMupHasi, COTIACHO KOTOPOJ BO3MOXKHO HEOTPaHMYEHHOE PAaCIpOCTpaHeHNe M BOCIPOU3Be/eHIe
9TOI CTaThM Ha TIOOBIX HOCUTE/IAX [PV YCIIOBUY YKA3aHIS aBTOPA M CCBIIKY Ha MCXORHYIO IIYO/IMKALINIO CTATb! B JAHHOM
JKypHaJle B COOTBETCTBUMU C KAHOHAMU HayYHOTO IUTHPOBAHNA.

Cratbs mocTynuaa B pegakiuio 27 gexabpst 2015 . Ilpunsta B medats 31 gexabps 2015 1.

B aBrycre 2015-ro roga y4eHble cO BCEX YTONKOB MUPa CO-
Opanuch BMecTe Ha KpyIHelileM u crapeiiieM B EBpo-
me ¢opyMe, MOCBAIIEHHOM MCCIEHOBAHNAM [BIDKEHUI
rna3 — European Conference on Eye Movements (ECEM).
MecroMm mpoBefieHNsA BOCEMHAJLIATON IO CYETY KoH(e-

peHIVM CTa/l BeHCKMIT yHUBEPCUTET, KOTOPBIN B 9TOM TOJY
otMedaet cBoe 650-metne. OduumanpHbIli CI0TaH 06m1es
rmacut: « Wir stellen die Fragen seit 1365» (Mut 3adaemcst 60-
npocamu ¢ 1365 200a) (¢poro 1). ITo Kak Hemb3s Hoee TOU-
HO OTpa)kaeT ¥ AyX KoH(epeHUNH, BOT yxe 6ojee Tpua-

OOC gy

Wirstellen die Fragen

®oto 1. CnoraH BeHckoro yHuBepcuteta u chnar EBponeinckon koHdepeHuumn

no ABwXeHuto rnas. Poro [japbu HYepHoBoO/.
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atu et OObeNUHSIEl UCCIefoBaTeneli, Ubs cdepa
MHTEPECOB CBsI3aHA C PA3IMIHBIMU ACIIEKTAMM PETUCTPa-
LMY ¥ aHa/IM3a IBYDKEHUI I71a3. HeBepOATHBIN TeXHOIOT K-
YeCKMII IPOPHIB B Ka4eCTBe U JOCTYIHOCTU BUIEOOKY/IO-
I‘pa(i)]/[]/[ II0O3BOJINJI OCTNYDb q)eHOMeHa}II)HI)IX pe3y}IbTaTOB,
HO B TO Xe BpeMF{ HOPOHVUI " MHO>X€CTBO HOBBIX BOHpO-
coB. BoT movyemy KOMM4eCTBO y4aCTHUKOB KOH(EpeHIUN
Bo3paCTaeT C Ka’XXgbIM romoM. TeM HpI/IHTHee OTMETUTD,
49YTO B 3TOM FOJIy BHepBbIe 6])UH/I HpeJICTaBHeHbI IOK/Iaabl
Cpasy HeCKO/IbKIX Hay4HBIX KO/IIeKTUBOB 13 Poccun. O6-
Ijee KOMMYECTBO HOK/IAIMKOB U CIIyIIATe/Nell IIPEBBICUIIO
600 4emoBeK, OTHAKO OLIYIIEeHIE [[eTIOCTHOCTH KOH(pepeH-
O HE IOKNOAI0 y‘IaCTHI/IKOB Ha HpOTﬂ)KeHI/H/I BCeX IIATU
nHeit. ViHTepecHO, YTO 9THX IH0fielt 00befuHMIA He 001as
TeMa MCC/IeNOBaHNIL, a OOLIMIT METOL,.

KoHdepeHI111s1 OTKpBITACh TEIUIBIM BOCKPECHBIM Be-
yepoM IUteHapHBIM pokmasoM Ilerepa Kéumra (Peter
Konig, Osnabriick), mocBsieHHbIM B3aMIMOCBSI31 IBVKe-
HUIT T71a3 U co3HaHus1. ITocie aTOro B Tanepee BHYTPEHHe-
TO ,11B0pa yH]/IBepCI/ITeTa y‘IaCTHI/IKaM 6bUI HpeH}IO)KeH TOp'
)KeCTBeHHbH?I y)KI/IH, BO BPCMH KOTOPOFO Ha4vYaJINCh HepBbIe
OXXUBJIEHHBIE NUCKYCCUM, MPOMIMBIINECS HO IIyOOKOI
TEMHOTDI.

I1um netom B EBporie 6b1710 HEBEPOATHO JKaPKO, HO,
OYeBUIHO, CaMa IMpUPOJa NPUBETCTBOBANA yYACTHUKOB
KOH(i)epeHI.U/H/IZ yTpOM B IIOHEOEC/IbHUK TeMHepaTypa I10-
HU3WIach 10 koMpoptHsix 20 °C, 1 y>Xe HUYTO He MOTI-
JI0 MIOMeLIaTh HACAAKHATbCA MoKaagamu. Kakiplil meHb
BHVMAaHUNIO Hy6}H/IKI/I Hpe]IIIaI‘a]H/ICI) HHeHaprIe JIEKIUN
BeAYI[UX CIEL[MA/TICTOB B 00/IaCTV PEruCTPALNy [BIDKE-
uumit rnas. Ixkon K. Tcococ (John K. Tsotsos, Toronto)
pacckasan 06 OCOGEHHOCTSIX CBOel MOJeIM YIpaBle-
HUs OBVDKEHUSAMMU I71a3, M3BeCTHON mojx HasBaHmeM STAR
(Selective Tuning Attentive Reference Model); Pooun Yoiu-
kepc (Robin Walkers, London) mogenucs pesynbratamn
MCCIeNOBAHI, TOCBAILEHHbIX MHUIMAMM cakkam; FOkka
Xpona (Jukka Hyond, Turku) 0606mmmn HakoITeHHBIE
3a [lecITUIeTsI TaHHble 00 0ObeMe OIMEePAaTUBHOIO OIS
3peHust pu uteHnu (aHri. attentional span); Toped Uttu

(Laurent Itti, LosAngeles) mpencraBun nocientue paspa-
60TKM B 00/IACTM MO[ENMPOBAHNS 3PUTEIBHOTO BHUMA-
HYsI TIPY Pasm/IAABIBAHUY [UHAMUYECKOTO M300pasKeHNs;
HakoHel, Tupun Myp (Tirin Moore, Stanford) paccka-
3aJ1 O IICMXOJIOTMYECKMX MeXaHM3Max YIpaBIeHNUA OBU-
JKeHUAMM I71a3 M UX B3aMMOCBA3Y CO 3pUTe/IbHBIM BHIMa-
HueM u BocrpuATreM. OfHaKO caMble IIPOJO/DKUTE/IbHbIE
OBalVM BbI3Ba/Ia JIEKLUA eAMHCTBEHHO SKeHIIMHDI CPefnt
IJIeHapHBIX [oKnagunkos ®Ppancyasel Bury (Frangoise
Vitu, Marseille), koTopass momenmIach CaMbIMU CBEXU-
MU pe3yibTaTaMy (11O NPU3HAHMIO CaMOM FOK/IAfYuIIBIL,
HOy4eHHbIMM OYKBa/JbHO HaKaHyHe Be4epoM) MCCIe-
TOBaHUA, IOCBALICHHOTO B3aMMOCBA3M pacIpefeneHNs
3PUTE/IbHOTO BHVMMAHMA U ABVDKeHUI rma3. OTpagHo OT-
METUTDb, YTO IIPAKTUYECKM Kaxas IUICHapHas JIeKIV,
Ia M MHOTHe JOK/Tafibl, HAUMHATACh C YIIOMIHAHNA O BbI-
JAIOL[eMCsI OTeIeCTBEHHOM yueHOM-(usnuosnore Anbdpene
Jlykpsanosude SIp6yce (1914-1986), omHOM U3 OCHOBaTe-
7ieil METOfla PErMCTpaluy JBVDKEHUI TJ1a3 — OKY/IOrpa-
¢un — u aBTOpe KIaccudeckoit Kuuru «Ponv deudnceruil
2na3 6 npouecce 3peHus», U3LAHHON CHaYa/la Ha PYCCKOM
(1965), a 3ateM u Ha aHrmMitckoM A3bike (Eye Movements
and Vision, 1967).

ITo Tpaguiuy nporpaMma KoH(epeHIMN paccunTaHa
Ha IITh [HEl — C MOHeJe/IbHUKA IO ILTHUILY, IpUIeM
BO BTOpOIl IOJIOBMHE [IHA B Cpefy IPeRyCMOTPEHO
cBoOOfHOEe BpeMs, 4TOOBI YYaCTHUKM MOIJIM IO3HAKO-
MUTBCA C MECTHBIMM JIOCTOIPMMEYATe/TbHOCTAMY WIN
MOCETUTb U3BECTHYI0 YHUBEPCUTETCKYIO OMOIMOTEKY
(¢oto 2). TopsxkecTBeHHBIM 3aBepleHNMEM Bedepa CPebl
cTan KOH(epeHIMAMbHBI Y>KUH B TOPOACKOI Paryie
Of] AKKOMITAHEMEHT CTAPUHHBIX MHCTPYMeHTOB (¢oTo 3).

OcHoBHas mporpamma KoH¢pepeHIMy BKIOYana 60-
Jlee 4eTBIPEXCOT JOKIAMOB. VI X0Ts GOMBUIMHCTBO U3 HUX
pacckasbIBaIyM O Pa3IMYHbBIX aclleKTaX Ipoliecca YTeHN,
OBIIO 3aTPOHYTO ¥ MHOXECTBO APYIUX PasHOOOpasHBIX
teM. Tak, menmas cexuys 6pl1a MOCBALEHa HamboIee 3ara-
JOYHON COCTaBJIAOLIEN ABVDKEHUN I71a3 — MUKPOCaKKa-
maMm. HecMoTpsl Ha MHOTOYMC/ICHHBIE UCCIIeNOBAHNUA, IPO-
BOJAINMECS B IIOCIESHME TOfBI, BO CUX
HOp HeT eMHOTO MHEHNS OTHOCHUTE/Ib-
HO uX QYHKIWIT ¥ JaXe aIrOPUTMOB
UX Pperucrpaumu. AMIUINTYAA MUKPO-
CaKKaJl HaCTOJIbKO MaJla, YTO /I UX BbI-
meneHUst U3 0OOIero urymMa HeoOXOZUMO
HOpefIIpMHMMATb OIpefie/IeHHble IIPO-
nexypsl gunprpanun. To, kakuM obpa-
30M (QWIBTPOBATb CHUTHAJ, M ABJACTCA
OIHUM V3 OCHOBHBIX IIPEMETOB CIOpa,
IOCKO/IbKY B 3aBUCUMOCTH OT IIpVIMe-
HEHHOTO aJTOPUTMa IIONTy4aeTcs pas-
HBIII pe3ynbTaT. bbumm mpepcraBneHbr
U KOHKpeTHBIe pe3y/IbTaThl, B TOM 4MCIIe
u xmmHnYeckre. Tak, HarpuMep, B Xofie
UCCTIeNOBaHUA IIALVIeHTa CO 3PUTe/Ib-
HOI1 arHosuelt ObIIO BBIAB/IEHO, YTO KO-
JIMYeCTBO MMKPOCAKKALl Y HEr0 3HaYMMO
MeHbIIIe, YeM Y 3HOPOBBIX UCIIBITyEMBIX.
ITpu 9TOM KOMUYECTBO OOBIYHBIX CAKKA[
U QUKCAIWIL, a TakKe CPeHAA JIUTe/Ib-
HOCTb (PMKCAL[Uil OCTAIOTCS Ha YPOBHE

®oTo 2. bubnuoreka BeHckoro yHuBepcutera. ®oto Lapby YepHoBOA.
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HOpPMBI. VICX0fst U3 HOMy4eHHBbIX (PAKTOB, UCCIE[OBATENN
IeNaloT IPeNIooXKeHNe, YTO OJJHON U3 (I)yHKumﬂ MMKpPO-
cakkaji sIB/IsieTcsl pacmosHaBaHne o6pektoB (Yingdi Liu
et al,, Visual categorization boots microsaccade rate).
Cpeny TeM ApYTUX CEKIINIA ObIIV 3PUTENBHBIN TTOUCK,
BOCIIPUSATHE CLEH, HepopU3UOIOTUIeCKMe 1 Heipo-
IICUXO/JIOTNYECKME aCII€KThI JIBI/I)KCHI/Iﬁ Tma3s n BOCHPI/IHTI/IC
nut. Beun 06HApPY>KEHBI MHTEPECHbIE MApajIeNn MeXy
O3T-maHHBIMM ¥ JaHHBIMU O [ABIDKEHUAX I7Ia3 MPU pac-
IIO3HaBaHUU JINII. TaK, HaHpI/IMep, oJ1s1 TOro ‘ITO6I)I y3HaTb
o (aHINL. recognition), 4e/lOBeKy MOCTATOYHO OXHOI
bukcanum, a oA OPUIOMUHAHUS, ObUIO minm He 6bUIO
9TO NMI0 TpembsBaeHO paHee (aHri. recollection), —
ABYX (uKcarmit. ITO COOTBETCTBYET MONTYYeHHBIM paHee
pesynbratam I3I (BII): xommonent BII B umHTepBaie
300-500 Mc oTBevaeT 3a y3HaBaHUe, B TO BpeMsi Kak boyee
O3 HIEe KOMIIOHEHTBI — 1ocie 500 Mc — 3a IpUIIOMIHA-
Hue. Kpome TOro, 661710 mMOKa3aHO, YTO Ha Ka4eCTBO pac-
IIO3HAaBAaHUA BINAET HE TOJIBKO BpeMH HpeH'I)HBIIeH]/IH CTUu-
My/Ia, HO ¥ KOJIUYeCTBO (pMKCALuWil: Hawrydmmit addexr
paCHO3HaBaHI/IH L 6I)UI ]IOCT]/II‘HYT, Korpga ]/ICHbITyeM])IM
[PefOCTaB/SANACh BO3MOXKHOCTb COBEPLUINTH [Be (uK-
cauyy B3opa Ha M300paKeHWMM B ABYX PasHBIX TOYKAX

®oTo 4. [locTepHasn ceccus B LepeMOHNanbHOM 3ane

BeHckoro yHusepcuteta. @oto Beesosioga llevicaxoBuya. v

(Charlotte Schwedes, Dirk Wentura, Face recognition:
The contribution of different input locations and input
durations to recognition processes).

HeckonbKo TeM 6bI1 TOCBAIEHBI TEXHUYECKOI CTO-
pOHe BOIIpOCAa — AITOPUTMAM PETUCTPALUM [SBYDKEHUI
I71a3, HOBENLIMM pa3paboTkaM B obmacTu obopymoBaHms
" IIpOorpaMMHOTIO O6eCHe‘{eHI/IH. Ha IIPOTSAKEHUN BCETO
meprofa paboTel KOH(EPEeHINN YIaCTHMKAM TaKXe IIpe-
JOCTaB/LIIACh BO3MOXKHOCTD [OOOIIATHCS C MIPEfCTaBUTe-
My pupM-pousBoauTeNeil 000PYLOBAHUS I/ Pery-
CTpagnn ]IB]/I)KCHI/H‘/‘I I71a3 Y ITIO3HAKOMMUTBHCA C HOBUMHKAMI
orpaciu. [eHepanbHBIMU TAPTHEPAMU ¥ CIIOHCOPAMU KOH-
(epeHLNY SAB/SUINCH TaKMe BCEMUPHO U3BECTHbIE B 00/1a-
CTU perucTpanuy BVY>KeHMI I71a3 Kommanuy, Kak SMI, SR
Research (EyeLink), Tobii, Mangold, VPixx.

ITocTepHbIe ceccuyt MPOXOANINA B OFHOM IIPEKpacHeit-
VX 3a10B yHuBepcutera — Main Ceremonial Chamber,
9bJ CBOJBI YKPAILIA/IN a//IETOPUIecKIie M300paKeHsT pas-
mmaHbIXx HayK (oro 5). TemaTuka MOCTEPHBIX JOKIALOB
(doto 4) 6puta camoit pasHOOOpPA3HOT — OT MPOLIECCOB
YTEHNA VIV BOCIIPUATNA JINIT O CTpaTerI/Iﬁ ]IBI/I)KCHI/HZ I/1a3
B IIpOLiecce pacCMaTPUBAHI [IPOU3BEEHIIT ICKYCCTBA WM
pacnpenenenya BHUMaHMs IIVJIOTOB IIPY B3JIETE 1 ITOCAIKeE.

®oTo 3. Y4acTHUKM
KOHhepeHuumn

Ha TOP)KECTBEHHOM Y>XUHe
B ropogckon Patyuue
BeHbl. ®oT0 AHgpes
HukonaeBa.

®oTvo 5.
Anneropuyeckue
n306pakeHnst Hayk
Hap, ronoBamu
YYaCTHUKOB MOCTEPHOW
ceccun. dunonorus.
®oTto CeTniaHbl
AriekceeBOw.
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OpHxoit u3 ocobenHocreit KoHpepeniuy ECEM sBs-
eTcsl ee OPMEHTMPOBAHHOCTb Ha MOJIOABIX y4YeHBIX. Tak,
OpraHM3aTOPbI HEOJHOKPATHO MOAYEePKUBAIN, YTO OCHOB-
HOIl CBOEM LeNbl0 CYUTAIOT IPENOCTAaBUTH MOTIOLBIM
MCCIIefIOBATESIM BO3MOXKHOCTb MOJENNUTHCA C MIMPOKOI
my6/IMKOIT pe3y/IbTaTaMu CBOeIT paboTHI, IOTYYUTh COBETHI
OT OIBITHBIX KOJUIET, 3apeKOMEHJ0BaTb ceOs B HAyYHOM
coobmectBe. B sHBape 2015 rona yIIea U3 >KU3HU OOUH
U3 BBIJAIOIIUXCA MCCIefoBaTeNell IBY>KeHMII I71a3, aBTOp
MHO>K€CTBA KJIACCUYIECKUX PaboT IO MCCIefOBAHMIO OCO-
OeHHOCTeN [BIDKEHMIT I71a3 MPU YTEHUI, 3aC/Ty>KE€HHBIN
npogeccop yumBepcurera Can-Imero Keiir Paitnep
(Keith Rayner). B maMsATh 0 BeIMKOM y4€HOM U yIuUTeTIe
B pamkax koHpepennuyr ECEM 6bu1 yupexpeH crenu-
ampublii mpus — Keith Rayner Memorial Award, kotopstit
PasbITPBIBA/ICS CPeAy CTY[EHTOB M ACIMPAHTOB, IIpen-
CTaBJIAIOMINX CBOM HOKIambl Ha KoHdepeHuun. [Tobenm-
TeJIeM CTaJIa CTyfleHTKa YHuBepcutera HoTTunrema (Berm-
kobpuranus) Anexcangpa Typkan (Alexandra Turcan)
3a IOKJIAZ O PO/IM KOHTEKCTHBIX ()aKTOPOB B BOCHPUATHUN
capkasma B mucbMeHHOM Tekcre (The role of contextual
factors in written sarcasm comprehension). B pamxax Tpex
9KCIIePMMEHTOB UCIIBITyeMbIM IIpef/Iaraioch YNTaTh UCTO-
pun, comepxaigue gppasy B 6yKBaIbHOM MO0 CApPKaCTH-
4ecKOM 3HadeHuM. BbU1o 0OHapy’>keHO, 4TO Ha 06pabOTKy
BBIp@KEHUA B CApKaCTMYeCKOM 3HAueHuu Tpedyercs
6o7Ibllle BpeMeHI 110 CpaBHEHMIO ¢ OykBaabHbIM. OfHAKO
IpM HaIM4MM KOHTEKCTA, 3afAIOLIEro OXXHUaHMe cap-

Ka3Ma, BpeMsI IIPOYTeHMs KII04eBOTO KOMIIOHEHTa B cap-
KaCTUYeCKOM 3HaYeHNUN He OyeT OT/IM4aThCst OT OYKBajb-
Horo. [Ipy 9TOM BaKHO OTMETHTb, YTO BCE OT/INYMS OBUIN
BBISIB/IEHBI TOIBKO Ha MO3IHNUX 3TAIax 06paboTKI, TO eCTh
IpM MOBTOPHOM IIPOYTEHUM (IIpyU IEPBOM IIPOYTEHUNU
HMKAaKMX Pas/IMdMil MKy YCIOBUAMY He OOHApYXKeHO).

OnMH U3 WIEHOB 9KCIEPTHOTO JXIOPY TaK OXapakTe-
pu30Ba MOIOAYI0 foKmaguuiy: «Eciu 6b1 oHa 6b11a MOeit
CTYHEHTKOI U IIpefcTaB/sia Obl pe3y/IbTaThl MCCIEH0Ba-
HMIT MOeit TabopaTopui, 51 661 ObUT TOPAY.

3aBepumnach KoH(epeHUMs IIpe3eHTaLMell IUIO-
wanoK Oymymmx ¢opymos. B 2017 romy xoHdepeHIMIO
ECEM npumer HeMerkuit ropog, Bynmeprans (Wuppertal),
OCHOBHOJI JIOCTOIIPMMEYATEeIbHOCTBI0 KOTOPOTO SIBIISETCS
CTapeiillasg B MMUpe JENCTBYIOIIad MOHODENIbCOBasd IOJ-
BeCHas JOpOTa, OINOSICHIBAIOLIAsl BEChb TOPOJ, M BBIMOJIHS-
fomfast PyHKIMIO MeTpononuteHa. A B 2019 rogy mectom
IpoBeeHNs] KOH(QEepEeHIMU CTaHeT COTHEYHBI AMKaHTe
(Alicante, Spain).

Pesymprater  XVIII  eBpormeiickoit  KOH(pepeHInu
o gBiokennio r1as (ECEM) 6buim omy6IMKoBaHs! B Clie-
L[aTbHOM BBIITycKe >KypHana Journal of Eye Movement
Research.

Hamnocenok xo4etcs, Beteq 3a feKaHOM (paky/nbTeTa
ICUXONOIUM BeHckoro yHuBepcuTeTa, IPOLUTUPOBATDL
Ha3BaHMe KOPOTKOMETPAXHOTO (uIbMa BEHCKOTO KIHO-
pexuccepa bagu Munk (Bady Minck, «Im Anfang war
der Blick», 2003): Buauane 6vin 832740...
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XVIII European Conference
on Eye Movements

Veronika K. Prokopenya

St.Petersburg State University (SPBU), Saint Petersburg, Russia

Abstract. The 18th European Conference on Eye Movements was held at the University of Vienna (Austria) on August 16-21,
2015. This year, the number of participants exceeded 600 attendees and contributors. The present review highlights the key
events of the conference and the main topics of the oral and poster presentations.
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