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OT PEOAKTOPOB

Mepen BamMu cOOpHMK MaTepuanoB wecToi koHdepeHuMn «KorHnTMBHas Hayka
B MockBe: HoBble uccnenoBaHus» (2021), KOTopyto Mbl NPOBOAMM Kaxzble ABa rofa
B TeyeHue yxe gecatu net. C 2011 ropa koHdepeHumMo NpoBoann MoCKOBCKMIA ce-
MWHAp MO KOFHUTMBHOM HayKe, a B HACTOALLEe BpeMs OpraHusyeT «PoCCUACKUIA
XXYPHaN KOTHUTUBHOW HayK1» Npu noaaepxke MexayHapooHOro MHCTUTYTa NCUXO-
COMaTUYeckoro 340poBbsi, MHCTUTYTa NpakTUYECKOM MCMXONOMMM U NCUXOaHaIM3a
1 HAW Heliponcnxonormn nucbMa 1 peym.

OcobeHHOCTb 3TOM CepuUmn KOHPEPEHLMIA COCTOUT B TOM, YTO HA HEl NpeacTaB-
NAOTCH UCKNIOYUTENbHO CTEHA0BbIE AOKNaAbl. brarogaps 3ToMy y4acTHUKKM nony-
4alT BO3MOXHOCTb MOAPO6HO 06CYAUTL pe3ynbTaTbl CBOMX MCCNEA0BAHUIA KaK CO
CneuManncTamu, Tak U C NpeacTaBUTENSIMU CMEXHbIX 0b6nacTel Hayku.

B cbopHuke npenctaBneHbl matepuanbl 93 m3 120 [oknafoB, BOLWEALIMX
B NporpamMMy KoHdepeHuMn (B 3TOM rody nosiBunacb BO3MOXHOCTb NpeACTaBUTb
noknanbl 6e3 nybaukauum Ang Tex y4acTHUKOB, YbM MaTepuansl yke Obinn paHee
onybAMKOBaHbl UM HAXOAATCS Ha PaCCMOTPEHMM B XXypHanax). Ha kaxayto 3asBKy
aBTOpPbI MONYYMNIN MO ABE PeLeH3nn YneHos [MporpaMMHOro KOMUTETa, @ B HEKOTO-
pbIX CNy4asix Mexay aBTOpamu, peLeH3eHTaMM U peflakTopaMu pasBepHynach 06-
cTosTeIbHAs Nepenumcka.

HecMmoTpsi Ha HasBaHue KOHdepeHUuu, ee reorpadusa B 3TOM rofy Tpaguum-
OHHO BbIWWA 3a npenensl MockBbl 1 Poccun: B cbopHUMKe npenctaBneHbl pabotsl
nccneposateneit u3 Cankr-MNetepbypra, Apocnaeng, Camapsl, HuwxHero Hosropo-
na, TamboBa, lMeH3bl, Coun, YnbaHoBcKa, YexoBa MocKoBckoi 0bnactu, a Takxe
KOrHUTMBMCTOB, paboTalowmx B [ETe6opre, Hblo-Mopke, Amctepaame, Bepknu
n Ayrcbypre. M xoTs 3a roapl npoBefeHns KOHOePEHLIMU KPYT YYEHBIX, NPeACTaBNS-
IOLLIMX Ha HEM CBOM UCCNEA0BaHUS, B LLeIOM CHOPMUPOBACS, Mbl HEU3MEHHO padbl
BMIETb B YMC/IE YYACTHUKOB HOBbIE HAY4Hble FPYMMbl M HOBbIX MOMOAbIX MCCe-
foBareneit — HeiipobK1onoros, NCMXONOroOB, IMHIBUCTOB, CNELMANMUCTOB B 061aCTH
KOMMBIOTEPHbIX HAYK Y MeLULMHBI.

B nepByto yacTb cbopHMKa — «HoBble nccnenoBaHus» — TPaAULMOHHO BOLU-
NV pe3ynbTaTtbl QyHOAMEHTANbHBIX M NMPUKAALHBIX IMMNUPUYECKUX UCCNEef0BaHUMA
B 06/1aCTU BOCMPUATUS, BHUMAHUS, NMAMATH, MbILUIEHWS U pelleHus 3aaad, obpa-
60TKM 3IMOLMOHANBHON MHDOPMALMKU, KOTHUTUBHOIO Pa3BWUTUS, MOBELEHWUS XKM-
BOTHbIX M MHOroro Apyroro. A BTopas 4yactb — «HoBble MeToAbl» — 06bennHUNa
HEMHOTOYUCNEHHbIE, HO KpaliHe WMHTepecHble paboTbl, B KOTOPbIX NpenJsiaraT-
€Sl HOBble METOAbl U MHCTPYMEHTbI /15 NPOBEAEHUS KOTHUTUBHbBIX MCCNEn0BaHUA.



OT pepakTopoB

Ham npencraBnseTcs, YTo METOAMYECKME HAaXOAKM MOTYT CbIrpaTb HE MEHee Bax-
HYI0 pOJib B Pa3BUTUM UCCNELOBAHMI, YEM HOBbIE Pe3ybTaThl, 06bIYHO 06CYyKaae-
Mble Ha Haweln KoHdepeHuMn. B 3TOM rogy MHOXECTBO MCCEA0BaHWUI NPULLINOCH
NMepeHecT! B OHNaiH-GOpMaT, YTO Takxke 000raTuio HayKy HOBbIMU MeTofamu
U METOLMYECKUMM NPUEMAMU, HALLEALNMU OTPAXKEHUE B 06enx yacTax cbopHumKa.

Mbl npusHaTenbHbl YneHam [1porpaMMHOro KomuteTa KoHdepeHUWM, KoTo-
pble npogenanv 6onblwyo paboTy NO peLeH3MpoBaHMIO M OTOOPY MOCTYNMUBLUMX
3a8BOK. Mbl Takxke 6narogapHbl C.M. 3nouesckomy, A.A. AkonsaHy, E.M. Jlanteso#,
A.P. MaHukpatosoin, M.A. ®omuHoM, B.C. Bacunerko, K. Kannaxan, .l Jlebenesoi,
H.MM. Bnacexko n W.b. Lloto 3a TexHMYecKyo noMolb B 06paboTke pe3ynbTaToB pe-
LleH31pOBaHMS U B NOATOTOBKe COOPHUMKA, NMpOLUeLelt B peKOPAHbIE CPOKU.

JneKTpoHHas Bepcusi C6OpHMKA U AONOMHUTENbHbIE MaTepuanbl ByayT Bbiio-
YKeHbl Ha caiiTe KoHdepeHuum (conf.virtualcoglab.org).

EkaTtepuHa MeuyeHkoBa
Mapusa ®anukmaH
Anekcangpa KondmaH
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Abstract. The purpose of the present study was to examine discourse production in people
with left hemisphere brain tumors before and after surgery. Discourse samples were collected
from 21 patients by using three elicitation tasks: personal stories, sequential pictures and
procedural pictures. The patients’ results were compared with the results of the normative
sample of 73 people in four age groups. Our analysis of characteristics such as total number
of tokens, articulatory speech rate, median length of absolute pauses and lexical diversity
revealed that there was no significant difference between the results in pre- and post
surgical periods in patients who demonstrated improvement or remained unchanged after
surgery. Interestingly, we found a significant difference in the total number of tokens before
and after surgery in the group of patients with overall language deterioration.

Keywords: neurolinguistics, discourse production, spontaneous speech, discourse analysis,
brain tumors

This research is supported by the Russian Science Foundation, Grant N2 20-18-00.

Introduction

Spontaneous speech is a crucial language modality in daily communication.
Patients with brain tumors have language deficits that disrupt communicative
language behaviour. Analysis of spontaneous speech allows us to evaluate lan-
guage production on different levels (Bryant et al, 2017; Linnik et al,, 2015).
Furthermore, spontaneous speech assessment is essential in terms of language
deficits treatment while both its outcomes and results of formal language testing
contribute to the adequate therapy procedure. Additionally, evaluation of spon-
taneous speech may detect the mutual influence of different linguistic levels be-
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cause, for example, morphosyntax, phonology, and word findings only interact in
discourse (Prins, Bastiaanse, 2004).

There are two main methods which are often used to evaluate spontaneous
speech. First is assessing different language aspects on a restricted number of
scales, for instance, phrase length or grammatical form. Second is quantitative as-
sessment of linguistic variables such as mean length of utterances or content and
function words ratio. For quantitative analysis, typical spontaneous speech tasks
are description of situational pictures or telling a story (Prins, Bastiaanse, 2004).
The genre of discourse is known to influence the quantitative aspects of sponta-
neous speech (Fergadiotis, Wright, 2011; Olness, 2006). For this reason, discourse
samples of different genres will be examined.

Satoer et al. (2013) claimed that before surgery patients produced more in-
complete sentences where content words were omitted. Additionally, it was sug-
gested that after surgery patients with brain tumors generated shorter sentences
than people from the normative group (Satoer et al,, 2013). The purpose of the
present study was to examine discourse production pre- and post-operatively
in more detail, using the following criteria: total number of tokens, articulatory
speech rate, median length of absolute pauses and lexical diversity.

Method

Participants. We tested two groups of people: clinical and normative sample
populations. The participants in the clinical group were 21 native Russian speak-
ers (8 women, mean age — 47, SD=13.8; average number of years of education —
14, SD=2.6) who had tumors in the left hemisphere and were submitted to a
surgical resection. Three patients were excluded from future analysis due to the
missing results of postoperative language data. For proper language assessment
we also collected normative speech data from 73 native Russian speakers without
neuropsychological disorders from corresponding age groups: 18 - 29 (16 females,
5 males; mean age — 20.9, SD=2.6; average number of years of education —
14, SD=2.0), 30-49 (15 females, 8 males; mean age — 38.1, SD=6.6; average
number of years of education — 17, SD=2.9), 50-64 (14 females, 8 males; mean
age — 57, SD=4.1; average number of years of education — 17, SD=2.2), and 65+
(7 females, 2 male; mean age — 69, SD=3.4; average number of years of educa-
tion — 15, SD=3.3). Participants signed the consent form before the experiment.
The research was approved by the Ethical Committee of the HSE University.

Materials. We collected and analyzed discourse samples across three elicita-
tion tasks: picture-elicited narratives, personal stories and procedural discourse.
We used three comics by Herluf Bidstrup (“Superman”, “Discovery of the World”,
“Wonderful Day”) to obtain discourse based on sequential pictures. To elicit per-
sonal story production we selected three questions about notable occasions in
person’s life: (1) Please tell me about the best or the most memorable gift you
have received; (2) Please tell about the best or the most memorable trip you have
gone on; (3) Please tell me about the best ot the most memorable party you have
had. As stimuli for procedural discourse elicitation tasks we used IKEA’s self-as-
sembly furniture manuals for a chair, a table and a bench. Each participant was
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presented with one task at a time. The combinations of tasks in experimental lists
were balanced.

Procedure. Normative discourse samples for 18 -29, 30-49 and 50-64 age
groups were collected online on the Finding Five platform (FindingFive, 2019).
Discourse samples in the normative 65+ age group were obtained using printed
versions of stimuli. Clinical group discourse samples were collected from patients
who underwent surgery for brain tumors in the Privolzhsky Research Medical
University (PIMU) in Nizhny Novgorod and National Medical and Surgical Cen-
ter named after N. |. Pirogov in Moscow. Patients were tested at two time points:
1-2 days before surgery and within 3-7 days after surgery. Stimuli for the clini-
cal group were presented on a 10.4-inch tablet. Participants were presented with
one task of each type in a fixed order.

The discourse samples were annotated in ELAN (Wittenburg et al., 2006) ac-
cording to the scheme that includes transcription and segmentation into EDU —
elementary discourse units. The annotation scheme also involves marking filled
and unfilled pauses as it allows to analyze speech rate characteristics. Lemmati-
zation and part-of-speech tagging stages of annotation make it possible to assess
the total number of different tokens and to analyze lexical diversity measures.

Linguistic variables. Articulatory speech rate was calculated by dividing the
total amount of syllables in the discourse sample on the length of the sample in
minutes with excluded filled and absolute pauses. Moving-average type-token
(MATTR; Covington, McFall, 2010) ratio was calculated in R as a measure of lexi-
cal diversity. MATTR was calculated as the mean of the type- token ratio (TTR) of
speech segments of the length of 30. The calculation of the total number of to-
kens and median of absolute pauses was based on annotation results.

Results

Since the used elicitation tasks were not standardized, we computed the gen-
eral interquartile range and interquartile range according to each genre for each
age group in order to evaluate patients’ performance in comparison with the nor-
mative sample. Further, we correlated the results of each individual patient with
the quartile of their age group before and after surgery.

Sample of patients was divided into two groups according to the number of
identified improvements and/or deteriorations in four parameters. The first group
included 11 patients who showed a general deterioration in at least 2 indicators
out of 4 after surgery. As for those patients who had 2 worsened parameters, we
included in this group only those who had significant deterioration influencing the
changes in the quartile. The second group included 7 patients who showed an im-
provement on 3 out of 4 parameters or remained unchanged after surgery, as well
as those who had 2 minor deteriorations out of 4, without a change in the quartile.
According to results of the Shapiro-Wilk test we ran a series of paired-samples
t-tests and the Wilcoxon Signed-Ranks tests. We found that there was no signifi-
cant difference between pre- and postoperative results in total number of tokens
(£=92, p=.424), articulatory speech rate (t(20)=1.032, p=.314), median of abso-
lute pauses (Z=150, p=.554) and lexical diversity (Z=89.5, p=.243) in the group
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of patients without deterioration after surgery. In the same vein, the group results
with overall deterioration did not demonstrate the significant difference in the
following measures: articulatory speech rate (Z=225, p=.330), median of abso-
lute pauses (Z=178, p=.068) and lexical diversity (Z=182, p=.368). There was a
significant difference between pre- and post-operative results in the total number
of tokens for the group with overall deterioration (Z=225, p=.022).

Discussion

The present paper describes preliminary results of an ongoing research. This
study was set out with the aim of assessing discourse production in two time
points: before and after surgery. To analyze discourse, we examined the total
number of tokens, speech rate, median length of absolute pauses and lexical di-
versity. We did not find a significant difference before and after surgery in the
group of patients without deterioration for all of aforementioned parameters.
However, we indicated the significant difference in the total amount of tokens
before and after surgery in the group of patients who showed the overall deteri-
oration. The difference in the number of tokens can be caused by a general trend
towards a decrease in the lexical diversity parameter which might have affected
the total number of words in the postoperative period.
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AHHoTauus. Llenb HacTosilero uccnefoBaHus 3akiyanacb B M3yYeHUM CrMOCOBHOCTM
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Abstract. Little is known about perioperative cognitive performance in patients with
meningiomas. Existing evidence suggests such patients have mild to moderate cognitive
deficits preoperatively, and deficit patterns depend on which brain structures are compressed
by the tumor. This study compares the pre- and postoperative cognitive performance of seven
patients with meningiomas based on formal assessment of their language, verbal memory,
and visuospatial processing. These data were analyzed in relation to the brain topography
of the pathological tissue extracted from structural MR images. Overall, only one patient
showed mild language comprehension impairment preoperatively with postoperative
improvement. Otherwise, the results showed two patterns of postoperative changes. One
was the improvement of visuospatial functioning, which did not seem to be related to a
specific location of the meningioma. The other was a worsening of verbal memory, which
might be related to specific postoperative lesions or edema in the left inferior frontal and
left parietal-occipital areas. However, more data are needed to support these suggestions.

Keywords: meningioma, cognitive assessment, language, memory, visuospatial functions

Introduction

Different types of brain tumors can cause various cognitive impairments. For
some (especially gliomas), these deficits manifest themselves vividly and are
well-described (e.g., Chao et al,, 2012). Specifically, they can cause severe prob-
lems with language (Davie et al., 2009), memory (Campanella et al., 2018), and vi-
suospatial processing (Vallar et al., 2014). In patients with other types of tumors,
however, cognitive impairments may be mild and transient. They therefore attract
less attention of the clinicians and are less studied.

This research focuses on the pre- and postoperative cognitive status of pa-
tients with meningiomas. While growing, meningiomas usually compress brain
structures and cause edema. At the same time, the chance of brain tissue infil-
tration in meningiomas is quite low. Therefore, after the tumor resection, com-
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pressed brain structures tend to return to their normal shape (Meningioma, 2017),
which theoretically should beneficially affect a patient’s cognitive status.

Previous studies showed the presence of mild to moderate preoperative cog-
nitive deficits in this cohort of patients. Bommakanti and colleagues (Bommakanti
etal, 2016) found that cognitive performance in 73.7% of patients was lower than
that of healthy controls, with deterioration rate depending on tumor localization
(frontal and temporal meningiomas caused more deficit, and memory, attention
and executive functions were impaired most often) and tumor and edema vol-
ume (large frontal tumors and large peritumoral edema caused stronger deficit).
Meskal and colleagues (Meskal et al., 2015) showed a preoperative performance
decline in all tested cognitive domains (memory, psychomotor speed, reaction
time, complex attention, cognitive flexibility, processing speed, and executive
functioning were measured). Both studies found postoperative improvement of
patients’ cognitive functioning. It was also shown that it varied depending on
the lesion localization: e.g., Liouta et al.’s (2016) patients with left hemispheric
meningiomas performed worse in phonological and semantic tasks than patients
with right hemispheric tumors; patients with skull base meningiomas performed
worse in memory tasks than patients with convexity meningiomas; patients with
frontal convexity meningiomas showed worse executive functioning compared to
parietal convexity meningioma patients, whereas the latter demonstrated various
deficits not present in the frontal group.

This study further explores 1) the nature of cognitive deficit in patients with
meningiomas affecting the left (dominant) brain hemisphere, 2) if this deficit is
associated with specific areas affected by the tumor, and 3) how patients’ cogni-
tive status changes after the tumor is resected.

Method

Seven patients took part in this continuing study (6 women; mean age 54,
SD 12.8, range 32-70 y.o.). The inclusion criteria were: a meningioma affecting
the left hemisphere; right-handedness; no previous history of neurosurgery; na-
tive proficiency in Russian (three patients self-reported bilingualism with Russian
dominance). Subjects were recruited in two hospitals in Moscow: six — at the Na-
tional Medical and Surgical Center named after N.I.Pirogov, one patient was test-
ed at the Research Center of Neurology. All patients signed an informed consent
before participating in the study.

All patients performed a formal assessment of language, verbal memory, visu-
ospatial processing — pre- (1 day before) and postsurgically (3 to 6 days after the
operation). The battery included the following measurements: language compre-
hension and production — Russian Aphasia Test (RAT; Ivanova et al., 2016); apha-
sia screening — Token Test (de Renzi, Faglioni, 1978); memory — Rey Auditory
Verbal Learning Test (RAVLT; Russian adaptation of Peaker, Stewart, 1989); visuo-
spatial functions — Rey-Osterrieth Complex Figure (ROCF; Spreen, Strauss, 1998).
Non-verbal general intelligence was measured presurgically using Raven’s Pro-
gressive Matrices (Raven, 1989). Five patients’ intelligence was average or higher;
patient 2 had low intelligence; patient 5 had mild dementia. Structural magnetic
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resonance imaging data, namely T1-weighted presurgical images, were used to
identify brain structures affected by the tumor.

Table 1. Demographic and Clinical Data

ID Age Sex Hemisphere Areas affected Presurgical 1Q

1 65 m left left pre- and 101
postcentral

2 44 f left left parieto-occipital 75

3 53 f left right left and right 104
inferomedial frontal

4 58 f left right left and right 123
inferomedial frontal

5 32 f left left inferior frontal 67

6 70 f left right left and right inferior 94
frontal

7 56 f left left pre- and 101
postcentral

Results

None of the patients demonstrated presence of aphasia according to the To-
ken Test. Only patient 6 demonstrated preoperative mild decline in language
comprehension with postoperative improvement. Five out of seven patients
demonstrated a very specific postsurgical change: they improved on the immedi-
ate recall of the Rey-Osterrieth complex figure. Another task showing periopera-
tive changes was the RAVLT. Three patients showed postsurgical deterioration in
the immediate recall of words after interference and in the 20-minute delayed re-
call task (patients 5, 6) and visual delayed recall (patient 2). Complete results are
presented in Tables 2 and 3.

Table 2. RAT and ROCF Results

Language Language
comprehension production ROCF copy ROCF recall
Pat. before after before after before after before after
1 2.7 2.8 29 3.0 30.5 335 28.5 26.5
2 2.7 2.8 2.7 2.6 36 36 6.5 14.5
3 2.8 2.7 3.0 3.0 36 36 14.5 26
4 3.0 3.0 3.0 3.0 34 35 17.5 215
5 3.0 2.8 3.0 3.0 34 33 19.5 25
6 23 2.7 3.0 29 34 34 23 25
7 3.0 2.8 3.0 3.0 33 34 20 27
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Table 3. Changes in RAVLT

Patient Task Result before Result after
2 VR 15 10
5 RI 8 3
5 DR 7 4
6 RI 5 0
6 DR 5 0

Note. VR — visual delayed recall; Rl — immediate recall after interference; DR — 20-minute delayed recall

Discussion and Conclusions

Patient 6, who showed preoperative language comprehension decline re-
solved postoperatively, had the tumor affecting inferior frontal regions. Her pre-
operative edema was very large and might explain this effect.

Out of five patients, who improved on the immediate recall of the ROCF task,
three had tumors affecting inferior frontal structures (patients 3, 4, 5); one had
a tumor affecting sensorimotor area (patient 7); and one had a tumor in the pari-
eto-occipital region (patient 2). Such variability in tumor locations may mean this
pattern is not associated with the postsurgical decompression of specific struc-
tures. One could assume this postoperative improvement may be connected with
figure familiarity after surgery. This assumption requires a separate experiment
to be tested.

Regarding the RAVLT-associated changes, inferior frontal areas were affect-
ed by meningiomas and postoperative edemas in patients 5 and 6. Thus, we hy-
pothesize that partial damage of the inferior frontal areas might cause a deficit in
the oral recall of words. In patient 2, the parieto-occipital region was affected by
a meningioma and a postoperative edema. These could lead to a specific impair-
ment of the visual component and cause a postoperative decline of visual recog-
nition and recall.

Overall, several interesting changes in perioperative cognitive functioning in
patients with meningiomas have been observed. However, small group size does
not allow us to make reliable conclusions. We will recruit more patients to con-
duct reliable statistical analysis.

One vivid limitation of the study is the lack of normative data. This issue will
be resolved in future work: a group of healthy controls will be tested under the
same conditions as patients to receive normative data.
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AHHoOTauusa. CylwecTByeT CpaBHUTENbHO Mano AaHHbIX O COCTOSHUM KOTHUTUBHBIX (QYHKLMIA
y NaLMeHTOB C MEHUHIMOMAMM [0 M nocsie onepauuun. CornacHo UMeLLMMCS UCCEef0BAHUAM,
[10 ornepaumn y 3TUX NalMeHToB HabMOAAKTC KOTHUTUBHBIE HAPYLLUEHWS IETKOW UK CpeaHe
CTeneHw, 1 XapakTep HapyLlUeHWid 3aBUCUT OT TOro, Kakue CTPYKTYpbl MO3ra KoMrnpeccupyet
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onyxosb. B 3TOM uccnenoBaHUM CpaBHUBAOTCS [O- M NOC/IEONepaLoHHble pe3ybTaTbl 06-
CNefoBaHUsS KOTHUTUBHbBIX QYHKLMIA Yy CEMU MALMEHTOB C MEHWHIMOMaMM, OCHOBAHHbIe Ha
06BbEKTUBHOW OLLeHKe WX BepbanbHOM NaMATH, S3bIKOBOM M 3pUTENbHO-MPOCTPAHCTBEHHOW
06paboTKK. ITv faHHble Obinn CONOCTaBNEHbI C TONOrpaduei NaTonorMyeckon TKaHU B MO3re,
M3BNEYEHHOM U3 CTPYKTYPHbIX MPT-1M306paxeHnit. ToNbKO y OAHOr0O naumeHTa Habnaanocb
Nerkoe [0onepaLmMoHHOe CHUXKEHWE NMOHUMAHWS peyn, Mocsie onepaLyu HacTynuao ynyyle-
Hue. OAHaKo pe3ynbTaTbl AEMOHCTPUPYHOT [Ba TUMa NOC/eonepaLmoHHbIX U3MeHeHU. Mep-
BbI TUM — yNyYleHWe 3pUTENIbHO-NPOCTPAHCTBEHHOM 06paboTku, KOTOpOe, BEPOSATHO, He
CBSA3aHO C JioKanu3aumeit MEHUHIMOMbI. BTOpoW TN n3MeHeHuin — yxyaweHue BepbanbHOW
namsTh, KOTOpoe MOXeT BblTb CBS3aHO C MOC/E0NepaLMOHHbIM MOBPEXAEHUEM WU OTEKOM
NEBbIX HWKHENOBHBIX M TEMEHHO-3aTbIIOYHBIX CTPYKTYp. YTOBbI NPOBEPUTDL 3TO Npeanooxe-
Hue, HeobxoaMMo Bosblue JaHHbIX.

KnioueBble €noBa: MeHWHTMOMA, OLEHKA KOTHUTMBHBIX (YHKLMIA, S3bIK, NMamsTb, 3pUTENb-
HO-MPOCTPAHCTBEHHbIE QYHKLMM
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Abstract. Research on visual perception is difficult to qualify without tasks addressing the
perception of illusions. It is known that the magnitude of visual illusions changes with
age, which is presumably associated with uneven maturation of the ventral and dorsal
subsystems of visual perception. This article presents the results of an experimental
comparison of the verbal and motor estimations of Miller-Lyer and Ponzo visual illusions
in preschool children and adults. The results demonstrated that in the verbal assessment,
illusions are observed in both adults and children, although they are more pronounced in
preschoolers. It was shown that greater maturity of the ventral system in relation to the
dorsal one leads to an increase in the strength of illusions in children. The motor estimation
revealed that its stable differences from the verbal one can be considered as starting from
the later preschool age.

Keywords: visual perception, power of illusion, preschoolers, ventral flow, dorsal flow,
motor estimation, verbal estimation

Introduction

Visual illusions represent an opportunity to study the development of visual
perception. Jean Piaget was the first to note that the effect of the Miller-Lyer il-
lusion is more pronounced in children than in adults (Piaget, 1950). Similarly, Lei-
bowitz and others plotted the illusory effect of Ponzo illusion. They found that
the strength of the distortion is minimal at the age of 5 years and further increas-
es, reaching the value that remains in adulthood by 10 years (Leibowitz, Judisch,
1967; Brislin, 1974). In 2003 Rival published the results of motor estimation of il-
lusions in children of different ages. Specifically, the size of the illusion was esti-
mated by the distance between fingers when grasping segments framed by arrows
pointing inward and outward (Rival et al., 2003).

Studies have shown age differences in the magnitude of illusionary effects,
but the reasons for these differences remain unclear. Each period of childhood is
characterized by changes in physiology and cognitive development and each of
these changes likely impacts the perceptual processes and the magnitude of these
illusions. It is often suggested that the maturity of some functions or systems (or,
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conversely, insufficient maturity of others) can explain the differences obtained
between the magnitude of the illusion experienced by children and adults (Bez-
rukikh et al., 2013; Piaget, 1950; Leibovitz, Judisch, 1967; Brislin, 1974).

It is known that magnitude of illusion depends on method of estimation,
for example, it can depend on specific modality used to make a response. When
grasping the circles with forefinger and thumb in the context of an Ebbinghaus
illusion, it was found that fingers were spaced at the same distance to reach the
target regardless of the size of the surrounding circles. Importantly, this was ob-
served despite the fact that when verbally assessing the size of the circles, people
evaluated these circles as different in size (Aglioti et al., 1995). This dissociation
between verbal and motor responses may be explained by the organization of vi-
sual perception in the brain. Mishkin et al. (1983) proposed an approach distin-
guishing two subsystems in visual perception — dorsal and ventral streams, as,
respectively, the path associated with the localization of objects in space — the
“where” path (path for action) and the path responsible for recognizing character-
istics objects, — the path “what”. Ventral stream, according to the authors, trans-
mits information necessary for perception of stimuli, and the dorsal stream — for
actions with objects. Damage to the “where” pathway has been shown to im-
pact motor movement towards an object while damage to the “what” pathway
has been shown to impact recognition of the object (Aglioti et al., 1995; Milner,
Goodale, 1995). Given that the subsystems of visual perception develop with age
and development occurs unevenly, not only the dorsal and ventral pathways ma-
ture at different times, but also some parts of the dorsal pathway function from
birth, while others only get mature by the age of seven (Friederici, 2012; Kovacs,
2000), the functioning of these subsystems may give rise to age-differences in the
size of visual illusions.

The purpose of the study is to compare verbal and motor estimation of visual
illusions in preschool children and adults. We believe that the uneven maturation
of visual perception subsystems will affect the magnitude of illusions. Our study
involved children 4 -7 years old and adults 19 -50 years old.

Method

In this study we used neutral segments, Ponzo and Muller-Lyer illusions as
stimulus material. The experiment was carried out in several stages.

The first stage is a verbal assessment of illusions. A series of stimuli were pre-
sented on the screen in sequence: Muller-Lyer illusions, Ponzo's illusions, neutral
segments that followed first and then after each of the illusions in order to avoid
the aftereffect of the perception of one illusion on another. Each type of stimulus
was presented 5 times. The sizes of the inner segments of illusory and neutral im-
ages varied from trial to trial. Each subject was positioned at a distance of 50 cm
from the monitor with stimuli. In each image, the upper segment acted as a stan-
dard, and the lower one had to be made the same length as the upper one. Sub-
jects gave the experimenter oral instructions to make a segment shorter or longer
and the experimenter, by pressing the keys, aligned it.
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The second stage was carried out the next day — motor estimation (Karpinskaia,
Lyakhovetskii, 2013). A set of stimuli was presented, similar to the first part, with
the difference that it was necessary to move the forefinger of the leading hand
over the touch screen, marking the length of the upper and lower segments, mem-
orize the length of segments, and reproduce them on a blank screen following
each slide. No feedback was provided.

The significance of difference in power of illusions (overestimation of the
neutral segment) from zero was assessed using the Mann-Whitney test, the reli-
ability of the difference in power of illusions between the groups was assessed in
GraphPad Prism 7.0 with the help of one-way ANOVA with Holm-Sidak correction
for multiple comparisons.

Results

We divided the subjects into four groups: junior preschool age (56 months),
middle preschool age (68 months), senior preschool age (87 months), and adults.
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Figure 1. Comparison of motor and verbal estimation of Miiller-Lyer and Ponzo illusions by preschoolers
and adults. * — differences from 0, # — from adult group, $ — differences between younger preschool
group from other groups.
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The results for each group for verbal and motor estimation (memorization and re-
production) are plotted in Fig. 1.

Discussion and Conclusions

Results can be summarized in the following way. In a verbal assessment, all
groups of subjects have illusions. The strength of the Muller-Lyer illusion is great-
er in children than in adults. The Ponzo illusion in the younger group is less pro-
nounced than in children of other groups, increases in preschool age when it
becomes greater than in adults, and decreases again in adulthood. This is con-
sistent with the assumption that development of visual perception subsystems
is heterochronous. Development of ventral stream and its increased activation in
relation to the dorsal stream lead to an increase in the strength of the illusion in
verbal estimation in older preschool age children. Analysis of motor estimation of
neutral and illusory stimuli showed that for motor estimation, small differences
associated with the illusion are within the margin of error. The stable difference
between verbal and motor assessment can be considered only emerging in old-
er preschool age (starting from 87 months), and the magnitude of this difference
corresponds to the in subjects from the group of adults.
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AHHOTaums. MccnepoBaHue 3pUTENbHOTO BOCMPUSTUS TPYAHO NpeacTaButb 6e3 Mcrnonb3o-
BaHMS 33aHWI, CBSI3aHHbIX C BOCMIPUSTMEM UIIO3MUIA. VI3BECTHO, YTO BEIMUYMHA 3PUTENbHbBIX
WNN03UIA U3MEHSETCS C BO3PACTOM, YTO, NMPEANONIOKMUTENBbHO, CBS3aHO C HEPAaBHOMEPHbIM
Co3peBaHMEM BEHTPasbHOM M JOPCaNbHOW MOACUCTEM 3pUTENbHOrO BOCTMpuaTUS. B cTaTtbe
npencTaBneHbl pe3y/bTaTbhl 3KCMEPUMEHTANIbHOTO CpaBHeHUs BepbanbHOW M MOTOPHOM
OLLeHKM 3pUTENbHbIX MNN3uii Monnepa-/laiepa v MoH30 y feTelt AOWKONbHOrO BO3pacTa
1 B3poCsbiX. bbino nokasaHo, 4To Npu BepbanbHOM OLEHKE MAN3UKM HabAAKTCS U Y B3pOC-
NblX, Uy AeTei, OLHAKO Yy AOLWKONbHUKOB OHM BblpaxeHbl B 6onbliei cTteneHn. Ha ocHose
3TUX A3HHbIX Mbl 33K/THO4AEM, YTO 6OJbLIAS 3PENOCTb BEHTPANbHOW CUCTEMbI MO OTHOLIEHWHO
K [LOpCanbHOM NMPUBOAMT K POCTY CUIIbI UANO3MM Y AeTeld. MOTOpHas e oLeHKa nokasana, Yto
yCTOMYMBbIE OTIMUMS €€ OT BepbasbHOM MOXHO paccMaTpuBaTh, HAYMHAs CO CTapLuero Ao-
LIKO/IbHOTO BO3pacTa.

KnioueBbie cnoBa: 3putenbHoe BocnpuaTue, cuna Unn3nn, AOWKOIbHUKN, BeHTpa}'IbeIFi no-
TOK, p.opcaanbM NOTOK, MOTOPHAs OLUEHKa, Bep6aanan OLEeHKa
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Abstract. For most deaf people, the first language is sign language. So, they usually acquire
spoken language in which they further start reading as the second language. Due to late
spoken language acquisition, deaf individuals do not become fluent spoken language users,
and, as a consequence, do not become skilled readers. Individuals with partial hearing loss
(hard-of-hearing) have partial access to sounds from birth and acquire spoken language as
their first. We hypothesized that hard-of-hearing people would demonstrate more skilled
reading than deaf people because they, probably, better know the language in which they
read. To test this hypothesis, we recorded eye movements while reading in deaf (N=22)
and hard-of-hearing (N=13) groups of signers. We found that both groups have mostly
comparable reading skills. The deaf group differed from the hard-of-hearing group in lower
comprehension question responses in trials with long sentences and in the more effective
processing of long words with a single fixation. To sum up, deaf and hard-of-hearing people
have comparable reading skills. That means that early access to spoken language does not
improve reading skills.

Keywords: eye movements, sentence processing, reading, deaf readers, hard-of-hearing

Introduction

Deaf individuals are usually considered poorer readers than hearing people
(Berent, Kelly, 2007; Bélanger et al., 2012a, Bélanger, Rayner, 2015). The precise
nature of the difficulties that deaf people face in learning to read, are still under
discussion. Some experts suggest that phonological deficit may be the cause of
less-skilled reading in the deaf population (Bélanger et al., 2012a). Phonological
deficit here is the inability to relate letters with sounds. However, several exper-
iments demonstrated that deaf people can be skilled readers despite this pho-
nological deprivation (Bélanger et al., 2012a; Bélanger et al, 2013). It was also
suggested that reallocation of attention to the periphery in deaf individuals may
complicate processing in the foveal area, but this hypothesis was also refuted
(Bélanger et al., 2012b).

The current view on the causes of less-skilled reading in the deaf population
blames spoken language deprivation at an early age (Goldin-Meadow, Mayberry,
2001). People with severe and profound deafness are not exposed to the spoken
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language from birth and start learning it at school, approximately at the age of
six. In these circumstances, deaf children risk not acquiring proficiency in spoken
language and, consequently, in reading (Goldin-Meadow, Mayberry, 2001).

If spoken language deprivation at an early age in deaf readers is indeed a fac-
tor that negatively affects their further reading skills, then people with partial
hearing loss should demonstrate better reading skills. Hard-of-hearing people dif-
fer from deaf individuals in their spoken language acquisition. Having partial ac-
cess to sounds, hard-of-hearing individuals may acquire spoken language as the
first one and later learn to read in their native language. In contrast, for deaf peo-
ple, the first language is usually sign language because it is more accessible for
them, and spoken language is acquired as the second one. It is likely that hard-of-
hearing people might read better than deaf signers because hard-of-hearing peo-
ple in most cases read in their first lLanguage, while deaf individuals read in their
second language.

Method

To test whether hard-of-hearing users can read better than deaf signers, we
studied eye movements while reading in the group of hard-of-hearing partici-
pants (N=13, Mage=25 years) and in a group of participants with complete hear-
ing loss (N=22, M, .= 29 years). All participants were daily Russian Sign Language
(RSL) users. Hard-of-hearing group of participants included people who had from
slight to moderately severe hearing loss (Clark, 1981). Table 1 presents a hearing
loss range in dB for each degree of hearing loss. Hearing loss range for degrees
from slight to moderately severe corresponds to speech sound range (Berger
et al.,, 2006). Thus, participants from the hard-of-hearing group had partial access
to speech sounds. Group of participants with complete hearing loss included peo-
ple with severe and profound hearing loss (see Table 1). According to Berger et al.
(2006) speech sounds do not exceed 70 dB. So, participants from deaf group were
not exposed to spoken language.

Table 1. Common way to classify hearing loss.

Degree Hearing

of hearing loss loss range (dB HL)
Normal 10to 15
Slight 16 to 25
Mild 26 to 40
Moderate 41to 55
Moderately severe 56 to 70
Severe 71t0 90
Profound 91+

Participants read 144 sentences from the Russian Sentence Corpus (Laurinav-
ichyute et al,, 2019). Their eye movements were recorded using an Eyelink 1000+
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at 1000 Hz. ALl sentences were no longer than 13 words. After 58 % of the sen-
tences, participants were asked to answer comprehension questions by choosing
one of three answer options. See Table 2 as a stimuli example.

Table 2. Example of the sentence, question, and suggested answers.

He nopyuaiite Myxy yxaxuBaTb 3a pblbKkamMun B akBapuyme,
OH 06s3aTenbHo 3abyaer.

Sentence (Do not ask your husband to look after the fish in the aquarium,

he will no doubts forget.)
. KoMy Henb3s foBepsATb yxo4 3a pbibkamu?

Question (Who is not a reliable fish caregiver?)
Mysxy

Correct answer (Husband)
Bpaty

Incorrect answer 1 (Brother)

Incorrect answer 2 Coceny
(Neighbour)

Results

Mixed-effects linear models were used for data analysis. We found that deaf
and hard-of-hearing RSL users mostly have comparable reading skills: similar sin-
gle fixation durations (B=-0.03, SE=0.07, t=-0.38, p=.7), first fixation durations
(B=0.03, SE=0.09, t=0.28, p=.78), gaze durations (B=-0.03, SE=0.08, t=-0.4,
p=.68), skipping rates (OR=0.64, SE=0.29, z=-1.55, p=.12), numbers of fixations
per word (B=0.06, SE=0.27, t=0.2, p=.83), saccade landing positions (B=-0.1,
SE=0.04, t=-0.27, p=.79), word reading speeds (B=-0.02, SE=0.12, t=-0.14,
p=.89), sentence reading speeds (B=-0.11, SE=0.17, t=-1.1, p=.27), as well as
accuracies in questions responses (OR=0.84, SE=0.42, z=-0.43, p=.67).
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Figure 1. The probability of a correct answer depending on the length of the sentence.
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Figure 2. Probability of having a single fixation on the word depending on word length.

At the same time, some patterns compatible with poorer reading skills were
found in deaf individuals. First, comprehension question responses demonstrated
that deaf participants had a pronounced decrease in correct answers with increas-
ing sentence length (OR=1.07, SE=0.03, z=-0.43, p=.037; Fig. 1). Second, while
hard-of-hearing individuals had a pronounced speed up in reading high frequent
words using a single fixation (B=-0.01, SE=-0.01, t=-1.98, p=.048), in deaf par-
ticipants this effect was less pronounced.

On the other hand, deaf signers demonstrated a pattern of skilled readers.
They were more effective than the hard-of-hearing at processing long words us-
ing a single fixation (OR=0.39, SE=0.023, z=-4.12, p<.001; Fig. 2).

Discussion and Conclusions

To sum up, deaf and hard-of-hearing signers mostly have comparable read-
ing patterns. Both groups demonstrated some poor and some skilled reading pat-
terns, but these patterns were different across the groups. Deaf people compared
to hard-of-hearing people had lower comprehension level while reading long sen-
tences. However, general sentence comprehension was similar in both groups.
Probably, long sentences complicate deaf signers’ comprehension because of
more complex syntax or because long sentences are harder to remember. Hard-
of-hearing people, in turn, had a less-skilled strategy processing long words using
more than one fixation.

Our hypothesis about more skilled reading in the hard-of-hearing group com-
pared to the deaf group was not confirmed. Early access to spoken language
does not affect reading skills in adulthood but seems to improve comprehension
of the text.
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CPABHEHWE JBWXXEHWI TTA3 NMPU YTEHUW Y TIYXUX
N CNABOC/IbILALLMX HOCUTENEN PYCCKOIO XECTOBOIO SI3bIKA
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1 — HaumMoHanbHbIN nccnenoBaTeNnbCkMn yHUBEPCUTET «Bbicluas wkona
3KOHOMMKM», MOCKBa; 2 — YHuBepcuteT Motcaama, Motcaam

AHHOTaums. [N rnyxux N0Aei YCTHbIA 93blK, HA KOTOPOM OHW YMTALOT, SIBNSETCS BTOPbIM.
MepBbIM ANs HUX 0ObIYHO SABNSETCS XKECTOBbIN A3bIK. M3-3a NO3AHEro yCBOEHWUS YCTHOTO A3bl-
Ka rnyxue He oBnafeBaloT UM CBOOOAHO W, KaK CNefCTBUE, He CTAHOBSTCS OMbITHBIMK YMTaTE-
namu. Jlloam ¢ 4acTUYHbIM HapylleHWeM ciyxa (cnabocnbillalline) UMeoT YacTUYHbIM JoCTyn
K 3BYyKaM peuu C pOXAEHWS, NMO3TOMY, B OTIMUME OT FyXMX, OBbIYHO OBNALEBAKT YCTHLIM
S3bIKOM B MepBylo oyepefb. B AaHHOM uccnefoBaHUM Mbl NPEANONOXMAK, YTO cnabocnbl-
walme NpoAeMOHCTPUPYIOT Bonee NpoaBUHYTbIE HaBbIKM YTEHWS, YeM ryxue, TaK Kak, Be-
pOSITHO, Nyylle BRaAeloT A3bIKOM, Ha KOTOPOM 4uTatoT. [11s NpoBepKu 3TOW rMnoTesbl Mbl
3anucanu ABWXEHMS a3 npu uteHun y rayxmx (N=22) u cnabocnbiwawmx (N=13) Hocu-
TeNnein pycckoro XecToBoro s3blka. Pe3ynbTaTthl Mokasanu, 4to obe rpynnbl UMET NpenMy-
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LLeCTBEHHO COMOCTaBMMble HaBbIKM yTeHus.. OQHAKO y rpynmbl FyXMX B OTAMYME OT rpynmbl
CnaboCNbIWALLMX C YBEJIMYEHWEM AJIMHbI MPEAJSIOKEHUS 3HAYUTENIbHO CHWXKANACb BEposT-
HOCTb MPaBW/IbHOrO OTBETA HA BOMPOC K NpenjioxkeHuto. Takxke rnyxue ahpdekTBHee, YeM
cnabocnbiwalme, obpabatbiBanu AMHHbIE CI0BA C MOMOLLBK OAHOM dukcaumu. Utak, ryxue
1 cnabocnblwaline HOCUTENM PYCCKOTO XECTOBOro si3bika 06/1a4at0T CONOCTaBUMbIMM HABbI-
KaMu YTEHMS C HEOObLUMMM PA3IUUUIMM, MOITOMY PaHHUIA LOCTYN K YCTHOMY SI3bIKY He B/isi-
eTcst GaKTOpOM, BAMAIOLMM Ha YCMELIHOE YCBOEHNE YTEHUS.

KnioueBble cnoBa: [BWXeHUS [Nas, 4TeHue I'IpE,DJ'IO)KeHIAH, HaBblKM 4YTEHUA, Tnyxue,
cnabocnbiwatine



FEEDBACK-RELATED BETA-BAND POWER PREDICTS EXPLORATION
IN A PROBABILISTIC GAMBLING TASK
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Abstract. In probabilistic conditions, people choose low-payoff alternatives on some trials,
thus failing to maximize their payoffs. We suggest that such behavior implies an exploration
of task rules by choosing risky options instead of exploiting more rewarding alternatives.
We hypothesized that, first, during exploration the importance of feedback on risky trials
may augment feedback salience. Second, the exploratory strategy could develop gradually
and, therefore, a decision to make an exploratory choice may affect brain responses to the
feedback on trials preceding risky choices. Specifically, we expected to observe indications
of increased feedback salience on trials with risky choices and indications of decreased
feedback importance on trials preceding risky choices. We investigated beta power
(16-30 Hz) in magnetoencephalographic data from 62 healthy participants performing
a two-choice probabilistic gambling task involving monetary gains and losses. We found
increases in beta power 600-800 ms following losses in risky choices, possibly implying
amore articulated response to missed rewards. On trials preceding risky choices, we identified
a decrease in beta power 800 ms following rewards. This effect might reflect a change
in decision-making strategy and a shift towards cognitive flexibility and exploration.

Keywords: decision-making, gambling, risk, exploration, magnetoencephalography

Supported by Russian Science Foundation grant 20-18-00252.

Introduction

When making repetitive choices between alternatives in probabilistic condi-
tions, people tend to select low-payoff options on some trials, thus failing to max-
imize their payoffs (Shanks et al., 2002). Recently it was suggested that humans
form a set of beliefs regarding the task regularities, and adjust their expectations
by occasionally exploring risky options instead of continuously exploiting a more
rewarding alternative (Sayfulina et al., 2020; Dezza et al., 2017). Such behaviour
may seem unaccountable both in terms of reward learning and in terms of ratio-
nal choice, and it can represent exploration as opposed to exploitation (Chakroun
et al, 2020).

The goal of the current study was to identify neuromagnetic correlates of
a shift to exploratory strategy in decision making in a 2-choice probabilistic gam-
bling task.
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As risky choices may imply attempts to probe into the surmised task rules
rather than accidental mistakes (Sayfulina et al,, 2020), we hypothesized that,
first, feedback salience on risky trials may increase, resulting in a larger feed-
back-related brain response. Second, we assumed that exploratory strategy may
unfold over the course of time and, therefore, a covertly emerging decision to
make an exploratory choice may affect brain response to the feedback on trials
preceding risky choices. Our expectations are based on previous research, which
demonstrated an increase in beta power in response to positive feedback in cen-
tral and midfrontal areas suggesting learning, and an increase in motor brain ar-
eas in response to correct performance feedback suggesting a signal to adhere to
the current motor/cognitive state (Luft, 2014).

Method

We developed a novel version of a probabilistic gambling task. Participants
were asked to repetitively choose between two figures. Each pair of figures was
produced from a hiragana hieroglyph rotated at different angles, and a new pair of
figures was used in each experimental block. Choosing one figure delivered a re-
ward with a 70% probability, and choosing the other was followed by a reward
with a 30% probability. We equalized the stimuli in terms of size, brightness, per-
ceptual complexity, and spatial position. Participants were to infer which figure
represented a rewarding alternative and press the corresponding button. Feed-
back (a win or a loss) was presented 1 second after the response and lasted for
500 ms (Fig. 1). A time interval of 800-1400 ms was introduced between trials.
At the end of each block, participants were shown their cumulative score.

Fixation cross

Stimuli exposition ¥

+
Black screen

Feedback

Random intertrial

till button is pressed interval

1000 ms

800-1400 ms

Figure 1. Experimental paradigm.
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In order to identify risky exploratory choices, in each block we analysed only
periods after reaching the learning criterion. We defined such periods as starting
upon four consecutive choices of a rewarding stimulus, if all trials until the end
of the block exhibited the percentage of rewarding choices significantly above
chance (> 66%).

Sixty two healthy participants (31 male, 34 female, age M=23, SD=6.5) with-
out neurological or severe visual impairment participated in the study. ALl of them
signed an informed consent. During the experiment, they were seated in a chair in
front of the monitor and kept their forefinger on the left button of the gamepad,
and the middle finger was kept on the right button. To choose a stimulus, partic-
ipants pressed one of the buttons according to the location of the stimuli on the
screen (to the left or to the right). Before the experiment, all participants com-
pleted a short test for visual discrimination and recognition of figures used. The
experiment lasted 30 minutes.

MEG data were recorded using a 306-channel MEG system (Elekta Neuromag
VectorView). The data was motion corrected, and adjusted to a common head po-
sition. For the offline analysis, MNE-Python software was used. Independent com-
ponent analysis (ICA) was applied to correct for biological artefacts. The data were
then filtered (0.1-50 Hz, FIR), downsampled to 350 Hz, epoched (-1.4 to 2.0 s
relative to the response onset) in accordance with previous research (Yaple et al.,
2018). Power dynamics in the beta frequency range (~16 -30 Hz) was obtained
using multitaper time-frequency analysis. Within-group statistical comparisons
were performed for risky and non-risky trials, as well as for those trials immedi-
ately preceding risky choices trials against non-risky choices. Results are reported
for t-test statistics, FDR (false discovery rate) corrected.

Results

We found significant relative increases in beta power 600 -800 ms following
losses on risky choices compared to non-risky choices in left central, left parietal
and midfrontal areas: (p<.05, FDR-corrected) (Fig. 2).

On trials immediately preceding risky choices, we revealed a relative de-
crease in beta power at around 800 ms after rewarding feedback compared
to non-risky choices in left temporal and left fronto-central areas (p<.05,
FDR-corrected) (Fig. 3).

Discussion and Conclusions

In this study, we aimed to identify a shift to exploratory strategy during deci-
sion-making in the probabilistic gambling task.

We revealed neuromagnetic correlates of changes in salience of feedback on
both risky trials and on trials preceding risky choices. On risky trials, we identi-
fied a larger power of beta oscillations following losses compared to that after
non-rewarding non-risky choices. Previously a similar effect was reported by Ya-
ple et al. (2018), and interpreted as a specificity of beta activity to omission of
gains with putative functional relations to negative monetary value. The localiza-
tion and timing of the effect reported here comply with those reported by Yaple
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Time Amplitude
1.600 s 1.800 s

Figure 2. Topographies of contrasts (risky choices vs. non-risky choices) in the beta frequency bin after
demonstration of negative feedback (1 s), in decibels. Statistically significant channels are highlighted.

Time Amplitude
1.800 s

Figure 3. Topographies of contrasts (trials prior to risky choices vs. non-risky choices) in the beta frequency
range after demonstration of positive feedback at 1 s, in decibels. Statistically significant channels are
highlighted.

et al. (2018). In line with their interpretation, we suggest that a reward learning
mechanism could be implicated.

Another finding concerns beta activity on trials preceding risky choices and
reflects attenuated power of beta oscillations in response to wins compared to
rewarding non-risky choices. Based on the localization of the effect with the in-
volvement of left central and fronto-central brain areas, we infer that somato-
sensory networks for performance feedback and learning could be implicated.
Previously it was shown that a decrease in beta-band activity in the left sensorim-
otor area was associated with response to small errors in a non-motor task and
with higher learning rates (Luft et al., 2014). Beta-band synchronization of mo-
tor and fronto-central brain areas are believed to reflect better error adjustment
(Luft et al,, 2014). In accordance with the theoretical framework suggested by En-
gel and Fries (Engel, Fries, 2010), we suggest that augmented feedback-related
beta-band activity is associated with retaining the current cognitive set whereas
a decrease in beta-band oscillations may indicate cancellation of the current cog-
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nitive set considered no longer appropriate. Since we observed a decrease in the
power of beta-band oscillations following rewards in trials preceding risks, we in-
ferred that gains prior to risks were regarded as inappropriate (faulty) and there-
fore lost their salience. Supposedly, these events reflect cancellation of a current
decision making strategy (exploitation) and a change towards exploration which
implies increased cognitive flexibility.

Overall, we assume that the neurocognitive mechanism of rejecting exploita-
tion and shifting towards exploration may involve at least two stages: first, de-
creased salience of wins prior to making a risky decision, implying readiness to
change a cognitive set, and, second, increased salience of negative outcome after
risky choices suggesting reward learning and establishing functional relations to
negative monetary value.
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AHHoTauus. pu Bbibope Mexay anbTepHaTMBaMM C pa3HOiM BEpPOSTHOCTBIO BbIMIPbILLA
B YC/I0BUSIX HEOMpPeLeNeHHOCTH JI0AM HEPEeLKO MPUHMMAIOT HEOMTUMAIbHbIE PELLEHMS, YTO He
no3BONSET UM MAaKCMMU3MPOBATb MOJyyaemyto Bbirogy. [laHHOe noBefLeHWe MOXET Npeano-
naraTtb UCCNef0BaHME 3aKOHOMEPHOCTEN 3a1a4M NMyTeM COBEPLUEHWUS PUCKOBAHHbIX BbIGOPOB
BMecTo Bbibopa 6onee BbIUIPbILWHOM anbTepHaTUBbl. COrnacHo Hallei runoTese, BO-NepBbIX,
MccnenoBaTenbCKoe MOBEAEHUE COMPOBOXAAETCS MOBbILEHUMEM BNUSHWS 0BpaTHOM CBS3M
B PUCKOBAHHbIX Npobax. Bo-BTOpbIX, MCCeaoBaTeNbckas ctpaterns GopMmupyeTcs nocTeneH-
HO M accoUMMPOBaHA He TONIbKO C 06paTHOM CBA3bK B Mpobax C PUCKOBAHHbLIM BbIGOPOM,
HO U C 0b6paTHO CBAA3bi0 B Npobax, NpeaLLecTBYOLMX PUCKOBAHHOMY BbiGOpy. MIMEHHO, Mbl
0XXMAanu 06HAPYXWUTb U3MEHEHWE BNUSHWUS 0OpaTHOM CBS3M Kak B Npobax C pUCKOBAHHbIM
BbIOOPOM, TakK M B Npobax, NpeiLlecTBYOLWMUX PUCKOBAHHOMY BbI6GOPY. Mbl M3yunnm YacToT-
HO-BpPEMEHHYI0 AMHAMKKY B AMana3oHe yactoTbl 6eta (16-30 Hz) B 3anucsix MarHWTO3H-
uedanorpamMmbl 62 340pOBbIX MCMBITYEMbIX, BbIMOJHABLWMX 334avy [ABYXaJbTePHATUBHOIO
BbIOOpa C BEPOSITHOCTHBIM UCXOA0M. Mbl 06HAPYXXU/M NOBbILEHWE MOLYHOCTU CUTHANA Ha Ya-
cToTe 6eTa nNpu pMCKOBAHHOM BbIGOPE B CPaBHEHWMU C HEPUCKOBAHHbIM BbIGOPOM B MHTEpBasne
600-800 Mc mocne meMOHCTpauuu npourpbiwa. [peanonoxuTensHo, OaHHbIA pe3ynbTaT
BbI3BaH 60see BbIpaKEHHOW MO3roBOIM aKTMBHOCTbIO B OTBET Ha MPOMYLLEHHbIE BbIUIPbILIN.
B npobax, npeAwecTByOLMX PUCKOBAHHOMY BbIGOPY, Mbl 0GHAPYXXUIU CHUXKEHWE CNEKTpanb-
HOWi MOLLHOCTK 6eTa-ocunnnsumii B untepeane 800 Mc nocsie AEMOHCTPALMMU BbIUTPbILLA, YTO
MOXET OTpaXaTb U3MEHEHUsS! B CTPATETMU MPUHSATUS PELLEHUI U NEepexon K MpoaKTUBHOMY
MCCNenoBaHuMIo.

KnioueBble cnoBa: npuHATME PpeLleHWid, TIMONUHI, PUCK, WUCCNefoBaHWEe, MarHuTo-
3Huedanorpadus

MccnenoBaHme noanepxaHo PoCCUACKMM HayyHbIM OHAOM, rpaHT 20-18-00252.



MULTI-MUSCLE TMS MAPPING FOR THE ASSESSMENT
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Abstract. Despite the fact that the motor cortex remains one of the most studied cortical
areas in the human brain, not much is known about the delicate orchestration of neuronal
activity in the neighboring cortical areas following motor training and motor recovery.
MRI-navigated transcranial magnetic stimulation (TMS) is a promising tool to address
this topic. Recently we have shown that it is possible to reliably trace interactions among
motor cortical representations (MCRs) of different hand muscles using TMS motor mapping,
demonstrating that the overlaps among different muscle MCRs are highly reliable. Using
this approach in the present study we investigate how the interactions among different
upper limb muscle MCRs change after a fine finger movement EMG-based training.
We hypothesized that the overlaps between muscles, which are trained to be contracted
independently, would decrease, while the overlap between the control muscles would
not change. Our preliminary results from four healthy young volunteers demonstrate that,
indeed, the overlaps between muscles trained to act independently (abductor pollicis brevis
and abductor digiti minimi) became smaller compared to the control intrinsic and extrinsic
hand muscles (EDC, FDI).

Keywords: motor cortex, TMS, motor mapping, muscle cortical representation, cortical
reorganization, motor learning, fine finger movements

The research was supported by Russian Science Foundation grant 19-75-00104

Introduction

Despite the fact that the motor cortex is one of the most studied cortical areas
in the human brain, not much is known about a delicate orchestration of neuronal
activity of the neighboring cortical areas following motor training or recovery (Ca-
padayet al., 2013; Nazarova et al., 2021; Hazaposa, 2015). While motor learning
is widely known to contribute to reorganizational changes in the motor cortex
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(Raffin, Siebner, 2019; Holland et al.,, 2015), there is still no clear understanding
how it affects local excitatory balance among nearby cortical areas. MRI-navigat-
ed transcranial magnetic stimulation (nNTMS) is a promising tool to address this
question non-invasively in humans, as its spatial accuracy is in the range of a few
millimeters (Romeroet al., 2019). Recently we have shown that it is possible to
reliably trace interactions among motor cortical representations (MCRs) of differ-
ent upper limb muscles using nTMS motor mapping, demonstrating that the over-
laps among different muscle MCRs are highly reliable. Using this approach in the
present study we aim to investigate how these interactions among different upper
Llimb muscle MCRs change after a fine finger movement EMG-based training. First,
we hypothesize that the MCRs of the trained muscles would increase, while the
representation of the proximal upper limb muscles would decrease. Also, we hy-
pothesize that the overlaps between muscles, which are trained to be contracted
independently, would decrease, while the overlaps between the control muscles
would not significantly change.

Methods

Four participants have already been enrolled (1 female, 22-23 y.0.). On
the first and last days of the study, the volunteers underwent a multi-muscle
nTMS mapping procedure using Nexstim eXimia nTMS stimulator (Finland). Mo-
tor evoked potentials (MEPs) were recorded from five right upper limb muscles
(abductor pollicis brevis, APB; abductor digiti minimi, ADM; first dorsal interosse-
ous, FDI; extensor digitorum communis, EDC and biceps brachii, BB). Stimulation
was performed with an intensity of 110 % of the motor resting threshold (RMT)
of the APB muscle, followed by nTMS mapping as in (Nazarova, Kozlova, et al,,
2021). Each TMS mapping session included 3 sub-sessions, separated by 2 -5 min,
each sub-session consisted of 80-89 TMS pulses (a constant number of points
for each volunteer). Between the first and the second TMS sessions participants
were trained for 10 days to perform individuated thumb and little finger abduc-
tion using custom-made EMG biofeedback software (Novikov et al.,, 2020). We
probed (1) the maximal contraction for both target muscles: APB and ADM, and
(2) the success of a fine motor skill acquisition, which was represented by the per-
centage of a maximum target-muscle contraction when the surrounding muscle
was totally relaxed (<30 uV for peak-to-peak EMG amplitude). TMS data were
processed using the TMSmap software (Novikov et al., 2018). For preliminary re-
sults we analyzed RMTs for APB, all muscles MCR areas and their overlaps and
compared them with previously obtained individual smallest detectable changes
(SDC) from our study with test-retest nTMS mapping assessment without motor
training (Nazarova et al., 2021).

Results

We showed that training of independent thumb and little finger abduction
was successful in all four volunteers, the level of the success varied from 15 % to
100 % for APB, and from 11 % to 100 % for ADM. At the same time the maximal
contraction level for both target muscles did not change with any observable pat-
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tern, the biggest increase of the maximal contraction was observed in a person
with the smallest success of the independent movements training, in one sub-
ject it was a decrease of the maximal contraction level for both target muscles.
The corticospinal excitability reflected by APB RMT decreased in two participants
by 1 and 2 %, did not change in one participant, and increased in one subject by
1%. As SDC for RMT APB (90 % confidence interval, Cl) was shown to be 1.1%
(Nazarova, Kozlova, et al,, 2021), we may consider the 2 % change to be a real
one. As for TMS mapping data, we observed changes bigger than SDC for 90 % Cl
for BB MCR area, which substantially decreased in two out of four participants,
for other muscles MCR area changes were divergent. As for the overlaps between
MCRs, changes bigger than SDC for 90 % Cl were observed in the only participant
with the most successful training (whose level of independent thumb and little
finger movement reached 100 %). In this participant we observed a substantial de-
crease of the overlaps between the target APB and ADM MCRs and between ADM
and EDC MCRs. In other participants similar trend may be observed, but changes
were smaller than individual SDC, so they could be interpreted only at the group
level. One can see an example of a subject MCRs and their overlaps for two days
at Fig. 1 and 2.

Discussion

Our preliminary results demonstrated that the independent finger training
was effective in all the participants, while the strength of the contraction did
not always increase, which corresponds with the widely accepted idea that hand

Stimulus
location
240 points

1417,0

240 points

1074,0 1610,9

Figure 1. Exemplary TMS muscle cortical representations (MCR) of hand muscles for both days
in a representative subject. MCR reconstructions are based on 240 points per day; points located closer
than 2 mm are merged. White dotted line indicates the central sulcus. The areas and volumes of the MCR
are shown. Centers of gravity (COGs) are shown with white crosses. The scale represents motor evoked
potential amplitude in microvolts (uV)
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Day 1

APB-FDI APB-ADM APB-EDC FDI-ADM FDI-EDC

overlap =67 % Area overlap Area overlap =

Day 2

APB-FDI APB-ADM APB-EDC FDI-ADM FDI-EDC

Area overlap = 889 Area overlap % Area overlap = 77 % Area overlap = 45 % Area overlap = 81 %

1417,0

Figure 2. Exemplary TMS muscle cortical representation (MCR) overlaps of hand muscles for both days
in a representative subject. MCR reconstructions are based on 240 points per day; points located closer
than 2 mm are merged. White dotted line indicates the central sulcus. The area overlaps (in %) for MCR
pairs are shown. Centers of gravity (COGs) are shown by white crosses. The scale represents motor evoked
potential amplitude in microvolts (uV)

trength and dexterity are not tightly associated (Xu et al., 2017). However, con-
sidering a small success of the training in some participants, we suggest that
the training was too difficult, so it may be worth to consider a possibility to in-
dividualize not only the level of the target muscle contraction but also the lev-
el of relaxation of a surround muscle, e.g. 5% of the maximal contraction level
as in (Sugawara et al., 2012). As this study is a continuation of our previous work,
we were able to analyze some data at the individual level comparing it with the
individual SDC values for the same MCRs or MCR pairs. It seems that our pre-
liminary results support the initial hypothesis that the overlap between muscles
trained to contract independently is decreasing, and that hand motor training may
lead to shrinkage of the proximal muscle MCR. However, these preliminary results
need to be confirmed at the group level. Moreover, the question of training ef-
fectiveness needs to be addressed. We believe that the results of this study will
be of high importance from both fundamental point of view as we will understand
more the interplay among synergistic and surrounding muscles representations’
at the cortical level, as well as for translational purposes for the use of nTMS mo-
tor mapping to probe cortical reorganization in clinical populations such as stroke
or dystonia, or special categories such as athletes, surgical trainees or musicians.



Multi-Muscle TMS Mapping for the Assessment of Motor-Cortex Reorganization

References

Capaday C,, Ethier C,, Vreeswijk C.V., Darling W.G. On the functional organization and oper-
ational principles of the motor cortex // Frontiers in Neural Circuits. 2013. Vol.7. http:/dx.
doi.org/10.3389/fncir.2013.00066

Nazarova M.A. Multimodalnaya ocenka reorganizacii dvigatelnoy sistemy ruki posle
polusharnogo insulta: MRT-TMS issledovanie [Multimodal assessment of the reorganization
of the hand motor system after a hemispheric stroke: MRI- TMS study]. PhD dissertation.
Moscow, 2015.

Nazarova M., Kulikova S., Piradov M.A., LimonovaA.S., Dobrynina LA, Konovalov R.N.,
Novikov P.A, Sehm B., Villringer A., Saltykova A., Nikulin V.V. Multimodal assessment of
the motor system in patients with chronic ischemic stroke // Stroke. 2021. Vol.52. No. 1.
P.241-249. http;//dx.doi.org/10.1161/strokeaha.119.028832

Nazarova M., Novikov P, Ivanina E., Kozlova K., Dobrynina L., NikulinV.V. Mapping of
multiple muscles with transcranial magnetic stimulation: Absolute and relative test-re-
test reliability // Human Brain Mapping. 2021. Vol.42. No.8. P.2508-2528. http://dx.doi.
0rg/10.1002/hbm.25383

Novikov P.A., Nazarova M.A.,, Nikulin V.V. TMSmap - Software for quantitative analysis
of TMS mapping results // Frontiers in Human Neuroscience. 2018. Vol.12. http://dx.doi.
org/10.3389/fnhum.2018.00239

Novikov P.A., Reshetnikov M.L., Nazarova M.A., Gribov D.A.,, Nikulin V.V. Neuronavigation
TMSphi. Certificate of state registration of a computer program RU2020611493 2020; appl.
27.12.2019; published 03.02.2020. Bull. N2 2, Computer program registry, 2020.

Romero M.C,, Davare M., Armendariz M., Janssen P. Neural effects of transcranial magnetic
stimulation at the single-cell level // Nature Communications. 2019. Vol. 10. No. 1. http:/
dx.doi.org/10.1038/s41467-019-10638-7

Sugawara K., Tanabe S., Higashi T., Suzuki T., Tsurumi T., Kasai T. Functional plasticity of
surround inhibition in the motor cortex during single finger contraction training // NeuroRe-
port. 2012. Vol. 23. No. 11. P.663 - 667. http://dx.doi.org/10.1097/wnr.0b013e3283556522

Xul, Ejaz N., Hertler B., Branscheidt M., Widmer M., Faria A.V., Harran M.D., Cortes J.C,, Kim N.,
Celnik P.A., Kitago T., Luft A.R., Krakauer J.W., Diedrichsen J. Separable systems for recovery of
finger strength and control after stroke // Journal of Neurophysiology. 2017. Vol. 118. No. 2.
P.1151-1163. http://dx.doi.org/10.1152/jn.00123.2017
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AHHOTauuS. HECMOTpH Ha TO, YTO MOTOPHad KOpa OCTaeTcsa O[lHOW U3 Hanbonee U3YYEHHbIX 06-
NacTei roNoBHOr0 MO3ra YeNloBEKa, Mao YTO M3BECTHO O TOHKOM opraHusaummn HeﬁpOHaﬂbHOH
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aKTMBHOCTU B COCEHMX 061aCTX KOpbI MOC/Ee ABUrAaTENbHOW TPEHUPOBKM U BOCCTAHOBEHUS
MOTOPUKK. TpaHCKpaHuanbHas MarHutHaa ctumynaums (TMC) ¢ Hasuraumein no MPT — MHo-
roo6eLalLmii UHCTPYMEHT 1S pELLEeHUs 3TUX BOMPOCOB. HelaBHO Mbl MOKasanu, YTO MOX-
HO HaJEeXHO NpoCieauTb B3aMMOLENCTBUE MeXAY KOPKOBbIMU pernpe3eHTaLusMu pasimyHbiX
MbILWL, PYKU C UCMONb30BAHUEM My/bTUMbIWEYHOro TMC-KapTMpPOBaHMS, B YaCTHOCTH, Ha-
LEXHOW METPUKOM SBNAKOTCA MEPeKpbITUS MexAy KOPKOBbIMM penpe3eHTaLMsMU MblLLLL,.
Mcnonb3ys 3TOT noaxop B Tekylwei paboTe, Mbl MCCiedyeM, Kak B3aUMOAENCTBUS Mexay
pa3NUYHbIMM KOPKOBbIMU pENpe3eHTaLMsIMU MbillL, BEPXHEN KOHEYHOCTU U3MEHSITCS Mo-
CNle Hay4YeHWs TOHKMM [OBWMKEHWAM ManbLaMu C UCMONAb30BaHMEM 06paTHOM cBS3u no SMI.
Mbl NpeanonoXunu, YTo NepekpbITUS MexXAy KOPKOBbIMU pernpe3eHTauusMu TPeHUPYEMbIX
MbILLL, YMEHBLLIATCS, B TO BPEMS KK NMEPEKPbITUS MEXAY KOHTPOIbHbIMU MbILILAMU HE U3Me-
HATCS. Hawwm npensapuTtenbHble pesynbTaThl, NOyYeHHbIE Y YeTbIPEX MOMOAbIX 3L0POBbIX 40-
6poBONbLEB, AEMOHCTPUPYIOT, UTO NMEPEKPLITUS MEXAY TPEHUPYEMbIMU MblliLAMK (abductor
pollicis brevis v abductor digiti minimi), CTanu MeHbLUe N0 CPABHEHWIO C KOHTPOJIbHBIMU MbILLI-
uamm pyku (EDC, FDI).

KntoueBble cnoBa: MoTopHas Kopa, TMC, ABuraTeibHoe KapTMpoBaH1e, KOPKOBbIE PEMPE3EH-
TaLMW MbiLULL, PEOPraHM3aLMs KOpbl, MOTOPHOE HayyeHWe, TOHKME ABUKEHUS NanbLEeB
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PETMCTPALMSA OBUXEHWSA TN1A3 NMPU YTEHUN
TEKCTA HA BYMATE: POJIb LUPUDTA LexiaD
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AHHOTaumsa. HefaBHO 4151 pyccKoro s3blka 6bi1 pa3paboTaH cneuuanbHbli WpndT Ans noaen,
MCNbITbIBaOWMX Npobnembl € yTeHneM (aucnekcus) (Alexeeva et al.,, 2020). ina peteit Mnaa-
LIero WKONbHOTO BO3PAcTa OH AoKas3an cBOW 3(HEeKTUBHOCTb, OAHAKO Y MOAPOCTKOB Mpe-
nmyLectBoM obnagan wpudT Arial (Alexeeva, Zubov, 2020). B naHHo# paboTe npoBepsioTcs
LBe BO3MOXHbIe MPUYMHbBI NpenmyLectsa Arial: TpUBLIYHOCTb MM OCOBEHHOCTM YCTPOMCTBA.
[ina 3toro wpudT LexiaD cpaBHuBaetcsa ¢ Times New Roman (apyrov npuBbIYHbIV WPUPT)
1 Roboto (wpudT, noxoxuit Ha Arial, HO MeHee NPUBbIYHBIN) NPU YTEHMM NPO cebs TEKCTOB,
pacneyaTaHHblx Ha bymare. Mcnonb3yetcs perucTpaums OBWXKEHWIA a3 npyu nomoLuy Mo-
6unbHoro Tpekepa (04koB). He 06Hapy>KEHO CTaTUCTUYECKM 3HAYUMOM Pa3HULIbI B CKOPOCTH
YTEHUS MexXay uccnenyeMbiMu WpudTamu, ogHako ans wpudta Times New Roman obHapy-
XEHO 3Ha4YMMO MeHblUe PUKCaLMIA rNa3 Ha cnosax, Yem Ans LexiaD. 3Ta 3akoHOMepHOCTb No-
Ka3bIBaeT, YTO NPMBbIYHbIN WpMdT Times New Roman o6nagaeT HEKOTOPbLIM NPEUMYLLECTBOM
nepep LexiaD. Takum 06pa3om, MOXHO npepanonaraTb, YTO NPUBbIYHbIE WPUDThI, Takne Kak
Times New Roman u Arial, 6onee apdekTBHbI 415 NOAPOCTKOB, YeM HOBbIW WPKDT LexiaD.
TpebyeTcs noHruTioAHOE MccnenoBaHue wpudTa LexiaD ans Toro, 4tobbl NPOBEpPUTD, Kak OH
cebs noBepeT, Koraa CTaHeT 6o1ee NpUBbIYHBIM 4151 YMTAIOLUMX.

Kntouesble cnoBa: gucnekcus, wpnudT, MOBUBHLIA Tpekep, pacneyaTaHHbI TeKCT, pycCKui
A3bIK

MccnepoBanue nopaepxkaHo rpaHtoM [pesugeHta PD ans mMonodplx KaHAMAATOB Hayk:
MK-1373.2020.6.

BeeneHue

HenaBHo ans pycckoro si3bika 6bin pa3paboTaH cneumanbHbli wpudT LexiaD
AN NOAeN, UCMbITbIBAOWMX NpobneMsbl ¢ yteHueM (aucnekcus) (Alexeeva et al,
2020). LexiaD (cm. puc. 1) B oTaMume oT NaTUHCKUX aHanoroB (Hanpumep, Dyslexie,
OpenDyslexic) 6bin pa3paboTaH C ONopoW Ha 3KCMEePUMEHTaNbHble [aHHble
0 cxoxecTu 6ykB kupunnmueckoro andasuta (KoHuHa, Anekceesa, 2016): nepuen-
TUBHO NOXOXWe OYKBbI BblIM NPeACTaBAEHbI MO-Pa3HOMY.

KpoMme TOro, B HEM yBenMYeHbl WHTEpBanbl Mexay OykBamu, croBamu
W CTpOYKaMu, 06beM 6enoro BHYTpu BYKB, YAJIMHEHbBI HAACTPOUHBIE M MOACTPOUHbIE
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YHUUTOXMUNK N1 NONIMHE3NINCKME KPbICbl AepeBbs Ha PanaHyn?  Roboto
YHUYMOXMAM AW MOAMHE3UIACKME KpbiChl AepeBbs Ha Pananym? LexiaD

YHUUTOXWUIN T TONIMHE3UICKIE KPBICHI IepeBbs Ha Pananyn? Times New Roman

PucyHok 1. Mpumep cTtpoku, HabpaHHoit B wpudTax Roboto, LexiaD 1 Times New Roman

3/IEMEHTI, YTO/LLEHbI OCHOBAHUS BYyKB. [OKa3aHo, YTO BCE 3T XapaKTepPUCTUKU
noMoratT naaM ¢ aucnekcuei npu uteHun (O’Brien et al,, 2005). LexiaD 6bin
npoTecTMpoBaH B rpynnax aeteit mnagwero (9-12 net; Alexeeva et al., 2020)
n ctapuwero (15-17 nert; Alexeeva, Zubov, 2020) LWKONbHOIO BO3pacTa, UMEHLLUX
U HE MMEILMX HAPYLIEHUS YTEHMUS, NMPU YTEHUM NpO Ccebsi C 3KpaHa KoMMbioTe-
pa. B rpynne mMnagwux wkonbHuMkoB LexiaD cpaBHuBanca ¢ wpudtamu PT Sans
(6e3 3aceuyek) u Pt Serif (c 3aceykamu) 1 nokasan NpenMyLLECTBO NPU BbluleHe-
HWM BU3yaNnbHOW MHOpMaLuK (onpeneneHun BykB, U3 KOTOPbIX COCTOWUT C/IOBO)
W NPY UHTErpaLMmu NPOYUTAHHOM MHPOPMALMK (MEHbLLIE NEPEYUTLIBAHUIA), OLHAKO
B CKOPOCTM NIEKCMYECKOro LOCTyna (OnpefeneHusl 3Ha4YeHust C/1I0Ba) MPOUrpbIBas
KOHTPOJbHBIM WpUdTaM. B rpynne nogpoctkos LexiaD ycTynun pacnpocTpaHeHHo-
My wpudTy Arial B CKOPOCTM NEKCUYECKOTO AOCTYNa WM MHTErpauum MHPOPMaLMK.
Mpepnonaraetcs, 4to 3¢ddekTMBHOCTb Arial Morna 6biTb Bbi3BaHa MPUBBLIYHOCTbIO
nnb0o yCTpoicTBOM WpudTa. [Ins NpoBEPKM 3TUX NPEANONOXKEHUI ObiIo NpoBese-
HO laHHOE UCCNef0BaHME.

B aToit pabote Mbl cpaBHuBaem LexiaD co wpudTtom Times New Roman (TNR),
KOTOPbI MCMONb3YETCS B WKOJbHbIX Y4eOHMKAX U, TaKMM 06pa30oM, ABASETCS Npu-
BbIYHbIM, U CO WPUHTOM Roboto, KOTOpbI Noxox Ha Arial u SBNSETCS OCHOBHbIM
wpudToM paspaboTok Google. Ecnu geno B yHukanbHoM ycTporictse Arial, LexiaD
6yneT npourpbiBatb Roboto u nokaxeT pesynbTaThl, conoctaBumblie ¢ TNR. Eciu
3hhEKTUBHOCTb CBSI3aHa C MPUBbLIYHOCTbIO WpKdTa, To TNR 6yaeT ymtaTbes 6Gbi-
ctpee, yem LexiaD. MpoBepka 3TMX rMnoTe3 ocCyllecTBieHa B Haubonee ecte-
CTBEHHOW A1 YTEHUS CUTYALMU — YTEHME TEKCTa C IMCTA. TaK KaK B NpeablayLimx
uccnepoBaHusax LexiaD He 6bina 3aMKCMpOBaHa pasHULA MeEXAY LUKOMbHUKaMu
C npobnemMaMu yTeHus U 6e3 TaKoBbIX, JAHHOE WUCCNEeLOBaHWE MPOBELEHO Ha TU-
MWYHO Pa3BMBAOLLMXCS LUKONbHUKAX.

MeTtoauka

YuactHuku. 36 yuawmxca 8-10 knaccos (14-17 neT) ABYX CpeAHMX LUKON
CaHkT-MeTepbypral, HOCUTENM PYCCKOro f3blKa, UMEIoLLME HOPMANbHOE UK CKOp-
peKTMpOoBaHHOE 3peHue. Pogutenu y4acTHUKOB 3an0ofHUAN GOPMyY C COracMeM Ha
yyacTue B 3KCNepuMeHTe.

Martepuan u ausaiiH. M9Tb TEKCTOB Ha PYCCKOM £3blke: ABA TPEHMPOBOYHbIX
TekcTa npo Mapc 1 Tpu 3KCNepuMeHTanbHbIX TekcTa npo PanaHyun. Kaxabii TekcTt

1 TpW NOCTYNAEHUN B LLKONbI A€TU NPOXOAMN OTOOP: OLeHMBANNCE UX UHTeNNeKTyanbHble
CNOCOBHOCTU.



Pernctpauus agvxkeHus rnas npu YTeHUM TekcTa Ha bymare: ponb wpudTa LexiaD

Obln HameyaTaH Ha oTAenbHoM naucte bymaru. K Tekctam npo Mapc 6bin1 cocTas-
JIEH CMUCOK U3 8 yTBEpXKAEHMI, 4 13 KOTOPbIX COOTBETCTBOBAM TEKCTY, a 4 He Co-
OTBETCTBOBaNMW. TeKCTbl Npo PamaHyu (CBA3aHbl Mexay CO60M) M 3apaHus K HUM
6blM B3ATbl M3 NOCOOMS MEXAYHAPOAHOW MpOrpaMmsbl No ouleHke o6pasoBaTesib-
HbIX JocTuxkeHun yyawmxca (PISA, 2020). Kaxaplii TekcT 6bi1 HabpaH 0aHUM U3
Tpex uccnepyembix wpndtos: LexiaD (16 kernb, 0OAMHAPHBIM MEXCTPOYHbIA MHTEP-
Ban), TNR (13 kernb, nutepsan 1.45) unun Roboto (14 kernb, uHtepsan 1.5). Pasme-
pbl 6BYKB M MeXAYCTPOYHbIX MHTEpBanoB (B NMKcensx) coBnaganu. B nepsom Tekcre
6b110 280 cnos, Bo BTopoM — 218 cnos, B TpeTbeM — 191 cnogo. K KaxaoMy TekcTy
npeabsaBASANCE 33LaHUS HA MOHMMaHWE NPOYMTAHHOIO U Ha YMEHMEe UCMO/b30BaTh
MHbOPMaLMIO U3 TeKCTa, Bcero 8 3aaaHuii. Kaxxaoe BepHO BbINMOMHEHHOE 3afaHue
oueHuBanocb B 1 6ann, MakcMManbHas cyMMa 6annoB 3a 3a4aHus Mo BCEM MSTU
TekcTaM — 161 Bcero 66110 6 NPOTOKOMIOB B 3aBUCMMOCTM OT NOPSAKA Clef0BaHUs
WpMPTOB B TEKCTaX Npo PanaHyu. Y4acTHUKM CiyyaliHbiM 06pa3oM pacnpenensnmnchb
Mexay NpoTokonamu, B utore B nepsbiit npotokon (Roboto-TNR -LexiaD) Bownu
5 yyacTHukoB, Bo BTOpoi — 7 yyacTHukoB (LexiaD-TNR -Roboto), B ocTtanbHbix
6b110 N0 6 yenoBek.

Mpouenypa skcnepumeHTa. B xope 3KcnepuMMeHTa y4acTHWKaM npepnara-
NN NPOYUTaTh MNSTb TEKCTOB W BbINOMHUTL 33flaHus K HUM. Bo Bpems yTeHus Tek-
CTOB Benacb 3anucb ABWXeHWM rna3 ¢ nomoubto Pupil Core Eye Tracker 200 Iy
B OMHOKYNSIPHOM pexuMe, C Y3KOYrofibHbIM O0ObEKTUBOM /S CHOXKETHOW Kamepbl
(1080p: 88 °x 54 °). Pernctpatop OBWXEHUS FNa3 MpeactaBnsn cobow oyku (Mo-
6unbHbIN Tpekep). Mepes YTEHWEM KaAoro TeKCTa YYaCTHUKM MPOXOAWAU Npo-
uenypy Kanubposku 060pyLOBaHMS C WMCMONb30BAaHMEM 3IKPAHHOIO Mapkepa
n 3D-oTobpaxeHns B3rngaa B npunoxenun Pupil Capture 2.6.19. DkpaHHbIA Map-
Kep NpeacTaBnsancs Ha skpaHe HoyTbyka 14" 1980 x 1080, 309 x 175 MM. IKpaH
6blN1 PacnosioXXeH HEMHOTO HUXE YPOBHS 1Na3, PacCTOsHUE OT a3 A0 3KpaHa Co-
ctasnano ot 600 go 700 mM. Mocne npouecca KanMbpoBKM y4aCTHMKM Npo cebs
yuTanu npenbsiBieHHble Ha nncTe Gymaru TekcTbl (04MH 3a apyrum). HoyTbyk, Ha
KOTOPOM MpoXoauna KanmbpoBka, BbICTynan NoAcTaBKOM s TeKCTo.. ocne yte-
HWS KaXJOoro TeKCTa Kanubposka 3amnyckanacb CHoBa. lNepBble ABa TekcTa (Mpo
Mapc) 6binM npeaHasHayeHbl AnS 03HAKOMJEHWUS C MpoLefypo 3KCMepUMEeHTa,
cnenytowme Tpu (npo PanaHywu) 6biin 3KCnepuMeHTanbHbIMU. [ocne Kaxaoro Tek-
CTa Y4aCTHWKM NONyYanu 3aaHns B MMCbMEHHOM BuAe. Bo BpeMs BbiMoNHeHUs 3a-
[aHWI 3anucb OBWXEHWI a3 He Benach. [lpouenypa 3KcnepuMeHTa 3aHuMMana
oT 15 no 25 MuHyT.

AHanus u pesynbTaTbl

3aBucMMble U He3aBMCUMDbIE NepeMeHHble. B kauecTBe He3aBUCMMO nepeMeH-
HOM BbICTyNan Wpu®T (Tpu ypoBHS: LexiaD, Roboto n TNR). 3aBucMMbIMU nepeMeH-
HbIMM BbICTYManU CpefHee BPEMSA YTEHUS CI0BA B TEKCTe U CpeAHee KONM4yecTBo
duKcaumi Ha CnoBe B TEKCTe — OTHOCUTENbHO HEMOABWMXHbIX MOMOXEHWW rNa3
Ha TOM WA WMHOM TOYKe BU3yaNbHOro 00bekTa, BO BPeMS KOTOPbIX OCYLLEeCTBAS-

t  [IpvMepbl TEKCTOB 1 NMOAPOGHOE NX OMUCaHNe NPeACTaBAeHO Mo CCblke https:/osf.
io/4m59b/.
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eTcs BocnpusaTMe M 0b6pabotka MHPopMaumu. [ns noacyeTa CpeflHErO BpEMEHM
YTEHMS C/1I0BA B TEKCTE CYMMMPOBANMUCh LUTENBHOCTU BCeX UKcaLmid npu npo-
YTEHMW TEKCTa, 3aTEM TMOJIyYeHHAs CyMMa [Lenunacb Ha obliee KOMYecTBo C/oB
B TekcTe. [Ins noacyeTa cpeaHero KonmyecTsa puKcaLmin Ha CioBe B TeKCTe obLuee
KONMYeCcTBO DUKCALMIA MPU YTEHWMU TEKCTA AENNI0Ch HAa KOJIMYECTBO CJTOB B TEKCTE.
YcpenHeHue Ha KONMYECTBO CNIOB B TEKCTE MO3BOJIMIO CPABHMBATL TEKCTbl Pa3HO-
ro pasmepa (CM. onucaHue TEKCTOB Bbllle). [JaHHble Mepbl, MO3BONSIOWME OLEHUTD
KayecTBO M CKOPOCTb YTEHUS, PACCUMUTBIBANIUCh ANS KAKAOMO YHaCTHUKA U AN KaxK-
foro wpudTa oTAeNbHO.

Mpeno6paboTka AaHHbIX. HUKTO M3 Y4aCTHMKOB He Bbln UCKIOYEH M3 aHaNM3a
BBUM/Y HWU3KOIO YPOBHS MOHUMAHUS MPOYMTAHHOIO (TOYHOCTb OTBETOB Ha BOMPOChI
<50 %). ®ukcaumu Hbinm onpenseneHbl Npy NoMoLyM naketa Saccade B R Ha ocHo-
BE OTYeTa 0 KOOPAMHATAX MOMOXKEHUS a3, GOPMUPYEMOro PerncTpaTopom Agu-
XeHus rnas (gaze report). lMakeT HaueneH Ha obHapyxeHue durKcauuii Mpu YTeHUK.

AHnanus. AHanu3s 6bin ocyuiecteneH B cpene R. [Ins Kaxpow 3aBUCMMON nepe-
MeHHOM Obl1 OCYLLEeCTBNEH AUCNEPCUOHHbIM aHAIM3 C MOBTOPHBLIMU U3MEPEHUSAMMU,
npu 3HaYMMOCTU Uccnenyemoro s3ddekTa (wWpudTa) npouesypa MHOXECTBEHHbIX
CpaBHeHul (aHanu3 post hoc) 6bina ocyliecTBneHa Mpu MOMOLM TecTa TbioKK
C nonpaekov boHpeppoHwu.

PesynbTatbl. Ha puc. 2 npefcraBneHo cpefHee KoM4ecTBO huKcaLmin Ha cno-
BE B KaXAOM M3 Tpex uccienyemblix WpndToB. Ha puc. 3 naobpaxkeHbl aHanormy-
Hble AaHHble /15 CPEAHEr0 BPEMEHM YTEHUS CNOB. Mbl He 06HAPYXXMAKU 3HAYMMOTO
addekTa wWpudTa Npu aHanuse cpegHero BpeMeHu yteHus cnosa (F(2,68)=1.59,
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PucyHok 3. CpesiHee BpeMsi UTeHUs CNOBa B 3aBUCMMOCTM OT WpudTa

p=.211). TeM He MeHee KonM4ecTBO (MKCAUMI Ha CNOBE 3aBUCUT OT LIPUD-
Ta (F(2,68)=3.22, p=.046). NonapHble cpaBHeHMs nokasanu, 4to B wpudte TNR
3HauMMO MeHblue duKcaumi Ha cnoBax, yem B wpudte LexiaD (p=.035). Mexay
wpudTamm LexiaD n Roboto (p=.409), a Takxke mexay TNR 1 Roboto (p=.922) 3Ha-
YMUMBIX OTIMYUIA BbISIBNIEHO He Bbino.

06cyxaeHue u BbiBOAbI

Ha ocHoBe nony4eHHbIX pe3ynbTaToB MOXHO CAenaTh BbiBoA, uTo wpudT TNR
obnapaeT HEKOTOPbIM NpenMyLLecTBOM nepes LexiaD y noapocTkoB, unTaroLwmx
pacneyaTaHHbI Ha Bymare TeKCT, Tak Kak Ans pacno3HaBaHWs C1oB HeOOX0AMMO
MeHbLee KoNn4yecTso dukcaumi. [pu 3ToM CTaTUYecKuin aHanus He gaeT OCHOBa-
HUS yTBEPXAATb, YTO CKOPOCTb YTEHUS MEXAY AAHHbIMU WPUDTaMU OTIMYAETCS.
Ina Roboto (noxoxuit Ha Arial wpndT) Mbl HEe 0BHAPYXKWUAM 3HAYUMBIX OTIMUMIA
B 06enx nccnenoBaHHbIX Mepax Kak oT wpudTa LexiaD, Tak ot wpudta TNR. TNR
1 Arial aBNgI0TCS OQHMMM U3 CaMblX PacnpOCTPaHEHHbIX, a CNefoBaTeNbHO, Npu-
BbIYHbIX WpKTOB. Mpu 3ToM TNR npuHUMNManbHO oTamyaeTcs oT wpudTa Arial
HanuumeM 3aceyek. TakuM 06pa3oM, Mbl CYUTAEM, YTO paHee BbiSIBNEHHOE Mnpe-
umyltectso (Alexeeva, Zubov, 2020) wpudTa Arial nepen LexiaD y noapoctkoB
C HapyLIeHUAMM YTeHUs 1 6e3 TaKoBbIX (YMUTALOLLMX C IKPaHA KOMMbIOTepa) CBA3aHO
MMEHHO C MPMBBIYHOCTbIO WpUdTa Arial, @ He C ero ycTpoicTBoM. MOXHO caenatb
BbIBOJ, 4TO Oonee npusblYHblE WPUPTHI, Takne kak Arial u TNR, abdpekTnBHee Ho-
Boro wpudTa LexiaD npu uTeHun nogpocTkamm.
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TeM He MeHee, NMOCKObKY AN AeTei MNaALLEro WKOAbHOMo Bo3pacTa bbina 3a-
dvKcmpoBaHa 3@ dekTMBHOCTL WpudTa LexiaD no cpaBHeHUtO ¢ ABYMS WpubTamu
€ TMNUYHbIMK hopMamMm ByKB (CM. BbIlE), Mbl Npeanonaraem, yto LexiaD ueneco-
06pasHO MCMONb30BaTh ANS 06eryeHust YTeHUS B MAaALWeNn WKone, noka He chop-
MWPOBaHbI NPEACTaBEHNS O NPUBLIYHOM LUpUDTE.

HanpaBneHus 6yaywmx uccnenoBaHui. [11g noaTBepXKAEHUS NPELNONOXKEHMS,
BbICKa3aHHOTO Bbilwe, He06x0AMMO NpoTecTnpoBaTh WpudT LexiaD B rpynne mnaa-
LUMX LUKOJIbHWKOB, MCMOMb3Ys B KayecTBe KOHTpons wpudThl Arial u TNR. Ing noa-
POCTKOB TpebyeTcs NpoBeCTU NOHIUTIOAHOE nccnenoBanue LexiaD ans toro, 4to6bl
NpoBepUTb, Kak OH Cebs MoBeAEeT, KOrAa CTaHET MPUBbIYHbIM.

OrpaHuyeHus ucaiefoBaHus. IT0 OLHO W3 NepBbIX UCCIEA0BAHUIA, MPUMEHSIIO-
LUMX PEFUCTPALMIO ABUXKEHMI T1A3 NMPU YTEHWUM pacneyaTaHHOro TekcTa. CoXHOCTb
06paboTkmM AaHHbIX MOBGUNbHOrO perucrpatopa (B OTMYME OT CTALMOHAPHOrO,
MCMOMb3yeMOro MpU YTEHWM C 3KPaHa) Moka He Mo3BosiseT npoBecTu Gonee ne-
TaNbHbIM aHanu3 (aHanornyHbi Alexeeva, Zubov, 2020). Moka He cywecTByeT ner-
kopocTynHoro MO ans MobUNbHOro Tpekepa, KOTOPOe MO0 Bbl COOTHECTU TOUKY
B30pa C KOHKPETHbIM C/I0BOM B TeKCTe. TakuM 06pa3oM, Mbl HE MOXEM Pa3aenuTb
3bdeKTbl, CBS3aHHbIE C BbIYIEHEHWEM BU3YaibHOM MHGDOPMALIUK, TEKCUHECKUM [0-
CTYMOM W MHTErpauueii NpoYUTaHHOrO. B CBA3M C 3TUM pe3ynbTaThbl U BbIBOAbI aH-
HOrO UCCNeA0BAHUS CTOMT CYMTATb NPeLBaAPUTENbHBIMU.
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READING PRINTED TEXTS IN LEXIAD, THE DYSLEXIC FONT IN RUSSIAN:
A MOBILE EYE-TRACKING STUDY

S. V. Alexeeva®, V. |. Zubov
mail@s-alexeeva.ru
Saint Petersburg University, St. Petersburg

Abstract. The LexiaD font was developed for Russian-speaking people with reading disorders
(dyslexia) (Alexeeva et al,, 2020). LexiaD demonstrated an advantage over other popular
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fonts for primary school children, but for adolescents, the Arial font was more effective
(Alexeeva, Zubov, 2020). In this paper, we tested two possible reasons for the advantages
of Arial: its familiarity or its structure. LexiaD was compared to Times New Roman (another
familiar font) and Roboto (a font similar to Arial, but less familiar) while reading printed
texts. Eye movements were recorded using a mobile tracker (PupilCore). There was no
statistically significant difference in reading speed between the fonts. Still, for the Times
New Roman font, significantly fewer eye fixations on words were detected than for LexiaD.
This pattern shows that the familiar Times New Roman font has some advantages over
LexiaD. Thus, it can be assumed that familiar fonts, such as Times New Roman and Arial, are
more effective for adolescents than the new LexiaD font. A longitudinal study of LexiaD is
required to test its potential advantage when it becomes more familiar to readers.

Keywords: dyslexia, font, mobile eye-tracker, printed text, Russian
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POJ1b UNITIO30PHOMO KOHTEKCTA B 3ALAYE MOUCKA PA3INYUIA
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1 — CNery, dakynstet ncuxonoruun, CaHkTt-MNMetepbypr; 2 — CM6IY, dakynstet
CBOBOAHbIX MCKYCCTB U Hayk, CaHkT-MeTepbypr

AHHoOTauus. MccnegoBaHue NOCBALWEHO PONM WMO3MIA MPU MOUCKE BU3YabHbIX pasinyuii
Mexay 06bekTaMu. YUacTHUMKaM 3KCnepuMeHTa npeabsBasaoch 72 napbl M306paxeHnit 06b-
eKTOB — 24 napbl 06beKTOB OAMHAKOBOrO pa3mepa, 24 napbl C pasnuunem B pasmepe 06b-
ekToB Ha 10 % 1 24 napbl 06bEKTOB C UNHO30PHLIMU Pa3nnuMsaMK B pasmepe. [ns cosnaHus
UNNIO30PHbBIX Pa3MYMiA UCNONMb30BaNKUCh UNAto3um MoHso u Jenbbeda. 3apayeit ucnbiTyeMbix
6b1N0 ONpenensTb, ecTb M MexAy ABYMSi 06beKTaMu pasnuuue B AeTansx, He 06paLLas BHU-
MaHUsi Ha pa3Mep UK KOHTEKCT. Pe3ynbTaTbl MOKa3anu, 4To B U/ILO30PHOM KOHTEKCTE UCTbl-
Tyemble Aonyckanu 6onblue ownboK U 0TBEYANU MeAsIeHHee, YeM B ABYX APYIUX YCNOBUSX.
MpennonaraeTcs, YTO UNKO30PHbIE PA3NUMS UHTEPDEPUPYIOT C Pa3IUUMSMU B AeTansax: Uc-
MbITyeMble BbIHYX/AEHbl MOAABNSATb UNNO30PHbIE PA3NIMUMS, YTO OTPAKAETCS Ha 3HEKTUBHO-
CTW 3a[,a4M NOWUCKA Pasnumnil B AeTaNsIX.

Kniouesbie cnoBa: BOCNpUATUE, 3pUTESbHBIA MOUCK, UITHO3UM, KATErOPU3aLms, OLMOKK, BHU-
MaHwue, pacrosHaBaHue 06bLEKTOB

MccnenoBaHue BbinonHeHo npu nopaepxkke PO®U N2 20-013-00778 A.

BeeneHue

3puTenbHble UNNK3KUU — SBNEHUS, MPUBNEKATENbHbIE Kak A/ 0bblBaTeNnel, Tak
W Ang y4yeHbiX. MIHTepecHO He TONbKO NepexunBaTb UX, HO U UCCIeL0BaTh MEXaHU3-
Mbl MX BO3HUKHOBEHMUS, YTOObl MCMONb30BATh B Ka4eCTBe MHCTPYMEHTA ANs U3yye-
HWS BOCMIPUSTUS U KOTHUTUBHBIX MPOLLECCOB B LLENOM.

B ncuxonorMn MOXHO BbIAENUTb [Ba MPUHLMMNMANBHO pa3sHbIX MOAX0AA
K BocnpusaTUio. OAMH U3 HUX MHTEPNPETUPYET NepeXMBaHUE UNIO3UKN KaK pe3yib-
TaT aBTOMATM3UPOBAHHBIX MpoLeccoB. KoHLenums HenocpeacTBEHHOIO BOCMPUS-
TUs 4AeT OTBET Ha Bonpoc «[loyeMy Mbl BUAMM BELLM TaKMMM, KAKUE OHU ECTb?»
cnoBaMu k. TnbcoHa: «[oToMy UTO OHM Takue, Kakne oHu ectb» (Gibson, 1950).
[pyrov noaxon MOXHO oxapakTepu3oBaTb cnoBamu P. [peropu: «Mbl BUAMUM TONb-
KO TO, YTO MOHWMaeM». Pe3ynbTaT BOCNpMATUS, NPeACTaBNEHHbIN B HAalleM CO3Ha-
HWU, 3aBUCUT OT HALLMX OXMAAHWUI, Hawero onbiTa (Gregory, 1998).

CornacHo Teopuu NpsSIMOro BOCMPUATUSA, HET HUKAKMX OWMOOK, TONbKO Pasnu-
Ynsi B ONTUYECKOM OKPYXXEHUU U [OCTYMHOCTU. OfHA U Ta e 3KoNornyeckas cutya-
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LMl MOXKET BbI3bIBaTb pa3Hble N300paxxeHUs Ha CEeTYaTKe, a OAHO M306paXkeHne Ha
ceTyaTke MOXET BbITb BbI3BaHO 6osiee YeM OAHOM 3KONOrMYecKoi cuTyaumeit. MH-
dbopmaums o CTUMy”ne, LOCTYMHas U3 M306paKEHUS Ha CeTYaTKe, ONpenensieT oKpy-
Xatwouyto cpeny. B obuem, Mbl He MOXEM CKasaTb, YTO 3TO MAK3MUS (Hanpumep,
Rogers, 2017).

Mcxons M3 Maen KOCBEHHOrO BOCMPUSTUS, NMPU MHTEPNPETALUMM MUIIIO30PHbIX
pasapaxuTeneil LoKHa NPUCYTCTBOBAaTb MHPOpPMaLMs 060MX TUMOB: 0ObEKTbI paB-
Hbl (peanbHbli MMP) U Pa3NMYalOTCs No pasMepy (NpencTaBneHne, OCHOBAHHOE Ha
6ecco3HaTenbHOM pelleHun). M BocnpusaTMe MANKO3MKM BKIKOYAEeT B cebs owmnbky
CO3HaHMs, YTO 0OBLEKTbI Pas/MyHbI, @ HEOCO3HaBaeMasl MHGOPMALMS — YTO OHM
paBHbl. MHOrOYMCNEHHbIE MCCIELOBAHMS MOKA3aaM, YTO B KOTHUTMBHbIX 3adadvax
CcybbekT crnocobeH pasnMyaTb CBOM MpPaBW/bHbIE M HEMPaBW/IbHbIE OTBETHI He-
0CO3HAHHO. TakK, NpaBU/IbHble OTBETHI UMEKT TEHAEHLMIO ObiTb 6onee HbICTPLIMM
M YBEPEHHbIMU B CPAaBHEHWUM C HEMPABUIIbHBIMM, AAXeE KOrAa YeJIOBEK CYMTAET, YTO
[eVCTBYET Hayraf, TO eCTb He pa3/IM4aeT CBOM MpaBW/bHbIE U OLIMBOYHbIE OTBETbI
(Hanpumep, AnnaxsepaoB, 1993; Baranski, Petrusic, 1998). O cnocobHocTH pasnu-
YaTb NPaBWU/bHbIE U HEMPABW/bHbIE OTBETbI FOBOPUT TaKXKE HaNMUMe TEHAEHLMM 3a-
Mea/leHus OTBETOB Mocsie OWwmnbKM, Aaxe B OTCYTCTBME 06paTHOM CBA3M (HanpuMmep,
Houtmanet al., 2012; Crump, Logan, 2013).

CornacHo Hawei runoTtese, Npu BOCTMPUATUM TEOMETPUYECKUX MNIO3UIA, Ta-
KMX Kak unnto3uu MoHso u envbeda, nponcxoaut HeocosHaBaemasi 06paboTka He
TOJIbKO 0CO3HABAEMbIX pa3MepoB 0ObEKTOB, HO U peanbHbiX. HecoBnageHune 3Tmx
OLIEHOK BbIpaXaeTcs B CurHane o6 owubke, 0 HaMUMM KOTOPOTO MOXHO CYAMUTb
Nno pe3ynbTaTaM TeKyLeld KOTHUTUBHOM OeATENbHOCTM C 3TUMU UAn3uaMu. Ecnm
MMEIOT 3HaYeHMe TONIbKO 0CO3HABAaEMble pa3Mepbl 0GbEKTOB, TO Pa3HOro poaa Kor-
HWTMBHbIE 33[a4M C MCMOSb30BAHMEM OOLEKTOB, MMEIOLWMX peasibHble pa3nnums
pa3MepoB U UNNIO30PHbIE, AO/MKHbI BbINOMHATLCS C OAMHAKOBOW 3(h(HEKTUBHOCTLIO.
OZHAKO Mbl OXMAANM, YTO CUrHan o6 owunbke ByneT 3aTpyAHSATb BbINMOJHEHWE 3a-
[ay ¢ 06beKTaMu, UMEILLMMK UNIO30PHbIE Pa3inums B pa3Mepax, Mo CPaBHEHUIO
C CUTYyauMelt UCMONb30BaHMS PeanbHbIX PasInUmid.

MeTop,

B akcnepumeHTe npuHsano yyactue 49 nobposonbueB B Bo3pacte 18 -35 net
(7 MyXU4MH, 42 KEHLMHBI).

MbI Mcnonb3oBanu 3a4avy NOMCKA Pasnnunii B AeTansx M306paxeHHbIX 06bek-
TOB, YTOObI ONpeAeNnTb BAUSIHUE UANTHO3MU pa3MepoB 0ObEKTOB Ha 3PPEKTUBHOCTb
peLueHns KOTHUTUBHBIX 334au.

YyacTHMKaM 3KCnepuMeHTa NpeabsaBnsanocb 72 napbl 06bekToB — 24 napsl
0[IMHAKOBOro pasmepa, 24 napbl ¢ pasnuunem no pasmepy Ha 10% v 24 napsl
C WNK030PHBIMU Pa3NNUMAMK (KaXKyLLMeCs pasnnuns B pasMepax) — TakKe OKO-
no 10 %. ina co3aaHns MANK30PHBIX PasfMyYniA UCNONb30BaNUCh UAN3KUK ToH-
30 1 [lenbbeda. 3apayeit UcnbiTyeMbix ObiNO ONpeaensTb, eCTb M Mexay LByMS
00bekTaMMn pasnuune B feTansax 0ObekToB, He 06paLlas BHUMAHMS Ha UX pa3Mmep
U KOHTEKCT. [MonoBuHa nap 06bekToB (36 nap) MMenu pasnuuus B AeTansx, BTopas
nonoBuHa — He umenu. Npumepbl UCNONb3yeMbIX CTUMY/IOB NMPUBELEHbI Ha puc. 1.

59



60

H.B. AHopusiHoBa v ap.

Unnio3opHbie O6BbeKTbI O6BbeKTbI
pasnuuus pasmepoB OAVMHAKOBOro pa3mMepa pasHoro pasmepa
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Pucynok 1. Mpumepbl cTuMynos

[lBa obbekTa NOSBASNIMCL Ha IKpaHe OAHOBPEMEHHO Ha 5 cekyHA, mocne Yyero
n306paxKeHne CMEHANOCb TEMHbIM 3KPaHOM, @ UCMbITyeMOMY 4aBanoch elle 2 ce-
KyHIbl Ha OTBET. Mbl pelwnan Mcnonb3oBaTb OrpaHNYEHNUsS BpeMEHN OTBeTa UCMbl-
TyeMbIX, MOCKO/IbKY MUNOTAaXKHbIE SKCMEPUMEHTbI NOKa3ain, YTo 3TO no6y>|<,u.aeT nXx
pearnMpoBaTb ObiCTpee, TEM CaMbIM COXPAHASA AS1 HAC LOMNONHUTENbHYIO NepeMeH-
HYI0 B BMAE OLIMOOK.

PesynbTathl U o6cyaeHne

AHanu3 pesynbTaToB NPOBOAMICS OTAENbHO ANS CUTYaLMi, KOraa Mexay o06b-
€KTaMu Obln Paznnuns B LeTansax v KOraa Takux pasnuunii He 6bii10. Takum obpa-
30M, B KaXX[,0 KaTeropuu pesynbtaToB 66110 no 12 nap o6bekTos.
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Pe3ynbTaTbl Mokazanu, 4To B CNyyae, Koraa Mexay 0b6bektamu He Hbino pasnu-
UMt B feTansx, B WIO30PHOM KOHTEKCTE UCMbITyeMble fonycKanu Gonblue owu-
60k (F(2,48)=13.7; p<.001) n oTBeuanu mepneHHee (F(2,48)=3.32; p<.05), uem
B ABYX ApYrnx ycnosusx (tabn. 1). 3HauMMbIX pasnnumnii No TOYHOCTM Mexay napa-
MW OLMHAKOBOro pasmepa M napamu c pasnuuvem B pasmepe 10 % obHapyxeHo
He 6bino.

Tabnuua 1. Pe3ynbtathl B Clyyae, KOrAa HeT pasnuyuii B AeTansax mMexay obbektamu (CTaHaapTHas
owubka cpeaHero B ckobkax)

CpeaHuit % npaBuNbHbIX OTBETOB CpenHee Bpems (c)
Mnnio3opHble pasnuuus 76.9 (1.75) 3.6 (0.06)
OpanHakoBble pasMepbl 88.2 (1.33) 3.4 (0.06)
Pa3Hble pasmepbl 85.2 (1.44) 3.5 (0.06)

Cxoxue pesynbtaTbl ObiM NOAYYEHBbI M B YCIOBUM, KOrAa Mexay obbekTamu
6bl1n pasnuuuns B aetanax. bonblwe Bcero owWMBOK Npomnycka UCNbITyeMble COBep-
WKWK B WNNILO30PHOM KOHTekcTe (F(2,48)=3.68; p<.05). Bpems oTBeTa npu Ha-
Nn4mn pa3nvmm?1 mexay 00bekTaMu Takxe pasnnvyanocb CTaTUCTUYECKU 3HAYUMO
(F(2,48)=20.65; p<.001): B ycnoBusSX MNNO30PHOr0 KOHTEKCTA UCMbITYEMbIM Tpe-
60Banoch 6onbLue BpeMeHH, YeM B IBYX APYrMX YCIOBUSX, HTOObI 0BHapPYXUTb pas-
NiMune Mexay KapTuHkamu (tabn. 2).

Tabnuua 2. Pe3ynbTaThl B Cyyae, KOrAa €CTb pasninyng B AeTansax mexay obbektamu (CTaHAapTHas
owwnbka cpefHero B CKobkax)

CpenHuit % npaBUNbHbIX OTBETOB CpenHee Bpems (c)

Mnnio3opHble pasnuuus 48.2 (2.04) 3.3 (0.06)
OpanHakoBble pasMepbl 53.5 (2.06) 2.9 (0.05)
PasHble pa3mepbl 55.2 (2.05) 3.0 (0.06)

TakuM 06paszoM, B UNNO30PHOM KOHTEKCTE Oblia 06HapyxeHa Hanbonee Hu3-
Kasi 3GdEKTUBHOCTb MOWCKA Pas3nnuuii, YeM B ApYrux ycnosusx. Ha cpaBHeHue
06BbEKTOB, UAMHO30PHO Pa3IMYAOLWMXCS B pa3Mepe, YXOAWI0 60sblie BpeMeHU. Mbl
ronaraem, YTo NPMPOLA AAHHOIO 3aMefIeHNS B HALLIMX IKCMEPUMEHTAX aHanormy-
Ha TOMY, YTO MPOUCXOAMT B IKCMEPUMEHTAX C HEOCO3HABaeMoW duKcaumen owu-
60uYHOro pelleHus: Habnopaatenb GUKCUMPYET UAMKO30PHOE OTIMYME KaK OLIMOGKY,
4TO OKa3bIBAET TOPMO3sLLEE BO3AEICTBME HA NMOUCK APYFMX OTAUYMIA. TakuM obpa-
30M, YBENMUMBAETCS BPEMS PELLEHUS He TOMbKO MO CPAaBHEHWIO C CUTyaLMel pas-
HbIX CTUMY/OB, HO U C CUTyaLMeN peanbHO OTIMYAKOLLMXCS MO pa3Mepam CTUMYOB.

3acnykuBaeT BHUMaHUs TOT (aKT, YTO YBENMYMBAETCS U KOMMYECTBO OWMBOK
B W/IMIO30PHOM KOHTEKCTE MO CPaBHEHWIO C APYrMMM YcioBUsAMU. OCOBEHHOCTbIO
pa3HOro poAa BM3yanbHbIX WIMO3UIA ABASIETCS TO, YTO YenoBeky Hepenko 6biBa-
€T W3BECTHO, YTO Pas3nuumns B pasMepax ABASIOTCS WANO3MEN, HO, AaXe HEeCMOTpS
Ha TO, YTO OH MOXET CaM MpY NOMOLUM IMHENKM YOeauTbCs B 3TOM, UIO30PHbINA
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3 deKT OT 3T0ro He mcyesaeT. HEBO3MOXHO OCO3HAHHO M30aBUTLCS OT WMTHO3UMK.
Ho MOXHO npeanonoXxuTb, YTO HEOCO3HABaEMbIM CUrHaN 06 owmbke NpUCYTCTBY-
€T Ha NPOTSKEHWUU BCEro BPEMEHU MepexmnBaHus unnosuu. Mo Bceit BUAMMOCTH,
3TO M MPOBOLMPYET BO3pACTaHWE KONMYECTBA OWMOOK B WMIIKO30PHOM KOHTEKCTe
(maxe B CpaBHEHUM C YC/IOBMEM WCMOb30BAHUS OOBHEKTOB, MMEIOLLMX peasibHble
pasnuuns B pasMepax, ConocTaBunMble C TEMU, KOTOPbIE 334at0TCS NMPU NMOMOLLM U-
no3un). Taknum 0bpas3om, MoxeT BbiTb CAeNaH BblIBOL, YTO UMEHHO MepexuBaHue
WNI03MK pa3Mepa SBASETCS NPUUUHON CHUXKEHUS 3DDEKTUBHOCTM 3a4a4M NOUCKa
pasnuunii B fetansx 06bekTos.
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THE ROLE OF ILLUSIONARY CONTEXT IN THE VISUAL SEARCH
OF DIFFERENCES

N. Andriyanova (1), M. Filippova (1), V. Karpinskaia (2)
andriyanova89@mail.ru

1 — Faculty of Psychology SPbSU, Saint Petersburg; 2 — Faculty
of Liberal Arts and Sciences SPbSU, Saint Petersburg

Abstract. In this research we studied the influence of illusions on the visual search of
differences between objects. Stimuli included 72 pairs of objects: 24 pairs with equal size,
24 pairs with 10% difference in size and 24 pairs with an illusionary difference in size. For
illusionary differences we used Ponzo and Delboeuf illusions. Participants had to respond
whether the paired objects had differences in details or color (without paying attention
to size and context). Half of the objects had such differences and the other half did not
differ. We found that in the illusionary context participants made more errors and responded
more slowly than in the other two contexts. There were no differences in accuracy between
pairs with equal size and pairs with 10% difference. We suppose that illusionary differences
interfere with differences in details, so participants had to inhibit the illusionary differences.
It is important to note that there was no such tendency observed for the objects with real
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differences in size. Thus, we can conclude that illusion influences the visual search of
differences between objects.

Keywords: perception, visual search, illusions, categorization, errors, attention, object
recognition
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YCTONYUBOCTb BHUMAHUS B LLUDPOBOW CPEAE
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HavumoHanbHbIM nccnenoBaTenbCkun yHUBEpCUTET
«BbIclas wKona s3KOHOMUKMU», MocKBa

AHHoTauus. B HacToswwee Bpems Bce 6onee nonynspHbIMM CTAHOBSATCH UCCNIEA0BAHNS NO3Ha-
HMa B umndposoit cpepe. OfHaKO GaKTUUECKM He CyLLecTBYET UCCNeA0BaHUIA, MOCBALEHHbIX
BbISIB/IEHUIO KOHKPETHbIX MEXaHU3MOB BIMSIHUS LIMPPOBOI Cpefibl HA MPOLLECChl BHUMAHMS.
Mon mMexaHusMamu umdpoBOM Cpeabl MOHMMAKOTCA CBOMCTBA, Npucywme umMdpoBbIM Cpe-
[,aM, BapbMpOBaHME KOTOPbIX MOXET NPUBOAMTb K M3MEHEHMSM MNapamMeTpoB BHUMaHMS.
B HacTosLwei pabote 6bina npeanpuHaTa MOMbITKA M3yYeHUS TaKoro CBOMCTBA LM(POBbIX
cpen, KaK HacblLWeHHOCTb. Llenb aaHHo paboTbl 3ako4anach B NpoOBEAEHUM IMMUPUYECKOTO
MCCnenoBaHMs, NOCBSLEHHOrO YCTOMYMBOCTU BHUMAHUS B ABYX LMPPOBLIX YCIOBUAX: YNpO-
LLLEHHOM U CNOXHOM. 1N OLLEHKM YCTOMYMBOCTM BHUMAHUS UCMOb30BANCS MOAUPULIMPOBAH-
Hbllt TecT BypaoHa. lMony4yeHHble pe3ynbTaTbl MOKa3bliBAOT, YTO BHUMaHUE SBNSETC MeHee
YCTOMYMBbLIM B YNPOLLEHHOM YCIOBMM, YTO BblpakaeTcst B 6onee HM3KMX NoKasaTensix TOYHO-
CTW BbINONHEHMS MOAMDULMPOBAHHOIO Tecta bypaoHa B CpaBHEHUM CO CIOXHBIM YCIIOBUEM,
0[lHaKO B YNPOLLEHHOM YCNI0BMUM HAbNOAAETCS MEHbLLEe KONMYecTBo owmnbok. HacToswee mc-
cnefloBaHMe MOXET PaCLUMPUTb HALM 3HaHUS O CBOWCTBAX LIMPPOBbIX CPeA 1 UX Henocpea-
CTBEHHOM BJIMSHUM Ha BHUMaHME.

KnioueBbie cnoBa: uudpoBas cucTemMa, KOTHUTMBHAsS CUCTEMA, YCTOMYMBOCTb BHUMAHWS,
CNOXHOCTb UM(POBON Cpeapl, HACILLEHHOCTb LMBPOBOI cpenbl

McecnepoBaHue ocylecTsneHo B pamMkax lNporpamMmmbl dyHOaMeHTanbHbIX nccnenosaHunin HAY
BLU3 B 2021 romy.

BeeneHue

OAHO M3 NoNynspHbIX HaNpaBieHWIA UCCNefO0BaHNIA B COBPEMEHHOW KOTHUTUB-
HOM NCUXONOrMN — U3yYeHne BHUMaHKS B LndpoBoii cpene. OfHaKo 0 CBOMCTBAX
uMdpoBOWi Cpelbl C TOYKU 3PEHUS KOTHUTUBHOM 06paboTKM M3BECTHO He Tak yX
MHOro — CyliecTByeT npoben mMexay TeOPeTUYECKUM WM IMMUPUYECKUM MOHMMA-
HMEM KOHKPETHbIX CBOWCTB LM(POBOI Cpeapl, KOTOPble BAMAIOT Ha BHMUMaHMeE.
MOXHO BbIAENUTb psa NOAXOA0B, KOTOPble paboTalT C HUMM U MbITAOTCA MOHATb
B3aMMOAENCTBME MeXAy HUMU, pacnpefeneHHoe No3HaHKWe, pacluMpeHHOoe No3Ha-
HWe, Hayka 00 MCKYCCTBEHHOM, YenoBek-komnbloTepHoe B3aumopeiicteue (HCI),
aKkonorusa aptedaktoB u uudposas skonorus (Falikman, 2021). O6wum ong 3Tnx
NOAXOAOB SBNSETCS «Pa3MbIBAHUEY» MPAHULL, KOTHUTUBHOM CMCTEMbI U BKIIKOYEHME
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B [eSTeNIbHOCTb MHAMBUAA OKPYXKAOLMX MHCTPYMEHTOB, B TOM Yucie LUMUbPOBbIX
ycTpoicTB. OgHaKo CcTeneHb BKAOYEHUS M hopMaT ero pasnunyHbl. C 0gHOM CTOpo-
Hbl, CYLLeCTBYET NpeaCcTaBieHue 0 UMPPOBbIX CUCTEMAX KaK MHCTPYMEHTaX AOCTU-
XEHUS LLeNu, a C Apyroii — NpennosiokeHe 0 BOSMOXHOM 06pa3oBaHUM eanHOM
CUCTEMBI NOCPELCTBOM MHTErPaLmMu LMdPOBOM CUCTEMBI B KOTHUTUBHYHO.

HekoTopble aMnupuyeckue UCCiefoBaHUs, HanpaBneHHble Ha U3ydeHue dak-
TOPOB BAMUSHMS LM(POBO Cpesibl, COCPELOTOMMBAKTCS HA CPABHUTENbHOM aHanu3e
BHMMaHMS B UMPOBBIX U peanbHbiX ycioBusx. Hanpumep, Hamu 6bi1o uccnenoBa-
HO BHMMaHWe B LMGDPOBbIX (KOMMBIOTEPHBIX) M peanbHbIX (ByMaXKHbIX) YCIOBUAX HA
npuMepe UCMnosib30BaHWs opraHaisepa. Tect bypaoHa MCNonb30Bancs Kak MeTo-
OMKa L9 OLEHKWM MoKasaTenei BHUMAHWUS. YUYACTHUKM LOMKHbI OblIM 3aMNOMHUTbL
HECKOJIbKO CJ10B, @ 3aTEM HaWUTK 3Tv cioBa cpeam Apyrux. CornacHo 3ToMy uccieno-
BAHWIO, TOYHOCTb pPeLleHus 3aia4 Ha BHYMaHWE pa3nyaeTcs B 3aBUCUMOCTH OT yC-
noBwMiA: «byMaxkHas» rpynna 6bina 6onee TouHoM 1 HGbicTpoit (Gorbunova, Anufrieva,
2020). l'oBOps 0 HENOCPEACTBEHHOM BAUSHUM LMDPOBOW Cpeabl Ha BHUMaHue, CTo-
UT 0TMeTUTb paboTty Jlesu ¢ konneramu (2016). B nccnepoBaHnm yyactTHUKM Hbiam
pasgeneHbl Ha NATb OTAENbHbIX TPYMN Mo TUMY MOJy4aeMbIX COOBLEHMI: CO06-
LeHMe C TEKCTOM MK CooBLLEHME C KapTUMHKOW, BCMbIBalOLLMeE B OKHe Bpay3epa,
TekcToBble SMS unu rpaduyeckme MMS un KoHTponbHas rpynna. Bo Bpems akcnepu-
MeHTa OHM LOMKHbI OblIM UrpaTb B COPEBHOBATENbHYIO MHTEPHET-UTPY, B TO BPEMS
Kak Co0bLLeHNs NOCTyNanu Ha cMapTdOH UM NOSIBASNCH Ha 3KpaHe. B pesynbTate
rpynna, nosy4aBluas u3obpaxeHne ¢ KapTUHKaMK, UMena camoe AJUTeNbHOe Bpe-
M$l BOCCTAaHOB/EHMS YCTOMYMBOCTM BHUMAHMS U3 BCeX rpynn. JleBu oeMoHCTpupyer,
YTO HACILLEHHOCTb KOHTEHTa ByAeT 0Ka3biBaTb BAWSHWE HAa NMPOLOMKUTENBHOCTb
BO3BpaLleHus K 3apaye (Levy et al., 2016).

Mnotesa n MeToauKa

B maHHOM uccnenoBaHMKM BapbMpoBanachb CTeneHb LMPPOBOWA «CIOXKHOCTUY,
BbIpa)XE€HHAs B HACbILLEHHOCTM — CBOMCTBE LM(POBOI Ccpenbl COAepxaTb B cebe
60nbLIOE KONMYECTBO MHTEPAKTUBHbIX 3/1IEMEHTOB Pa3/IMYHOro xapaktepa. lNoHsatne
HaCbILLEHHOCTM OnepaLMoHaNM3MpoOBaHO B AaHHOM paboTe Kak OTKIMK CUCTEMbI
Ha OEeNCTBME UCMbITYEMOro: U3MEHEHME LBETa MM COCTOSHUS dNIEMEHTA MHTEep-
deiica Npu HaBeAEHUM HA HEero MbIWKU UAM HaxaTuu. MpuHMMas 3TO BO BHMMa-
HWe, HanNpaB/IeHHOM MMMNOTe30M ABNSETCA NPeANnoN0XKEHWE O TOM, YTO YCTOMYMBOCTb
BHMMaHus B TecTe bypaoHa GyneT Bbille, eCv TeCT BbINONHAETCS B KYMPOLLEHHOMY
undpoBoM ycnoBun. [In3aiiH 3KCNeprMeHTa — MEXrpynrnoBoi (2 rpynnbl), Hesa-
BMCUMOW NepeMeHHON SBNSETCS KONMMYECTBO MHTEPAKTUBHBIX 3/1IEMEHTOB, 3aBUCHU-
MO NepeMeHHOW ABNSETCS KOIMYECTBO BEPHO M OWMOOYHO HAMAEHHbIX CTUMYJIOB.
YnpolueHHoe ycnoBue cpefibl — 3TO CHUMOK 3KpaHa KoMmbtoTepa 6e3 MHTepaKTuB-
HbIX 3/1EMEHTOB (pPeann30BaHO C UCMNOAb30BAHMEM NPOrpaMMHOro naketa Psychopy
Ha nnatdopme Pavlovia). B cnyyae ynpolieHHOro ycnosus ucnbityemMble pabotanu
B MOJIHO3KPAHHOM pexuMe, TaknuM 06pa3oM OHM BUAENM TONbKO CHUMOK 3KpaHa
(puc. 1), roe BEPXHAS M HWXKHAS NaHenu Bbln YacTblo CHUMKA, MO3TOMY MPU Ha-
BEEHUWN Ha NtOON 3neMeHT MHTepdelica He NMPOUCXOAMNO0 HUKAKMX U3MEHEHUI
(uBeTa unu coctosHms). TONAbKO NPU HAXKATUM Ha CNOBO B CMHEM CNOTE NOABASANACH
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PucyHok 1. 3agauHoe npocTpaHCTBO Anst 0benx rpynn B 3KCNepuMeHTe

nepeyepkuBaroLLas MHus. CoxHoe ycnoBue — 3T0 CaliT CO BCEMU UHTEPAKTUBHbI-
MW 3NeMEeHTaMK, KOTOPbIM Bbin pa3paboTaH ong uenei uccnenoBanuns. B cnoxHom
YCNOBUM UCTbITyeMble paboTanu Ha caiTe, rae BCe 3NEMeHTbl AaBanu OTKIUK MNpu
HaBeAEHUWU/HAXKATAWN, BEPXHSS M HUXKHSS MaHenu Bblnu MHTEPAKTUBHbI (ABASNCD
yacTbto bpaysepa).

[lns oueHKM YCTOMUYMBOCTM BHUMAHMS MCMONb30BaH MOAUGDULMPOBAHHBIN TecT
bypaoHa. MoanbunumnpoBaHHO YacTblo TecTa ABnseTcs Gopma ero npeacTaBaeHuUs:
BOCCO3/aH MPWBbIYHbINA AM3aiiH KaneHAaps, C1oBa A MOMCKA HanoMUHatT dop-
My 3anucu Aen B eXeAHEBHWK. B TecTe Ha yCTOMUYMBOCTb BHUMAHMS yHaCTHUKM 3a-
MOMMWHaNU Tpu CNOBA, NPOAEMOHCTPUPOBAHHbIE B TeYEHUE 5 CEKYHA. 3aTEM OHM
MCKanu BCe CI0Tbl, KOTOPblE COLEPXKAT Lenesble C10Ba, B TedeHne 30 cekyHa. 06-
Lee KONMYEeCTBO CTUMYNOB B Kaxaol npobe oanHakooe — 210 (cetka 30 cTpok
u 7 cton6buos). OfHAKO KONMYECTBO LieNeBbIX CTUMYNOB B Npobe BapbupyeTcs:
10/25/45 npoueHToB OT BCex cTMMynoB, no 10 npob Ang Kaxaoro ycioBus, cneno-
BaTenbHo, Bcero 30 npob. JaHHble cobupanncb NyTeM pacnpoCcTpaHeHUs CCbINKK
Ha CanT UK ccbinkn Ha cepsuc Pavlovia.

Bbi6opka

IMMNMpUYEcKas YacTb MCCIe0BaHMA peann3oBaHa Ha 6ase genapTamMeHTa ncu-
xonornn HUY BLU3. K yyactuio npueneyeHbl CTyaeHTbl 06pa3oBaTenbHOM npo-
rpammbl «lcuxonorusa» B Bo3pacte oT 18 no 24 net (M=23.4, Bcero 40 yenosek,
10 MyX4MH), C HOPManbHbIM MW CKOPPEKTUPOBAHHbLIM 3peHuneM, b6e3 HeBponorunye-
CKMX HapylueHuid. MpoxoxaeHne 3KCnepuMMeHTa BO3HarpaXkaanochb AOMOSIHUTENb-
HbIM 6anioM K oueHKe 3a y4yebHble AucuMMIMHbL. Ha 3Tane 06paboTkmM AaHHbIX
OblNI0 MCKOYEHO 4 YenoBeKa, UTOr0 aHANU3MPOBANUCH AaHHbIE 36 UCMbITYEMbIX
(17 — cnoxHoe ycnosue, 19 — ynpouieHHOe ycnoBue).
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PucyHok 2. KonuyectBo ownbok (cnesa) M KONMYECTBO NPaBMIbHO 06HapYXKeHHbIX Lienei (cnpasa)

Pe3ynbTathbl

O6paboTka W aHanM3 AaHHbIX, BM3yanu3auus pesynbTaToB MNPOU3BOAU-
nmce ¢ nomowbio R v. 1.2.1335, HopManbHOCTb pacnpeneneHuin 6oi1o0 npoeepe-
Ha ¢ nomolbto Tecta LWanupo-Yunka (p<.002). Takke nNpuUMeHANCs Kputepuin
MaHHa - YUTHU Ang npoBepKu rmnoTesbl 06 OTCYTCTBUM pasnnumnii Mexay rpynna-
MU. AHaNM3MPOBaNMCh NOKa3aTenn TOYHOCTMU (KOSMYECTBO MPaBUIbHO AEeTeKTUPO-
BAHHbIX LieNeBbIX C/10B) M OWKMOOK (KONMYECTBO HenpaBWIbHO AETEKTUPOBAHHbIX
CNOB-ANCTPAKTOPOB). bblNn 06HAPYXKEHbI 3HAUYMMbIE Pa3IMUMA MEXAY rpynnaMu co
CNOXXHbIM U YyNPOLWEHHbIM YCTOBUAMU MO NapaMeTpy TOYHOCTU, YTO OTPaXKEHO Ha
puc. 2 (correct detection) (W=957, p=.004). lononHuTenbHO Bbin NpOBEAEH ABYX-
(aKTOPHBbIM AMUCNEPCUOHHBINA aHanus, rae epynna Gbina MeXrpynnoBoi nepeMeH-
HOM, @ mun — BHYTPUIPYNNoOBOW; 06HApYKEHO 3HAYMMOE BAUSHWUE epynnbl U muna
(epynna: F>17.13, p<.000, n *=.266; mun: F>547.627, p<.000, n *=.846).

06cyxaeHue pe3ynbTaToB

0606uas U MHTepnpeTMpys MOJyYEHHbIE Pe3yNbTaTbl, MOXHO MpPeLnoso-
XUTb C/lefylollee: HACbILEHHOCTb LMGPOBOI Cpeabl, onepaLvoHann3npoBaH-
Has B M3MEHEHMAX 3/IEMEHTOB MHTEpdeiica Npu B3aMMOLEMCTBUM C HMMMU, He
MeperpyxaeT BHMMaHUs, TeM CaMblM He [enas ero MeHee ycToiuMBbIM. Hampo-
TUB, NOAOGHbIE U3MEHEHUSI MOTYT BbICTYNATh «MOACKA3KaMu», MOLAAEPXKUBAIOLLM-
MK POKYC BHMMaHUS Ha KOHKPETHOM 3f1EMeHTe uHTepdeiica B npouecce paboTbl.
B coOTBETCTBUM C HEKOTOPLIMU UCCNEA0BAHUSMU HU3KME MOKa3aTenu yCToNYnBO-
CTW BHUMaHUS MOTyT HabnoaaTbest Npu paboTe B UMGPOBOI Cpeae C HapyLEHHbIMU
npuHuMnamu 3abunutn (Wang et al., 2014). laHHoe nccnepoBaHue 66110 BbINOA-
HeHO 6e3 rpy6biX HapyLIEeHWI MPUHLMMOB K033a0OMANUTU U C MAKCMMalbHbIM COXpaHe-
HWMEM BCeX COCTaBASIOLWMX CAMTOB MO TUMY KaneHaapei/opraHai3epos. ITOT GakT
[JaeT OCHOBaHWA Mosaratb, YTO OblIM UCKIHOYEHbI BAMAHUS HACbILLEHHOCTU WMHO-
ro XxapakTtepa, C/1e[0BaTe/bHO, MOMyYEHHbIE JaHHbIE CYTb Pe3y/bTaT BO3LENCTBUS
3KCNEepUMEHTaNbHbIX ycnoBuit. COOTHOLLEHWE MOKa3aTenell TOYHOCTU M OWMnBOoK
MOXET FOBOPUTb O TOM, YTO B CJIOXKHOM YC/TOBMM UCMbITYEMbIE YaLLEe HAXMMANMU Kak
Ha BepHble, TaK U Ha HEBepHble 06bekTbl. B3siTbie BMecTe, faHHble dakTbl Tpeby-
0T [a/IbHEeMLIEero NposiCHEHUs MOCPEeACTBOM 3KCMEPUMEHTA C YBEIMYEHUEM KOMU-
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yecTBa BpeMeHu paboTbl (1 MMHYTA) M TECTUPOBAHWEM APYrMX CBOMCTB BHUMAHUS
(K MpuMepy, Nepek4YaemMocTh).

Jlutepatypa

Falikman M. There and back again: A (reversed) vygotskian perspective on digital
socialization // Frontiers in Psychology. 2021. Vol. 12. P.501233. http://dx.doi.org/10.3389/
fpsyg.2021.501233

Gorbunova E.S., Anufrieva A. Working memory and attention in online and offline
organizer users // CNoCOBHOCTH U MeHTaNbHble PECYPChl YeNoBeKa B MUpe rMobanbHbIX nepe-
MeH / nof pen. AJl. Xypasnesa, M.A. XonogHo#, MN.A. Cabagowa. M.: MHCTUTYT ncuxonoruu
PAH, 2020. P.1557 -1563.

Levy E.C, Rafaeli S., Ariel Y. The effect of online interruptions on the quality of cognitive
performance // Telematics and Informatics. 2016. Vol. 33. No. 4. P. 1014 -1021. http://dx.doi.
org/10.1016/j.tele.2016.03.003

Wang Q., Yang S., Liu M., Cao Z,, Ma Q. An eye-tracking study of website complexity from
cognitive load perspective // Decision Support Systems. 2014. Vol. 62. P.1-10. http://dx.doi.
0rg/10.1016/j.dss.2014.02.007

SUSTAINABILITY OF ATTENTION IN A DIGITAL ENVIRONMENT
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Abstract. The trend of searching for the interaction between cognition and the digital
environment is becoming more popular. Despite this fact, there are no studies that are
dedicated to revealing parameters of the digital environment that influence the attention
process. Digital environment parameters refer to the properties of digital environments,
the variation of which can lead to changes in attention parameters. In the present paper,
an attempt has been made to study the saturation of digital environments. The study aims
to conduct empirical research on attention sustainability under two digital conditions:
simplified and complex. The modified Bourdon test was used for evaluating the accuracy of
attention. The results showed that attention is less stable in a simplified condition, which
is expressed in low accuracy rates compared to a complex condition, but in the simplified
condition there were fewer errors. This study can enhance our knowledge of digital
properties and their direct impact on attention.

Keywords: digital system, a cognitive system, attention sustainability, digital system
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B/IMSIHUE BEPBAJIbHOTO SIPJIbIKA HA OLIEHKY CYXXAEHUI
O KATEFTOPUM COXPAHAETCA, OAXE ECJIU Mbl HE MOMHUM APJ1bIK

N.A. Acnanos (1), t0.B. CypopruHa (2), A.A. Kotos™ (2)
al.kotov@gmail.com
1 — MI'Y, Mocksa; 2 — HMY BLL3, Mocksa

AHHoTauus. B npesnctaBneHHOM nccnenoBaHMm Mbl BOCpounssenu 3pdeKT BAMsSHUS Bepbanb-
HOrO IpfiblIKa HA OLLEHKY CYXAEHWM, KOTopbli 6bin HaaeH TndduHoM u konneramm (Giffin
et al, 2017). B cBoeM 3KCNepuUMEHTe OHU MPenbsiBASAN UCTOPUK, ONUCHIBAKOLLME CTPAHHOE
noseaeHve yenoseka. Okasanocb, YTO Nocneaytolmne CYXAeHHs, 0BbsCHALWMe CTpaHHOe
NoBeAEHWE YenoBeKa CKNOHHOCTbIO K TaKOMYy MOBEAEHMI0, BOCMPUHUMANIUCH Y4ACTHUKAMU
uccnefoBaHus kak Gonee ybeauTenbHble, €CIUM K UX OMUCAHUIO [,06ABAANCS SApAbIK — WUC-
KyCCTBEHHOE Ha3BaHMe A1 pacCTpoiCTBa. ABTOPbI NPELNONOXMUIM, YTO BEpPOanbHbINA ApPMbIK
U3MeHsIeT CyXKAeHus, [06aBnas K KaTeropum CBOWCTBO 06OGLLEHHOCTH, HE3ABUCUMOCTU OT
cybbekTa. Mbl BocnpousBenu pesynbTathl B JkcnepumeHte 1 (N=314), a B nocnegywouiem
Jkcnepumente 2 (N=155) Mbl pasgenunu BocnpusTMe MHOOPMALUMKM O KAaTEropun U OLEHKY
3TOM MHhOPMaLMKM BO BpeMeEHM (3afepKKa AAuNnach ofHy Heaento). Mbl 0BGHapyXunu, 4To
3ddeKT coxpaHseTcs Aaxe TOr4a, KOrAa /04U BbIHOCAT CYXKAEHUS OCHOBbIBasCb Ha CBO-
MX BOCMOMMHAHMAX O KAaTEropuu, U, COFNACHO KOHTEHT-aHanu3y BOCMOMMHAHWIA, Y4acTHU-
KW B yCNOBUM C BepOasbHbIM AP/bIKOM NMOMHAT 6o/blue MHDOPMALMKU U3 OMUCAHUS, HO NpU
3TOM He NMOMHSAT CaMOTo AP/bIKA, MCMO/b3YIOT BMECTO HEro Apyrue HasBaHus U3 06nactv pac-
CTPOICTB (Hanpumep, «6oNe3Hb» UNKM KKNEMTOMAHUS»). STU pe3yibTaTbl NO3BONSIOT BblABM-
HYTb HOBYIO MHTEpPMNpeTaLMI0 AaHHOTO 3hdeKTa: Mbl CYMTAEM, YTO B IKCNepuMenTe Giffin et al.
SpAblK He [,06aBNSN HOBbIX CBOWCTB K KaTeropuu, a BblAeNAN COOTBETCTBYIOLLYIO CEMaHTUYe-
CKyto 0611aCTb, NO3TOMY 06HAPYKeHHbIN 3PdeKT Obln BbI3BaH akTUBALIMEN PeNeBaHTHbIX 3TOM
061aCTV 3HAHWIA B CEMAHTUYECKOM NamaTy.

KnioueBble cnoBa: BepbanbHbIi ApnblK, 00bSICHEHWE, NaMATb, KAaTeropusauus, penamkaums

MccnenoBaHme nopnepxaHo rpaHtom POOKM N220-013-00698 «BnusHue [oCTynHOCTM
HaUMEHOBAHMA MPU3HAKOB OObEKTOB HA KATEropuanbHOE HayyeHwe y AeTeil AOLWKObHOro
M MNAJALIEro WKObHOIO BO3pacTax.

Beenenue

B nccneposanumn K. Tuddun u coastopos (Giffin et al., 2017) uccnenosatenu
onucanu 3ddeKT, Npu KOTOPoM 0ObSCHEHME HA OCHOBE anennsauMu K KaTeropum
BbIMSAUT ybenuTenbHee, eCiM KaTeropuu npucBamMBaeTcs BepbanbHbIi SpAbIK.
B cBOoMX 3KCnepuMMeHTax OHWM MCMONb30BaAM WUCTOPWUM, OMUCHIBAIOLME KYNbTyp-
Ho-creundUuyeckne paccTpoicTBa, HE3HaKOMble pecrnoHAeHTaM. ABTopbl 06Hapy-
UK, 4TO 0OBACHEHWS, B KOTOPbIX CTPAaHHOE noBeAeHne 60NbHOr0 06BACHSIOCh
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CK/IOHHOCTbIO 3TOr0 YenoBeka BecTn cebs nopobHbiM 0bpa3om, kasanucb Honee
ybeautenbHbIMK, €CIM pacCTPOMCTBY AaBancs apablk (MCNOIb30BaNoCh NPUAYMaH-
Hoe cnoBo «aenatadus») U 3TOT AP/bIK UCNONb30BaNCs B 06bACHEHUM (HanpuMmep,
obbsicHeHne «EneHa BepeT cebs Tak, MOTOMY UTO y Hee aenaTtadus» 6bino ybeau-
TenbHee, yeM «EneHa BegeT ceb Tak, NOTOMY UYTO Y HEE CTb CKIOHHOCTb K TaKOMy
NMOBELEHMION).

B HaweM uccnenoBaHMM Mbl MOCTABUAM 33434y YTOUHWUTD KOTHUTUBHYH NPUPO-
oy 3Toro 3 dekTa. Mbl NPeAnon0XMUAN, YTO BKIIKOUYEHME SP/blKa B ONMCAHUE CTPaH-
HOro MNOBEAEHMS BAMUSET HA CaMy KaTeropm3aLmio: COLManbHbIM ONbIT MOACKa3biBAET
N0AAM, YTO MCUMXMYECKME pacCTPOMCTBA COMPOBOXAAKTCS CTPAaHHbIM MOBELEHM-
€M M MMEeKT HaykoobpasHble Ha3BaHMsl. COOTBETCTBEHHO, CaMO Hanuuue apibl-
Ka MOXeT ObITb 3HAYMMbIM MPU3HAKOM A1 OTHECEHMS OMUCbIBAEMOrO NMOBEAEHMS
K KaTeropuu «b6one3Hb», YTo Bbi3biBaeT 06paboTKy MHbOPMaLMK B COOTBETCTBUM CO
CXEMOW 3TOW KaTeropum — Befb, Kak U3BECTHO, COLMANbHbIM OMbIT YEN0BEKA U €ro
HauBHbIe TEOPUM MOTYT HaNpsIMyIo ONpenensTb pe3ynbTaT kateropmsauum (Murphy,
Medin, 1985; Wisniewski, Medin, 1994). lNpeapbioywwimnii onbiT, AOCTYNHbIN B NAMATH,
yyacTByeT Takxke M B (GOPMMPOBaAHWMM CyXAeHU — Hanpumep, runote3 (Weber
et al,, 1993; Thomas et al., 2014) — n o06vsicHeHuni (Hussak, Cimpian, 2018).

Ecnmn Hawe obbscHeHWe BepHO, TO B 3agaHusax K. MmbduH n coaBTopoB sp-
NbIK 6yAeT BbINOMHATD CAYKEOHYI0 posib, y4acTBYS Ha 3Tane KaTeropusaumm B ponu
CBO€0Opa3HOro ykasaTeNs Ha peNieBaHTHYK KaTeropui uauM o6nacTb 3HaHMS,
W yOanaTbCs U3 NaMsaTu, KOraa KaTeropmsaums 3aBepLlieHa, Tak Kak OH yXKe BbIMosi-
HWN CBOK OCHOBHYH YHKLMIO.

Pennukauusa. Metoguka

B uccnepoBanum npuHano yyvactme 314 venosek (177 xeHwwHbl, M=21.82,
SD=7.31, 86 % nmenun HeokOH4YeHHOE BbiCLlee 0bpa3oBaHue). B nccnenoaHmm uc-
noNb30BaNMCb MaTepUanbl U3 penauuuMpyemMoro uccneaoBanHuns MadouH u konner.
MaTepuarnbl NpeacTaBnsnmM cobolt yeTblpe TeKCTa B 5 — 6 NpefioXeHuit ¢ KOpoTKOM
MCTOPUEN, B KOTOPOW YenoBek cebs Ben cTpaHHbIM obpasoMm. Mpu co3paHum xa-
PaKTEPUCTUK OMUCbIBAEMbIX MOBeLEHYECKMX MATTEPHOB aBTOPbl PYKOBOACTBOBA-
JIUCb CUMMNTOMaMM KyNbTYpHO-CNeundUIeckUx NCUXMUYECKMX PacCTPOMCTB, YTOObI
COXPaHWUTb HU3KYIO BEPOSITHOCTb, YTO OMWCaHWE MOBEAEHMS MOXET BbiTb 3HAKOMO
pecnoHAeHTaMm.

Kaxabii TekcT 6bin Co34aH B ABYX BapuaHTax, Ans KaXA0ro yCi0BMS UcCneno-
BaHus. B ycnoBuu ¢ 8epbansbHbIM SpasikoM TEKCT cofepKan npuaymaHHoe C/oBo,
obo3Havalolee noBeseHne. B KOHTPONBHOM YCNOBUK TOT e CaMblil TEKCT He Co-
LepXan Ha3BaHMa noeeneHuns (cM. Tabn. 1).

[lns kaxporo TekcTa 6611 cocTaBneH Habop 13 15 yTBepxaeHuit. Bonpochl 6biiu
HanpaBfeHbl Ha OLEHKY Pa3HbIX XapaKTepUCTUK NoBeaeHUs. Tak, B YTBEPXKAEHUAX
NPOCUAN OLLEHUTb CTEneHb BUHOBHOCTM YeN0BEKA B CBOEM MOBEAEHMM, CTabUb-
HOCTb NOBEAEHMS B MPOLLIOM U B 6yayLleM, BEpOSTHOCTb GMONOrMYECKON UK NcK-
XONIOrMYeCcKoi NpMpoabl NOBeAEHUS, BOSMOXHOCTb BbIIEYUTb UM KOHTPOIMPOBaTb
noBeAeHue C NMOMOLLbID MeAMKAMEHTOB MM NcuxoTepanuu. Bce matepuansl ony-
61MKOBaHbl B OTKPbLITOM A0CTYNE M JOCTYMHbI Ans npocMoTpa: https://osf.io/52dsn/.




BnusHue BepbanbHOro Spnbika Ha OLLEHKY CY>XAEHUI O KaTeropum...

Mbl nepeBenu 1 aganTMpoBanu MaTepuanbl Ha PyCCKUiA S3biK. B YacTHOCTU, Mbl
3aMeHUIN UMEHA repoeB Ha UMEHa, LUMPOKO PaCcnpOCTPaHEHHbIE CPeLM PYCCKOro-
BOPSALLMX NlI0AeN, NpUAYMaHHOe Ha3BaHWe nosedeHus (depathapy) nepesenu 6yk-
BanbHO (denamagus).

MccnenoBaHne NpoBOAMIOCH OHMAMH. YYaCTHMKM Cny4variHbiM 06pa3om nona-
[,anv B OHO M3 ABYX yCI0BWIA. Bo BpeMsi ncciefoBaHWs OHM CHavana YnTanv OamH
U3 YeTblpex TEKCTOB B OMpeLesieHHOM YC/I0BUM, 3 3aTeM OLLeHMBANM TPUHAALATb
YTBEPXKAEHWIM, UCNONb3ya 7-6annbHyto WwKany JinkepTa. B 3aBeplueHne oHu npeno-
cTaBnanu aemMorpaduyeckyto nHdopmaumio o cebe (non, Bo3pact, obpasoBaHue).

Ta6bnuua 1. MpuMep CTUMyYNbHOTO MaTepuana B ABYX YCnoBusX. KypcuMBOM BblAeNeHo MecTo,
B KOTOPOM BCTPEYAETCS Pasnuume Mexay YCI0BUAMM

Ycnosue ¢ Bep6anbHbIM APbIKOM KoHTponbHoe ycnosue
EneHa — 40-neTHss xeHwmHa. HenaeBHo oHa Enena — 40-neTHas xeHWwuHa. HegaBHo oHa
Hakpuyana Ha ceoero 6occa 1 ynapuna ero, Hakpuyana Ha cBoero 6occa 1 yaapuna ero,
Koraa oH 06paTuCs K Heit No NOBOAY NPOeKTa, Korga oH 06paTUNCs K Helt Mo NoBOAY NpoeKTa,
Haz KoTopbIM OHa paboTaeT. B pe3synbTate ee Haj KoTopblM OHa paboTaeT. B pesynbtate ee
60occa npuwnock rocnutanusmposats. Mocne 6occa npuiwnock rocnutanusmposarts. Mocne
cnyuusLuerocs konneru Enexbl coobwmnu, 4to ee cnyumsLuerocs konneru Enexbl coobwmnm, 4to
BClo Tpsicno. Okazanocs, 4mo y EneHbl denamagus — | ee Bcto Tpsicno. Okasanocs, Ymo y Enexsr ecme
CK/IOHHOCTb BECTU Cebs arpeccUBHO PU3MUECKM U CKIOHHOCMb BeCTU cebst arpeccuBHO BU3NYECKM
BepbanbHO U UCMbITbIBATL MPU 3TOM APOXb. 1 Bep6anbHO M UCMbITbIBATH MPU 3TOM [LPOXb.

Pennukauus. Pesynbratbl

AHanu3 pe3ynbTaToB MO OLEHKEe YTBEPXKAEHWI MPOBOAMICS C MOMOLLBI AMC-
nepcuoHHoro aHanusa (ANOVA) ¢ aByms daktopamu (ycrosue, mekcm). Pe3synb-
TaTbl MOKAa3anu 3HaYMMblE pa3nnuna B 7 U3 9 yTBEPXKAEHWIM, B KOTOPbIX aBTOPbI
OPUIMHANbLHOIO UCCNeaoBaHusa obHapyxunun 3ddekt BepbanbHoro spnbika. Camu
pasnnunsg UMenu To Ke HanpaBfeHWe, YTO U B OPUTMHANBHOM UCCNefoBaHuu. Tak,
YYaCTHUKMN U3 YCIOBUS C 8epbasIbHbIM SP/IbIKOM, O CPABHEHUIO C YYaCTHUKAMK U3
KOHMPO/IbHO20 YCNOBUS, OblM MeHee CKNOHHbI 06BMHSATL repos TeKCTa B ero no-
BeneHuun, F(1,306)=26.63, p<.0001, r]pz- .080; cumTaTb, 4TO repor 3acnyxmeaet
HakaszaHus 3a cBou penctemg, F(1,306)=11.98, p<.001, n, 2=.038; npeanona-
raTb, YTO NOBeAEHME UMEET MCUMXONOrMYecKyo npupoay, (1 306)=8.47, p<.01,
n, 2=.027; v 6binn bonee yaoBNeTBOpeHbl OObSICHEHWEM O MPUYMHAX MOBELEHMS
repon F(1,306)=10.30, p=.001, n, 2=.033; CKNOHHbI CYMTaTb, YTO APYr1e Nau
(F(1,306)=48.31, p<.0001, n, 2= 136) M oHM camm (F(1,306)=53.21, p<.0001,
r]p2=.148) HaxoAscb Ha MeCTe repos, Benn 6bl cebs TakuM ke 06pasoMm; a Takxe
npeanonaraTb, YTO noBefeHue mmeeT Buonormdeckyt npupody, F(1,306)=7.32,
p<.01, n, 2=.023, M MOXeT ObiTb BbIIEYEHO NpPU MOMOLWM MeAUKAMEHTOB,

F(1,306) = ‘11, 06, p<.001,n, 2= 035.

OcHoBHoOe uccnepoBaHue. Metoauka

B uccnepoBaHuu npuHsno yvactme 155 yenosek (129 >xeHwwmH, M=20.31,
SD=4.62) — cryneHTtbl HAY BLU3, nonyumBluMe B kayecTBe KOMMNEHCaUuUM LOMNON-
HWUTeNbHble Bannbl K NCMXONOrMYeckuM npeameTtam. MccnepoBaHme NpoBoAMAOCH
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OHNaiH. MaTepuanbl MccienoBaHMa BbiiM TOYHO TaKMMU Xe, KakK B peryimkaLuu.
CaMo uccieqoBaHMe COCTOANO M3 [ABYX 3TanoB. Ha nepgom smane pecrnoHaeHTbl
cnydaiHbiM 06pa3oM nonagany B 04HO U3 ABYX YCI0BUIA M YUTANM OAMH TEKCT. Mbl
Co0bWMAM pecroHAeHTaM, YTO BTOPO# 3Tan MCCefoBaHMa ByAeT CBA3aH C TEKCTOM,
KOTOPbIA OHWM YKTanM, MOSTOMY Mbl UX MPOCUIM 3aMOMMHATD TEKCT Kak MOXHO 60-
nee noapo6bHo. BTopoit aTan Npoxoaun poBHO Yepes Heaento Noc/e nepeoro sTana.
Mbl NPOCHAN PECTIOHAEHTOB BCMOMHUTb M 3aMMcaTh MakCMMasbHO NOAPOBHO TEKCT,
KOTOpbI OHWU paHee yuTanu. Mocsie 3anncK TekcTa PecroHAeHTbl OLEHUBANW TPU-
HaaLUaTb YTBEPXKAEHMIA.

OcHoBHoe uccnepoBaHue. Pesynbrathbl

OB6HapyXMNUCb 3HAYMMbIE PA3NNYMA B LUECTU YTBEPXKOEHUSX, TAKOrO Xe Ha-
NpaB/ieHns, YTO U B pe3y/bTaTax penmkaumm. YYacTHUKM U3 YCNOBUS C BepbanbHbIM
SpNIbIKOM ObIIN MEHEee CKIOHHbI 0OBUHATL YeNoBeKa B coaesHHOM, F(1,147)=5.03,
p<.05, n?=.033; cuutaTb, 4TO MOBeAEHME WMMEET OMONOrMYECKYD NpuUpoay,
F(1,147)=11.93, p<.001, np2= .075; n nonaratb, 4TO NOBEAEHNE MOXHO UCMPAaBUTb
¢ nomolpto ncuxotepanuu F(1,147)=5.29, p<.05, np2=.035; 6b11M Honee CKIoH-
Hbl 0606wWaTh noBeAeHWe Ha Apyrux noaei, F(1,147)=33.95, p<.0001, n *=.188,
1 Ha camumx cebs, F(1,147)=28.58, p<.0001, npz =.163; BepUTb B NCUXONOTMYECKYIO
npupopay noseaenus, F(1,147)=9.45, p<.01, npz =.060.

MbI Takxe MpoaHanu3MpoBanu BOCMPOM3BELEHME WUCMbITYEMbIMU TEKCTA CMy-
CT Hefent 3HAaKOMCTBA C HUM. YYaCTHUKM U3 yCnoBUS C BepbanbHbIM SPabIKOM
yalie MCnonb30BanM B TEKCTAX Takue Cl0Ba, Kak «DoNnesHb», «nNCUMxmuyeckoe pac-
CTPOMCTBOY», «HobuUs», U Apyrne CMHOHMMUYHbIE CnoBa (69 %), YeM YYaCTHUKMU U3
KOHTPONbHOro ycnoBus (24 %), x2(1)=38.0, p<.001, N=191. YyacTHMKM U3 pa3-
HbIX YCNOBUI Pa3nnMyanucb 1 No KOMMYECTBY BOCMPOM3BOAMMDBIX HAKTOB M3 TEKCTa,
F(1,183)=7.735, p=.006, r]pZ =.041. Ins oueHKku ncnonb3osancs Tect MaHHa - Yut-
HW, KOTOPbIM MOKa3as, YTo KOMMYECTBO BOCMPOU3BOAMMBIX GAKTOB 6GblN0 3HAYMMO
BbllLEe B YC/IOBMM C BepOanbHbIM P/bIKOM, YeM B KOHTPONIbHOM ycnoBun, U= 3516,
p=.01.

06cyxaeHue 1 BbIBOAbI

B HaleM nccnenoBaHMM Mbl penaMUMPOBANM pe3ynbTaTtbl IKCcnepuMenTa Giffin
et al.,, nokasas, 4To BepOanbHbIN APAbIK YCMIMBAET BOCMPUHMMAEMYHO 0ObEKTMB-
HoCTb KaTeropuu. Kpome TOro, HaMm yaanocb nokasatb, YTo 3hdeKT spnibika Co-
XpaHsieTcs BO BPEMEHW U KaTeropus, B GOPMMPOBAHMUM KOTOPOIM OH y4acTBOBaJ,
COXpaHsieT CBOM CBOWCTBA, JAXe KOrAa caM sp/blk 3abbiBaeTcs. Takxke, CPaBHUB
3KCMEPUMEHTANbHbIE M KOHTPOJIbHbIE YC/I0BUS C 334EpPXKOM BO BpPeMeHW U 6e3
Hee, Mbl NMOKa3anu, YTo 3aepXKKa BO BPEMEHM caMa Nno cebe cnocobHa Bbi3bIBATb
3ddeKT, aHanornyHbIi 3GPeKTy apabika. Kak nokasan KOHTeHT-aHanm3, 6osbluas
4acTb akToB BbiIM 3a0bIThl UCMIBITYEMBIMU YXKE Yepe3 HeLento, W, Cyas no BCeMY,
C TEYEHWEM BPEMEHU BOCMOMMUHAHUS CMECTUNIUCL K BUAY, Bonee TUMUYHOMY Ans
KaTeropuu, B 6onblUeii CTENEeHU COOTBETCTBYIOLLEMY KAPTUHE MUPA UCTbITYEMbIX.

JTO NO3BONSET HAM YTOYHUTb 0ObICHEHME 3P deKTa, KOTOpOe NPUBOAMIN AB-
TOpbl OPUTMHANBLHOTO WCCNefoBaHMs. Mbl nonaraem, 4yto BepbanbHbIA APAbIK



BnusHue BepbanbHOro Spnbika Ha OLLEHKY CY>XAEHUI O KaTeropum...

BbICTYMAeT B ponM CBOEODOPA3HOro ykasatens Ha peneBaHTHYK MOHATUIHY 06-
NAcTb, YTO MOMOraeT B X04e KaTeropmsauuu HOBOro GeHoMeHa. DTO 0ObsCHSET,
MoYeMy KaTeropusi, MMeKLLas apblk, COXpaHsaa CBOMCTBA 06BLEKTUBHOCTU, Aaxe
KOraa oH caM 3abbiancs. COOTBETCTBEHHO, BDYHKLMS Ap/biKa B LAHHOM C/ly4yae 3a-
K/IOYAEeTCs He B TOM, YTOObl HaZleNUTb KaTeropui HOBbIMMU CBOMCTBAMM, a B TOM,
YTOObI AKTUBMPOBATb CXEMY PeNIeBAHTHOM MOHATUIAHOM 061acTy.

Mbl Takxke xoTenu 6bl yKasaTb Ha OCHOBHbIE OFPAHMYEHMS HALLEro UCCieno-
BaHua: 1) cneumdurueckas obnactb KaTteropum, a UMeHHO 6onesHM M noeedeHue
yenoseka (BO3MOXHO, B Oyayuwiem Heobxoaumo OyneT npoBepuTb 3TOT 3b-
dekT B KaTeropuax Apyron obnact) 2) y4aCTHMKM SKCMEPUMEHTaNbHOM rpynmbl
B PeniMKaLMmu He nepeckasblBasu TeKCT BUHBETKM (4TO 0OYC/IOBNEHO NIAHOM OpU-
TMHaNIbHOTO UCCNEA0BAHMS), XOTS Y4aCTHUKM OCHOBHOWM 3KCMEPUMEHTANbHOW rpyn-
Mbl NEPeCcKasblBasu — BO3MOXHO, B ByAyLLeM CTOUT L06WTbCS 60NbLIEro paBeHCTBa
Mexay ABYMS CDAaBHMBAEMbIMU TPYNMaMM.

Jlutepatypa

Giffin C, Wilkenfeld D., Lombrozo T. The explanatory effect of a label: Explanations with
named categories are more satisfying // Cognition. 2017. Vol. 168. P. 357 - 369. http://dx.doi.
org/10.1016/j.cognition.2017.07.011

Hussak LJ., Cimpian A. Memory accessibility shapes explanation: Testing key claims
of the inherence heuristic account // Memory & Cognition. 2018. Vol.46. No. 1. P.68-88.
http://dx.doi.org/10.3758/513421-017-0746-8

Murphy G.L., Medin D.L. The role of theories in conceptual coherence // Psychological
Review. 1985. Vol.92. No. 3. P.289 - 316. http://dx.doi.org/10.1037/0033-295x.92.3.289

Thomas R., Dougherty M.R., Buttaccio D.R. Memory constraints on hypothesis generation
and decision making // Current Directions in Psychological Science. 2014. Vol.23. No.4.
P.264-270. http://dx.doi.org/10.1177/0963721414534853

Weber E.U., Bdckenholt U., Hilton D.J., Wallace B. Determinants of diagnostic hypothesis
generation: effects of information, base rates, and experience // Journal of Experimental
Psychology: Learning, Memory, and Cognition. 1993. Vol.19. No.5. P.1151-1164. http://
dx.doi.org/10.1037/0278-7393.19.5.1151

Wisniewski E.J, Medin D.L. On the interaction of theory and data in concept learn-
ing // Cognitive Science. 1994. Vol.18. No.2. P.221-281. http://dx.doi.org/10.1207/
515516709cog1802 2

EFFECT OF VERBAL LABEL ON JUDGMENT EVALUATION REMAINS EVEN
IF THE LABEL IS FORGOTTEN

A.l. Aslanov (1), Y.V. Sudorgina (2), A.A. Kotov* (2)
al.kotov@gmail.com
1 — Moscow State University, Moscow; 2 — HSE University, Moscow

Abstract. In this study we replicated the explanatory effect of a label which was found by
Giffin et al. (2017), who used vignettes describing a person’s odd behavior based on culturally
specific disorders unfamiliar to respondents. Explanations of an odd behavior seemed more
persuasive if the disorder was given a label. We replicated results in Experiment 1, and in
a follow-up Experiment 2 we separated familiarity with category information and evaluation
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of that category in time (a delay of one week). The effect persists even when people make
judgments based on their recollections about a category, and, according to a content analysis
of the recollections, participants in the label condition remembered more information from
the vignettes but tended to forget the artificial label; however, they used other words from
the disorder domain instead (like “disease” or “kleptomania”). This allowed us to suggest
a new interpretation of this effect: we suppose that in Giffin et al.’s experiments the label
did not bring any new features to a category itself, but pointed to a relevant domain instead,
so the effect was raised from the activation of areas of knowledge in semantic memory and
application of relevant schema for learning new phenomena.

Keywords: label, explanation, memory, categorization, replication

The study was funded by the Russian Foundation for Basic Research (RFBR), Project
No.20-013-00698.



MOXET JIN HAJIMUUE U30BPAXXEHUA BbITb MOLEPATOPOM
S®®EKTA HE-BEI10CTH NPU 3ANOMUHAHUU CJ1I0B?

T.A. bepesHep

tberezner@hse.ru

HawumoHanbHbIM nccnenoBaTenbCkUn yHUBEpPCUTET
«BbIclas WwKona s3KOHOMUKKU», MocKBa

AHHoTauus. HenaBHO 6bi1 OTKPbIT 3 PeKT He-6ernocTu, CornacHo KOTOPOMY MOXHO Yyuy-
LUMTb 3aNOMUHaHWe bnarofaps usMeHeHuto LWUpUMTOB Ha MeHee pasbopunsble. B paae nccne-
[,0BaHMI ObINO NOCTaBNEHO CYLLEeCTBOBaHUE AAHHOro 3ddekTa non COMHEHUe, a Takxke 6bin
NOJHSAT BONPOC O BO3MOXHOM CYLLECTBOBaHUM MOAEPATOPOB Y AAHHOT0 3P deKTa, BAUSIOLWMX
Ha ero nposenexHue. B naHHoi paboTe B kauecTBe Takoro Moaepatopa 6bi10 pacCMOTPEHO
Hannune U306paKeHUI, CONMPOBOXAAIOLMX TEKCTOBYIO MHPOpMaLmto. McrnbiTyeMbliM npenb-
aBnsnocb 40 cnoB, B 3aBUCMMOCTU OT SKCMEPUMEHTANbHOM rPynbl 3anucaHHbIX Anbo Bernbim,
n1bo He-6ernbiM LWpUPTOM, @ TakxKe CONPOBOXAABLUMXCS M300paxkeHUAMMU UnK HeT. bbino 06-
Hapy)XeHO 3HauMMoe y/y4lleHne 3aNOMUHAHNSA B CTy4ae Hannumns n3obpaxeHuin, ogHako ad-
(heKT He-6ernocTu He Bbln 06HAPYXKEH, a HannuKne 300paxeHNI He BbICTYNUIO MOLEPATOPOM
faHHoro addekTa.

KnioueBble cnoBa: 3pdekT He-6ernoctu, 3anoMmHaHue, obydeHune, 306paxeHus, WpUdThb,
enaTenbHble TPYAHOCTU

BeeneHue

B KOrHMTMBHOM NCUXONOrMM CPABHUTENBHO HeARABHO Obin OTKPLIT 3ddekT
He-6ernoctn (disfluency effect), 3akntoyalowmiics B TOM, YTO /ydlie 3anoMuHa-
eTcs Ta MHdopmaums, Kotopas 3anucaHa 6onee TpyoHO YMTAEMbIMU LLPUPTAMM.
B nccnepoBanum, B koTopoMm 370T 3 dekT Bnepsble onucbisaetcs (Diemand-Yauman
et al,, 2011), ynoMuHaloTCa ABa 3KCMEPUMEHTa, OOMH U3 KOTOpbIX Obln npoBeneH
B KOHTPONMpPYeMbIX 1ab0paTOpHbIX YCI0BUSX, @ BTOPO — B CUTYaLMMU HACTOSLLEro
LWKONbHOTO 06y4yeHuMs. B 06oux akcnepuMeHTax MCMbITyeMbiM Obi10 NpeaioxeHo
4yuTaTb onpeneneHHy MHOPMaLMI, NOC/e Yero NPoOBEPSNOCh ee 3aNoMUHaHKe,
W yCnelHee B X04e TeCTUPOBaHMS Oblin Te, KTO YnuTan MHGOPMaLMIO, 3aNUCaHHYI0
He o4yeHb pa3bopumBbiMK WpKUdTamMu, Hanpumep Comic Sans. 1ot xe 3hdekT Hbin
obHapyxeH n ang petein, ctpagatwmx gucnekcueii (French et al., 2013). B kauectse
00bSCHEHUS TOro, NoYeMy TPyAHOUMUTAaeMble WpKUdTbl MOTYT YAyyLWaTb 3arnoMuHa-
Hue, BblNo MpeanoXeHO paccMaTpuBaTb BO3HMKAMOLLEEe COCTOsHWME He-Bernoctu
06paboTKM MHPOPMaLMM KaK «KenaTeNnbHyl TPYAHOCTb». JTOT TEpPMUH BBELEH
B pabortax Pobepta bbopka (Bjork, 1994), n ocHoBHas maes COCTOMT B TOM, YTO
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ec/in 06yYaoLLMIACS UCMBITBIBAET ONpeaesieHHble TPYAHOCTHU, TO 3TO ByaeT nobyx-
[aTb ero yaenatb 60nble BHUMAHUS M3y4aeMbIM MaTepuanam, oHu byayT obpaba-
TbIBaTbCs Ha 6onee rnybokoM ypoBHe, 6iarogaps Yemy ayyllie 3anoMHATCS.

Brnocnencteum 6binm nNpeanpuHSTEl MHOrOUYUCIEHHbIE MOMbITKUA NPOBEPUTH CY-
wectBoBaHue 3ddekTa He-6ernoct. B 3HauUMTENbHOM KONMYecTBe paboT AaHHbIN
addekT He 6bIn 06HapyxeH (Yue et al., 2013; Eitel, Kuhl, 2016; Strukelj et al,,
2016; Taylor et al,, 2020). B kauecTBe BO3MOXHOro 06bSICHEHMS ObINO BbIABUHYTO
npeanonoXeHune, 4to 3T0T 3ddeKT AOBOAbHO nab M y Hero MoryT BbiTb Moaepa-
TOpbI, BAMSIIOLLME HA €ro NpOSIBNIEHWE, HANPUMEP OXMAAHUE TECTUPOBAHMUS UCTbI-
TyembiMu (Eitel, Kihl, 2016), ogHako 3Ta runotesa mMoaepupyemoi He-6ernoctu
He noaTeepannach. [poBefeHHbIi MeTaaHanM3 TakxkKe He MOoKasan HU CyLecTBO-
BaHMA AaHHOro 3ddeKTa, HM BAMSHMS Ha Hero Kakux-nmbo Mopepatopos (Xie
et al., 2018). Lenbto >xe faHHOro uccnenoBaHus 6bi10 pacCMOTPETb BO3MOXHOE
BAUSHME Ha 3PdeKT He-6ernoctu Hanuums msobpaxeHuit. HoBusHa paboTbl Co-
CTOMT B PacCMOTPEHUM M306paxeHuit B KavecTBe Mogepatopa 3ddekta M ero
M3YYEHWUM HA NPUMEpE KUPUIIUYeckux wpudtos. CornacHo Teopuu ABOMHOMO KO-
ampoBanus A. MaiiBro, B npouecce 3anOMMHaHUS MHDOPMaUMKM y4acTBYHOT Bep-
6anbHas 1 HeBepbanbHas (06pasHas) cuctemsl, U, ecnm BepbanbHas nHbopMaLmus
COMpOBOXAAEeTCS M3006paKeHUsaMuM, oHa 3anomuHaeTcs nydwe (Paivio, 2006). Ha
OCHOBE 3TOro 6bl10 NPEANONIOKEHO, YTO TakK Kak M306paXkeHUs y/y4liakT 3ano-
MWHaHWE, UX HaluuMe MOXET OKasaTbCs MonepaTopoM 3ddekta He-6ernocTu.
Bbinu BbIABMHYTHI cneadyowme runotesbl: 1) MHdopmaums ¢ nsobpaxeHusamu by-
[eT 3anoMHeHa NyJylwe uHpopmaumm 6e3 Hux; 2) Ecnn nsobpaxeHus ectb, TO He
OyneT pasnuunii B 3anOMUMHAHUM MHbOPMaLMKM Mexay WpUdTamMM pasHOro Tuna,
TO eCTb Hanunume nsobpaxeHui 6yoet mogepatopom saddekTa; 3) Ecnm nsobpaxe-
HWI HeT, To He-6ernas HGOpMaLLMS 3aMOMHUTCA yuLUe, TO eCTb NPOSBUTCS 3 deKT
He-6ernocTu.

MeTopuka

Hamu 6b1n0 npoBeneHo nccnenoBaHue, NPOXOAMBLLIEE OHMAMH, B HEM MPUHS-
nm yyactme 144 yenoseka (114 xxeHwwH), cpeanumit Bospact 20.15 net (SD=2.08).
McnbiTyeMbiM 6bin0 npepioxeHo npoyntaTtb 40 CNOB Ha pyccKoM fi3bike, nocne
4ero 3a 2 MUHYTbl UM CIef0BaN0 peLunTb 5 NpoCcTbiX apudMeTnyeckux NpuMepoB
C [BY3HaYHbIMM yucnamu. [lanee uCMbITyeMbIM Mpeanaranocb NepevyncinTb Bce
CNoBa, KOTOpble UM YAanoch 3anoMHWUTb. MccnefoBaHMe CTPOMIOCH MO MeXrpyn-
noBOMY NaHy: 66110 cHOpMUMPOBaAHO 4 rpynnbl, B KOTOPbIE UCMbITYyeMble nonasa-
N cnyyaiiHbIM obpasoMm. B kaxzoi rpynne cnosa 6bian 3anucaHbl TONbKO OAHUM
onpeneneHHbIM WpUPTOM, B ABYX 3TO Obin wpudT Arial (6ernbiit wpudT), B ABYX
apyrux — Comic Sans (He-6ernbiid, kak B uccnegosanun Diemand-Yauman et al,,
2011). bernoctb/He-6ernoctb WpudTa HGblN1a NEPBON HE3ABMCMMOW MEPEMEHHOMN,
ocTanbHble TUNorpadckne XxapakTepucTuku WpudTa (UBeT, pasmep u T.A4.) OGbin
O[MHaKOBbIMM BO BCEX rpynnax. Bropoi He3aBMCMMON nepeMeHHoN 6bino Hanu-
4yne OCMbICNIEHHBIX M300paXKeHU — AN Kaxaoro tvna wpudTa B 04HONM rpynne
C/IOBa COMPOBOXAANUCh 4YepHO-6enbiMu M300paKeHMAMU MpeaMEeTOB, KOTOpble
0603Hayanu cnoBa, B Apyroi — cepbiMK NpsiMOyronbHUKamu. Bce cnosa 6binn onm-



MoxeT nn Hanuume n3obpaxeHuit 6biTb MosepaTopoM 3ddekTa He-6ernocTv Npu 3aNOMUHAHUK CNoB?
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S 14 -
| =
T
™
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I 1
Ectb Het
M3o06paxeHus
PucyHok 1. CpegHue 3HayeHus [ns  3KCnepuMeHTanbHbix rpynn. CTonbuku
[LOBEPUTENbHbIE MHTEPBAbI
Ta6nuua 1. CpeHue 3HaUEHUS AN IKCNEPUMEHTANBHBIX TPy
LWpnopr U306paxeHuns CpepHee CTaHpapTHOE OTK/IOHEHUE
Arial Ectb 15.25 5.57
Arial Het 13.30 5.96
Comic Sans Ectb 16.31 6.03
Comic Sans Her 13.61 5.53

HaKOBOM [AnWHbI B cnorax, bykBax u doHemax (2 cnora u 4 6ykBbl/GOHEMBI), OHU
N U306paxKeHns K HUM Oblnn B3aTbl U3 CreumanbHow 6a3bl CTUMYNOB 41K MCUXO-
JIMHFBUCTUYECKMX MccnenoBanuin (AkvHuHa u ap., 2014). Pasmep unsobpaxeHui
WU CepbIX NMPSIMOYro/ibHMKOB BO BCex rpynnax coctasnan 152 Ha 200 nukcenen,
UX SPKOCTb Takxe Obl1a MAEHTUYHON. 3aBUCUMMONM NepeMEHHOM BbICTYMNaNo Konuye-
CTBO BEPHO BOCMPOM3BEAEHHbIX UCMbITYEMbIMU CNOB.

Pesynbratbi

Mpexae Bcero 6bI10 NPOBEPEHO, OTBNEKANUCH 1N UCTBITYEMbIE OT 3anOMMHa-
HWS Ha pelueHne apudMeTUYECKUX NpUMepoB. Bce ncnbiTyeMble NbiTanuch peLunTb
BCe 5 npuMepoB, B CpeaHEM ycrewHo 6bino peweHo 4.76 npumepos (SD=0.53),
TO €CTb UCMbITyEMble LENCTBUTENbHO OTBIEKIMCH HAa LAHHYH 33aAady. 3aTeM Obin
npoBefeH TecT J/leBeHa, KOTOPbIM NoKasan, YTo AUCMEPCUM ONG AAHHbIX TPYnn oA-
HopogaHbl (F=0.559, p=.643). MNocne 31oro 6611 NpoBefeH MHOrO(AKTOPHbIW AUC-
MEPCUOHHbIA aHanu3. Bbinu 0BHapyKeHbl CTAaTUCTMUYECKM 3HAUYUMMble pasnuyus
B 3aMNOMMWHAHUM MHPOPMALMK B 3aBUCUMOCTM OT Hannums nsobpaxeHui (F(1, 140)
n,’=5830, p=.017, n?=.040), ennsaHue xe tuna wpudta (F(1,140)=0.508,
p=.477, np2=.004) WK B3aUMOLENCTBUS TUNA WpUdTa C HanM4MeM n306paxeHni
(F(1,140), np2=0.154, p=.695, np2=.001) 6b110 He3HauYMMbIM. B Tabn. 1 npuBeneHsl
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3HAYEHUS CPEeOHUX ONS IKCMEPUMEHTANIbHBIX FPynm, Ha puc. 1 MOXHO TakXe YBU-
LeTb rpaduk, oTpaxatwwmin cpepHue. Ctonbnkammn 0603HayeHbl 95 %-Hole foBepu-
TesbHble MHTEpPBaJbl.

06cyxaeHue u BbiBOAbI

Takum 06pasoM, bbino 06HaPYKEHO, UTO HaNUUMe U306PaXKeHWNIA LeACTBUTENBHO
yNy4llaeT 3anoMUHaHMWE CI0B, BO3MOXHO MNOTOMY, YTO B TAaKOM C/Ty4ae UCMbITyeMbIi
3anoMMHaeT CI0BO B CONPOBOXAEHUM COOTBETCTBYIOLLENO EMY 3pUTENbHOIO 06pasa,
YTO NOATBEPXKAAET TEOPUIO ABOMHOro KoamposaHus A. MNarsuo. MNepeas runotesa
DAHHOTO MUCCNefoBaHMs NOATBEpAMNack. Bropas runotesa Takke noaTBepAMnach,
Tak Kak C/0Ba, 3anucaHHble 6ernbiM unm He-6ernbiM WpUGOTOM, BblIM 3aNOMHEHbI
O[IMHAKOBO XOPOLLO, €C/IM OHM COMPOBOXAANUCH M30bpaxeHneM. OfHaKO TpeTbs
rMnoTesa, KacaBLuasncs MMeHHo 3ddekTa He-6ernocTu, He HaLa CBOEro NOATBEPXK-
DeHUs: He ObINo BbISBNEHO 3HAYMMbIX PA3NIUYMIA B 3aNMOMUHAHUM CI0B, 3aNMUCaHHbIX
wpudtamm Arial unm Comic Sans, kak B LLeNOM, Tak U B C/ly4ae OTCYTCTBUS U30-
6paxeHuit. MItak, naHHOe nccnenoBaHMe COrnacyeTcs C MHOrOYMCIEHHbIMU Npesbl-
aywmmm paboTtamu, B kKoTopbix 3ddekT He-6ernoctu He Bbin 06HApYXeH, a Takxke
MoKa3bIBAET, YTO U306paxeHns He 6binn MogepaTopom 3Toro addekTa. O6bACHUTD
nofobHble pe3ynbTaTbl MOXHO He TOMbKO TeM, YTo 3ddekTa He-bernocT BoBce He
CYLLECTBYET, HO M TeM, 4yTo WpudT Comic Sans Bce e He3HaYUTeNbHO OT/IMYAETCS
ot wpwudTa Arial 1 BpsAa M BbI3bIBaeT CUNbHOE YXYALIEHWEe BOCNpUAaTUS MHbOpMa-
umu, Tem 6onee yto Comic Sans SBNSETCS LWMPOKO PACNPOCTPaHEHHbIM WPUDTOM
M MOXeT ObITb 3HAaKOM MCMbITyeMbIM. BO3MOXHO, B C/y4ae MCMONb30BaHMS OYEHD
Nna0xo pa3bopyunBoro U He3HakoMoro WpudTa apdekT 6bi1 6bl 06HapPYKeH. Takxke
CTOUT OTMETUTb, YTO UCMOb30BAHHBIMK CTUMY/IAMU B AAHHOM paboTe Bblin KOpoT-
Kue cnoBa. MOXHO 0XMAATb, YTO TaKOW AJIMHbI TEKCTa OblN0 HeLOCTaTOuHO, YTOObI
BbI3BATb OLUYLEHWE TPYAHOCTM U BMecTe ¢ TeM Bonee rnybokyto 06paboTKy WH-
dopmaumn. B Byaywmx nccnenoBaHusax cneayet paccMoTpeTb Apyrue, MeHee pas-
6opumBbIe WPUDTHI, @ TakXKe 3aNoMUHaHMeE TEKCTOB 60/bLUMX 06beMOB, Hanpumep
NpenioXeHWN.
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CAN THE PRESENCE OF IMAGES BE A MODERATOR FOR THE DISFLUENCY
EFFECT WHEN MEMORIZING WORDS?

T. A. Berezner
tberezner@hse.ru
HSE University, Moscow

Abstract. The disfluency effect was recently discovered, according to which it is possible to
improve memorization by making fonts less legible. In a number of studies, the existence of
this effect has been discussed, and the question about the possible existence of moderators
for this effect has also been raised. In this paper, the presence of images accompanying text
information was considered as a moderator for the disfluency effect. 40 words were shown
to study participants; depending upon the experimental group, the presented words were
written in either a fluent or disfluent font, and accompanied by images or not. A significant
improvement in memory was found in the presence of images, but the disfluency effect was
not detected, and the presence of images did not moderate this effect.

Keywords: disfluency effect, memory, learning, images, fonts, desirable difficulties
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BOCNPUATUE MEMOB 1 IEMOTUBATOPOB: UCCNIEAOBAHUE
METOJOM AUTPEKUHIA

A.A. bepnuH Xenuc*, A.H. MNMyuykosa, A.B. Topbayesa
alexa.munxen@gmail.com
[oCyLapCTBEHHBIN MHCTUTYT pycckoro a3bika uM. A.C. MywknHa, MockBa

AHHOTauusi. B OHNaliH-KOMMYHMKaLMW LUMPOKO MCMONb3YIOTCS MOJMIMKOLOBbIE TEKCTbI, CO-
yeTatolme M3obpaxeHne M BbiCKasblBaHWe. B uccnenoBaHUM npuBeneHo CpaBHeHWe rna-
304BMUraTesibHbIX NapaMeTpoB Npu BOCMPUATUM XKAHPOB AEMOTMBATOPA M MPOCTOr0 MeMma,
KOTOpOe NPOBOAMTCS B PaMKaX 3KCMepPUMEHTaNbHOO UCCNef0BaHUsS 0COBeHHOCTeN BOCMpU-
STUS U NOHUMAHUS NOMKOLOBbIX TEKCTOB SKCTPEMUCTCKOI HanpaeneHHoCTH. Lienbto uccne-
LOBaHUs SBNSIETCS NPOBEPKA MMNOTE3bl O BAUSHUM XaHPa Ha CTerneHb CNOXKHOCTU BOCNPUATUS
M CTpaTerMu paccMaTpuBaHWS MOMUKOAOBbLIX TEKCTOB. [pOaHanu3npoBaHbl ABUXKEHUS a3
pecnoHAEHTOB Npy OLEHKE COAEPXKaHUS CTUMYIOB HA HaM4YMeE IKCTPEMUCTCKOTO COOBLEHMS
(N=60; 31 cynebHbIi1 3KCNEPT-NUHIBUCT C NPaKTUKOM NO AenaM 0 NPOTUBOAEMCTBUU IKCTpe-
Mu3my, 29 HeakcnepToB). CTUMYNbI BbIIM HE3HAKOMbI peCnoHAeHTaM. B cpaBHeHMM ¢ MeMaMu
pecnoHAeHTbl paccMaTpuBalOT AeMoTMBATOpbl Gonee npoponxuTensHoe Bpems. B o6owux
aHpax M300paxeHUI0 M BbiCKa3bIBAHWIO YAENSETCS paBHOE BPeMs, HO GUKCALMM Ha U30-
HpaxeHun B cpeaHeM anutenbHee. Takum o6pasoM, 06a KOMNOHEHTa NPUHLMMNMANBHO BaX-
Hbl 11 MOHUMAHWS COAepXKaHus coobLueHus. B MemMax Aosblue YUTaOT BepXHUI BIIOK TEKCTa,
nenas 6onee pnutenbHole dukcaumm. B napameTpax YTeHMs TEKCTOB ,eMOTMBATOPOB 1 MEMOB
eCTb pasnuuus, obycnoBneHHble, BEPOSTHO, cneundukoit odbopmnenus Tekcta. PesynbTathl
MCCNefoBaHMS NO3BONSIOT NPeAnonarate HaMUME CBA3M MEXAY XKAHPOM U CTEMEHbIO KOMHU-
TUBHOM CNOXHOCTU MOMKOLOBbIX TEKCTOB, @ TaKXKe YKa3blBaloT Ha crneunduKy BOCMpUSTUS
KOHKPETHbIX WabnoHoB odopmneHuns. 3To obecneynBaeT BO3MOXHOCTb NPOBeAEHUS Adfb-
HeMWMX UCCNenoBaHUIA B 3TOM HAMpaBieHUWM M B NepcriekTMBe MO3BOAUT paspabaTbiBaTh
HOPMbI KOTHUTUBHOW Harpy3ku CyAeGHbIX IMHIBUCTOB, aHANIM3MUPYIOLMX NOAMUKOLOBbIE TeK-
CTbl 3KCTPEMUCTCKOM HanpaBneHHOCTH.

KntoueBble c10Ba: NOAMKOAOBbIN TEKCT, MEM, AEMOTUBATOP, AMTPEKMHT, XaHp

MccnenoBaHue BbiNoNHeHO Npu noaaepxke rpaHta PO®U N2 17-29-09170.

BeeneHue

B COBPEMEHHOVI 0Hﬂa|71H-KOMMyHVIKaLI,IAVI LWMPOKO MCMOMb3YKTCA NOIMKOAOBbIE
TEKCTbI, COMeTatoLme B cebe 3HaKu Pa3nnUYHbIX CEMUOTUHECKUX CUCTEM. PacnpOCTpa-
HEHbl TEKCTbI cbopMaTa <<M306pa)KEHMe + NMCbMEHHOE BbICKAa3bIBaHME», K KOTOPOMY
OTHOCATCA paBHOO6paBHbIE TaK Ha3blBae€Mbl€ UHTEPHET-MEMbI. Hanuuue wabnoHos
WX BHELLHEWN OopraHumsauuu, ocobeHHoCTEN cogep>xaHua U oTAeNbHbIX KOMMYHUKA-
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TUBHbIX QYHKLMI NO3BOJISIET FOBOPUTb O Pa3HbIX XXaHpax TEKCTOB. K XopoLwo y3Ha-
BaeMbIM XXaHpaM OTHOCATCS AeMOTMBATOP M MPOCTOM MeM («Makpocy). B nutepatype
onucaHbl 06513aTesibHble XapakTepUCTUKM U KOMMYHMKATUBHbIE BDYHKLMM pas3finy-
HbIX XQHPOB MHTEPHET-MEMOB, NPW 3TOM CYLLECTBYHOT WIMPOKUE NEPCMEKTUBbI IKC-
NepMMEHTabHbIX MCCNEeLOBaHUIM, pacCMaTPMBAIOLWMX pacnpenesieHne BHUMaHMs
W cumnTbIBaHWe nNopobHbix TekcToB (KaHawwuHa, 2018; ConnH, MuuypuH, 2012; Me-
TpoBa, Kanyruna, 2019; Myuykoea, 2018). B gaHHOM NMNOTHOM MCCNef0BaHUM CPaB-
HMBAIOTCS XKaHPbl MPOCTOr0 MeEMa M AEMOTMBATOPA C TOYKM 3PEHMS CTPATErMU UX
3pUTENbHOIO BOCTIPUATUS M BAXKHOCTM Pa3IMUHbIX KOMMOHEHTOB A5t untatens. Ml
npeanonaraeM, 4Yto BHE 3aBMCMMOCTM OT COAEPXKAHWUS OEMOTMBATOPbI KaK XXaHp
CIOKHEE MEMA B CW/y OPUIMHANIbHOCTM COAEPXKAHUS U QYHKUMM M YTO B 06OMX
KaHpax U rpaduyeckuii, 1 TEKCTOBbIA KOMMOHEHTbI MPUHLMMMANABHO BakKHbl AJisi
NpaBWAbHOMO NMOHUMAHUS COOBLLEHMS.

MeTopuka

AHanus wabnoHOB XaHPOB NPOBOAMICA B paMKax WCCNefoBaHWS BOCMPU-
ATMS M MOHUMAHWUS MONMKOAOBbIX TEKCTOB 3KCTPEMMCTCKOM HamnpaBleHHOCTY.
B akcnepumeHTe npuHumanu yyactme pecnoHaeHTbl (N=60): 31 nMHrBUCT-3KCNEpT
C OMbITOM MO ieNaM 0 NPOTUBOAENCTBUM IKCTPEMU3IMY U 29 pecrnoHAeHToB 6e3 3Kc-
nepTHbIX KOMMeTeHUMiA. PecnoHaeHTaM NpeabsBasnamch paHee KBanuduUpoBaHHble
3KCnepTamu CTUMYbl — NMONMKOAOBbIE TEKCTbI hopMaTa «n306paxeHne + NMCbMeH-
HOe BbICKa3blBaHME» M3 POCCUMIACKOW CyaeOHO-IKCNepTHOM MPaKTUKM U CXOAHbIE
rpaduyecku TEKCTbI, He coAepaluue B cebe NpU3HAKOB NPaBOHAPYLIEHWA.

PecnoHaeHTbl MoOnya NpocMaTpuBanu CTUMy/ Ha 3KpaHe KoMMbloTepa, nocne
4ero A0MKHbI BbIIN HAXKaTUEM KHOMKM OLLEHUTb, BASETCS M OH IKCTPEMUCTCKUM
WU HET (OHM TakKXKe MOIM BbIOpaTb BApUaHT «HE YBEPEHY»), @ 3aTEM BCYX ONMUCaTb
ero GopmasnbHoe M CMbICNIOBOE cofaepxaHue. [IBMXKeHWs rna3s perncTpupoBanuchb
npu nomoum arTpekepa SR Research EyelLink 1000+. BpeMsi npocMoTpa 1 oTBeTa
6bi10 He orpaHuyeHo. Bcero B cnyyaiiHOM nopsiake npeabsBnsnoch 42 ctumyna.
B kauecTBe MaTepuana ans aHanusa 6binm oTobpaHbl 13 n3obpaxeHuit: 6 oTHOCAT-
€9 K AemMoTMBaTopaM (4 KOHTPONS U 2 3KCTPEMMUCTCKMX), 7 — K MeMaM (5 KOHTpo-
N9 N 2 3KCTPEMMUCTCKMX); OCTaNbHblE CTUMYNbl OTHOCUMAUCL K APYrMM LuabnoHaM.
KonnyectBo CTMMynoB HEOAMHAKOBO, NOCKO/bKY CpaBHeHWe LWabnoHoB He 6bino
OCHOBHOW 33aa4eit paboTbl; B CUY 3TUX OFpaHUYEHMIA [aHHOE UCCNefoBaHue ce-
AYeT CcuMTaTb MUNOTHbIM. B aHanu3 6bin BKIKOYEH nepuos paccMaTpuBaHUS CTU-
Myna A0 BblHeCeHus oueHkn. O6paboTka AaHHbIX ABUXEHWI rna3 npoBoAMnach
¢ nomolubto MO Data Viewer (SR research). CTaTMcTMYeCKU aHaNM3 LaHHbIX Bbl-
nonHsancs B nporpamme Statistica 10; cpaBHeHVe NpoBOAMNOCH METOAOM AMcnep-
CMOHHOrO aHanu3a.

Pesynbtatbl U OGCV)KAEHME

B kayectBe napaMeTpoB, OMNWCLIBAKOWMX [N1a304BUraTeNIbHY0 aKTUBHOCTb,
6blan BbIOPaHbI Cleaylowme: AAUTeNbHOCTb GUKCALMI, aMNaUTYAa cakkad, obuiee
M OTHOCMTENbHOE BPEMS pacCMaTpMBaHMS 30H MHTepeca.
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AHanus BpeMeHu pacCcMaTpMBaHUS BCEX CTUMY/IOB MOKa3aJl, YTo AeMOTMBATOPbI
paccMaTpuBany 3Ha4UMTENbHO A0Mblie MeMOB (aemoTtuneaTopbl 11.57 £0.57 ¢, MeMmbl
8.38%0.43 ¢, F(1,638)=20.93, p<.0001).

Bo Bcex cTMMynax 6biiM BblgeneHbl 30HbI MHTEPECA MO TUMY MHGOPMALMOH-
HOro COAEepPXXMMOro — TeKCTOBbIV (BepbanbHbIi) 610K Mnu n3obpasmTenbHas YacTb
NMoAMKOLOBOro TekcTa. B aeMotnBaTopax 6bin 0guH TEKCTOBbIN 610K — BHU3Y CTU-
Myna, B MeMax — [Ba, BBEPXY W BHM3Y. [poBeAEHO CpaBHEHWE OTHOCUTENbHOIO
BPEMEHM pacCMaTpMBaHUS 30H MHTepeca. 1N 4eEMOTUBATOPOB U MEMOB 3HAYMMbIX
pasnuuuii Mexay M306pasuTenbHOM YacTbio M TEKCTOM 0B6HapyXeHo He 6bino (oe-
MOTMBATOpbI: p<.3, nsobpaxeHune 48.30% 1.5 %, tekct 50.30%1 %; meMbl: p<.04,
nsobpaxerue 47.90 %1 %, tekct 50.90 % =1 %). OgHako 0BHapyXMnocb pasnu-
yne JaHHOro napaMeTpa y MEMOB B BEPXHEM M HUXKHEM TEKCTOBbIX B/10KaX: BEPX-
HWIA TEeKCT MpOYUTLIBANCS AOMblUe B CPAaBHEHMM C HWMdKHWMM (F(2,1044)=235.17,
p<.0001, Tekct cBepxy 29.03+0.90 %, TekcT cHuzy 21.90%0.60 %).

[ns 1eMOTMBATOPOB M MEMOB B HEKOTOPbIX Na304BUraTeNibHbIX NMapaMeTpax
OblN1a YCTaHOB/IEHA 3HAYMMast pa3HMLA Mexay BepbanbHOM U M3006pa3uTENbHOM 30-
HaMu. B cpaBHeHMM C TEKCTOBOW 30HOM Ha M300paXKeHWUM y4acTHUKKM aenanu bonee
anutenbHble duKcaumMn. AMNAUTYObl Cakkag, bbliM AJIMHHee Ha M306pasnTenbHON
YyacTu LeMOTMBATOPOB. AMMNIUTYAA CaKKah Y MEMOB Takxke Oblna AIMHHEE Ha Tek-
CTOBOW YacTW, OJHAKO 3TOT NapaMeTp MMEeN MEeHbLUY CTaTUCTUYECKYH 3HAuu-
MOCTb. PUKCALMM HA BEPXHEW YAaCTN TEKCTA MEMOB OblIM ASIMHHEE, YEM HA HUXKHEN
(F(1,5728)=37.45, p<.0001, cm. Tabn. 1).

Tabnuua 1. [laHHble No NapaMeTpaM ABUXEHWI a3 Ha M306pa3nTenbHON (KapTUHKA) 1 BepbanbHOM
(TeKCT) YacTsIX 4EMOTUBATOPOB U MEMOB. [101YXXMPHBIM KErNIeM BblAe/eHbl pe3ynbTaTbl CPaBHEHMS Nap
napaMeTpoB, MOKa3aBLIKMX 3Ha4YMMble pasnnyus (OAHOMAKTOPHbINA AUCNEPCUOHHBINA aHanN3)

AmMnn. cakkag,
Cp. AnuT. BUKc. Cp. anut. hUKc Ha u306p., AmMnn. cakkap,
Ha u306p. (Mc) Ha TekcTe (Mc) rpaaycsbl Ha TeKcTe, rpaaychbl
[emoTuBatop 29490+1.77 247.15%£1.15 3.86%0.15 3.13+0.08
Paznunymns
KapTUHKa—TeKCT F(1,12546)=555.62, p<.0001 F(1,12546)=22.170, p<.0003
(nemoTunBaTop)
Mem 292.83+£1.94 255.60+1.40 3.66+0.16 4.05+0.10
Paznunumns
KapTUHKa—TeKCT F(1,10567)=249.79, p<.0001 F(1,10567)=4.23, p<.03
(Mem)
Mewm, TekcT 262.70%£1.90 4.27+0.16
BBEPXY
MeM, TeKCT BHU3Y 245.50+1.96 3.73+0.14
Pa:r:;:‘l:rga?e (F(1,10108)=0.62, | (F(1,13005=22.57, | (F(1,10108)=.83, | (F(1,13005)=50.25,
A o P p<.43) p<.0001) p<.36) p<.0001)
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06cyxaeHue pesynbTaToB

Onupascb Ha AaHHble O BPEMEHM paCcCMATPMBAHMS, MOXHO TOBOPUTD,
YTO AEMOTMBATOPbl MMEKT HECKONbKO OOMbLUYI0 CMOXHOCTb AN MOHUMAHUS
W pacno3HaBaHUs B CPAaBHEHUU C MEMAMM.

MpnbAU3UTENBHO OAMHAKOBAs ANMUTENbHOCTb PACCMATPUBAHUA U300paXKeHU
M TEKCTOB M B AEMOTMBATOPaX, U B MeMax MOKa3blBaeT MPUHLMUMNUANbHYK Bax-
HOCTb 0BOMX KOMMOHEHTOB A/ MOHUMAHUS COAEpKaHus cooblieHus. B oboumx
aHpax Ha u306paxeHun aenanucb 6onee anuTenbHble GUKCaLUK, YTO TOBOPUT
0 BHMMATENbHOM pacCMaTPMBAHMU 1S OLLEHKM COAEPXKaHMS.

[ns paccMOTpeHHOro B AaHHOM paboTe aHpa MpOCTOro Mema xapaktep-
Hbl MpOCTOTA M306pasuTeNbHOM 4YacTu, WABGMOHHOCTL M CEepUMHOCTb rpaduye-
CKOW yYactv u obuwero copepxaHusa (KaHawwHa, 2018). Mbl npegnonaranu, 4to
[LOCTAaTOYHO MpoCToe M306pakeHne B MeMe ByaeT OTHOCUTENIbHO MEHEEe BaXHbIM
W NpuBeYyeT Mano BHUMaHus. OfHAKO Cpean UCNONb30BaHHbIX B JAHHOM UCCeno-
BaHMW MPOCTbIX MEMOB Oblnn MpeacTaBaeHbl CTUMYbl U3 Pa3HbIX U Mano pacnpo-
CTpaHeHHbIX CEpWIA, YaCTO HEM3BECTHbIX pecrnoHAeHTaM. Jonroe paccMaTpuBaHue
W AnuTenbHble PUKCALMKM MOTYT YKa3blBaTb Ha TO, YTO MPU NEPBOM CTOJKHOBEHUM
C TEMATUYECKM HOBbIM MEMOM M300pasuTenbHas YacTb KpaliHe BaxkHa ANis obliero
NMOHUMaHUA coobuieHuns. KpoMme Toro, Af1s MEMOB XapaKTepHO CpefHee no pa3me-
pYy LEHTPaNibHO PacrnonioKeHHoe U306paxkeHUe U KPYMHbI TEKCT, M 3Ta cneuudumka
0Tpaswiach B NMapameTpax Cakkah: OTHOCUTENbHO KOPOTKME Cakkaibl Ha u3obpa-
XEHUU U ONIMHHbIE — Ha TekcTe. Ha uTeHue BepxHero TekcTa Tpatunocb 6onblue
BPEMEHMU, U MO CPABHEHMIO C HUXKHUM TEKCTOM NPOM3BOAUNUCHL Bonee anuTenbHble
dukcaummn. Tako NaTTepPH MOXET YKa3blBaTb Ha OOMbLUYHD BaXKHOCTb BEPXHETO TeK-
CTa ANg aHanu3a cofepykaHus CoobLLEeHMs M Ha To, YTO 06paboTka BepxHel — Te-
MaTMUYeCcKoW — YacTW BbICKA3blBAHUS NPOUCXOAMUT MedneHHee, Hexenu obpaboTka
HWXHEN — peMaTuyeckoi. Ecnm 06paTtutbes K CTpYKType Mema, TO MOXHO OTMe-
TUTb, YTO B BEPXHEM TEKCTE COAEPXKMTCS CMbIC/I0BAs 3aragka BCcero Mema, B To Bpe-
M$ KaK B HWXHEW HaxoauTCs oTBeT. Takoe CTaHAapTHOe AN MeMa pacnpeneneHue
KCNIOXKHOCTU» TEKCTA MOXET OOBSCHATH Pa3HULLY B 3pUTE/IbHOM CTpaTernu M, Kak
CNeacTBue, B CJIOKHOCTU 1S peCroHAeHTa.

CTpykTypa LemMoTMBaTOpa NpefnonaraeT LOBObHO 06bEMHYH TEKCTOBYIO YacTb
(M BOCTAaTOYHO MENIKMI TEKCT) B COMETAHUM C M306paXKeHUEM, AOMNOMHSAOWMUM UK
UNNIOCTPUPYIOLLMM COAEPKaHWEe TEKCTOBOMO BbiCKasblBaHus. Kpome Toro, agpeca-
Ta BbIHYXAAIOT NPOAHANM3UPOBATb NPEeACTABEHHYIO CUTYaLMIO U CAaMOCTOSTENIbHO
OLLeHWTb AEKNApMpPYEMYIO aBTOPOM TEKCTA TOUKY 3pEHUS, BMECTO BOCNPOU3BELEHUS
3HaKOMOW peakuuu, Kak B MeMe. B nemotuaTope n3o6pasuTenbHas M TeKCToBas
YacTu 0Ka3aNuCb PaBHO HEOOXOAMMbI A1 OLLEHKM COOBLLEHMS, MPU 3TOM KpYMnHOe
1 yacTto 6oratoe aeTanamu nsobpaxeHne TpeboBano BHUMATENbHOIO CKaHMPOBa-
HUS (LnuTenbHble GUKCaumm, ANUHHbIE CAKKabl) — MOBEPXHOCTHOrO paccMaTpumBa-
HMS BbINO HELOCTATOUHO.

Mpu uyTeHwWM TekcTa B [eMOTMBATOpax JAenatwTcs 6onee Kopotkue uK-
cauMM UM Cakkamdbl, YTO MOXET OblTb CBSI3aHO CO creundukoi odpopmneHus:
B 1eMOTMBATOpaXx TeKCTa HosbLle M YacTb ero 6bIBAET AOCTATOYHO MEJIKUM, YTO MO-
XKeT 00BbACHWUTb Pa3nnyms B NapameTpax ABUXKEHMUI rnas.
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MoMMMO HenocpeacTBEHHO WabaoHa MOAMKOAOBOrO TEKCTa, Ha BOCMpUSATME
M306paXKeHUI y4acTHUKAMMU UCCNEeL0BaHMS BAUSIIOT MHOTWE GaKTOpbl — Hampumep,
HasMuMe 3HaHUi 0 GakKTax 3KCTPEMUCTCKOrO AMCKypca. Ho B AaHHOW paboTte Mbl
paccMaTpuBanu aHpbl MOAMKOAOBbLIX TEKCTOB HE3aBMCMMO OT KOHKPETHOrO CO-
LEPXKaHUS UK YnTaTENS.

BbiBoAbI

[leMoTMBaTOp MO CPaBHEHMO C MPOCTbIM MEMOM B LiefIoM TpebyeT 6osbLuero
BPEMEHMU A5 OLEHKM COAEPXKaHUs COobLLeHMs. B paccMOTPEHHbIX NOMMKOLOBbIX
TeKCTax Ha M3obpaxeHun genatTtcs 6onee anuTenbHble GUKCALMKU, YEM HA Bep-
6anbHOM YacTu. B xaHpax aemMoTBaTopa M MeMa HabnofaeTcs oAMHAKoBas CTe-
NeHb BAXXHOCTU M30OpaKEHWUs M TeKCTa AN OLEHKU COLEPXKaHWS MOAMKOAOBOrO
TeKCTa, Npu YCI0BUU HEM3BECTHOCTM TEKCTA PECMOHAEHTY. B MeMax BepXHUii Bep-
6anbHbIM 6NOK CNOXHEE LS BOCNPUSTUS U CYUTLIBAETCS A0NbLUE, YEM HUXKHMIA. Pe-
3y/NbTaTbl MCCNELOBAHMS MO3BONSIOT MPeAnonaraTh HAMUYME CBA3U MEXAY KaHPOM
U CIOXKHOCTbIO BOCMPUATUS MOMIMKOLOBBIX TEKCTOB, @ TaKKe YKa3bIBAKOT HAa Cheuu-
UKy BOCMNPUATUS KOHKPETHBIX LWABGNOHOB 0DOpPMNEHMS.
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PERCEPTION OF MEMES AND DEMOTIVATIONAL POSTERS:
AN EYE TRACKING STUDY

A. A. Berlin Khenis, A. N. Puchkova, A. V. Gorbacheva
alexa.munxen@gmail.com
Pushkin State Russian Language Institute, Moscow

Abstract. Multimodal texts combining an image and a verbal component are widely used in
online communication. The aim of the study was to test a hypothesis about the influence
of genre on the degree of complexity of perception and viewing strategies. Respondents
(n=60) included 31 forensic linguists with anti-extremism practice, and 29 non-experts.
Their eye movements were analyzed when evaluating the content of stimuli for the presence
of extremist discourse. The stimuli were unfamiliar to the respondents. Participants viewed
demotivators for a longer period of time compared to memes. In both genres, equal time
was devoted to the image and text, but the average fixation duration on the image was
longer. Thus, both components are important for understanding the content of the message.
In memes, it takes longer to read the upper block of text, combined with longer fixations.



Bocnpusatne MeMoOB 1 1€MOTUBATOPOB: UCCNEA0BaHNE METOAOM aUTpeKMHra

There are differences in the reading parameters of the texts in the demotivators and memes.
The results of the study suggest a connection between genre and the degree of cognitive
complexity of multimodal texts, and also point to the specificity of the perception of
different design patterns. This provides an opportunity for further research.

Keywords: multimodal text, meme, demotivational poster, eye tracking, genre
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OLIEHKA CNMOCOBHOCTU CEPbIX BOPOH (CORVUS
CORNIX) ONEPUPOBATDb MPEACTABJIEHUAMUN O PASMEPE
CBOEIO TENIA: NPEOBAPUTEJIbHbBIE OAHHbIE

C.A. byiHuukas*® (1), AA. CmupHoBa (1), M.B. Camyneesa (2), E.B. Epwos (2),
M.IO. Ynumumpuc (2), E.B. Ankeesa (2)
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1 — Bronorunyeckuit dakynsteT MI'Y nmenun M.B. JlTomoHocoBa, MockBa;

2 — MOCKOBCKMM MHCTUTYT NcuMxoaHanusa, Mockea

AHHoOTauus. Hanuuve npepncTaBneHnit o GuU3MYecKkMx CBOMCTBAX CBOErO Tefa CYMTAOT Of-
HWUM M3 KOMMOHEHTOB CaMoCo3HaHusl. OAHOM U3 3KCNepUMeHTaNbHbIX METOAUK AN UCCNeno-
BaHUS CTEMEHW Pa3BUTUS TaKWUX MPenCcTaBNeHUN SBNSETCS OLEHKA CMoCOBHOCTU XMBOTHOMO
BbIOMpaTh oTBEpCTHE Ans npoxoAa. Llenbto Haweilt paboTbl 6bi10 OLEHUTb CTeMEeHb Pa3BUTUS
npencTaBneHuii 0 pa3Mepe CBOEro TeNla Y CepbiX BOPOH (TPEX MONOABIX U TPEX B3POC/bIX
nTuu). Hawei 3apaveit 66110 co3aaTh Takoi BapUaHT METOAMKM, KOTOPbIV [AeT BO3MOXHOCTb
OLIEHWTb CMOCOBHOCTb XXMBOTHBIX COMOCTaBASTH MPEACTAaBNEHWE O pa3Mepe CBOEro Tena
C pa3MepoM OTBEPCTUIA, YMEHBLUAET BKIAA 00yYeHUs B peLleHne 3TOM 3a4a4m U, KpoMe Toro,
No3BONSET OLEHUTb (HAKTOPbI, BAMSIOWME HA BbIGOP 0TBEpCTUS s npoxopaa. MonyyeHHble
pe3ynbTaTbl NOKasanu, Yto paspaboTaHHas MeToAMKa NpUrogHa Ans NTvu. Y NsTu U3 WecTu
BOPOH 0O6HApYXXeHO npeanoyTeHue 60bLEero no nioLWaAn oTBepCTHS, XOTs Ha Bbibop oTBep-
CTWS BNIUSIET U €r0 PacronoXeHue, 1 ero ¢opma (Mpu paBHO WUPUHE BOPOHbI MPEANOoYUTaOT
6onee BbicOKOe 0TBepcTHe). HekoTopble BOpOHbI (ABe MOMOAbIE M O4HA B3pOC/ias) OKasa-
NIUCb CMOCOGHBI BbIOMPATh MPUroAHOE 4SS MPOXOAa OTBepcTHe 6e3 dU3NYeCKOro KOHTaKTa
C HUM, 1aXXe eC/M OHO BblI0 MeHbLLE MO MIOLWAAM, YEM HEMPUrOLHOE. ITO MOXKET yKa3blBaTb
Ha TO, YTO OHM CMOCOGHBI COMOCTaBWUTb NPEACTABIEHNS O pa3Mepe CBOEro Tesla C pa3Mepamm
OTBEpPCTUIA.

KntoueBble cnoBa: caMOCO3HaHue, npeacraBfeHne 0 pasMepax CBOEro Tena, «Cxema» Tena,
MblLLIEHNE, CEPbIE BOPOHbI

MccnepoBaHue BbiNosHEHO Npu noaaepxke rpaHta PH®, npoekt N2 19-18-00477.

Beenenue

CaMoCO3HaHWEM Ha3bIBalT CMOCOBHOCTb MHAMBMAA BOCMPUHMMATL CBOE TENO
OTAENbHO OT 06bEKTOB BHeWHero Mupa. OaHMM M3 KOMMOHEHTOB CaMOCO3HaHMA
CYMTAIOT HaNUUME NPeaCcTaBAeHNit 0 HU3MYECKMX CBOMCTBAX CBOEro Tena. Kak u B
cnydae apyrux noHATUIA, B npoLecce GopMUpoBaHMA NPeACTaBNEHNS O CBOEM TENE
[IO/KHbI BbITb 33€MCTBOBaHbI OCHOBHbIE OMEPALIMM MbILLIJEHUSA: CPABHEHME, OCHO-
BaHHOE Ha OLEHKE CXOACTBA M pasnnuung, o6obLieHne n abCcTparMpoBaHue, aHanus
M cuHTE3. KMBOTHbIE C pa3HbIM YPOBHEM Pa3BMTMS MO3ra M BbICLWIMX KOTHUTMUB-
HbIX CNOCOBHOCTEM pa3nMUaoTCca Mo roTOBHOCTM BOB/IEKATb MPOLECChI MbILLIEHNS
B peLleHne Tex AU MHbIX 3ada4. COOTBETCTBEHHO, Y HUX, BEPOATHO, pa3nnyaeT-
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CS U CTeneHb pa3BUTUS NPeACTaBEHMIA O CBOMCTBaX cBoero Tena. K HacTosiwemy
BPEMEHM CYLLECTBYET ABa NOAXO0AA K MCCIeA0BAHMIO CTENEHN Pa3BUTUS NpPeaCcTaB-
JIEHWIA O CBOWMCTBax CBOEro Tefa y AeTel M XXMBOTHbIX. [1pn MOMOLM OAHOro M3
HUX OLEHMBAKOT CMOCOOHOCTb MOHUMMATb, YTO BEC TeNa MOXET ObITb MPensTCTBMEM
[NS BbIMOJIHEHMS 3KCMEPMMEHTANIbHOM 334a4M — nepefayn obbekTa sKCnepuMeH-
TaTopy, B TO BPeMS KakK 0OBbEKT NpMBS3aH K KOBPUKY, HAa KOTOPOM CTOWT UCMbITye-
MbliA. [1ns Toro, 4to6bl BbINOAHUTL 3TY 3a4a4y, pebeHKy Un XMBOTHOMY Haf0 COMTH
C KOBpMKA. B akcnepuMeHTax ¢ LeTbMu Ux AMbo Npocuam oTaaTb KOBPUK, Ha KOTO-
pOM OHM cuaenu, nnbo npuesasbIBanM K KoBpuKy Tenexky (Brownell et al., 2007).
[eTn B Bo3pacTe 18 MecaueB Haxoanm cnocob pewweHns 3TUx 3a4ay TONbKO nocie
OLHOrO UM HECKONIbKMX OLUMBOYHBIX AeNCTBUIA. B Bo3pacTe 22 - 26 MecsaLeB YMcno
OLWKMBOK JOCTOBEPHO CHUXANOCh, @ HEKOTOPbIE AETM PeLlanu 3T1 3aa4un C NepBom
npobel. Kpome peteit nogobHyto 3apayy npenbasnsnm auwb cnoHam (Dale, Plotnik,
2017) n cobakam (Lenkei et al., 2021). MNpeactaButenn o60mx BULOB JOCTOBEPHO
yale CXo4MnM C KOBpPMKa TOrAa, Koraa 310 6bino HeobXoaMMO A/ BbIMOMHEHMS
3af4aun. BTopbiM noaxoAoM K MCCNefoBaHMIO CTEMEHW pasBUTMS NpeacTaBsle-
HUIA O CBOMCTBaX CBOEro Tesia ABASETCA OLEHKa CMoCOOHOCTM OETEN UMM XUBOT-
HbIX MbICTEHHO COOTHOCUTbL NPeACTaB/ieHME O pa3Mepax CBOEro Tena C pa3MepoM
M GOpMOI OTBEPCTMS, Yepe3 KOTopble MM Heobxoaumo npoiTu. [letn B Bo3pacTte
18 mecsaueB BblbMpanu NpurogHoe AJis NpPoxona OTBEpPCTME TOMbKO MocCae OA4HOM
WM HECKONbKMX owmnbok. B Bo3pacte 26 MecsueB HeKOTOpble LETU BbiGMpanu
npurogHoe Ans npoxopa otsepctue 6e3 KoHTakta ¢ HUM (Brownell et al,, 2007).
Cpefn XMBOTHbIX TakOro TUMA 3a4ayu NpeabsBAsAn HEKOTOPbIM 6eCcrno3BOHOY-
HbIM (XBaToB, 2011), pentunuam (Khvatov et al., 2019), rpeizyHam (XBatoB 1 ap.,
2014) n cobakam (Lenkei et al,, 2020). Mimetowmecs K HacTosLLEMY BPEMEHU AaH-
Hble YKa3blBalOT Ha TO, YTO CMNOCOBHOCTM COOTHOCUTL pasMepbl Tena C pasmepamu
0OBEKTOB OKPYXXAIOLLEN Cpeabl Pa3MyaroTCs Y KMBOTHbLIX C PasHbIMU YPOBHAMM
paseuTus Mo3ra (Lenkei et al., 2020; Khvatov et al., 2019). B 6onblumHcTBeE 3KC-
NEPUMEHTOB C XXMBOTHbIMW OLLEHWMBANM HE CTOJIbKO MX CMOCOBHOCTb MbIC/IEHHO
onepupoBaTb NpeacTaBNeHMS MU O pa3Mepe CBOEro Tena, CKOMbKO CMOCOBHOCTb
06y4YnTbCS MCMONB30BATL MPUTOAHbIE AN NPOX0Aa OTBEpPCTUS. MeToamKy, KoTopas
BCE XKe N03BONANA OLEHUTb CMOCOBHOCTb XMBOTHbIX MbIC/IEHHO COMOCTABNSATH pas-
Mepbl CBOEro Tesa C pa3MepoM OTBEPCTUS, UCMONb30BaNM B paboTte ¢ cobakammu
(Lenkei et al., 2020). ABTOpbl NOCTENEHHO YMEHbLIANN pa3Mep eAUHCTBEHHOrO OT-
BEPCTUS M OLLEHUBANM NATEHTHbIV Nepunog, noaxoaa K Hemy. OKazanoch, YTo IATEHT-
HbIM Mepuoa, YBENMYMBANCS HE3HAYMTENbHO 4O TEX MOp, NMOKa pa3Mep OTBEpCTUS
He YMeHbLWanu A0 onpeneneHHoro 3HadeHus. Mocne 3toro cobaku faxe He Mbl-
TanuCb NponTM B Hero. OHM BHOBb HAYMHANM MPOXOAMTb Yepe3 OTBEPCTUE, ecsin
€ro pasMep yBeJMUMBANM Ha OAMH WWar». DT OaHHble MOTYT CBUAETENbCTBOBATh
0 CNOCOBHOCTM coBak MbIC/IEHHO COMOCTABNATL NPeLCTaB/IeHUE O pa3Mepe CBOEro
Tena c pasMepoM OTBEPCTUS.

Llenbto Hawer paboTbl 66110 BbISCHUTL, MOTYT 1M cepble BOpoHbI (Corvus cornix)
onepupoBaTb NpeLCcTaBAeHUAMIN O pa3Mmepe cBoero Tena. [ig 3Toro mbl paspabo-
Tanu BapuMaHT METOAMKM, NO3BONSIOWMIA YMEHbLUUTL BAMSHME 00ydyeHUs Bbibopy
KOHKPETHOro NPUroAHOro ANs MPOX0Aa OTBEPCTUSA U OLEHUTb GAKTOpPbI, BMSOWME
Ha BbI6OP.
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MeTtoauka u pesynbrarbi

[ing oTpaboTkn MeToanKM UccnefoBaHME NPOBOAMAM CHAYana Ha Tpex Mono-
AblX BOPOHaXx (B BO3pacTe ABYX NeT), a 3aTeM Ha TPex B3pOC/bIX (OAHA YeTblipexneT-
HAs 1 aBe ctaplwe 10 neT). SKkcnepuMMeHTanbHas yCTaHOBKA NpeacTaBnsana cobow
npsMoyronibHyto apeHy (110 x 130 cm), pa3feneHHyo nocepeavHe neperopoakoin
C Tpems OTBEpPCTUAMM (MX HANUUMe/OTCYTCTBME M pa3Mep MOXHO Oblio perynmpo-
BaTb). B ABYX MPOTMBOMOMOXHbIX CTEHKAX apeHbl Gblau NpoaenaHbl KBaapaTHble
otBepcTua (30 x 30 cm). K 04HOMY M3 HUX NPUCTaBASAM KCTapTOBYO» KNeTKy, 060-
PYAOBAHHYH OTKPbIBALLENCS AUCTAHLMOHHO ABEPLEN, @ K APYroMy — «UHMLL-
HYl0» KNeTKy C KOpMyLKoWi. [pu paboTe co B3pOC/bIMU BOPOHaMM YCTaHOBKY CO
BCeX CTOPOH oropoaunu 6enoit TkaHbto. Cuctema BuoeoHabnofeHUs no3Bons-
Na NpOM3BOAWTb BMAE03ANUCh U OTCNIEXMBATb NOBEAEHWE BOPOHbI U3 COCELHEro
noMmeLLeHus.

Ha nepsom 3Ttane (9 npob) Bcex NTUL, NpUyYMAN NPOXOAUTL Yepe3 efUHCTBEH-
Hoe OTKpbIToe oTBepcTMe pazmepoM 30 x 30 cM (ero pacrnonoXxeHe MeHsSIN KBa3nC-
Ny4aiHo) M 3aX0AnTb B UHULLIHYIO KneTky. CneaytoLlyto npoby NpoBOAWAM C ApYrow
nTuuei. Ha BTopom 3tane (18 npo6) Monoabix NTUL, MPUYYUAKM NMPOXOAUTL Yepes
NpsSIMOYro/ibHble OTBEPCTUSl, OPUEHTUPOBAHHbIE AJIMHHOM CTOPOHOW BEPTUKasb-
Ho (10 x 18 cm). Bapocnbix NTvL, Ha @aHANOrMYHOM 3Tane NpUyYUIn NPOXOAUTb Ye-
pe3 NpsIMOYrosibHble 0TBEPCTUS OPUEHTUPOBaHHbIe TMB0 BepTUKanbHO (10 x 20 cm),
nnbo ropmsoHTanbHo (20 x 10 cm). ITv ABa TMNa Npob (Mo WeCTb KaXAoro TMna) ye-
penoBanu KBasucayyaiHo. Bce nTuubl npoxoamnun yepes oTBEPCTME MeHee YeM 33
TPU MUHYTbI, YTO MO3BOSIUIO CYMUTATb, YTO AAHHAS METOAMKA MPUTOAHA ANS MTUL,.

3ateM BbISCHANM, BYAYT M BOPOHbI BbIGMpaTh Bonbluee Mo Miowaan oTeep-
CTWe, ecnu [Ba APYrMX TakKe MpUrofHbl Ang npoxoaa (pacnonoxeHue 6onbliero
OTBEPCTUSI MEHSNU KBA3WUCy4aiHo). C TpeMs MOMOAbIMM NTULAMM BHavyane npo-
BeNM 36 npob, B KOTOPbIX BCE TPW MPSMOYro/bHbIX OTBEPCTUS BblIM OPUEHTUPO-
BaHbl BepTMKanbHO M Gonbluee no nnowaau oreepctve (15x18 cm) 6bino wupe
AByx apyrux (10x18 cm). [lBe BOpOHbI M3 Tpex AOCTOBEPHO (34eCh M Aanee uc-
Nonb30BaNu KpuTepuit %) npeanoyntany 6onbluiee no niowaam (6onee WMpPokoe)
otBepcTue: Poas Bbibupan ero 33 pasa (p<.001) u Ixo — 29 pa3s (p<.001). Tpetbs
BopoHa ([gTen) npeanouynTana LEeHTpanbHOE OTBEPCTME BHE 3aBMCMMOCTM OT ero
pasMepa — OH Bbioupan ero 34 paza (p<.001). B cnepytowmx 36 npobax Bce Tpu
MPSIMOYrO/bHbIX OTBEPCTUS OblIM OPUEHTUPOBAHbI TOPU3OHTANbHO U Gonbluee no
nnowanmn orsepctue 6610 Boiwe (20 x 18 cm) aAByx Apyrux (20x13 cm). Poas BHOBb
npeanoyuTan 6onbliee No naowaan otBepcTme (bonee BbICOKOE) — OH BblGUpan
ero 24 pasa (p=.005). OnHako 3T0 NpeanoyYTeEHUE Y HEro ObINO CUbHEE Bbipaxe-
HO B MepBOW CeEpUU, KOraa NpSMOYrosibHble OTBEPCTUS OblIM OPUEHTUPOBAHbI BEP-
TUKaNbHO M Honbliee No nnowanm otBepctue 6110 Boiwe (p=.023). Y ko B 3TOM
cepuu He Bbino BbIIBNEHO NpeanoyTeHus 6onbluero oteepcTus (p=.343), uto, Bepo-
STHO, CBA3aHO C TEM, YTO OH Hayan n3beraTb (HM pasy He NPOLLEeN Yepes Hero) 1eBoe
0TBEPCTHE, PACMONOXEHHOE BanXKe K IBepU, Yepes KOTOPYH 3aX0AWN 3KCNepUMEH-
TaTop. TpeTbs BOpoHa ([aTen) Takke Havan usberaTb neBoe otBepctue (p=.01).

Mpu paboTe co B3pOC/NbIMM BOPOHAMMU YCTAHOBKY Oropoaunun 6enoi TkaHbto.
[ns Toro, 4To6bI TOYHEE OLLEHUTD, BAUSIET 1M OPUEHTALMS NPSAMOYTObHOMO OTBEp-
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CTUS Ha ero NpefnoyvTeHue, B 3KCMEPUMEHTE CO B3POC/bIMM MTULLAMU KBA3UCIY-
YyariHo YepenoBanu nNpobbl (BCcero 72), B KOTOPbIX MPSAMOYrobHbie OTBEPCTUS OblINn
OpWeHTMPOBaHbl NM60 ropusoHTanbHo (20 x 15 cm n 20 x 10 cm), nnbo BepTuKanb-
Ho (15%20 cm 1 10x 20 cm). MNpennoyteHne Gonbliero no naowaau (bonee Bbl-
COKOro) 0TBEpPCTMS BbiN0 BbISBNEHO TONIbKO TOrAQ, KOrAA BCE TpU OTBEPCTUS Bblan
OpPWEHTMPOBaHbl AIMHHOM CTOPOHOW ropu3oHTanbHo (p<.001 y Masa u LWHobens
1 p=.005 y ManbilKu). 3T BOPOHbI NPKU OJMHAKOBOWM LUMPUHE OTBEPCTUI BblOU-
panu 6onee Bbicokoe. Ecnn xe oTBEpPCTMS OblIM OPUEHTMPOBAHbLI BEPTUKANBHO,
u Bonbluee No nNioWaau oTeepcTue HbIO WKMpPE, ero NpPeanoYTEHUS BbISIBNEHO He
6b1n0 (p=.624y nasa, p=.466 y lWHobena n p=.058 y Manbiwku). Mpu ognHako-
BOW BbICOTe OTBEPCTUIA 3TV BOPOHbI NpeAnounTanu ueHtpanbHoe (p<.001 y Mnasza
n lWHobens n p=.005 y Manblwku) BHE 3aBUCMMOCTM OT €ro NAoLaau (M WHpUHbI),
TO eCTb BbIOMpanu KpaTyamLLmii NyTb.

3Has, YTO y NATU U3 LECTU BOPOH BbISBIEHO NpeArnoyTeHne oTBepCTUs 60b-
Wwei naowaau, Aanee Mbl BbISICHANU, CNOCOBHbI M MTULbI BbIOPaTh NpUrogHoe
[/15 NPOX0Aa OTBEPCTHE, eC/IM OHO ByAeT MeHbLLe Mo NIOWaaHW, YeM ABa APYrUX,
HenpurogHbix Ans npoxoaa. [1ns 3Toro BCex NTUL, BHa4ane npuyynam npoxoanTb
yepes elMHCTBEHHOE OTKPbITOE OTBEPCTME B Meperopogke (ero pacronoxeHue
MEHSIM KBA3MCAy4anHO), MOCTEMNEHHO yMeHbluas ero pasmep ot 10x15 cm go
10 x 10 c™. Janee npoBenu TeCT, B KOTOPOM BbISICHSU, CNOCOOHbI 1M NTULbI Bbl-
6paTb npurogHoe Ans npoxona keagpatHoe oTeepctue (10x 10 cm), ecam oHo
6yneT MeHblle Mo NoWaan, YeM Ba HeNpUroAHbIX NpAMOYronbHbiX (6 x 20 cMm;
B MOJIOBMHE NPO6 OHM GblIM OPUEHTUPOBAHLI BEPTUKANBHO, @ B APYroW MONOBU-
He — ropu3oHTanbHO). YTo6bl NpenoTBpaTMTb 06yyeHue BbIBOpY KBaAPaATHbIX OT-
BEPCTUIA, KKAYI Takylo TECTOBY Mpoby npenbsBnsnv nocie AByX GOHOBbIX,
B KOTOPbIX KBagpaTHoe oTBepctue (6x6 cM) 6blI0 HENPWUIOAHbBIM AN1S MPOXO-
[a, B 0TMumne oT AByx npsmoyronbHbix (10 x 15 cM; B nonoBuHe npob oHu 6biin
OPVEHTUPOBAHbl BEPTUKA/bHO, @ B APYroi MONOBUMHE — rOpU30HTaNbHO). Mpo-
Benn 12 TectoBbix Npob n 24 oHoBbIX. [MOCKONbKY Halel Lenbio 6bl1o oue-
HWTb CNOCOBGHOCTL BOPOH COMOCTaBMTb MpeACTaBieHMEe O pa3Mepe CBOero Tena
C pa3MepaMu OTBEPCTUIA, MPU aHaNM3e pe3ynbTaToB PErucTpMpoBanu He TOJb-
KO MpoXofbl, HO M NMOAXOAbl K OTBEPCTUSM. B TecToBbix mpobax ABe Mononble
(Poms u 1xo) n onHa B3pocnas BopoHa (LHob6enb) ¢ nepBbix Npob u nanee no-
cToBepHo npeanoymtanu (p <.001) npuroaHble Ang Npoxoaa KBagpaTHble OTBep-
CTUS, HECMOTPS HA TO, YTO OHM MMENW MeHbluyto niowanb. Poas u ko Bo BCex
12 TecToBbIX Npobax Kak NepBblii NPOX04, TaK U NEepPBYH NOMbITKY NpOXoAa 0cCy-
WeCTBASAMN Yepes NpUrogHoe Ans 3Toro otBepctue. ko BoobLle He coBepluan
MOMbITOK MPOX0Aa Yepe3 HeMnpuroAHble A 3TOro NPSIMOYrosibHble OTBEPCTUS:
B 9 npobax OH MoAoLen 1 cpasy NpoLien Yepes NpUrofHoe Aas 3TOro KBagpaT-
HOoe OTBepCTMe, a B TpPexX APYrMx — CAenan 3To nocne 2 -3 nonbiToK npoxona
B Hero xe. Poos B onHoM npobe cpasy npowen yepes3 KBaLpaTHOE OTBEpPCTME,
a B OCTafbHbIX CcAenan 371o nocne 2 -8 nonbiTOK NPoXoAa yepes Hero xe. Jlnwwb
B [LeBATOV npobe nocne nonbITKM Npoxona B KBAaApaTHOE OTBEPCTUE OH caenan
TPpM NOMbITKM NPOXOAA B y3Koe npsimoyronbHoe. LLIHo6enb B 11 TecToBbIX Npobax
u3 12 Kak nepBblii NPOXOMA, TaK M NEPBYIO MOMbITKY NMPOX0Aa OCYLLECTBNSAN Yepes
npurogHoe Ans 3Toro otBepcTue. /lviib B yeTsepToi npobe OH CHavana nogoLen
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K HEMPUTOAHOMY AJS MPOXOAA OTBEPCTMIO, MOMbITANCA NPOMTH Yepes Hero 9 pas
M TONbKO MOTOM MPOLIEN B NPUrOAHOE A1 3TOr0 OTBEPCTHE.

3akn4veHune

|-|0}'Iyl~IEHHbIe pe3ynbTaTbl NOKa3anau, 4To 60NbWMHCTBO BOPOH npeanovnTanm
BbI6MpaTb anga npoxoaa 6onbluee No naowaan oTBEPCTHE. [aHHble, nony4yeHHbIe Ha
B3pOC/bIX NTULAX, YKa3blBakOT HA TO, YTO BbICOTA OTBepCTMﬁ 6blna 6onee 3HaYUMbIM
CDaKTOpOM, 4YEM UX WNPUHa. ToT CbaKT, YTO HEKOTOpbl€ BOPOHbI MOTryT BblﬁMpaTb
npuroaoHoe anga npoxona oTBepCcTnue BHe 3aBMCMMOCTM OT ero naowanu U 6e3 CDM3I/1'
YeCcKoro KOHTaKTa C HUM, TO ecTb 6e3 CeHCOMOTOpHOﬁ 06paTHOﬁ CBA3U, MOXET CBU-
[LleTeNIbCTBOBATb O TOM, YTO OHM CMOCOOHbI CONOCTaBUTb npencraBsieHna o pasMepe
CBO€ero Tena C pasMepom OTBepCTMﬁ.
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BODY SIZE REPRESENTATION IN HOODED CROWS (CORVUS CORNIX):
PRELIMINARY DATA
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Abstract. Body awareness is considered a component of self-awareness. The opening
choice task is a technique that can help to investigate the development of body awareness.
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The purpose of our work was to evaluate the development of body size representation in
hooded crows. A modification of the methodology allowed us to evaluate the factors that
affect choice and reduce the contribution of learning. We found that this methodology is
suitable for birds. Five out of six crows were found to have a preference for a larger opening,
although such preference is influenced by the location of the opening. Some of the birds
(two young and one adult) were able to select a suitable opening without physical contact
with it, even if its area was smaller than that of an unsuitable opening. These results can
indicate that crows are able to mentally match representations about their body size with
the size of the opening.

Keywords: self awareness, body size task, body schema, body size representation, hooded
crows
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BJIMAHME ®AKTOPOB PEYEBOIO PA3SBUTUA HA ®OPMUPOBAHUE
HABbIKOB UTEHWS Y PYCCKOA3bIYHbIX JETEN

O.[. Bepennna® (1, 2), H.C. NaguHckas (1, 2), A.A. JlonyxuHa (1, 2),

K.B. Bapuesa (2), C.M. lonbauHa (1, 2), H.C. 3poposa (1, 2), A.B. Kanpuenosa (1, 2),
B.H. Crapogeposga (1, 2), O.B. Oparoi (1, 2, 3)

olgettaO511@gmail.com

1 — HaumMoHanbHbIN nccnenoBaTeNnbCKMn yHUBEPCUTET «Bbicluas wkona
3KOHOMWMKM», MocKkBa; 2 — Hay4yHo-TexHONnorn4yeckuin ynusepcutet «Cupuycy,
Couun; 3 — DepepanbHblii LEHTP MO3ra M HeilpoTexHonoruii, Mockea

AHHoTauus. Ha mMaTepuane aHrMUIACKOro s3bika 6bl10 [OKa3aHO, YTO paHHee peyeBoe pas-
BUTME BIMSIET HA YCMELHOCTb YCBOEHMS HABbIKOB YTeHWs. B AaHHOM paboTe uccnepyetcs
BAMSAHME ClefyloWwmnx (HaKTOPOB HAa YCBOEHME HABbIKOB YTEHWSI PYCCKOS3bIYHbIMU LETbMM:
BO3pacT Hayana GopMMpPOBaHUS peun, BO3PACT Hayana CaMoCTOSTENbHOTO YTEHUS, paHHee
M3yyeHue BTOPOro A3blKa, IMYHAS MOTMBALMS pebeHKa K YTeHuto. B uccnepoBaHum npuHs-
v yyactue 72 pebeHka B Bo3pacTte 7 - 12 net. CKOpOCTb YTEHUS YY4aCTHUKOB Oblna M3MepeHa
npu nomoluy «CTaHAapTU3MPOBAHHOM METOAMKM UCCNEN0BAHUS HaBbIKA YTEHWUS», @ POAUTENN
YYaCTHUKOB 3aMOHUN aHKETY C BOMPOCAMMU O JIMHIBUCTUYECKOM M YMTATENbCKOM OMbITe pe-
6eHka. Pe3ynbTaTbl Nokasanu, 4to 6onee paHHee Havyano nomoraet 6onee GbICTPOMY UTEHMIO,
a CaMoperynsLus B YTEHWUM SIBNSIETCS BAaXHbBIM GAKTOPOM AJ1sl YCMELHOrO YCBOEHMS 3TOrO Ha-
Bblka. Kpome Toro, Mbl 06HapYXu/u, YTO paHHee yCBOEHME MHOCTPAHHOTO A3blKa He ABASETCS
NpenMyLLeCTBOM B GOPMMPOBAHUM HABbIKA YTEHWSI.

KnioueBble cnoBa: paHHee peyeBoe pasBUTME, YTEHWE, LETU LWKOMbHOTO BO3pacTa, PyCCKMit
A3bIK, CKOPOCTb YTEHUS

Mccnepnosanue nopaepxano PO®U, npoext N2 19-313-51014.

BeeneHue

MccnenoBaHus, NpoBeaeHHbIe Ha MaTepuane aHIMIUCKOro f3blka, NOKasanw,
YTO paHHee peyeBOe pa3BUTUE B/MSET HA YCMELWHOCTb YCBOEHUS HABbIKOB YTEHUS
B WKonbHoM Bo3pacte (Olofsson, Niedersee, 1999; Ashby et al., 2013). B yacTHocTH,
B pabote Smith u konner (Smith et al., 2008) 6bina obHapyxeHa CBS3b MeXxay BO3-
pacToM Havana oby4yeHMsi HaBbIKY YTEHWS M YPOBHEM UMTATENbCKOM KOMMETEHL UM
B 14 neT — KpUTUYECKMM BO3PACTOM /151 YCBOEHWUS HABbIKOB YTEHWUS OKa3ancs BO3-
pact 5 net. MiccnepoBaHve nokasano, YTo AeTW, OBNAAeBLUME HABbIKOM CaMOCTO-
ATENIbHOro YTeHWs K 5 rogam, AOCTUrakT 3HAYMTENbHO 60nee BbICOKOrO YPOBHS
camoperynaumu B uteHun k 14 rogam. Moa camoperynsuuei aBTopbl UCCIeA0BaHUS



BnusHue dbakTopos peyeBoro passutus Ha GOPMUPOBaAHME HABLIKOB YTEHUS

NMOHMMAIOT BNALEHME PA3NIMYHBIMU CTPATETUSMM YTEHUSI U MEPEK/IOYEHUE MEXDY
HUMW B 3aBMCMMOCTU OT LIENIU YTEHUS.

MccnenoBaHmMs BIMSIHUS paHHErO PEYEBOr0 Pa3BMTUS HA PAa3BUTHUE HaBbIKA UTe-
HMS Ha MaTepuane pycckoro s3bika hOKyCMPOBaNMCb B OCHOBHOM Ha MHAMBUAYA/b-
HbIX 0COBEHHOCTAX KOTHUTMBHOTO Pa3BUTUS, U YYACTHUKAMM TaKMX UCCIeL0BaHUM
yalle BCEro CTaHOBUUCH [eTU C HapyLWeHMsaMK pa3BuTus peun (fpuropenko, 2012;
NarytnHa, 2010). OnHako paboT, NOCBSLLEHHbIX YCBOEHWIO HaBblKa YTeHUSI AeTbMU
C HOPMOTMUMMYHBIM Pa3BUTUEM peYM, HAMU 0BHaAPYXXEHO He BbiNo.

Llenb Halwero uccnenoBaHUs — BbISICHUTb, BAWSIOT M (DaKTOpbl pe4eBoro pas-
BMTUS Ha YCBOEHME HABbIKOB YTEHMSI PYCCKOA3bIYHBIMM AETbMU C HOPMOTUMMUYHbBIM
pa3BuUTMEM peun. Mbl uccnenyeM yeTbipe hakTopa:

1) BO3pacT Hayana caMoCTOATENbHOMO YTEHUS,

) BO3pacT Hayana GopMMUPOBaAHUS peydn,

) paHHee u3yyeHue BTOPOro g3blka (B AOLIKONbHOM BO3pacTe),

) HanM4Me/oTCYTCTBME NMMYHOM MOTUBALMM K CAMOCTOSTENIbHOMY UTEHMIO
y pebeHka.

NN

MeTopuka

B nccnenoBaHumM NpuHanM yyactne 72 pycckos3blUHbIX WKONbHUKA B BO3pacTe
7-12 net (cpepHuit Bo3pact=9.08, SD=1.65, 32 neBouku). Bce netm umMenun Hop-
MasbHbI ypoBEHb HeBepOaNbHOro MHTENNEKTA, M3MEPEHHbIW NPU MOMOLLM LBET-
HbIX NpOrpeccuBHbIX MaTpuL, PaBeHa (PaBeH u ap., 2004). [ing oueHKkM ckopocTu
4TeHMs Mbl Mcnonb3oBanu «CTaHAAPTU3MPOBAHHYKD METOAMKY MCCNEeA0BaHUS Ha-
BblKQ YTEHUA», B KOTOPOM OblN MCNonb3oBaH TekcT «Kak s nosun pakos» (KopHes,
1997). CkopoCTb YTeHUS ONpeaensnach Kak KOMYeCTBO NPaBUIIbHO NMPOYUTAHHbBIX
CNOB 33 OAHY MUHYTY. 1N OLEHKM BNUSIHUS PEYEBOrO Pa3BUTUS HA YTEHUE Mbl MO-
NpoCUnK poauTenent y4acTHUKOB 3anofHUTb aHKeTy. B aHkeTe Heob6xoaMMO 6bino
OTBETMTb Ha BOMPOCHI O IMHIBUCTUYECKOM M YMTATENIbCKOM OnbITe pebeHka. AHkeTa
coctosna u3 39 sonpocos. PoanTtensam npesnnaranock ABa cnocoba 3anosHeHns aH-
KeTbl: B BUAE pacrneyaTaHHbiX 61aHKOB AN 3aN0fHEHUS OT PpyKU MW B BUAE 3/eK-
TPOHHOM aHKETbI, CO34aHHOM C MoMolLbio cepuca Google Forms. Bonpocbl 6binm
O[IMHAKOBbIMM BHE 3aBMCMMOCTH OT BblbGpaHHOro cnocoba 3anonHexnus. Pogutenn
MMeNM BO3MOXHOCTb 33[,aTb IKCMEPUMEHTATOPY YTOUHSIOLME BONPOCHI B CIy4asnx
3aTpyAHEHUs TPaKTOBKM BONPOCOB aHKeTbl. [1g aHanun3a nHTepecyowmx Hac dak-
TOPOB Mbl MCMO/b30BaAM OTBETHI HA CleflyloLMe BONpOCh:

1. B kakom go3pacme pebeHOK Hayana npousHocUms nepssie cioga? Bospacr,
Mo BO3MOXHOCTU, POAUTENIU YKA3bIBaNIMN C Y4ETOM MECALIEB.

2. Ckakozo so3pacma saw pebeHoK Ha4yan Yyumame camocmosimensHo? Poonte-
nsaM 6610 HeE0BX0AMMO yKa3aTb BO3PaACT, KOraa pebeHoK OBNafen HaBblkoM
YTEHWSs B LOCTAaTOYHOM Mepe /s CAMOCTOSATENIbHOTO YTEHUS KHUT.

3. Yaum nu eaw pebeHok UHOCMpaHHble 3biku? Ha AaHHbI BONpoc npegna-
ranocb TpU BapuaHTa OTBETA: He u3y4ydem, ulyyaem ¢ paHHe20 803pacma
(0-5 nem), usy4aem co wkoabHo20 803pacma. PoanTtenu BeIbMpanu oguH u3
Tpex BapuaHTOB.
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0.[. BeneHvHa u ap.

4. Yumaem nu pebeHok Ymo-mo no ceoell uHUYUamuee uau no uHuyuamuee poou-
mesneli? Ha [aHHbIM BONPOC Takxke Npeniaranock TpY BapuMaHTa OTBETA: He Yu-
maem, yumaem no cgoeli UHULUamuege, yumaem no uHuyuamuse pooumened.
[nsg Bonpoca 6bina npeaycMoTpeHa BO3MOXHOCTb MHOXECTBEHHOTO Bblbopa,
4To6bI yYecTb Clyvald, Koraa pebeHok YATAET Kak Mo CBOEH MHULMATUBE, TaK
¥ MO MHULMATUBE poauTENEN.

Mpu nomowwm obobuieHHoN nuHerHo mMonenu (Generalized Linear Models,
GLM) Mbl aHanM3MpoBanu, BAMAKOT 1M 3TU GAKTOPbl HA CKOPOCTb YTEHUS Y AeTeN.

Pesynbtatbl U OGCV)KAEHME

Mbl 06HAPYXXMIKM 3HAUYUMYIO KOPPENALMIO MEXAY BO3pacTOM Havyana caMocTo-
ATE/IbHOrO YTEHMS U CKOPOCTbI0 YTEHUS — YeM paHblie pebeHoK Hayumacs YnTaTh,
TeM BbicTpee oH/OHa uuTaet (Est.=-12.91, SE=3.47, t=13.80, p<.01). Takxe Mbl
06HApYXXMNKU KOPPENAUMIO MeXay BO3pacToM, Koraa pebeHoK Havyan Npou3HOCUTb
nepBble C/10Ba, U CKOPOCTbIO YTEHMSI — YeM M03)Ke pebeHOK Havan roBopuTb, TEM
6bicTpee oH/oHa uuTaeT (Est.=1.61, SE=0.62, t=6.59, p=.01). BaxHbIM dakTOpom
oKasanacb IMYHash MOTMBALMS OETEM K UTEHUIO — AETM, KOTOPbIE YMTAIOT MO CBOEN
WMHMLMATUBE, YMTAIOT BbICTpEe TexX OeTel, KOTOpble YMTAOT MO MHULMATMBE POAU-
Tenen (Est.=-11.9, SE=6.7, p=.07). Mbl He HalWwX [OKa3aTENbCTB BAUSHUS U3Y-
YeHWsi BTOPOro f3blka Ha YCBOEHWE HABbIKOB YTEHWUS B POAHOM si3bike (Est.=3.96,
SE=8.04,t=2.43, p=.29).

TaknMm 06pa3oM, CaMOCTOATENIbHOE YTEHUE SBASETCS KtOYeBbIM AaKTOPOM Ans
yCrnewHoro GopMmMpoBaHMs LAHHOTO HaBblka — BaXKHYH POJib UTPAeT Kak BO3pacT
Hayana caMoCTOSTENIbLHOrO YTEHMS, TaK M MHULMATUBHOCTb pebeHka B YTeHUU. Ta-
KOV pe3y/bTaT Cornacyercs ¢ npeaplaylMmMm UCCefoBaHUAMM, EMOHCTPUPYIOLLM-
MM BaXHOCTb caMoperynaumun neteit B uteHun (Smith et al.,, 2008). B3aumocssib
MO34HEr0 MOSIBNIEHUS PEYM U CKOPOCTM YTEHUS TpebyeT AONONHUTENbHOrO UcC/e-
[IOBaHMA M OTYACTU MOXKET ObITb 0OYC/OB/IEHA CYOBLEKTMBHOW NPUPOLOM aHKETLI,
KOTOPYIO 3aMoNHANM poauTenu. PaHHee Havano usyyeHus BTOPOro A3blka He BuUS-
€T Ha YCMEeLWHOCTb YCBOEHMS HaBblKa YTEHMS], YTO MOXKET CBUAETENbCTBOBATL O TOM,
YTO BNIAAEHME MHOCTPAHHBIM A3bIKOM HE SIBASETCS NMPEMMYLLECTBOM AN PEYEBOro
pa3BUTHS B NMEPBOM sA3blKe. ITO MOXET ObITb CBA3AHO C TEM, YTO BTOPOM A3bIK U3yya-
eTcs € onopow Ha cuctemy nepsoro (OBUMHHMKOB 1 Ap., 2010).
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Abstract. Based on previous findings for the English language, it has been proven that early
language development influences successful reading acquisition. This study focuses on the
influence of the following factors on the reading development of Russian-speaking children:
early speech onset, onset of independent reading, early second language learning, and
the child's self-motivation for reading. 72 children aged 7 to 12 participated in this study.
Reading speed was measured using the Standardized Assessment of Reading Skills, and the
child's linguistic and reading background were estimated by a questionnaire completed by
the parents. The results showed that self-regulation in reading is an important factor for the
successful acquisition of this skill. In addition, we found that early foreign language learning
does not give any advantage in acquiring reading skills.

Keywords: early language development, reading, schoolchildren, Russian, reading fluency
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MEHTAJIbHbIX TPEKUHT B 3PUTEJIbHOW KOPE B COCTOSIHMM NMOKOS
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1 — MBHA v H® PAH, MockBa; 2 — TI'Y um. ILP. [lepxxaBuHa, TamboB

AnHoTauus. CyllecTBYIOT IBe TOUKM 3pEHUS HA KPyNHOMACLUTabHY0 NPOCTPAHCTBEHHYIO AM-
HaMUKy CMOHTAHHOM U BbI3BaHHOM akTUBHOCTU I3 1 M. OHM aBTOPbI 06BACHSIOT 3TOT dhe-
HOMEH Ha OCHOBE MHTPAKOPTMKA/IbHOW rMMNOTEe3bl, KOTOpas NpeanonaraeT pacnpocTpaHeHue
6eryLmx BO/H B KOpe B CpefiHeM MacluTabe 3a CYeT BHYTPUKOPKOBbLIX HEMUENMHOBBIX BOJIO-
KOH co cpepnHelt ckopocTbio 0.2 M/c. Takoe pacnpocTpaHeHWe NPUBOAMT K BO3HUKHOBEHMIO
BPALLAIOLLMXCS INEKTPUYECKMX [AMMONeN, KOTOpble NPOELMpYTCS Ha CKanbM, COo3.aBas
BMAMMOCTb KpYMHOMAcLITabHOM MpOCTPaHCTBEHHO-BPEMEHHOW AMHAMMUKK. Y KMBOTHbIX
1 YenoBeKa CyLeCcTBOBaHWE MOAO06HbIX BOMH MOATBEPAUIN C UCTMONb30BAHUEM MUKPO3I/IEK-
TPOLOB WM MOTEHLMAN3aBUCUMbIX KpacuTenei. [lpyras Touka 3peHus CBSi3blBaeT KPYMHO-
MacwTabHble BOJIHbI CO CTPYKTYpOM KOHHEKTOMa M MpeanonaraeT MX pacnpocTpaHeHue 3a
CYeT MUENMHOBbIX BOIOKOH C XapaKTEpPHOM CKOPOCTbIO nopsaka 6 M/c. Takas CKOpOCTb BOMH
Habnonaetcs npu 3anucu 331, MII 1 3Kol, HO He MoATBepXAeHa NPSMON perncTpaumen.
Mbl npoBepsnu NpaBOMepHOCTb ABYX BbILLEOMNUCAHHbIX MOAXOLO0B, CPaBHMBAs MOAENbHblE
1 3KcnepumeHTanbHble M3l anbda-putma. C 3TOM Lenbilo Mbl CUMYNIMPOBaNM CpeaHeMac-
WwTabHble M KpynHoMacwTabHble HeryLume BOAHbI HA KOPKOBOW MOBEPXHOCTU U PACCUUTbIBAM
MopenbHble M3T, pewas npamyto 3anavy. CpeaHue 3HaveHus Koppensumii MofenbHbix M3l
1 3KCMEepPUMEHTaNbHBIX AaHHbIX AN CpefHeMaclTabHbIX BOSH OKa3anucb AOCTOBEPHO Bbille,
4eM AN KpyNHOMAacLITabHbIX. IMULEHTPbI CPeAHEMACLUTAOHbIX BOMH MMENN Pa3HYH0 NIOKaIN-
3aLMto, HO BbINM OrpaHUYeHbl KOPKOBbIMM NoMK V1 1 V2 B LULNOPHOI U TEMEHHO-3aTbINOYHOW
6opospax. bonblee nogobue cpesHeMacluTabHbIX MOAEbHBIX BOMH 3KCMEPUMEHTaNbHOMY
CUrHaNy NOATBEPXKAAET MHTPAKOPTUKA/IbHYIO TMMOTE3Y, @ pas/iMyHble JI0KanMU3aLmMm 3MULEH-
TPOB B TEYEHME 3aNUCU MOXHO 0OBACHWUTbL BIMSIHUEM KOHHEKTOMA.

KnioueBbie cnoBa: KOpKoBble Geryuiue BOJSIHbI, MHTPAKOPTHUKATbHAs TUMOTE3a, KOHHEKTOM,
MEHTasbHbIN TpeKuHr, MII

MccnenoBaHue BbiNonHeHo nNpv duHaHCoBOM noaaepxkke PO®U B paMkax HayuHOro npoek-
Ta N220-015-00475.

BeeneHue

Berywiue BONHbI 3neKTpPUYECKMX MOTEHLMANOB BnepBble Obinn 06Hapyxe-
Hbl B KOpe FO/IOBHOrO MO3ra y aHecTe3MpoBaHHbIX Kolek M Kponukos (Adrian,
Matthews, 1934). MNo3gHee 310T heHOMEH 6bln ONKUCAH Yy YenoBeKa Mpu TOMOCKO-
nun 33T (Walter, 1953).



MeHTanbHbIA TPEKWUHT B 3pUTENbHOM KOpPE B COCTOSHMM MOKOS

C Tex nop cyw,ecTBoBaHWe 3TOro GeHoMeHa NokKasaHo Npu NpsMOK perncrpa-
LMW MUKPO3NEKTPOLAMU UM OMTUYECKMMU METOLAMMU Y MHOTUX IKCMEPUMEHTANb-
HbIX XMBOTHbIX: 6ecno3BoHouyHbIx (Nikitin, 2000), nTuy, (Beckers, 2014), npumatos
(Zanos, 2015). Y yenoBeka 6Gerywime BONHbI PErmMCTPUPYIOT C MCMONb30BaHUEM
MY/IbTUINEKTPOAHbIX 0Ta-MacCMBOB BO BPEMSI HEMPOXMPYPrMYECKMX OnepaLmii no
nosoay dGapmakopesucTteHTHOM 3nunencun (Martinet, 2017). PacnpocTtpaHsiowme-
€51 BonHOBble GpOHTbI 06HapyxeHbl B 06oHsaTenbHoM kope (Kleinfeld, 1994), runno-
kamne (Zhang, Jacobs, 2015) u Bo Bcex oTaenax HoBoM kopbl (Zhang, 2018).

Mpupona 6erywmx BOMAH A0 CMX MOP A0 KOHLA He BbIICHEHA, HO WX CBSA3bI-
BaloT ¢ BocnpusaTmeM (Sato, 2012), motopHoi dyHkumeir (Rubino, 2006), BHUMa-
Huem (Davis et al., 2020), namsaTbto (Bhattacharya, 2021) 1 oco3HaHueM cTuMyna
(Davis et al,, 2020). berywme BOMHbI PErUCTPUPYIOTCS KakK MPOSIBNIEHUE CMOHTAH-
HOM W BbI3BAHHOW aKTMBHOCTM BO Bpems cHa (Muller, 2016) n 6onpcTBOBaHUS
(Muller, 2018).

Ocobyto CNOXHOCTb BbI3bIBAET MHTEpRpeTauus 6eryLmx BoAH No AaHHbIM 330
n M3I, Korga npu MHTEPNOASILMM KMTHOBEHHbIX» 3HAYE€HWM CKaNbMOBbIX MOTEH-
LManoB UM MarHUTHOrO MOMS MO3ra YesioBeka HabnpaeTcs KpynHoMacwTabHas
LMHAMMKA, KAYECTBEHHO CX0Xas ¢ PeHOMEHOM KOpKOBbIX beryumx BonH. C of4HOM
CTOPOHbI, HAMM BbII0 MOKA3aHO, YTO MOAENIMPOBaHME CpefHeMacLUTabHbIX BeryLmx
BOJIH (Ha NOLLAAM HECKOMBKUX KB PaTHbIX CAHTUMETPOB) HA CKIAA4aTol NOBEpX-
HOCTM MO3ra YesioBeKa Mpu pelleHUn NpsaMoi 3a4ayun BOCMPOU3BOAWT 3KCMEpU-
MeHTaNbHO Habntoaaemble AMHAMMYECKME NATTEPHbI CMOHTAHHOM WM BbI3BAHHOW
aktneHoctv 331 nu M3 (Verkhlyutov et al., 2018; 2019).

[lpyras Touka 3peHus CBA3aHa C MUCCIELOBAHUSAMU KOHHEKTOMA MO AaHHbIM
AMdPY3MOHHO-TEH30PHOrO aHanM3a, KOTOpble MO3BOMAM CO34aTh KpynHOMac-
WwTabHble MOLENM MO3ra v CUMYIMPOBATb MPAKTUYECKM HEOTPAHUYEHHbIE BapUAHTBI
NMPOCTPAHCTBEHHO-BPEMEHHbIX MATTEPHOB 3/IEKTPUYECKOTrO MOJS HA MOBEPXHOCTH
ronoBHOro Mo3ra yenoseka (Palesi et al., 2020).

OTnMumne ABYX NMOAXOLOB CBA3aHO CO CKOPOCTbH BOSIH. B mocnenHem cnyuae
A5 KPYNHOMACWTAaBHbIX BOSIH HA MOBEPXHOCTH KOPbl MO3ra OHa AOJIKHA ObITh 60-
nee 1 m/c (B cpegHem nopagka 6 mM/c), npu cpegHeMacwTabHbIX BOMHAX CKOPOCTb
BOJIH He A0/MKHa npeBblwaTth 1 M/c (B cpeaHem nopsaka 0.2 m/c).

MeTopuka

Mbl MopenvpoBanu Heryuive BOMHbI HA CKNAAYATOM MOBEPXHOCTU FONIOBHOMO
MO3ra UCMbITYyeMOro, Noay4eHHOM 13 AaHHbIX MPT ¢ BbICOKMM paspelleHunem. Mpu
3TOM TpexMepHas MoAesb MO3ra OAHOro nonywapus cogepxana 6onee 150 Tbi-
€Y BeplMH. BonHbl CTapTOBanM OT KaXAOW BEpLUMHbI B 1€BOM WM MPaBOM MOAYy-
wapusax. AMNAUTyaa BOJHbI OMNpenensna JoKaabHbli TOK B TOUKE, COBMAAAtoLLein
C BEPLUMHON, HanpaBNEHHbIN NepneHANKYNSPHO K MOBEPXHOCTU Kopbl. [1ng ckopo-
ct1 6 M/c n yactoTbl 10 Iy, BoSHA pacnpocTpaHsanach Ha BCe noaywapue npu anu-
He BoHbI 0.6 M, a npu ckopoctn 0.2 M/c n anunHe BonHbl 0.02 M pacnpocTpaHeHue
OrpaHUMYMBaNoCh COBCTBEHHOW AJIMHOM BOMHBI.

[ing mMonenbHbIX BOAH pelanu npsamyto 3agadvy M3l ¢ ucnonb3oBaHWeM Mo-
[lenu rpaHuYHbIX 3neMeHToB 33 100 mMc npu yactote auckpetmsaumm 500 Mu. Pac-
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CYMTaHHble MofesbHble MO CpaBHMBaNM C 3KCMNEPUMEHTaNbHbIMU [LAHHBIMM,
MOJTyYEHHBIMM 33 5 MUHYT 3aNUCK y 340POBOrO UCMLITYEMOIO C 3aKPbITbIMM rNa3a-
MW B COCTOSIHUM MOKOS. 18 CpaBHEHWUS UCMONb30Banu ABYMEPHbIA KOPPENSILUOH-
HbI aHanu3. M9TbAeCST BpEMEHHbIX TOYEK MOLENbHOr0 CUrHana cMelwanu no dase
OTHOCUTE/IbHO 3KCMEPUMEHTANIbHOTO CUIHANA, HAUYMHAS C HYNIS, M PacCUMTbIBANU CO-
BMECTHYyt0 Koppensiumio ans 306 kaHanoe MOl kaxable 2 Mc. KoppensumoHHble
KO3 bULMEHTbI NOC/E COPTUPOBKM MO BO3PACTaHMIO CPaBHWUBANM LS ABYX CKOPO-
CTen pacnpocTpaHeHus BoH ¢ ucnonb3oBaHnem ANOVA. O6paboTka AaHHbIX bblia
orpaHu4eHa HebobLIOW MOLLHOCTBIO HALLIEro CyrnepMUHUKOMMbIOTEPA, YTO MO3BO-
N0 MOAYYWUTb OMUCHIBAEMbIE PE3YNbTaThl 33 MECSL, HEMPEPbIBHbIX pacyeToB. bo-
nee noapobHO MeToaMKa onMucaHa B Hawux npeapioywmx pabotax (Verkhlyutov,
Balaev, 2018; Verkhlyutov et al.,, 2021).

Pesynbratbi

CpenHue 3Ha4eHMs KOPPENALMOHHBIX KOIDDULMEHTOB (r,) Anst CKOPOCTH Be-
rywmx BonH 0.2 m/c coctaBunum .60 1 .59 ang neBoro v NpaBoro Noaywapuin cooT-
BETCTBEHHO U ObiNM AoCTOBEPHO Bbilwe (p <.0001) cpefHUX 3HAUEHMI AN CKOPOCTH
6 M/c, cocTaBnsaowWwmMx .35 1 .36 ong N1eBoro 1 NpaBoro NoayLIapuin COOTBETCTBEHHO.
Yuncno anuueHTpOB € Koppensauuei r>.7 nng ckopocty BosH 0.2 m/c 6bino B 12 pas
6onblue, yem ang ckopoctn 6.0 M/c. MocneaHue pacnonaranmce B 06n1actu nobHo-
ro M 3aTbIJIOYHOTO MOJKOCOB MONYLIAPUIA. IMULLEHTPbI BEryLLMX BOMH CO CKOPOCTbIO
0.2 M/c nokanu3oBanu B KOPKOBbIX 30HaX MEPBUYHOM M BTOPUYHOW 3PUTENBHOMN
Kopbl B 06/1aCT TEMEHHO-3aTbIIOYHOM U LWNopHOi 6opo3s (puc. 1).

[nHaMuKa BO3HUKHOBEHUS IMULEHTPOB Bblla XaoTUUYHOM (BMAEO NpeacTaBne-
HO Ha pecypce https://github.com/BrainTravelingWaves/MentalTracking).

0.12 -

0.1

0.08 -

0.06 -

0.04 -

0.02 -

PucyHok 1. Jlokanusaums asnmMueHTpoB Berymx BoNH B N1€BOM NONyWwapuu (r>.7) B TEeMEHHO-3aTbIIOYHOM
1 WNopHOM 6opo3aax, YTo COOTBETCTBYET 3puUTeNbHbIM nonam V1, V2 3a 5 MuH pernctpaumn M3y
3[,0POBOr0 WUCMbITYEMOrO B COCTOSHMM MOKOS C 3aKPbITbIMM [M1a3aMU. IMULLEHTPbl 0603HaueHbl YePHbIMU
3B€3/104KaMM. BepLUMHbI TPUAHTYNSILMOHHOM CETKM MOBEPXHOCTH Nonylapus 0603Ha4YeHbl cepbiMu
Toukamu. Ludpamu no ocsm abeumce v opanHaT 0603HaueHbl IMHEHbIe pa3Mepbl B METpax
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06cyxaeHue u BbiBOAbI

3HauuTenbHo 6onee BbiCOKMeE Koppenauuu ang ckopoctv BonH 0.2 mM/c roBopsT
B MONb3y MHTPAKOPTMKANbHOM runoTtesbl. [na ckopocty 6.0 M/c npenctaBneHsbl
TOMbKO A,Ba BMAA NATTEPHOB M OTCYTCTBYET BpallaTeNbHas AMHAMMKA, KOTOpas no-
KasaHa HaMu anga cpenHemaclwtabHoin momenu (Verkhlyutov, Balaev, 2018). dnu-
LeHTp Oerywiei BOMHbI NMPEUMMYyLLECTBEHHO COBMAAAET C LLEHTPOM MONs 3peHus
1 TONbKO B OMpefeneHHbIX YCIOBUSAX CNEXEHMS 33 CTUMYIOM Ha nepudepumn 1 npu
CyMEpEYHOM 3peHUM, KOrAa OTK/HYAOTCS LIBETOYYBCTBUTENIbHbIE KNETKM-KONOOY-
KW, 3NULLEHTP nepeMeLlaeTcs Bcnes 3a ctumynom (Davis et al.,, 2020). XaoTuueckuit
XapakTep NoKanu3aumm anuueHTpoB ans ckopoctu 0.2 M/c no3BonseT npesnono-
XUTb CBSA3b BeryLmx BoMH CO CMOHTAaHHO BO3HMKAKOLWMMM 3pUTENbHBIMU 06pa3amm
NPy 3aKpbITbIX FNa3ax y UCnbITyemMoro. Takum 06pa3oM, NonyyeHHble HaMK JTOKa-
NN3aLMK 3NULEHTPOB BeryLmx BOSH MOXHO Ha3BaTb MEHMA/bHLIM MPEKUH20M, N0
QHaNorMM c auTpeknHrom (eye-tracking), KOTOpbI NO3BONSET OTCAEXMBATbL LIEHTP
B30pa npwu okynorpadun. Ecnn Gerywme BoNHbI pacnpocTpaHATCS Yepes none-
peyHble BHYTPUKOPKOBble 6e3MUENMHOBbIE BOMIOKHA, TO MHULMALMS 3TUX BOSTH MO-
XET NMPOUCXOAMUTb Yepe3 NoAKOPKOBO-KOPKOBbIE U KOPTUKO-KOPTUKA/bHbIE CBSA3M,
CoCTaBnsoLWMe KoHHeKTOM Mo3ra (Breakspear, 2017).

Jluteparypa

Adrian E.D., Matthews B.H.C. The interpretation of potential waves in the cortex //
The Journal of Physiology. 1934. Vol.81. No.4. P.440-471. http://dx.doi.org/10.1113/
jphysiol.1934.5sp003147

Beckers G.J.L., van der Meijl., Leskul.A., Rattenborg N.C. Plumes of neuronal activity
propagate in three dimensions through the nuclear avian brain // BMC Biology. 2014.
Vol.12. No. 16. http://dx.doi.org/10.1186/1741-7007-12-16

Bhattacharya S., Brincat S.L., Lundgvist M., Miller E.K. Traveling waves in the prefrontal
cortexduringworkingmemory//bioRxiv.2021.http://dx.doi.org/10.1101/2021.04.08.438959

Breakspear M. Dynamic models of large-scale brain activity // Nature Neuroscience.
2017. Vol. 20. No. 3. P. 340 - 352. http://dx.doi.org/10.1038/nn.4497

Davis ZW., Muller L., Martinez-Trujillo J., Sejnowski T., Reynolds J.H. Spontaneous travelling
cortical waves gate perception in behaving primates // Nature. 2020. Vol.587. No.7834.
P.432-436. http;//dx.doi.org/10.1038/s41586-020-2802-y

Kleinfeld D., Delaney K.R., FeeM.S., FloresJA., TankD.W., Gelperin A. Dynamics of
propagating waves in the olfactory network of a terrestrial mollusk: An electrical and optical
study // Journal of Neurophysiology. 1994. Vol.72. No.3. P.1402-1419. http://dx.doi.
0rg/10.1152/jn.1994.72.3.1402

Martinet L.-E., Fiddyment G., MadsenJ.R., Eskandar E.N., Truccolo W., Eden U.T., CashS.S.,
Kramer M.A. Human seizures couple across spatial scales through travelling wave dynamics //
Nature Communications. 2017. Vol. 8. No. 1. http://dx.doi.org/10.1038/ncomms14896

Muller L., Chavane F., Reynolds J., Sejnowski T.J. Cortical travelling waves: Mechanisms and
computational principles // Nature Reviews Neuroscience. 2018. Vol. 19. No. 5. P. 255 -268.
http://dx.doi.org/10.1038/nrn.2018.20

Muller L., Piantoni G., Koller D., Cash S.S., Halgren E., Sejnowski T.J. Rotating waves during
human sleep spindles organize global patterns of activity that repeat precisely through the
night // eLife. 2016. Vol. 5. http://dx.doi.org/10.7554/elife.17267

99



100

B.M. BepxntoTos, E.O. Bypnakos

Nikitin E.S., Balaban P.M. Optical recording of odor-evoked responses in the olfactory
brain of the naive and aversively trained terrestrial snails // Learning & Memory. 2000.
Vol.7. No. 6. P.422-432. http://dx.doi.org/10.1101/lm.32500

Palesi F., Lorenzi R.M., Casellato C,, Ritter P., Jirsa V., Wheeler-Kingshott C. A. M. G, D’Angelo E.
The importance of cerebellar connectivity on simulated brain dynamics // Frontiers in
Cellular Neuroscience. 2020. Vol. 14. http://dx.doi.org/10.3389/fncel.2020.00240

Rubino D., Robbins K.A.,, Hatsopoulos N.G. Propagating waves mediate information
transfer in the motor cortex // Nature Neuroscience. 2006. Vol.9. No.12. P.1549-1557.
http://dx.doi.org/10.1038/nn1802

Sato T.K., Nauhaus I, Carandini M. Traveling waves in visual cortex // Neuron. 2012.
Vol.75. No. 2. P.218-229. http://dx.doi.org/10.1016/j.neuron.2012.06.029

Verkhlyutov V.M., Balaev V.V. The method of modeling the human EEG by calculating
radial traveling waves on the folded surface of the human cerebral cortex // BioRxiv. 2018.
P.1-28. http://dx.doi.org/10.1101/242412

Verkhlyutov V.M., Balaev V.V., Ushakov V.L., Velichkovsky B.M. A novel methodology for
simulation of EEG traveling waves on the folding surface of the human cerebral cortex //
Advances in Neural Computation, Machine Learning, and Cognitive Research Il Springer
International Publishing, 2018. P.51-63. http://dx.doi.org/10.1007/978-3-030-01328-8 4

Verkhlyutov V.M., Burlakov E.Q., Ushakov V.L., Velichkovsky B.M. Comparison of simulated
macro- and mesoscopic cortical traveling waves with MEG data // Advances in Cognitive
Research, Artificial Intelligence and Neuroinformatics Springer International Publishing,
2021. P.700-708. http://dx.doi.org/10.1007/978-3-030-71637-0_81

Verkhlyutov V., Sharaev M., Balaev V., Osadtchi A, Ushakov V., Skiteva L., Velichkovsky B.
Towards localization of radial traveling waves in the evoked and spontaneous MEG:
A solution based on the intra-cortical propagation hypothesis // Procedia Computer Science.
2018. Vol. 145. P.617 - 622. http://dx.doi.org/10.1016/j.procs.2018.11.073

Walter W.G. Toposcopy // Third International EEG Congress, Symposium | on Recent
Developments in Electroencephalographic Techniques. Elsevier, 1953. P.7 - 16.

Zanos T.P., Mineault PJ.,, Nasiotis K.T., GuittonD., Pack C.C. A sensorimotor role for
traveling waves in primate visual cortex // Neuron. 2015. Vol. 85. No. 3. P.615-627. http:/
dx.doi.org/10.1016/j.neuron.2014.12.043

Zhang H., JacobsJ. Traveling theta waves in the human hippocampus // Journal
of Neuroscience. 2015. Vol.35. No.36. P.12477-12487. http://dx.doi.org/10.1523/
jneurosci.5102-14.2015

Zhang H., Watrous AJ., Patel A., Jacobs J. Theta and alpha oscillations are traveling waves
in the human neocortex // Neuron. 2018. Vol.98. No.6. P.1269-1281. e4. http://dx.doi.
0rg/10.1016/j.neuron.2018.05.019

RESTING MENTAL TRACKING IN THE VISUAL CORTEX

V.M. Verkhlyutov (1)*, E.O. Burlakov (2)
verkhliutov@ihna.ru
1 — IHNA and NPh RAS, Moscow; 2 — Derzhavin TSU, Tambov

Abstract. There are two points of view on the large-scale spatial dynamics of spontaneous
and evoked EEG and MEG activity. The intra-cortical hypothesis assumes the propagation
of waves traveling in the cortex on a meso-scale due to intra-cortical axons (0.2 m/s
average speed). The other perspective assumes the propagation of large-scale waves
due to cortico-cortical axons (6 m/s average speed). The latter wave speed is observed
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when recording EEG, MEG and ECoG, but is not confirmed by direct recording. We tested
the validity of the above two approaches by comparing the model and experimental MEG
of the alpha rhythm. For this purpose, we simulated meso-scale and large-scale traveling
waves on the cortical surface and calculated the model MEG, solving the forward problem.
The average values of the correlations of the model MEG and experimental data for the
medium-scale waves were significantly higher than for the large-scale ones. The Epicenters
of the meso-scale waves were chaotically distributed in the cortical fields V1 and V2. The
greater similarity of the meso-scale model waves to the experimental signal confirms the
intra-cortical hypothesis, and the localization features of the epicenters during the recording
can be explained by the influence of the connectome.

Keywords: cortical traveling waves, intra-cortical hypothesis, connectome, mental tracking,
MEG
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CYBbEKTUBHDbIE LLBETO-OMOLUMOHAJIbHbIE
MPOCTPAHCTBA MMEIOT BJIN3KYIO CTPYKTYPY
HA NMEPUENTUBHOM U CEMAHTUYECKOM YPOBHE

LA, Bunmukuid®, T.5. MenblumnkoBa, A.A. Ceprees, A.A. KucenbHnkoB
vinitskiy da@mail.ru
MTIY, MockBa

AHHOTauus. B cooteetcTBuM € naesmm E.H. Cokonosa, cybbeKkTUBHbIE Pa3NMuns Mexay CTu-
My/laMU Ha CEMaHTUYeCKOM U MepLenTUBHOM YPOBHE OMpeLenstoTcs eauHbIM MEXaHU3MOM,
13 Yero cnesyeT BbICOKUIA YPOBEHb CXOACTBA COOTBETCTBYHOLLMX CYObEKTUBHBIX MPOCTPAHCTB.
B npepployuieii pabote Hamu BbiI0 NOCTPOEHO YeTbipexMepHoe cdepuyeckoe LBETO-3MO-
LIMOHaNbHOE MPOCTPAHCTBO HA CEMAHTMYECKOM ypoBHe. YTobbl NokasaTb CTPYKTYpHY 6aum-
30CTb, Mbl NPOBENM NCUXODU3NYECKUIA IKCMIEPUMEHT, B KOTOPOM PECMOHAEHTbI CpaBHUBaNM
LiBETOBbIE OTTEHKM M NULLEBbIE IKCMpeccun 3Moumnin. [lanee Matpuua pasnnmunin Mexay CTu-
Mynamu 6bina 06paboTaHa METOAOM MHOTOMEPHOIO LWKANMPOBaHMS. Mbl NOAYyYMN YeTbipex-
MepHble cdepuyeckre NpoCTPaHCTBa ANs LBETO-LBETOBbIX, SMOLMOHANbHO-3MOLMOHANbHbBIX
1 LBETO-3MOLIMOHANbHbIX CBA3ei B efMHOM MeTpuke. CTpyKTypa v copepaTenbHas uHTep-
npeTtauus ocei nepLenTUBHOIO MPOCTPAHCTBA XOPOLLO COMNACOBbIBAETCS C CEMAHTUYECKUM
npoctpaHcTBoM. (DopManbHO CTPYKTYpHas 61M30CTb MPOAEMOHCTPUPOBAHA C MOMOLLbIO
BbICOKOr0 KO3(DdUUMEHTA KOppensuum Mexay MaTpuuaMu pasiuuMii Ha CeMaHTUYecKoM
1 nepuenTUBHOM ypoBHe (r=.76, p<.001). Takum 06pa3oM, Mbl NOKa3anM BbICOKYIO CTeMeHb
CTPYKTYPHOM 61M30CTM LIBETO-3MOLMOHANBHbIX CBA3€M HA YPOBHE NEpBOW M BTOPOM CUMrHaNb-
HOWM CUCTEMbI, YTO FOBOPUT B Nonb3y KoHuenuun E.H. Cokonosa.

KnioueBble cnoBa: BEKTOpHasa I'ICMXO¢M3MO)10FMH, LBeT, SMOUMU, CEMAHTUKA, MHOTOMEpPHOE
LWKanupoBaHue

BeeneHue

B pamkax wuccnepoBatenbckoi napagurmbel «Yenosek - HevipoH — Mogenb»,
npepnoxeHHoi E.H. CokonoBbiM, pasnnunsg mexay cTMMynamm Ha ypoBHe 0CO3Ha-
BAEMbIX NpPeACTaBAEHMI OTpaXatoT 0COOEHHOCT MO3roBbIX MEXaHWM3MOB Nnepepa-
60TkM uHdopmaumu (Sokolov, 2013). Mpu 3TOM pasnunumsa Mexay CTUMynamMu MoryT
6bITb OMMcaHbl cepuyeckoin Moaenblo, B KOTOPOM CTUMYNbl NPefCTaB/EHbl BeK-
TOpamu B CepuyecKoM MPOCTPAHCTBE, @ UX Pa3NNYMS — 3HAYEHUEM Yrna Mex-
Ay Bektopamu. C 3TUMM MAESIMM XOPOLLO COrNAcyrTCs OaHHbIE, NONyYeHHble ANs
oueHku LuBeToBbix (Izmailov, Sokolov, 1991) n amounoHanbHbIx (Izmailov, Sokolov,
1992; Yik et al., 2011) pa3nuunii. laHHble O Pa3NMUMAX MOXHO MOMYYUTb NPK MO-
MoLm BepbanbHbIX (BTOpas CUrHanbHas CUCTEMA) M MepLenTUBHbIX (MepBas cur-
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HaNnbHas CUCTEMA) OLEHOK. MOXHO MpeanonoXuTb CTPYKTYpHYK 6aM30CTb 3TUX
OLLIEHOK. B Xx04€e 3BOMOLMOHHOIO pa3BUTHS y YeNoBeEKa, MOMMUMO MepLENnTUBHOTO,
NosBWUCS BTOPOW YPOBEHb KOTHUTUBHbIX NPOLLECCOB — BepbaibHO-CEMAHTUYECKUIA.
Ho Bompoc cBsi3u Mexay CyObeKTMBHbIMM MPOCTPAHCTBAMM HA CEMAHTUYECKOM
W NepLEenTMBHOM YPOBHE NMPAKTUYECKM HE U3YYEH, B YACTHOCTU HE U3YYeHbl CBA3M
LIBETO-3MOLMOHANbHbIX NPOCTPAHCTB. B Hawel npenbiaylein pabote Mbl U3yunnm
CBS3b NPEACTABNEHUI O LIBETE U 3MOLMSX, MOCTPOUB UHTErpanbHOE LLBETO-3MOLMU-
OHaNbHOE MPOCTPAHCTBO Ha YPOBHe BTOPOM curHanbHow cuctemsl (Kiselnikov et al.,
2019). Takxe 6binM pacCMOTPEHblI BO3MOXHbIE MO3roBble MEXaHW3MbI, CBS3aHHbIE
¢ 3Tum npocTpaHcTBoM (Kozlovskiy et al., 2018). B naHHoM paboTe Mbl nocTpouau
aHaNorMyHoe NPOCTPAHCTBO Ha YPOBHE MEpPBOW CUMTHANIbHOM CUCTEMbI U CPAaBHUAU
MoJly4YeHHble MPOCTPAHCTBA.

MeTopuka

B uccnenoBaHuu npuHanmn ydactne 49 yenoBek (36 KEHLWMH), CpeHUii BO3-
pact 21.4+3.5 ropa. Bce cTUMynbl NpeabaBASAUCh Ha 3KpaHe HOyTOyKa (auaroHanb
16 proiiMoB, TMN MaTtpuubl IPS), KOTOpbIM Npolen LBeTo-IpKOCTHYH KanubpoBKy
C noMmoublo Konopumetpa Spider4Elite. bbinn Mcnonb3oBaHbl ABe rpynmnbl CTUMY-
NOB: LUBeTa M 3Mouumn. LiBeta 6b11m npencrasneHsbl 10 0TTeHKaMK, COOTBETCTBYIOLLM-
MW Ha3BaHMAM 6a30BbIX LBETOB B PYCCKOM fA3blKe (7 XpPOMATUYECKMX: KKPACHbIN»,
KOPAHXEBDINY», «WKENTbIM», «3ENeHblit», «ronyboin», «CUHUM», <KOUONETOBbINY, —
M 3 axpoMaTUyeckux: «benblit», «Cepbli», «4epHbIi»). IMoumun Bbinv npeacTasne-
Hbl M306paxeHnsMu nuu, Boipaxatowmmu 10 skcnpeccuit u3 6asbl POFA M. SkmaHa,
M3 KOTOPOW Mbl Bblbpanu Hanbonee NonHbIM Habop NMLEBLIX 3KCNPECCUid, npea-
CTaBNeHHbIX OAHUM aKTEPOM (KCMOKOMCTBMEN, KTHEB®, PALOCTb», KMNeyasby, «oT-
BpALLEHUED, «CTPaX®», KYAMBJIEHME», MPUYEM [/ IMOUMIA «THEB», «MNEYanb® U
«OTBpaALLEeHNE» NPUCYTCTBOBANM ,Ba BapuaHTa skcnpeccuit) (Ekman, Friesen, 1971).
Mpu BbIGOpE CTUMYNOB Mbl CTapannCb MaKCMMaNbHO COOTBETCTBOBATL CEMaHTUYeE-
CKMM CTUMY/aM, UCMONb30BaHHbIM B npeabiayweit pabote (Kiselnikov et al., 2019).
CTUMynbl NPeabaBASNINCE NO OAHOMY B C/yYaiHOM NopsaKe, pecrnoHAeHTbl AOXK-
Hbl ObIIM OLLEHUTL Pa3nMyne Mexay NpenbsBASEMbIM U NPeAbIAYLMM CTUMYIOM N0
neBsTMbannbHoi wkane (1 — MMHUManbHoe pasnuuune, 9 — MakcMManbHoe pas-
NNYKe), Nocne oTBETa CTUMYN CMEHSNCS Ha cneayowmid. lNpeabasneHne cTMMynoB
nposoamnocs B nporpamme VectScal (Kiselnikov et al., 2019). PecnoHaeHTbl ABax-
Abl OLEHMBANM B NPSIMOM M 0OpaTHOM MOpSLKE Pas/vuug B KAaXA0M BO3MOXHOM
nape LBeT - LBET, IMOLMS — IMOLMS M LiBET — IMOLMS (Pa3INumMS B KAKAO0N nape CTu-
MynoB 6binn oueHeHbl 4 pasa). B pesynbrate ans Kaxanoro pecnoHzeHTa 6bina no-
nyyeHa ncuxodusnyeckas MaTpuua 6anabHbIX pasnnyumnii Mexay BCeMU CTUMynamu
pasmepHocTbio 20x20. bbina npoBeseHa NpoBepka COrMacoOBaHHOCTU UHAOMBUAY-
anbHbIX JAHHbIX C YyCpEAHEHHOM MaTpuLen, BCce MHAUBUAYANbHbIE MATPULbl UMENn
BbICOKMI YpOBEHb KOppensummn (cpefHee 3HayYeHune r=.66). lanee ycpegHeHHas no
BblIOOpKe MaTpuLa 6annbHbIX pasnnunii 6bina NpoaHanM3npoBaHa METOLOM MHOIO-
MepHOro wkanupoBaHusa (npoueaypa Proxcal B nporpamme SPSS 19). OtaenbHo
6binm npoaHanusupoBaHsl LBetoBas (10x10) u amoumnoHanbHas (10x10) noama-
TpUUbI (MO LIKane OTHOLIEHWIA) 1 obLias uBeTo-3MoumoHanbHas (20x20) matpuua
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(no wkane nHTepBanos). Beibop pa3mMepHOCTH OCYLECTBASNCS Ha OCHOBE MOKasa-
Tens «crpecc-1» no popmyne Kpyckana n aHanusa rpaduka ero nepernba. Takxke
npoBepsnach ChepuIHOCTb NPOCTPAHCTBA NPU UCMONb30BAHUM KPUTEPHUS, NPEasIo-
XeHHoro Y.A. M3mainosbiM 1 E.H. COKONoOBbIM, KOTOPbIN M3MEPSET OTKIIOHEHME OT
naeanbHol chepbl; NPOCTPAHCTBO CUMTAETCS ChEPUIECKMM, ECITM OH HE MpeBbllla-
et 10-15 % (Izmailov, Sokolov, 1991). Mocne 3T0ro NpocTpaHCTBO BPaLLanoch BO-
KpYr LeHTpa cdepbl Ans conepkateNbHOW MHTEpNpeTaLmu.

Pesynbratbi

[ing oueHKM CTPYKTYpHOM 6AM30CTM MPOCTPAHCTB, MOCTPOEHHbIX HA YPOBHE
BTOPOI CUrHanbHoW cucteMsl (B paboTte Kiselnikov et al., 2019) u Ha ypoBHe nep-
BOW CUTHaNbHOM cucTeMbl (LaHHas paboTa), 6bIIn NoCUUTaHbl KOIPPULMEHTbI KOp-
penaumMu Mexay mMaTpuuamu 6annbHbIX CyObeKTUBHBIX pas3nuumnii. [Ins LBeTOBbIX
noaMaTpuL, 3HaYeHre KoapduumeHTa koppenaummu coctasuno r=.91 (p<.001), uto
roBopuT 06 O4YeHb BbICOKOW CTemneHu BIM30CTU Mexay CTPYKTypamu LIBETOBOMO
NPOCTPAHCTBA Ha NepLENTUBHOM M Ha CEMAaHTMYECKOM ypOBHe. [1ng aMoumoHanb-
HbIX NPOCTPAHCTB 3TOT KO3IDDULMEHT Bbln 3HAUMTENBHO HUXKe (r=.45, p<.001), yto
MOKa3bIBAET, YTO BOCMPUSTUE IMLLEBbIX IKCMPECCUIA B MeHblUei cTeneHn 6amnsko
CEMaHTUYEeCKMUM NpeacTaBneHmaM 06 amoumnax. KoapduumneHT koppensumm ans uH-
TerpanbHOM LBETO-3MOLIMOHANbHOM MaTPULLbl HA NEPLENTUBHOM U CEMAHTUYECKOM
ypoBHe cocTtaBun r=.76 (p<.001), 4To oTpaXkaeT MPOMEXYTOYHbI BapUaHT Bbipa-
YXEHHOCTW CTPYKTYPHOM 61IM30CTM LIBETOBOTO M IMOLIMOHAbHOIO NMPOCTPAHCTB.

[ing copepxaTenbHOro aHanM3a COOTBETCTBUS Mbl CPABHWAM CTPYKTYpy nony-
YeHHbIX MHOTOMEPHbIX NPOCTPaHCTB. B npeapiayulei pabote, Ha BepbanbHbIX CTU-
Mynax, Mbl MONYYUNU YeTblpeXMepHble Chepuyeckne pelleHus AN Kaxaoro us
NPOCTPAHCTB: LIBETOBOrO, IMOLMOHANBHOTO U MHTErpanbHOro LBETO-3MOLMOHANb-
Horo (Kiselnikov et al., 2019). LiBeToBoe npocTpaHCTBO Obio 06pa3oBaHO ABY-
M$ OMMOHEHTHBIMM XPOMATUYECKUMMU OCAMU (CUHE-KENTOW M KpaCHO-3eneHON),
SIPKOCTHOW OCbI0 M OCbO KOT/IMYMS OT CEPOro», KOTOpasi COOTBETCTBYET OCK «Ae-
catypaumm» (Desaturation) (Bimler et al., 2006; Bimler, 2009). MNMnockoctb nep-
BOW M BTOPOW OCEN 3MOLIMOHANBLHOMO MPOCTPAHCTBA, NMPEACTABNSIOWMX KOLEHKYY
(Valence) u «akTMBHOCTb» (Arousal), XOpOLLIO COrnacoBbIBanach C IMOLMOHANbHbBIM
kpyrom Paccenna (Yik et al., 2011). TpeTbs 1 ueTBepTas ocu OblIM NPOUHTEPMPETU-
pOBaHbl KaK «OMMHAHTHOCTb» (Dominance) u «coumanbHoe oTBepxeHue» (Social
rejection). MiHTerpanbHoe LBETO-3MOLMOHANbHOE NPOCTPAHCTBO B OCHOBHOM Onpe-
[ensnocb 3MOLMOHANbHBIMU OCAMM, B KOTOpble Oblna BCTpoeHa WHbopMaLums
o ugeTe. [0 AaHHbIM TekyLlel paboTbl, HA CTMMYyNax YPOBHS NEPBOM CUIHANbHOMN
CUCTEMBI, TaKXe OblIM Mony4YeHbl TPU aHANOTMYHbIX MHOFOMEPHbIX NPOCTPaHCTBA.
Bce npocTpaHcTBa NoNyunnmch YeTbpeXMePHbIMU U CHEPUUHBIMM.

CopepxatenbHas MHTepnpeTaums 6bina [aHa Ha OCHOBAaHUMM MPOEKUMM TO-
YeK Ha OCM MOJSIYYeHHOro MPOCTPAHCTBA M MOBOPOTA CTPYKTYpbl B COOTBETCTBUM
C TEOPETUYECKUMYM NpeACTaBNeHUAMU. 1N NonyYeHHOro LBETOBOro NPOCTPaHCTBA
CTpPecc YeTbIpeXMepHOro pelleHus cocTaBun 3 %, a KO3PPULMEHT OTKIIOHEHUS OT
chepuyHocTn — 5 %. CopepxaTenbHas MHTEpnpeTauus LBETOBOrO NMPOCTPAHCTBO
Ha MepLenTMBHOM YpPOBHE MOJHOCTbIO COOTBETCTBYET MPOCTPAHCTBY HA CEMaH-
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TUYECKOM YpPOBHE: CUHe-XeNTas 0Cb, KPacHO-3eneHas 0Cb, IPKOCTHas OCb M OCb
«pecatypauumy. [1ng yeTbipeXMepHOro SMOLMOHANBHOr0 NPOCTPAHCTBA CTPecC Co-
ctaBnset 8 %, a KO3ODOULMEHT OTKIOHEHUS OT CHEPUYHOCTM COCTaBmn 6 %. Tpu U3
yeTblpex OCei 3MOLMOHANBHOrO MPOCTPAHCTBA TOXE MOBTOPSIOTCSA: OCU KOLLEH-
KU», KaKTUBHOCTU® U «LOMUHAHTHOCTU». CopepaTenbHas MHTepnpeTaLms YeTsep-
TOW OCM NepLEenTUBHOIO MPOCTPAHCTBA 3aTPYAHUTENbHA, OHa NpeacTaBnseT coboi
NPOTMBOMOCTABNEHWUE 3MOLUMI «PafoCTb® M KOTBPALLEHME» IMOLIMAM «MNEYasb,
KyLOMBNEHUE» U «CMOKOMCTBMEY. B LLenioM oHa npeacTaBnsieT coboi YacTMyHoe Co-
OTBETCTBME OCH «COLMANTIbHOTO OTBEPXKEHUSN», BbIAEIEHHON HAMU B CEMAHTUYECKOM
NpOCTpaHCTBe. YeTbipexMepHoe UHTerpanabHoOe LBETO-3MOLMOHANIbHOe MPOCTPaH-
CTBO MMENO CTpecc Ha ypoBHe 9 % M KOIPDUUMEHT OTKIOHEHUSI OT CHEPUYHOCTH
9 %. MNepBas 1 BTOpast 0CK CoAepKaTeNbHO MHTEPNPETUPOBANMCH KAaK SMOLMOHANb-
Hble OCM OLEHKM M aKTMBHOCTU. Ha MONOXMTENIbHOM MOJMIKOCE KOLEHKU» HAaXOAMT-
CSl 3MOLMSA «PaA0CTb» M LBETA WKENTbIN», «3€NEHbIN», KrONyO0oM» N «OPaHXEBbIN».
Ha oTpuuatenbHOM Mositoce pacnonioXMIUCh «YEPHbIM» U «Cepbli» LBEeTa, 3MO-
LMK «THEBY», «Teyasb» U «oTBpalleHMex». Ha nontoce BbICOKOM akTMBAUMKM HaXooT-
€Sl «KKPACHbIN» U KOpaHXeBblM» LBETa, IMOLUM KTHEB» U «OTBpaLlLeHue». Huskon
aKTMBaumMelr obnafatoT LUBeTa «ronyboi», «CUHMIA», «PUONETOBbIN» U «Cepblit» —
M 3MOLMM «Meyanb» U KCMOKOMCTBUE». TpeTbs 0Cb COAepXKaTeNbHO COOTBETCTBYET
0CY LOMUHAHTHOCTH, OHA 06pa3oBaHa NPOTUBOMOCTABNEHNEM KKPACHOT0», KOpPaH-
YKEBOro», KTHEBa» U OTBPALLEHMS» U IMOLIMI KCTPaxay, KNevanuy» U KyaUBIEeHUs».
MHTepnpeTaums 4eTBepTol OCH, KaK MU B C/ly4yae 3MOLIMOHANbHOIO NPOCTPAHCTBA,
3aTpyAHUTENbHA.

06cyxaeHue u BbiBOAbI

Mbl NpoBenu cpaBHEHWE LBETO-3MOLMOHANbHOIO NPOCTPAHCTBA, NOMyYeHHO-
ro B npeaplayliei pabore Ha cemaHTMueckoM ypoBHe (Kiselnikov et al,, 2019),
C LBETO-3MOLMOHANbHBIM MPOCTPAHCTBOM Ha NepLenTMBHOM yposHe. CpaBHeHMe
no dopManbHOMY MOKa3aTento YPOBHS KOPpensauuu Ncuxodusnyecknx MaTpul
6annbHbIX Pa3NuYMii MOKa3ano 3HaUUTENbHbIN YPOBEHb CTPYKTYPHOI 611M30CTH Ce-
MaHTUYECKOro U NepLenTMBHOrO NPOCTPaHCTB. Koppensuus LBeToBOro NpoCTpaH-
CTBa AOCTaTOYHO BbICOKA, YTOObI FOBOPUTH O MPAKTUYECKM MOSHON MAEHTUUHOCTH
MoyYeHHbIX NMpocTpaHcTB. CoaepyaTeNnbHas MHTeprpeTaLus oceil TOXe He pas-
NMYanacb. 3TO NOATBEPXAAET MAEK O COOTBETCTBMM CTPYKTYp NepBOW M BTOPOW
CUTHaNbHOW CMCTEMbI AN MPOCTbIX NepLenTUBHbIX Npu3HakoBs (Izmailov, Sokolov,
1992). SMoumMoHanbHOe NPOCTPAHCTBO AOCTAaTOYHO MOXOXE, HO Mbl HAbNOAAEM Cy-
LLLeCTBEHHbIE Pa3nMyums Kak Mo GOpManbHOMY KpUTEPHIO, Tak M MO COAepIKaTebHO-
My (pPasnuuue B MHTEprpeTaLmum YETBEPTOM OCH). DTU Pa3NnUUmMs MOTYT ObITb CBA3aHbI
C TEM, YTO Mbl HE UCMO/b30BANN NEPLENTUBHbIE aHANOMU AJ1S1 IMOLMIA KCTbIAY», KUH-
Tepec» U «npe3peHues, As KOoTopbix 1. SKMaHOM He 6bl10 BblAENEHO OnpeneneH-
HbIX NMLEBbIX SKCMPECCUit. B ceMaHTUYeCKOM MPOCTPaHCTBE 3TW 3MOLMM UTpanu
66nbLLUYI0 PONb B MHTEPTIpETaLLMM YETBEPTOM OCH. [TOMMMO 3TOrO, IMOLMU SIBASHOTCA
ropasno 6onee COXHbIMU CTUMYNAMU, U IULLEBbIE SKCNPECCUMM MOTYT He nepeaa-
BaTb B [OCTAaTOYHOM Mepe BCe COAepXKaHMe SMOLMOHAsIbHbIX MOHATWMA, AOCTYn-
HbIX Ha BepbanbHO-KaTeropuanbHoM ypoBHe (Barrett, 2006). Boicokas koppensums
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M CXOXECTb COAEepXaTeNlbHOM MHTePNpPeTaLun MHTErPaSIbHOTO LIBETO-3MOLMOHA/b-
HOro MpOCTPaHCTBA Ha MNepUEenTUBHOM W BepbHaNbHO-CEMAHTMYECKOM YPOBHSIX
NOATBEPXAAT Maen 06 0OLWHOCTM MEXAHM3MOB KOAMPOBAHMS PAa3NINUUA MeEXDY
CTMMynamu, npeasioxeHHble B pabotax E.H. Cokonosa (Sokolov, 2013).
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SUBJECTIVE COLOR-EMOTIONAL SPACES HAVE SIMILAR
STRUCTURE ON PERCEPTUAL AND SEMANTIC LEVELS

D.A. Vinitskiy*, G.Ya. Menshikova, A.A. Sergeev, A.A. Kiselnikov
vinitskiy_ da@mail.ru
Lomonosov Moscow State University, Moscow

Abstract. According to E. N. Sokolov, subjective differences between semantic and
perceptual stimuli are based on the same mechanism on the neural level. This conformity
predicts that subjective semantic spaces should be alike. In our previous study, we
constructed a four-dimensional spherical color-emotional space on the semantic level. To
show that perceptual space has a similar structure to it, we conducted another experiment
where participants were asked to estimate subjective differences between colors and
facial expressions of emotions. The corresponding matrix of subjective differences was
analyzed with multidimensional scaling. Using this method, we created four-dimensional
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spherical spaces for color, emotions, and color-emotional differences. The structure and
interpretation of the axes of perceptual space fit well with the semantic space. To test this
structural similarity formally, we measured the Pearson correlation coefficient between the
matrixes of subjective differences. The overall correlation was very high (r=0.76, p<0.001),
confirming that semantic and perceptual spaces have a similar structure. These results
confirm the ideas proposed by E. N. Sokolov.

Keywords: vector psychophysiology, color, emotion, semantics, multidimensional scaling
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3MM®EKTbI NOCNIELENCTBUA NPU PELUEHUU
OAHOTUMNHbIX MHEMUYECKUX 3A0AY

E.HO. BockpeceHckas
elena_voskresen@list.ru
CankT-letepbypr

AHHOTauus. B nccnenoBaHmm aeMoHCTpupyroTcs 3ddekTbl NocnefeincTBns Npu peLleHnn uc-
MbITyeMbIMU OAHOTUMHbLIX MHEMUYECKUX 3aau. ﬂ,}'lﬂ CNM4eHna nocnenoBaTtelbHO nNpenbsaB-
NANUCb Napbl CTUMYNIOB, COCTOSALWMX M3 BOCbMU LMdP. 3a4a4a UCMbITYEMOro COCTOSNA B TOM,
4TOGbI OMpenennTb, HACKObKO MOXOXM CTUMYJIbl BHYTPM KaXa,0M napbl. Bpems npeabssnenns
KaXaoro ctumyna coctasnsno go 600 mMc, BpeMs Ha OTBET Obi0 orpaHuyeHo. Kaxzaas napa
CTUMYNOB OblNa NpeabsBaeHa ABa pasa. bbino 06HapyXeHO, YTO UCTbITyEMble UMEIOT TeHLEH-
LIMI0 MOBTOPSATb OTBETbI, KOTOPbIE OHW Aanu Npu NepBOM NpeabssaeHun napbl. [pu 3ToM eciun
OHM MEHSII0T OTBETbI, TO Yallle C OLMOOYHOro Ha BepHbIi, YeM HaobopoT. o BpeMeHu oTBeTa
npu nepeBoM npeabasBneHnUn CTUMyna MOXXHO NMOHATD, 6y,EI,ET NI OTBET NOBTOPEH UNN U3MEHEH
npu cnesytolleM npenbsBieHUU 3TOM e napbl CTUMYNOB: GbICTPee NpU NEPBOM NpeabsBIie-
HWUM JAIOTCS Te OTBETbI, KOTOpble ByAyT NOBTOPEHbI.

KntoueBble cnoBa: namstb, 3bdEKTb NOCNEfeNCTBHS, NOBTOPSIOWMECS OWMBKM, HETaTUBHbINA
BbIGOP, HayueHne

MccnenoBaHue BbINONHEHO Npy nofaepykke rpaHTa PO®U N2 20-013-00778 A.

BeeneHue

3a nocnepgHue 30 neT NpoBeAeHO HeMano 3KCNepUMEHTANbHbIX MCCnefoBa-
HWi1 (AnnaxsepnoB v Ap., 2006), y6eanTensHO AEMOHCTPUPYHOLWMX NpOsiBAEHME
3 deKToB NOCNenenCcTBUS: TEHAEHLMIO UCMbITYEMbIX MOBTOPSATH AAaHHbIE UMK pa-
Hee OTBETbI, NPUYEM KaK BEPHbIE, TAK U OLIJVI60‘-IHbIe, npn NOBTOPHOM peLIEHNN 3a-
[ay. BnepBble gaHHbIN MexaHu3M bbin obHapyxeH 1 onucaHd B.M. AnnaxsepnoBbim
(1993), a B LanbHenweM Noay4na HEOAHOKPATHOE NOATBEPXKAEHME B 334a4ax pas-
Horo Tuna. N B 3a4a4vax BocCcnpuatua, U B 3aga4v4ax 3anoOMMHaHUA, U B MbICTTUTENb-
HbIX 3a[la4ax MCMbITyeMble CKNOHHbI HE MEHSTb Te OTBETbI, KOTOpble JANW paHee.
Kasanocb 6bl, B 3TOM HET HWUYEro YAMBUTENbHOMO: UCMbITYEMbIE NOBTOPSHOT TE OT-
BETbl, KOTOpble KaXyTcs UM BepHbIMU. OHAaKO OKa3blBAETCS, YTO JHOAWU CKNOHHbI
MOBTOPSATb paHee AaHHble OTBEThI AaAXKe B TaKWMX 33[ayaXx, rAe Y HUX HeT HUKAKOoWM
CyObEKTUBHOM BO3MOXHOCTU A1 OLLEHKM CTEMEHW NPaBUIbHOCTU NPUHATOrO paHee
peLueHuns — TO ecTb Takue peLueHUs 3aBef,OMO He MOTYT BbiTb OLLEHEHbI YHaCTHUKA-
MW MCCNEeA0BaHNUS Kak NpaBWbHble.

K npumepy, YenoBek MHOrOKpaTHO peLllaeT 3a4avy CpaBHEHUS AJIMHbI OTpe3-
KOB B Mapax, MpuyemM 06bEKTUBHASA pPa3HMLA MeXAy UX OMHOW HAaXOAUTCS Huxe
rnopora pasfuMYyeHus ANs KOHKPETHOro ucnbityemoro (Bnagpikuua, 2016). Cy6b-
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€KTMBHO OTPE3KM BHYTPW KaXKAOM Mapbl BOCMPUHUMAIOTCS KaK paBHble, XOTS 00b-
€KTMBHO BCE XKe Pas/MyaloTCsl. DKCNepMMeHTaTop npennaraeT AaTb OTBET: KaKoM
oTpe30kK 6onblue, KakoW MeHblue. B 3ToW cuTyaumu noam yawe noBTOPSIOT OTBET
NpyY NOBTOPHOM MpPeAbSBAEHUM TOM Xe napbl CTUMY/IOB, YEM MEHSIOT €ro Ha ApY-
roi. AHanorMyHble pesynbTaTbl NOMYY€eHbl MPU MOBTOPHOM PELLUEHUM CIIOXHbIX MbIC-
nuTenbHbIX 3a8ay (HaymeHko, 2010). McnbiTyemblM npepnaranock BoibpaTb OTBET,
COOTBETCTBYHOLLMI BbIYMCIIEHWIO KOPHS TPETbEN CTEMEHM M3 LUECTU3HAYHOIO YMC/Ia.
[p1 NOBTOPHOM pELLEHUM NPUMEPA WUCTIITYEMbIE 3HAYMMO Yalle NMOBTOPSASIU TE OT-
BETbI, KOTOPbIE JaNN paHbLUe.

Bbibop BapvaHTa pelleHns BOCMPUHMMAETCS CaMMMM UCMbITYEMbIMU KaK CIly-
YaiiHbliM, OAHAKO Ha CaMOM [efe He SBNSETCS TakMM, Tak KaK NMoAuYMHSEeTCs onpe-
[eneHHoi 3akoHoMepHocTU. OH ocylecTBnsieTcs 6e3 y4acTus CO3HATENbHOro
KOHTPOJIS M MOABNSETCS B CO3HAHUM B BUIE YKE FOTOBOro pelieHus. Ho noyemy uc-
MbITyeMble MOBTOPSIOT OTBET, €C/IM 0CO3HAIOT, YTO HE MOTYT €ro NpoBepUTL?

B npaHHOW paboTte ucnonb3yercs koHuenuus B.M. AnnaxseppoBa (1993),
B KOTOPOI NpeanonaraeTcs, YTo NCMxXmMKa YenoBeka Hanpae/ieHa Ha NPOBEpPKY M-
noTes, KoTopble GOPMUPYIOTCS aBTOMATMYECKM 6€3 yyacTusi CO3HATENbHOIO KOH-
Tpons. OLHOBPEMEHHO BO3HMKAET MHOXECTBO TUMOTE3, OTHOCSALUMXCS K OLHOMY
M TOMY XKe COBbITUIO UK CTUMYNY. [11g 0CO3HAHMSA BbIGMPAETCS NMLIb OAHA M3 HUX.
Ho nocne Toro, kak BbIboOp caenaH, BO3HMKaeT NOTPeBHOCTb ero NoATBEpAMTD (Ha-
npuMep, NOBTOPWB OTBET NpW NMOBTOPHOM PELIEHWM 33a4M) U TEM CaMbIM YHeauTb-
Cs1, YTO 3TOT BbI6OpP OblN CAENnaH BEPHO.

Llenbto naHHoM paboTbl ABASNOCH UCCIef0BaHNUE NPOsBeHNs 3PdEKTOB nocne-
LEeVCTBMSI NPY PELLUEHUM UCTBITYEMBIMU OLHOTUMHbBIX MHEMMYECKMX 3a4a4. 3a4aum
Ha 3anoMMHaHWe TPaAMLMOHHO MCMONb3YIOTCS NpU M3ydeHun 3bheKToB nocne-
aevictusi. OfHAKO 06bIYHO B AAHHbIX MCCNEA0BAHMSAX Y YYACTHMKOB COXPAHSET-
€Sl BO3MOXHOCTb OLEHKM CTEMEHWU NMPaBWIbHOCTM OTBETOB. [JaHHOE uccnefoBaHue
OpraHM30BaHO Tak, YTO 3Ta BO3MOXHOCTb CBEAEHA K MUHMMYMY. [MocnenoBaTensHO
B BbICOKOM TeMne npeabsasastotcs 180 o4HOTUMHBIX LMDPOBbIX CTUMYNOB. Bbicokas
CKOPOCTb NMpeabsBAeHUs U HEOO/bLLIOE BPeMs Ha OTBET COKPALLAKT BO3MOXHOCTb
CO3HaTeNbHOM OLEHKM, UCTITYEMbIM MPUXOLMTCA NMONAraThCs Ha TO PELLEHUE, KO-
Topoe hopMUpYeTCs aBTOMATUYECKMH.

MeTopuka

Bcero B jaHHOM MccnefoBaHuM npuHanm yyactve 40 yenosek.

KaxmoMy mcnbityeMoMy nocnefoBatenbHo npeabasnanuncs 180 nap ctumynos
AN CNYeHns.

Kaxpas napa coctosina us 2 CTUMYNOB, Kbl U3 KOTOPbIX NpeAcTaBnsn cobow
Habop 13 8 anemeHTOB. lNepBblit CTUMYN Napbl COCTOAN U3 7 UMdp M OAHOrO Mpo-
nycka, a BTopoi ctumyn napbl — 13 8 umdp. CTMynbl B nape 6binm MOX0XK Mexay
coboi. PasHuua Mexay HMMM 3ak/odanacb B TOM, YTO MeCTO Nponycka nepsoro
CTMMYNa 3anN0AHAN0Ch OAHOM M3 LMbP BO BTOPOM CTUMYAeE. Takxe B MOMOBMHE nap
0fHa 13 umdp NeEpBOro CTUMYNA MEHANACHL HA APYryto BO BTOPOM, a B APYroW nono-
BMHE 3TV LUMDPbI COBNAAanu (Kak U ocTanbHble). 3aaada y4aCcTHUKOB UCCeA0BaHNS
COCTOSANA B TOM, 4TOObI KaK MOXHO ObICTpee onpenenuTb, pa3NnyakTcs M CTUMYbI
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B paMKax KaXAoM napbl TOJIbKO 3aMeHOW Mpornycka Ha uudpy uam B AOMONHEHME
K 3TOM 3aMeHe TaKXe MeHsieTcs ofHa u3 undp. K npumepy, B 3TOM nape oT CTUMY-
Nla K CTUMYJY NPOMCXOAMT TONbKO 3anonHeHue nponycka: 1 413618 — 16413618,
a B 3TOV LONOJIHUTENBbHO MEHAETCSA 04HA U3 undp: 26138 24 — 26135124. MNeps.biit
cTMMyn B nape npegbasnanca Ha 500 mc, 3ateM cnepgosana Macka Ha 300 Mmc, 3atem
BTOpOM cTMMyn napbl Ha 600 Mc. Bpemsi Ha oteT cocTasnsno 2.4 c. [ocne 310ro Ha-
YMHANOCh NpeabsBIEHNUE CeaytoLLei napbl.

Mpouenypa 6bia pasbuta Ha Ae 4vactn. CHauana npepbsieasnoce 90 nap
CTMMYNOB, A MOTOM CHOBA NPenbSBASAUCH 3TW e 90 nap CTUMyOB, HO B APYroM
nopsake.

McnbiTyeMble He 3HANM O TOM, YTO CTUMYJbl NMOBTOPSIOTCS B paMKax OAHOW
npoueaypbl.

Pesynbratbi

Mo pe3ynbTaTaM MpPOBELEHHOrO MCCIEA0BAHMS OKa3anocb, YTO AoNns npa-
BM/IbHbIX OTBETOB HE MEHSNACh OT NEPBOM KO BTOPOI YacTW uUccienoBaHus (.64 u
.65 cooTBeTcTBEHHO, U=6425042, p=.23). OLHaKo BO BTOPOM1 YacTu npoLesypbl
UCMNbITYEMbIE HAUYMHANM 1aBaTb OTBETHI ObICTPEE (CPefHsis CKOPOCTb B NEPBOM YaCTH
B HOpManu3oBaHHbIX eanHuuax — 0.02, Bo BTopoit — —-0.02, t-CtbtogeHTta = 10.47,
p<.01).

Kak M 0Xupanocb, y4aCTHUKM MCCNEN0BAHUS MMENU TEHAEHUMIO MOBTOPSTb
[aHHble paHee OTBeTbI. [LoNs1 OTBETOB NEPBOI YACTU, KOTOPbIE GbIIM NOBTOPEHbLI BO
BTOPOM YacTu, — .66, TOraa Kak Aons OTBETOB, KOTOPble Obl1M U3MEHEHDI, — JIULLb
.33 (yrnoBoi @-@uwepa = 25.105, p<.01). OgHako ecnu LaHHble paHee OTBETHI
BCE Xe MEHANMUCH (CM. Tabn. 1), To Yaule 370 HabOAANOCH B OTHOLIEHUM TEX OTBE-
TOB, KOTOPbI€e OblM OLWMOOYHBIMM B MEPBOI YacTK. Tak, L0 BEPHbIX OTBETOB Nep-
BOrO 3Tana, KoTopble OblIM 3aMEHEHbI HAa OLIMOOYHbIE OTBETbI HA BTOPOM 3Tare, OT
BCEX BEPHbIX OTBETOB MEPBOro 3Tana CoOCTaBAseT .25, Toraa Kak Aons ownboUHbIX
OTBETOB MEPBOro 3Tana, KOTopble BbIIM UCMPABNAEHbI HA BEPHbIE HA BTOPOM 3Tare,
OT BCEX HenpaBWbHbIX NepBOro 3tana — .48 (yrnoeoi @-Ouwepa 14.096, p<.01).

Ta6nuua 1. PacnpeneneHue BepHbiX OTBETOB, OWIMGOYHbIX OTBETOB M MPOMycKa OTBETOB B MepBOM
YacTu UCCNefoBaHuUs B 3aBUCMMOCTM OT TOTO, BYAyT 1M OHU MOBTOPEHbI/M3MEHEHbI BO BTOPOM 4acTy

Tun oTBeTa B NepBoit YacTu B 0] n

Tun oTBeTa BO BTOPOi YacTH B 0 n B 0 n B (o] n

A6ContoTHoe KonuyecTso oTBeToB | 1672 | 556 28 609 | 642 17 31 29 16

[lons oTBETOB AAHHOrO TMMA OT
BCEX BEPHbIX OTBETOB / ownbou-
HbIX OTBETOB / OTBETOB nponycka
B nepBoH 4acTu uccnenoBaHna

74 | .25 .01 A8 51 .01 Al .38 21

[ons oTBeTOB AAHHOrO TMNA
OT BCeX OTBETOB NepBOi YacTH 46 15 .01 17 18 .00 .01 .01 .00
CyMMapHo

Mpumeyanue. B — BepHble oTBeTbl; O — OWMBOUHbIE OTBETHI; [T — NPONYCK OTBeTa.



JddeKTbl NOCIeANCTBUA NPU PELIEHUN OLHOTUMHBIX MHEMUYECKMUX 3a4au

Bpems, KoTopoe TpaTaT UCMbITyEMbIE HA OTBET, TAKXKE 0KA3aN0Cb Pa3/IMYHbIM
ISl OTBETOB, KOTOPble GblIM BEPHLIMU M OLWIMOBOYHBIMK B MepBOi YacTu. bbicTpee
(B HOpManM3oBaHHbIX eauHMLAX) AaBanuncb BepHble otBeTl — —0.04 no cpaBHe-
HuIo ¢ owmnboyHbiMKM oTBeTamn — 0.06, t-CTblopeHTa = -2.86, p<.01).

B COBOKYNHOCTM 3TV AaHHble LEMOHCTPUPYIOT, YTO, HECMOTPS Ha TO, 4TO 06-
Las [oNs BEPHbIX OTBETOB Oblsa YyTh Bbille BEPOSATHOCTM C/Ty4aliHOro yragbliBaHus
M HE MeHsNacb OT NEPBOI KO BTOPOW 4acTU (4TO roBOPUT 06 OTCYTCTBUM HAyYeHUSs
M NOBbILIEHMS CNOCOOHOCTM Pa3nyaTh BEPHbIE U HEBEPHbIE OTBETHI), UCMbITYEMbIE
[eiCTBOBaNM TakK, Kak OyATO OHM 3HaNM, KakMe U3 OTBETOB NPaBU/bHbIE.

bonee Toro, No BpeMeHU, KOTOPOE MUCMbITYEMbI TPATUT Ha OTBET NPW MEPBOM
npenbsBNEHUM NApbl CTUMY/IOB, MOXKHO MOHATb, OYAET 3TOT OTBET NOBTOPEH WU U3-
MEHEH B AanbHelweM. Tak, CpefHas CKOPOCTb B HOPMaNM30BaHHbIX €AMHMLAX Ha
nepBOM 3Tane Tex OTBETOB, KOTopble OyayT noBTopeHbl, coctasnset —0.07, Toraa
KaK CpefHss CKOpOCTb Ha NEPBOM 3Tare Tex OTBETOB, KOTOpble 6yayT M3MEHEHbI, —
0.14 (t-CrbropenTa = -5.93, p<.01). UcnbiryeMbie BbiCTpee AatoT Te OTBEThI, KOTO-
pble NOTOM MOBTOPST. BO3MOXHO, aHHas TEHAEHUMS CBSA3aHA C TEM, YTO YYaCTHUKM
nccnenoBaHus 6onee yBepeHbl B TakKUX OTBETAX, OLHAKO AAHHOE NpPeanosioxXeHue
TpebyeT [OMNONHUTENbHOW NPOBEPKM.

06cyxaeHue u BbiBOAbI

[poBeaeHHOe nccnenoBaHWe AeMOHCTpupyeT 3ddekTbl nocnenencTens npu
peleHnn OAHOTUMHBIX MHEeMUYECKMX 334ay. YYaCTHWMKM MUCCNefoBaHUS WMMEKT
TEHAEHLMIO MOBTOPATb TE€ OTBETHI, KOTOPble Aanu paHblue. MoaobHble pe3ynbTaThl
MHOTAA TPAKTYHTCS KaK A0Ka3aTeNbCTBO CMOCOOHOCTM UCMbITYEMbIX K Pa3MyeHuIo
COBCTBEHHbIX BEPHbIX M ownbo4HbIX oTBeToB (KyBanauHa, 2008). PesynbTaThl AaH-
HOTO MCCNef0BaHMS NOAKPENNIOT 3TY TOUKY 3PEHMS: YHACTHUKM UCCNEA0BAHNS Bbl-
MONHAT 33AaHMA Tak, Kak OyATO 3HAOT, KAaKMe U3 OTBETOB BEPHbIe, U AOCTOBEPHO
yale UCMpaBnsoT OWMBOYHbIE OTBETHI HA BEPHbIE, YEM MEHSIOT MPaBWU/bHbIE OT-
BETbl HA HEMpaBUbHbIE.
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AFTEREFFECTS IN SIMILAR MNEMONIC TASKS

E.Yu. Voskresenskaya
elena_voskresen@list.ru
St. Petersburg

Abstract. The study demonstrates the aftereffects of solving similar mnemonic tasks.
Subjects had to compare pairs of stimuli consisting of 8 digits which were sequentially
presented. The subject's task was to determine how similar the stimuli were within each
pair. The time of presentation of each stimulus was up to 600 ms, and the response time
was limited. Each pair of stimuli was presented two times. The subjects had a tendency to
repeat the answers they gave when a pair was presented for the first time. Moreover, if they
changed their answers, it was more often from erroneous to correct than vice versa. Based
on the response time at the first presentation of a stimulus, it becomes possible to predict
whether it will be repeated or changed at the next presentation of the same pair of stimuli:
the responses that will be repeated are faster at the first presentation.

Keywords: memory, aftereffects, repetitive mistakes, negative choice, learning
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BJIMAHME YPOBHS KATETOPU3ALNUA
W CTEMEHW KOHIPYSHTHOCTM NPEOLIECTBYIOLLEN
MACKW HA OMO3HAHUE U30BPAXEHWI NPEOMETOB

H.I0. Tepacumenko®, A.b. KywHup, E.C. Muxainosa
nataliagerasimenko@gmail.com

MHCTUTYT BbiCLIEN HEPBHOM LeaTeNbHOCTU U Herpodu3nMonornm
Poccuiickon akapemmm Hayk, Mockea

AHHOTauus. Y 3[0pOBbIX MONOAbIX UCMbITYeMbIX (CpeaHui Bo3pacT 23.6+0.7 net) aHanusu-
poBanu MexaHu3Mbl nepepaboTku MHPopMaLMK 06 1300paxkeHNUaX NpeaMeToB Npu UX KaTe-
ropusaumum Ha 6a3oBOM M CynepopAMHaTHOM ypoBHsiX. ONo3HaHWe CTUMYIOB OC/IIOXKHSIOCh
npefLecTBYIOLWMUM KOHTPYIHTHbIM (APYroi NpeAMeT) UAM HEKOHIPYIHTHbIM (KMBOTHOE) Ma-
cKupyroWwmM nsobpaxeHneM. OnosHaHWe Npoucxoamno BbicTpee Npu KaTeropusauuu Ha
6a30BOM ypOBHE, HE3aBUCMMO OT TUMA MACKMPOBKU. B NpOeKLMOHHbIX 061aCTIX paHHUI KOM-
noHeHT N50 BbI3BaHHOr0O MOTEHLMaNa 3aBMCEN U OT YPOBHS KaTeropusaLmu, U OT KOHFPY3HT-
HOCTM Macku. Mbl NpeanonaraeM, Y4to 3TM OTAMYMS OTPAKAIOT MPEfHACTPONKY 3pUTENbHOM
CUCTEMbI Ha U3BNIEYEHME Pa3HON MHPOpMaLMKM 06 n306pakeHUM B 3aBUCMMOCTU OT YPOBHS
KaTeropusauuu. AMNAUTyaa KOMNoHeHToB P130 B 3aTbl04HbIX U BUCOUHBIX 1 N150 B 106HbIX
OTBELEHMAX BbIWE MPU MACKMPOBKE HEKOHTPYSHTHbIMU M306paKeHMSIMU, UTO, BO3MOX-
HO, oTpaxaeT 6onee 3PdeKTUBHOE paszfeneHne 3HaYMMOWM U He3HAYMMOM MHDOPMaLMK Ha
JTane nepuenTUBHOrO aHanu3sa. JPdeKT ypoBHs KaTeropusaumm NposBAsICS B NepeAHe-LeH-
TpanbHbIX obnactax. AMNAuTyaa nosgHei nosutneHocTu (LP, nateHTHoCTb okono 400 mc)
B LieHTpasbHbIX OTBEAEHUSX Bbllle MPU CynepopAMHATHOM ypOBHe, a aMnauTyaa GpoHTanb-
Hoit P300 — Humxe. lNonydeHHble faHHble YKa3blBAlOT Ha BaXKHYK pofib NepeAHeaccouma-
TUBHbIX obnacTeil B 3aaye KaTeropusaumu M306paKeHUn 1 U3MEHEeHUe UX aKTUBHOCTM Ha
NO3AHKUX 3Tanax nepepaboTku B 3aBMCMMOCTU OT ee ypoBHS (6a30Bblii MM CynepopAnHaT-
Hbl1). B npoekuuoHHbIX 06nacTax adpdeKT KaTeropmsaLmm NposBASETCS O4eHb paHo, onpene-
N9 xapakTep nepLenTMBHOrO aHanu3a cTuMyna.

KntoueBble cnoBa: yenosek, 3peHune, Kateropmsaumsa, npamaa MaCcKMpoBKa, 3pUTeSIbHbIE Bbl-
3BaHHblI€ MOTEHUMalbI

3ﬂeKTpO(bVI3M0}'IOFMLIECKMe MCCnenoBaHMs BbINOMHEHbI Ha 6ase LleHTpa KONNEKTUBHOIO NoJib-
30BaHMA Hay4HbIM oGopynosaHmeM ana q)yHKLI,MOHaHbHOFO KapTMpoBaHua MO3ra Ha 6aze
MBHI n HO PAH.

BeeneHue

3puTenbHasg KaTteropusaums — 3TO CMOCOBHOCTb YenoBeKa OTHECTU CeHCop-
HbIA CTMMYN K KaKOW-nMbO [OMCKPETHOM, MOBELEHYECKM 3HAYMMOM KaTeropuwu
(Freedman, Assad, 2016). BoigenstoT Tpu ypoBHs KaTeropusauum: 6a3oBblii, cynep-
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OpAMHATHBIN U cybopamHaTHbIM. OAMH M TOT e CTMMYN Ha 6a30BOM ypoBHe GyaeT
OMO03HaBaTbCs KaK CTy/, Ha 6o/see BbICOKOM — CynepopAMHATHOM — YPOBHe Kak
mebenb, a Ha 6onee y3koM — cybopAMHATHOM — Kak oducHbIN cTyn (Tanaka et al.,
1999; Large et al., 2004).

B HacTosiee BpeMsi AaHHbIX O MO3roBOM 0becneyYeHnn 3puTenbHOM KaTeropu-
3aumm HepoctaTtouHo (Grill-Spector, Weiner, 2014). OctaeTcs oTKpbITbIM BOMpoc 06
OT/IMYMAX MEXAHW3MOB KaTeropusaumu M3obpaxeHuit Ha pasHbix YpoBHAX. OfHU
aBTOPbI NPEAMOoNarakoT, YTO AN KaTeropusalmmu Ha pasHbIX YPOBHSX MOTMYT U3B/e-
KaTbCS pas3fiMuHble XapakTepuUCTUKK 3puTenbHoro u3obpaxenus (Taniguchi et al.,
2020). Opyrve cumTaloT, YTO CYLECTBYIOT pasnnyus B cnocobe nepepaboTku UH-
dopmaummn 06 nsobpaxenun (Large et al., 2004). CywecTByeT TpeTbs TOUKa 3pe-
HWS, YTO 3TV [BA MEXaHWM3Ma MOryT peanu3oBaTbCs OLHOBpPEMeHHO. Hamnpumep,
MOKa3aHo, YTO A/ ONO3HAHMS M306paxeHns Ha 6a30BOM ypoBHe TpebyeTcs Bbl-
COKOYACTOTHAsi COCTaBNSIOLLAS 3PWUTENbHOM MHGOPMaLMK, a Ha CynepopAMHaT-
HOM — HaobopoT, HM3KkouyacToTHaa (Ashtiani et al,, 2017). Mpu 3ToM pasnununs Bo
BPEMEHHbIX XapakTepUCTMKAX KaTeropusauuu Ha pasHbIX YPOBHSX aBTOPbl CBS-
3bIBalOT € 6onee ObICTpoOl NepepaboTKOM HU3KOYACTOTHOM MHPOpMauum (Ashtiani
et al, 2017).

Llenb HacTosweln paboTbl — CPaBHWUTb NOBELEHUYECKME U HEMPOPU3UNOTUYEeCKME
XapaKTepUCTUKM Npu 6a30BOM M CynepopaMHATHOM KaTeropusauum npeamMeTos, oc-
JIOXKHEHHOW NpeALWwecTBYOLMM AUCTPAKTOPOM — KOHIPY3HTHOM UNIM HEKOHTPY3HT-
HOM MacKoi — M306pakeHWeM Lpyroro npeaMeTa Uan XXMBOTHOTO.

MeTopuka

B uccnepoBanum yyactBoBano 19 umcnbityembix (10 XeHWMH M 9 MyxXuUMH)
B Bo3pacte oT 19 po 32 net (23.6+0.7). Mackamu 1 CTUMyNaMU CIYXUAK Yep-
Ho-6enble hoTorpadum XXMBOTHBIX U BbITOBLIX NPEAMETOB, B3sTble U3 MHTEpPHEeTa.
MNpenbvsBneHne CTUMYNOB, perMCTpaLLMi0 TOYHOCTU U BpeMeHu peakuumn (BP) ocy-
LeCcTBASAU C NOMOLb nporpammbl E-Prime 2.0 u BbiHOCHOM knaBuatypsl Serial
Response Box. Kaxaplii MCNbITyeMbli y4acTBOBaN B ABYX 3KCMEPUMEHTANbHBIX Ce-
pusix. B ogHOW OH onpepensn npuHaAneXHoCTb CTUMyna K 6a30Boi KaTeropuwu
(KyBLWMH MM HAcTONbHas namna), B APYroid — K cynepopamHaTHoi (Mebenb unu
nocypna). CTumMynam npepLecTBoBann KOHIPY3HTHblE (M300paKeHMs ApYrux npea-
METOB) UM HEKOHTPY3HTHbIE (M306paXXeHUs XMBOTHbIX) Macku. B kaxpoi cepuun
MCNob30Banoch Mo 32 Macku (MOMOBMHA U3 HWUX KMBOTHbIE, MONOBMHA NpeaMET)
1 32 ctumyna (no 16 Kaxpon u3 AByX KaTeropui), U3 KOTOpbIX COCTaBNSAAN 64 yHU-
KanbHbIX Mapbl, NpenbsBnsgeMblx Mo 2 pasa B xone 3kcnepumeHTa. CHavana Ha
akpaHe Ha 100 Mc nosBnanacb Macka, cpasy nocne Hee Ha 100 Mc npegbaBnanu
CTUMYN. MEXCTUMYNbHbINM MHTEpBan BapbMpoBan ot 2.8 ao 3.2 c.

PernctpupoBanu 33 BbICOKOM NAOTHOCTM € NOMOLbto 128-KaHanbHOroO anekx-
Tpo3Huedanorpada pupmbl Geodesics (Electrical Geodesics Inc., USA), a Takxe BP
M TOYHOCTb Ono3HaHus. B nporpamme NetStation 4.5.4 npoBoaunu ycpeaHeHue
BbI3BaHHbIX NoTeHuManos (BI1) Ha peneBaHTHbIA CTUMYN AN KAXKAOM KaTeropuu
Macku. AMNAuTyabl KOMNoHeHToB Bl aHanu3upoBanu B 3aTblIOYHbIX, BUCOYHBbIX,
LleHTpaNbHOM M NOGHBIX Knactepax 3nekTpoaoB. CTaTMCTUYECKMIA aHanu3 NpoBo-



BnvsiHue ypoBHS KaTeropusaumm 1 CTeneHn KOHIPy3HTHOCTU NpeaLecTBYoLWen Macku

LMW C MCNOMb30BaHMEM aucrnepcMoHHoro aHanmsa ANOVA RM c yyeTom nonpaeku
IpuHxayca-Tlenccepa. AHanusmposanu BausHue daktopoB MACKA (KOHrpyaHT-
Has — npefnMeT, HEKOHIPy3HTHas — wuBoTHoe), YPOBEHb (6a30Bbii, cynepopau-
HaTHbIM), @ B C/ly4yae aMnauTy4 KOMMOHEHTOB B 3aTbIJIOYHOM, BUCOYHOM U NOOHbBIX
knactepax pobasnsanm daktop MNMOYLWAPUKE.

Pesynbratbi

AHanu3 noBepenua. [na BP BbisieneH adpdekt daktopa YPOBEHb
F(1,19)=14.43, p=.001. BP 6bi10 6onblue npu KaTeropusauumn n3obpakeHui Ha
6a30BOM ypoBHe (677.3+34.1 MC Ang KOHIPY3HTHOM Macku, 689.4%35.2 mc ans
HEKOHIPY3HTHOM), YeM Ha cynepopanHaTHOM (619.4%32.2 mMc n 634.8+36.7 Mmc,
COOTBETCTBEHHO). TOYHOCTb OMO3HAHMS HE 3aBMCENa OT KAaTErOPUM MACKK U YPOBHS
KaTeropusauum v coctasnsana okono 98 % Bo Bcex cay4vasx.

AHanus sputenbHbix BIl. 3amsinouHeie u sucoyHeie omeedeHus. MNepBbIM M-
KOM, Ang KOTOporo HabnonaeTcs 3aBUCMMOCTb aMMNAWUTYAbl OT YCIOBMI 3apjauu,
6611 kKoMnoHeHT N50 (puc. 1). [Ing 3Toro KOMNOHEHTa BbISIBNEHO B3aMMOLENCTBUE
YPOBEHb x MACKA: F(1,18)=16.85, p=.001 n F(1,18)=30.67, p<.001, ans 3atbl-
JIOYHbBIX U BUCOYHbIX OTBEAEHWIA COOTBETCTBEHHO, a Takxke B3aumopneinctene MA-
CKA = MONYLWAPUE (F(1,18)=4.51, p=.048 u F(1,19)=6.63, p=.019). Paznuunsg
Mexay YpOBHSMM HabNoAalTCS TONMbKO MPU KOHTPY3HTHOM Macke: npu 6a3oBoi
Kateropusauum amnautyaa N50 mMeHbLue, 4yeM nNpu cynepopauMHaTHON.

[ns amnnutyabl komnoHeHTa P130 BoiseneH 3adpdekt dakropa MACKA v B 3a-
TbINouHbIX (F(1,18)=58.74, p<.001), n B BUCOuHbIX (F(1,18)=71.70, p<.001) oTBe-
neHusx. AMNanTyaa 6onblue npyu HEKOHIPY3HTHOCTM CTUMYNA U MaCKM.

LlenmpansHbie omsedeHus. ng cpepgHenateHTHoro komnoHeHTa N150 BbisiB-
neH apdexkt MACKU F(1,18)=13.97, p=.002. Mpu UCNONb30BAHUU KOHFPYIHTHOM
Macku aMnanTyaa KOMMNoHeHTa MeHble. 3aBucumoctb oT YPOBHS BbiseneHa ans
nosaHei no3utmBHocTM LP (nateHtHocTb okono 400 mc) — F(1,18)=7.41, p=.014.
Mpu cynepopAnMHATHOM YpOBHe KaTeropusaumu amnautyaa LP Gonbuie, yem npu
6azoBoM.

JlobHble omsedeHus. Ons HeratmBHocTM N150 BbisBneH addekt dakropa MA-
CKA F(1,18)=31.70, p<.001. AMnauTyna KOMMOHeHTa 6ofblue B ClyYyae HEKOH-
rpy3HTHOM Macku. BnausHue YPOBHS BbisiBneHo Ang amMnauTyabl KOMMOHEHTa
P300 kak ocHoBHOM 3ddekt — F(1,18)=4.59, p=.046 u Kak B3auMopeincTBME
YPOBEHb x MONYWAPUE F(1,18)=9.31, p=.007. AMnautyaa P300 npu kartero-
pv3aumMmn Ha CynepopAMHATHOM YpOBHE MeHbLUe, YeM npu 6a3oBoM. dddekTbl 60-
nee BblpaXkeHbl B NpaBom nonywapwuun. Habnopanca apdexkt MACKM F(1,18)=5.28,
p=.034; Nnpu HEKOHIPY3HTHOM Macke amMNAUTyAa 6onbLLE, YeM NPU KOHTPYIHTHOM.

06cyxaeHue 1 BbIBOAbI

CynepopanHaTHas KaTeropusaums npeaMeToB npoucxonmuna beictpee, yem ba-
30Bas. JTO COOTBETCTBYET [AHHbIM NIUTEPATYPbI O CYLLECTBOBAHUM TaK HAa3bIBAaEMOM
yNbTPabbICTPOI KaTeropmusaunm n3obpaxeHnin Ha CynepopAMHATHOM YPOBHE Mpu
KOpOTKMX (26 =120 mc) pnutenbHocTsax npesbasnenuns (Vanmarcke et al,, 2016).
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M C

MKB

5

PucyHok 1. YcpenHeHHble 3putenbHble BT npaBoro 3atbinoyHoro (A), npaBoro BucouHoro (Bb), LeHTpanb-
Horo (B) u npaBoro no6Horo () oTBeAeHWI NpU KaTeropuMsauum Ha pasHbIX YPOBHSAX NpeLMeToB, 3aMa-
CKMPOBAHHBIX KOHFPY3HTHBIMU M HEKOHIPYIHTHbIMWU Mackamu. YepHas cniowHas nuHus — Gasosas
KaTeropusaums Npu MackupoBKe MpeAMeTaMu, YepHas MyHKTUpHas — 6a3oBas KaTeropusauus npu ma-
CKMPOBKE KMBOTHBIMU, Cepas Cr/OLIHAsA — CynepopAMHaTHas KaTeropusalus npu MackMpoBKe npeameTa-
MU, cepasi TO4e4Hasi — CynepopAMHaTHas KaTeropusalms npu MackMpoBKe XMBOTHbIMU. BepTukanbHbIMu
cTpenkamu 0603HayeHbl MOMeHTbI Npeabsasnenns Macku (M) u ctumyna (C). O603HayYeHbl MUKU KOMMOHEH-
ToB N50, P130, N150, P300 1 LP

Ananus Bl nokasan, 4to Haubonee YeTKO BUSIHUE YPOBHS KaTeropusauuu
nposiBAsieTca AN nosaHuMx KomnoHeHtoB P300 u LP Bl nepepHeaccounatus-
HbIX 06/1aCTEI KOPbI, YTO COBMALAET C paHee MoayYeHHbIMU AAHHBIMU O TOM, YTO
pasnununs Mexay YpOBHSMM MPOSIBASIOTCS CPaBHUTENbHO no3aHo (nocne 300 mc)
M 3aTparnBaloT B NepByto oyepenb nepenHue otaensl (Tanaka et al,, 1999; Large
et al,, 2004). Mpu cynepopanHaTHOW kaTeropusaumun amnamtyaa P300 6bina MeHb-
we, YyeM npu 6a30BON. DTO MOXET ObITb CBA3AHO C MEHbLUEN TPYAHOCTbIO 3ada-
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UM, TaK Kak KaTeropuu «rnocyna» u «Mebenb» O04YeHb 4acTO MCMOMb3YHTCS HAMU
B MOBCELHEBHOM XU3HW. [okazaHo, YTo yBennyeHue aMnautyapl LP ssnsetcs map-
KepoM ycrewHoro oby4yeHns HOBbIM KaTeropmsm M obpatHo koppenupyet ¢ BP
(Perez-Gay Juarez et al., 2019), uTo CXOAHO C HAWWMWK pe3ynbTaTaMU O MEHbLUEM
BP un 6onblei amnantyae LP npu cynepopaMHaTHOM KaTeropusaunm.

B 3aTbIIOYHBIX M BUCOYHbIX OTAENAX KOPbl Pa3nnyus Mexay YpOBHSMM KaTe-
ropvsaumn obHapyXeHbl paHo, yke BO BpeMeHHOM OkHe koMmnoHeHTa N50, koTo-
pbii peructpupyetcs Yepe3 50 Mc nocne npenbsiBneHWs CTUMyna, TO ecTb Yepes
150 Mc nocne peMoHcTpauumn mMacku. Mpu 3TOM BAMSHUE YPOBHS KaTeropmsaumm
NpOSIBNSIETCS TOMBKO NPU UCMOMb30BAHUM KOHIPY3HTHOM Macku. B 3ToM ciyyae am-
nautyaa N50 6bi1a 6onblie npy cynepopAMHATHOM KaTeropmsaumm no CpaBHEHMIO
¢ 6a3oBoit. [pu ncnonbayemMom B Hawen pabote 6/10KOBOM AM3alHE UCMbITYEMBIN
3apaHee 3Has, Ha KakoM MMeHHO YpOBHE OH JO/KeH OyaeT KaTeropusoBaTb M30-
6paxeHue. CnefoBaTenibHO, €ro 3puTeNibHas CUCTEMA HacTpauBanach Ha onpeje-
JIEHHbIN XapaKTep U3BNEYEHWUS 3pUTENbHOW PENEBAHTHOM MHGMOPMALIMK, YTO MOT/IO
NOB/USTb HA NepepaboTKy He TONbKO PEIEBAHTHOTO, HO M MaCKMPYHLLEro CTUMYNA.
To, YTO BNUSIHME YPOBHS NPOSIBNSIETCS TOMbKO NPU KOHIPY3HTHOW Macke-npeameTe,
MOXeT 6bITb CBS3aHO C TEM, YTO «NPeAHACTPONMKay» 3aTparvBana NpeuMyLLecTBeH-
HO 06/1aCTH, CBSI3aHHblE C penpe3eHTauMsIMM M300paxeHuin NpegMeToB. JTOT pe-
3ynbTaT COOTBETCTBYET MMMOTE3€ O PAa3HOM XapaKTepe W3BNEYEHUS 3PUTENIbHOM
MHGOPMaLMK B 3aBUCMMOCTU OT YPOBHS KaTeropusaumm nsobpaxenus (Taniguchi
et al,, 2020).

BnusiHne cTteneHn KOHrpyaHTHOCTU MACKM M CTUMYNA BbIO BbISIBNEHO A1S aM-
nAnTyA KayaanbHoro komnoHeHta P130 n dpoHTansHoro N150, koTopble 66111 6011b-
e Npy UCNOIb30BAaHUU HEKOHIPYIHTHOW MacKu. [03UTUBHOCTb B 3aHUX OTAENaxX
KOpbI, peructpupyemyto B guanasore 200 Mc nocne npenbsiBNEHUS AUCTPAKTOPA,
CBS3bIBAKOT C MPOLECCOM DUIbTPALMUKM 3PUTENBHON MHBOPMALMK, TO ecTb pasae-
JIEHWEM 3HAUMMOro M HesHaummoro curHana (Cepeda-Freyre et al., 2020). Mox-
HO NpPeanonoXuTb, YTO yBeNMYeHne KayaanbHoi P130 B cnyyae HEKOHTPYIHTHOM
Macku CBsi3aHo ¢ Honee ycrnewHbIM NOAABIEHUEM HE3HAYMMOM MHDOopMauum. Ha-
6ntopaemMoe Hamu yeenuyeHme dppoHTanbHon N150 B ciyyae HEKOHIPY3HTHOM Ma-
CKV MPesnonoXUTENbHO CBA3aHO C HECOBNaLeHUEM MHDOPMaLLMKM O MACKUPYIOLLEM
W pPeNneBaHTHOM CTMMynax, KOTOpasi MOCTyMNaeT Mo MarHo- U NapBOLENIONSPHOMY
nytam (Mu, Li, 2013).

MonyyeHHble AaHHbIe YKA3blBAOT HA BAaXHYK pOJib NepefHeaccoLMaTUBHbIX
obnactelt B 3aa4e KaTeropmsaumum u3o06paxkeHuii U U3MEHEHWE UX AaKTUBHOCTU Ha
Mo3AHMX 3Tanax nepepaboTku B 3aBUCUMOCTU OT ee YpoBHSA (6a30BbIi UK cynep-
OpAMHaTHbIN). B npoekuMoHHbIX 0bnactax 3ddekT KaTeropusauun NposiBASeTCs
04YeHb pPaHo, ONpeaenss XxapakTep NepLenTUBHONO aHanusa cTumyna.
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CATEGORIZATION LEVEL AND THE CONGRUENCE BETWEEN FORWARD
MASK AND STIMULUS: INFLUENCE ON OBJECT RECOGNITION

N.Yu. Gerasimenko®, A.B. Kushnir, E.S. Mikhailova
nataliagerasimenko@gmail.com

Institute of Higher Nervous Activity and Neurophysiology
of the Russian Academy of Sciences, Moscow

Abstract. In healthy young subjects, the mechanisms of object categorization processing
at basic and superordinate levels were analyzed. Stimulus recognition was complicated
by a previous congruent (object) or incongruent (animal) mask. Identification was faster
for basic-level categorization. The early occipital and temporal N50 component depended
on both the categorization level and the congruence between mask and stimulus. We
assume that these differences reflect the presetting of the visual system to extract different
information about the image, depending on the categorization level. The occipital and
temporal P130 and the frontal N150 amplitudes are higher when masks involve incongruent
images, which, possibly, reflects a more efficient separation of significant and insignificant
information at the perceptual stage. In the anterior areas, the effect of categorization level
was manifested. The central late positivity amplitude is higher at the superordinate-level
categorization, and the frontal P300 amplitude is higher at the basic-level one. The data
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obtained indicate the important role of central and frontal areas in the categorization task
and the change in their activity at later processing stages, depending on categorization
level. In occipital and temporal areas, the categorization level effect appears very early,
altering perceptual stimulus processing.

Keywords: human, vision, categorization, forward masking, visual event-related potentials

Electrophysiological studies were carried out using equipment of the Research Resource
Center of IHNA and NPh RAS for functional brain mapping.
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WMCKAXXEHUE BOCNOMWHAHWI O COENAHHOM BbIBOPE
noa, BJIMAHUEM NMPOYTEHNA KOMMEHTAPUEB
W OLEEHOK APYTUX JTIOAEN

B.A. Tepwkosuy®, A.C. Bacunbesa
valeria.gershkovich@gmail.com
CNery, Cankr-Netepbypr

AHHoTauus. HacTtosee vccnefoBaHMe MOCBSALLEHO BOMPOCY O TOM, BO3MOXHO /M MCKa-
XEHWEe BOCMOMMHAHMWII O CAENaHHOM Bbl6Ope MOA BAUSIHUEM O3HAKOMIEHWs C OLLeHKaMu
1 KOMMEHTapMsaMK, NPOYUTaHHBIMK NOC/E TOro, Kak BblIGOp yXe cAenaH. JKCNepUMEHT npo-
X0Aun B Tpu 3Tana. Ha nepBoM 3Tane UcnbITyeMble OLeHUBaNW UHTENNEKT AeByluek, n3obpa-
EHHbIX Ha doTorpacdusx. Ha BTopoM 3Tane ucnbiTyeMble 3HAKOMUAUCb C KOMMEHTapUSMK
1 OLLEHKaMM ApYrux NOLeN U nucanu cBouv KoMmeHTapuu. [ins yactm doTorpaduii npeabss-
NANNCb OLEHKM M KOMMEHTapUK, MoAKpennstoLme Bbibop UCMbITyeMoro, Ans Yacti doTorpa-
$uit — NpOTUMBONONOXHbIE BbIOOPY MCMbITYEMOro; elle oAHa YacTb doTorpaduit Ha BTOPOM
3Tane He npenbasnanace. Mcnbityemble Bbibupanu K kaxaon ¢otorpadum Hanbonee noaxo-
AAlMe KOMMEHTapUU U OCTaBSNM CBOM. Ha TpeTbeM 3Tamne MCNbITyeMbIM CHOBA NpesbsiBs-
nMch BCe doTorpadmm C MHCTPYKLMEN BCMOMHUTL CBOK MCXOAHYIO oueHKY. o pe3ynbtatam
MCCNefoBaHMS MOKAa3aHo, YTO MOA BAUSIHMEM MPOYTEHWUS KOMMEHTapUeB U 03HAaKOMIIEHUS
C OLIEHKaMW, NPOTUBOMONOXHBIMU BbIGOPY UCMbITYEMbIX, OHW MEHSIOT CBOM BOCMOMUHAHMUS.
MonyyeHHble faHHble CBUAETENLCTBYHOT, YTO UCKAXKEHUE BOCMIOMUHAHMUI MOXET NMPOUCXOANTD
0MoCpeAoBaHHO NOA BAMSIHUEM aHOHMMHbBIX COOBLLEHNIA, 6e3 HeNoCpeaCcTBEHHOrO CouManb-
HOro B3aMMOAEWCTBUS U COLMANbHOTO AaBNEHMS.

KnioueBble cnoBa: UCKaxxeHWe BOCMOMUHAHUM, KOH¢OpMVI3M B NaMATU, OUEHKA UHTENNEKTa,
TEKCTOBbl€ KOMMEHTapuu, BOCNOMUHaHNE 06 oueHke

Mccnenosanue nopnepxaHo rpaHtoM PHO N2 21-18-00429 «KorHuTHBHbIE MEXaHWU3MbI 06-
paboTKM MyNbTUMOAANBHOWM MHPOPMALMK: TUM TEKCTA U TUM peLUNUeHTax».

BeeneHue

B coBpeMeHHOM Mupe € pacnpocTpaHeHUeM COLMANbHbIX CETEM Mbl YaCTO CTasKK-
BaeMCs C CUTyauMeld, KOraa, yBUAEB 1 OLEHUB HEKOTOPYO MHGOPMaLMIO, YATAEM MO
ee NoBOoAY KOMMEHTapUM 1 OLLEHKM APYrnX, YaCTO HE3HAKOMbIX HaM, Ntoaei. BosHuka-
€T BOMPOC: 0Ka3bIBAKT /1M 3T KOMMEHTapUW BAUSIHWE HA BOCMOMUHAHWE O TOM, KakKo#
BbI6Op M OLEHKY Mbl caenany cammu? B 601blLIOM KoNMyecTse MCCIef0BaHUIA NOKa3a-
HO, YTO NaMsTb AENCTBUTENBHO NMOLBEPXKEHA UCKAKEHUIO BCIEACTBME KOHDOPMMU3MA
(Roediger et al., 2001): ucnbityemble GOPMUPYHOT IOXKHbIE BOCMOMUHAHWUS MOL BANS-
HMeM MHGOPMaLLMK, NONYYEHHOM OT APYrUX NIHOLEN, MCKAXKAKT BOCMOMMUHaHMS 06 1c-
TOYHMKe MHDOPMaLWMK, OLIMOAKTCA B 33[la4aX HA Y3HaBaHWE MNOL BAUSIHUEM MHEHUS
naptHepa 1 ap. OgHako B nopasnsowemM 60MbLUMHCTBE NOJOOHbBIX 3KCNEPUMEHTOB
NPOVCXOANT B3aMMOAENCTBME C NAPTHEPOM (peanbHbiM MW BUPTYasbHbIM), @ CaMO
peLleHue elle He 6b110 cOPMMPOBAHO L0 BO3AeNCTBMS napTHepa. OcTaeTcs Bonpoc
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0 TOM, MOXET /I CAMO O3HAKOMJ/IEHWE C OLLEHKAMM APYIUX NIOLEN M TEKCTaMU UX KOM-
MEHTapueB WM3MEHUTb BOCMIOMUHAHWE O COBCTBEHHOW OLEHKE Moc/ie TOoro, Kak OHa
6bl1a BbiCKa3aHa. B kauyecTBe MCXoaHOM 3343a4M HamMu 6blna BbIGpaHa OLEeHKa UHTeN-
JleKTa YenoBeKa no ero potorpadum. IToT BbIOOP 06YCI0BNEH TEM, YTO OLLEHKA MNCUXO-
JIOTMYECKUX YepT YeIOBEKA AOBOJIbHO ObICTPO AAETCs HA OCHOBAHUM €ro BHELUHOCTH
(bapabaHwwkos, MaiHuHa, 2010) 1 MoryT 6biTb BblAeneHbl 06LLMe NPU3HAKK BHELL-
HOCTM, Ha OCHOBAHMM KOTOPbIX AAETCS OLeHKa MHTennekTa (MopolukuHa u ap., 2018).
B HalwmMx npeablayLMX UCCNeL0BaHMSAX ObIO MOKA3aHO, YTO UCMbITYEMbIE UMEHT TEH-
LEHUMI0 HE 3aMeyvaTb NMOATACOBKM CAENAHHOMO MMM BbIBOPA OLEHKM MHTENEKTa no
cdoTorpadum 1 CKNOHHbI AaBaTb 060CHOBaHWE MOATACOBKM, PE3YNbTaTOM Yero sBs-
€TCS U3MEHEHWE BOCMOMMHAHWI O cienaHHOM Bbibope. OfHaKo B C/ly4ae, ecim UCrbl-
TyeMblIii BCTaBasl Ha MO3MLMIO APYroro YenoBeka M [aBan 060CHOBAHME C €ro TOUKM
3peHus, 3hdeKT uckaxeHns He Habnopancs (Fepwkoswuy, beictposa, 2019). Ytenne
YyXKMX KOMMEHTApHUEB M 03HAKOMJIEHUE C OLLEHKOM MOXET 3aHMMaTb MPOMEXKYTOUHYHO
MO3ULMIO: C OAHOM CTOPOHbI, YETOBEK MOHUMAET, YTO 3TO KOMMEHTapWUU APYTUX JIIOAEN,
HO C Apyroi — MoxeT cpaboTatb 3ddeKT KOHDOpPMM3Ma. HakoHel, YTeHne onucaHui
MOXET CMpoBOUMPOBaTb 3GGMEKT, aHANOMMYHbIN 3PPeKTy BepOanbHOro 3aTeHeHus
(Schooler et al., 1990), koTopbIi MPOSBASETCS B 3aTPYAHEHUMU Y3HABAHWS CTUMYIOB
(B TOM uncne nuL) nocne Toro, Kak YenoBek Aan ux BepbanbHoe onuncaHue. Takum 06-
pa3oM, Mbl MofaraeM, YTo 03HAaKOMJIEHWE C OLEHKAaMM U COMPOBOAUTENbHBIMU KOM-
MEHTapusiMK, NPOTUBOTMOJOXHBIMU CAENAHHBIM CAMUM YENI0BEKOM, MOXET NPUBECTH
K UCKaXKEHWIO BOCMOMMHAHWIA O CLLeNIaHHOM Bblbope.

BbiGopka

B uccnenoBanum npuHsano yvactve 35 pobposonbues, 18 -53 net (M=23.4),
13 HUX 20 KEeHLWMH.

CTMMYNbHbBIA MaTepuan

B kauecTtBe cTMMynoB 6bi1n oTobpaHbl 30 dGoTorpaduii LeBylieKk U3 poccuii-
cKkow 6a3bl ynbibatowmxcs u HeTpanbHbix uu, (RuNeS Faces) (MopolwwkuHa 1 ap.,
2018) ¢ oueHkamu BocrnpuHumaemoro mnHtennekta ot 90.78 no 105.04 6anna. Ha
OCHOBaHWWM paHee MpoBeAeHHbIX uccnenoBanuit (Fepwkosuy, beictposa, 2019)
15 doTorpaduii HGbLIM OTHECEHbI K KaTeropum «ycnoBHO raynbix» v 15 ¢doTo-
rpadumii — «YCNOBHO YMHbIX®», @ TaKXX€ M3 3TOr0 MCCNefoBaHMS K Kaxaon $oTo-
rpadum 6biiM NofobpaHbl OLEHKM M peanibHble KOMMEHTapUM K HUM, AaBaeMble
UCMbITYEMbBIMM.

Mpouenypa

JKCNepMMEHT MpPOXOAMN B TPW 3Tana, OHMAWH, 3KCnepuMeHTaTop Habnwoaan
3a paboToi MCnbITyeMOro no BWAEOCBA3W. [lepen HauyanoM MCCNEAOBaHUSA WC-
MbITyeMbIM COO6LLAN0Ch, YTO UCCIef0BaHUE MOCBALLEHO TOMY, Ha Kakue KpuTe-
puUM OMMPAKOTCa NIOAM, BIHOCA CyXAeHWe 06 WHTennekTe Apyroro yenoseka. Ha
nepBOM 3Tane MCCIef0BaHMS UCMbITYEMbIM NOCIEeA0BATENIbHO NPeabaBAS/NCL HA
8 cek. 30 doTorpadumii feBywek C 3aa4eit OLEeHWUTb UX MHTeNNeKT. McnbiTyeMbiM
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non Kaxnon dotorpaduent npeabasnanace wkana — 90, 100, 110 n 120 6annos,
B MHCTPYKLMM Nog4vepkmBanoch, 4to 90 n 100 6annoB — 370 NoKasanm CKopee HU3-
Koro uHtennekta, a 110 n 120 6annos — ckopee BbICOKOr0. [10 OKOHYAHMM NEPBOro
3Tana UcnbITyeMble Cpasy e Nepexoiuin Ko BTopomy 3Tany. [lepen Hayanom BTO-
poro 3Tana MCnbiTyeMbiM CO06LWAN0Ch, YTO UCCNEL0BATENSIM OYEHb BAXKHO Y3HATb,
Kakue Kputepuu BbibMpaoT 1 GOpPMYNUPYHOT NOAM, OLLEHWBAs UHTENNEKT 4pYroro
yenoseka. YKasblBanocb, YTo UM OyayT npenbsBAeHbl HEKOTOpble U3 paHee cae-
NIaHHbIX UMM BbIGOPOB, a TaKXXe OLEHKM U OMUCaHMS, KOTOpble AAK0T Apyrue Noau.
McnbiTyeMbix NPOCHAM «NalikHYTb» Hanbonee NoaxoasLme, Ha UX B3rnsa, KOMMeH-
TapWM M BNMCATb CBOM COOCTBEHHbI KOMMEHTapUii B COOTBETCTBYOLLLEE CBOBOAHOE
none. Boibop KOMMeEHTapMeB C MOMOLWbLIO «naika» Bbin Heob6xoauMm, 4Tobbl yoe-
AUTbCS B TOM, YTO MUCMbITYeMbIi 03HAKOMUICS C KOMMeHTapusMu. Ha BTopoMm 3Tane
nocnepoBaTenbHO npeabsasnsnock 20 doTorpadumii, Kaxaas M3 KOTOpbIX CONPOBO-
XAanacb TpeMs OLeHKaMu C KOMMeHTapusaMu. Bpems o03HakoMieHus U HanucaHus
KOMMEHTap1eB He OrpaHuyMBanocb. Ha 3ToM 3Tane Ans NonoBMHbl doTorpadui
NpenbsBAANINCE KOMMEHTAPUM U OLEHKW, MPOTUBOMOMOXHbIE MO MOJIOCY TEM, KO-
TOpble Aan WCMbITyeMbli, MpUYeM ABa KOMMEHTapusi COMPOBOXAANUCH NpenbsB-
JIEHWEeM KpaWHeMn OLEeHKM, a8 OOMH KOMMeHTapuii — 6Gonee cnabbiM cMelleHneM
(HanpuMep, ecnv Ha NepBOM 3Tane ucnbiTyeMbli aan ouerky 90 nnam 100 6annos —
TO Ha BTOpPOM 3Tane emy npenbsasnsnnce oueHkn 120, 110, 120 6annos, Kaxaas
C COOTBETCTBYIOLLMM KOMMeEHTapueMm). [lng apyroi nonosuHbl potorpaduii npeab-
SIBN€HHble KOMMEHTapMU U OLLEeHKM NOAKPENASAn Bbi6Op, CAeNaHHbIA UCTbITYEMbIM,
TO eCTb OCTAaBaNMUCh B BbIOPaHHOM MOJOCE WKanbl (TaK, €CM UCMbITYeMblI AaBan Ha
nepsoM 3tane oueHky 90 nnun 100 6annos, To eMy npesbsasasance oueHkm 90, 100,
90 c COOTBETCTBYIOLWMM KOMMeHTapueM). Ha TpeTbeM 3Tane uccnefoBaHUS UCMbl-
TyeMbIM BHOBb NpeabsBAsiMchL nocnenosatensHo 30 doTorpadwmii ¢ nepeoro stana
C MHCTPYKLUMEN BCMOMHUTb U BbIOPATb OLEHKY, KOTOPYI OHM yKa3anu Ha MepBOM
3Tane uccaefoBaHuUs.

B 3kcnepuMeHTe oueHMBaNOCb COXpaHeHWe/M3MEHEeHWe MOMCa OLEHKM Ha
TpeTbeM 3Tane B 3aBUCMMOCTM OT Tpex YC/IIOBMI: MOATBEPXKAEHWE KOMMEHTapu-
MU M OLEeHKaMM BbibOpa CaMOro UCMbITYyEMOro; NpenbsBneHNe KOMMEHTapueB
M OLEHOK, MPOTMBOMOMOXHbIX OLEHKE MCMbITyeMOro; U KOHTPOJbHOTO — OTCYT-
CTBME OLLEHOK M KOMMEHTap1eB Ha BTOPOM 3Tane.

Pesynbratbi

Ananus nepsoro 3Tana. bbina nokasaHa Koppensaums Mexay oLeHKaMu, KoTo-
pble [AOT UCMbITyeMble AeBYLWKaM Ha doTorpaduax, U oueHkamu 13 6asbl CTUMY-
nos (r=.541, p=.002). Takxxe nokasaHa COrNacoBaHHOCTb OLEHOK UCMbITYyeMbIX MO
dotorpaduam (a-KpoHbaxa=.79), uTo CBMAETENBCTBYET O TOM, YTO WCMbITYyEMble
npu oueHke GoTorpaduii ONMPaOTC Ha eAnHbIe KPUTEPUM U JAKOT HE CITyYaiHyto
oLLeHKy. MiToroBoe pacnpeaeneHune oLEeHOK No yCI0BMSM npeacTaBneHo B Tabn. 1.

Axanwus BToporo 3tana. B utorosbii aHanu3 Bownu AaHHble 33 yenosek (2 ye-
noBeka 6blIM UCKKYEHbl M3 aHanM3a BCIELCTBUE TEXHMYECKOM OWMOKM 3anm-
1 pe3ynbtaToB -1, HENpaBMAbHOMO MOHUMAHUA MHCTpyKuun —1). M3 aHanuza
6bINM UCKNOYEHDbI NPOGbI, B KOTOPbIX UCMbITYyeMble Ha BTOPOM 3Tane He Bbibpanu
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(«NaMKHYNU») HU OLMH KOMMEHTApUM W/MAU HEe Hamucanu KoMMeHTapuii (6e3
«nankos» 118 npob, 6e3 kommeHTapueB — 47, Bcero otcesiHo 167 npob).

Tabnuua 1 . SMnupuyeckoe pacnpeaeneHne OTBETOB UCMbITyEMbIX (WIT.) HA MEPBOM 3Tane no 3Kcne-
PUMEHTaNbHbIM YCIOBUAM

Ycnosue Ycnosue
OueHKK KoHTponbHoe C noaTBepXAe- C U3MEHeHneM
Ha nepBoM 3Tane ycnosue HueMm Bbl6opa BblGOpa Bcero

Huzkne oueHkn

(90, 100 6annos) 209 143 180 532
Bbicokue oueHkn

(110, 120 6annos) 141 207 170 518
Bcero 350 350 350 1050

Bbl10 paccynTaHO KOMMYECTBO COXPAaHEHWUI NONKCA OLEHKM / U3MEHEHME MOo-
JII0CA OLLeHKM ANS KAXKAOro U3 yCnoBui (CMm. Tabn. 2).

Tabnuua 2. YacToTbl (M %) COXpaHeHUs/M3MEHeHUs nontoca oueHkW dotorpaduii Ha TpeTbeM 3Ta-
ne uccneaoBaHus (Mpy BOCMOMMHAHWUM O CAENAHHOW OLEHKE) B 3aBUCMMOCTM OT SKCMEPUMEHTaNb-
HbIX YCNOBUIA

CoxpaHeH U3meHeH
JKcnepuMeHTanbHoe ycnosue NoNC OLEHKN NoNC OLEHKU Bcero

OueHku, noaTBEpPXAAtOLLME BbIGOP 209 (78.3 %) 58 (217 %) 267
UCrbITyeMoro

OueHKM, NPOTMBOMONOXHbIE 129 (57.1%) 97 (42.9%) 226
BbIGOPY MCNbITyeMoro

KoHTponb (6e3 oueHOK) 245 (74.2 %) 85 (25.8 %) 330
Bcero 583 240 823

Bblnn 0B6HapyeHbl CTaTUCTMUECKM 3HAUYMMBbIE pa3Nuumng Mexzay pacnpepene-
HUSMU COXPaHEHMs/CMeHbl OLEHKM B 3aBUCMMOCTM OT SKCMEPUMEHTaNbHbIX YCNO-
Buit (x2=29.713, df=2, p<.001): B ycnoBusx, KOrfa UCMbITyeMble BUAENN OLEHKM
W YuUTanu KOMMEHTapuu, NPOTMBOMONIOXHbIE UX COBCTBEHHOMY BbIGOpY, OHU UMe-
X TEHAEHLUMIO MEHATb CBOM BOCMOMMHAHWUA B COOTBETCTBMM C HABSI3aHHbIM MO-
NIOCOM oueHKU. OTMETUM TakKe, YTO CTAaTUCTUUECKM 3HAYMMBIX PasnyMin Mexay
KOHTPOJbHbIM YC/IOBUMEM W YCIIOBUEM C NMOATBEPXAEHUEM BbIOHOPA UCMbITYEMbIX 06-
HapyeHo He 6bino (x2=1.319, df=1, p=.289).

OfAHaKo Mbl 3adUKCMpOBanu haKTOp MCXOAHOM OLLEHKM MHTennekTa. Mpu aHanunze
KOHTPOJIbHbIX YCI0BUIA BbII0 MOKA3aHo, YTO eC/IM UCXOAHO AeBYLIKA Ha hoTorpadum
MOMYYnNa HU3KME OLLEHKU, TO U3MEHEHME OLEHKM MO BOCMOMMHAHUSM NPOUCXOAUT
3HAYMMO pEXE, YEM EC/IU OHA BblNa UCXOLHO OLEHEHaA BbICOKO (x*=26.820, df=1, p
(c nonpaBko# boHdeppoHwu) =.003). [lanee Mbl NpoaHaNM3MpOBanu BEPOSTHOCTb CO-
XPaHEHUS U CMEHbI OLLEHKM B 3KCMEPUMEHTabHbIX ycnoBusax. Okasanock, YTo ecniu
[eBYLLKA UCXOAHO MOYYMIA HU3KUE OLLEHKM, TO YTEHUE YYXKMX KOMMEHTapUEB ApY-
roro NoJitoca OLEHKM MO3BONSET MPOTUBOCTOSATh TEHAEHUMM K MOBTOPEHMUIO OLLEHKM
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W MPUBOAMUT K MCKAXKEHUIO BOCMOMMHAHUI B CTOPOHY BbICOKOM oueHkM (x2=19.91,
df=2, p=.000). Ecnu xe peByluka Ha doTorpadumm 6bi1a MCXOAHO OLLEHEHA BbICOKO,
TO 3HAUMMbIX Pa3/IMUNii MEXAY CMELLEHMEM B MOMIOC KHU3KMX» OLLEHOK B rpynne 6e3
npenbsiB/IeHUsl KOMMEHTapMEB HA BTOPOM 3Tare M rpynnoi, HaBs3bIBatoOLLEN NPOTH-
BOMOJ/IOXHbIE OLEHKM, He obHapyxusaetcs (x2=1.821, df=1, p=.57 c nonpaskoi
BoHdeppoHK). long cMeleHnit B 06enx noarpynnax cocranser okono 50 % otse-
ToB. OHaKO MO3UTUBHO CKa3bIBAOTCS KOMMEHTapuW, NOAKpenastowme Boibop mc-
nbityemoro (x*=16.971, df=1, p=.003 c nonpaekoi boHbeppoHu), B 3TOM cryyae
[0/ USMEHEHMI OLLEHKM cocTaBnsgeT vwb 19 % oT obuwero 4ymMcna oTBETOB.

BbiBoAbI

B HaweMm wuccnenoBaHWM Obl1O MOKA3aHO, YTO O3HAKOMIEHME C OLEHKaMM
U KOMMEHTapUSMKU HE3HAKOMbIX /IHOLEN, HE MPUHUMAIOLLMX HEMOCPELCTBEHHOE Yya-
CTWe BO B3aUMOLENCTBUM C UCMbITYEMBIM, B LIE/IOM OKa3bIBAET BAUSHUE HA UCKAXKEHUE
NPUNOMUHAHMI CAENAHHBIX PAHEE OLEHOK CAMUM UCTbITYEMbIM. [TpUMeyaTenbHo, 4To
Takoe UCKaKeHUe NPOUCXOAMT B TOM Clyyae, KOr4a MCMbITyeMble OMMPAOTCS Ha He-
KOTOpble UMMANLMTHbIE DU3MOTHOMUYECKME XapPAKTEPUCTUKM NPU NEPBOHAYANbHOM
Bblbope oueHOK. OAHAKO 3TU e XapaKTepPUCTUKM NepecTatoT paboTaTtb Npu NorbiTke
BCMOMHWUTb CBOM COBCTBEHHOM BbIOOP NPV MOBTOPHOM NpenbsBieHUU GoTorpadum.
O6HapyeHHbIM 3hHEKT CXOXK MO CBOEMY MPOSIBAEHUIO C IPPEKTOM XMHACANTA (CM.
0630p, Pohl, 2007), B KOTOPOM MCKaKeHMEe BOCMOMUHAHWIA NPOUCXOAMT KaK pe3y/ib-
TaT 03HAKOM/IEHMS C MpaBUAbHbIMKW OTBeTaMW. B JaHHOM cnyyae B KavecTBe «mnpa-
BW/IbHbIX» BbICTYNAOT OLLEHKM U KOMMEHTapUW APYrUx NHOAeN.
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MckakeHne BOCMOMUHAHWIA O CAeNAaHHOM BbiGOpE...

MEMORY DISTORTIONS FOR CHOICES DUE TO READING OTHER
PEOPLE’S COMMENTS AND ESTIMATIONS

V. A. Gershkovich*, A. S. Vasilieva
valeria.gershkovich@gmail.com
Saint Petersburg University, St. Petersburg

Abstract. The research aims to answer the question of whether it is possible to distort
one's memories of his/her choice by reading other people's comments and estimations
after the choice has already been made. The experiment included three stages. In the first
stage, participants assessed the intelligence (IQ) of women in photos. In the second stage,
participants read comments and assessments of the women's 10s made by other people.
Participants chose the most appropriate comments and assessments and also left their own
comments. For some photos, we presented estimations and comments that supported the
choice the participant had already made. For other photos, we presented estimations and
comments opposite to the choice made by the participant. Some photos were not presented
in the second stage at all. In the third stage, participants were again presented with all
photos seen in the first stage of the experiment. They had to recall their initial estimation
of the women's 1Q. The results showed that participants changed their memories when they
read other people's comments and estimations that opposed their initial judgments. Our
data indicate that memory distortions can occur indirectly, without real social interaction
and social pressure.

Keywords: memory distortions, memory conformity, IQ estimations, verbal comments,
memories for estimations
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POJIb SOMDEKTA TEHEPALIUN U ATA!-MEPEXXUBAHUA
B NPUNOMUHAHMU UCTOYHMKA PELLEHMA 3A0AUYN

B.A. l'epwkosuy*, H.B. MopowkuHa, A.[l. Fopuukas
Valeria.gershkovich@gmail.com
Ccriery, Cankr-lMetepbypr

AHHoTauus. Lenb paboTbl — BbisiBNEHWE BAMAHMS aral-nepexmnBaHns U CaMOCTOSTENbHOM re-
Hepauuu pelleHns Ha 3anOMUMHaHUe UCTOYHMKA PeLleHNid, HaMAEHHbIX CaMOCTOATENIbHO UK
NpeaNoXeHHbIX BUPTYasibHbIM MapTHEPOM . YYaCTHUKM IKCMEPUMEHTA peLlanu 334a4n Ha no-
MCK OTAANEHHbIX accouuMaumii U nocne BBOAA COBCTBEHHOro OTBETA BWUAENM BapuaHT OTBe-
Ta, NPeAJIOXKEHHbIN BUPTYyasibHbIM MNapTHEPOM — KOMMbIOTEPHOW nporpammoit. [ocne 3toro
OHM AOMKHbI OblIM BbIGpaTh, Kakoi M3 MpefOXKEHHbIX BapUaHTOB (CBOM MM KOMMblOTEPA)
KaeTcs MM Haubonee NoOAXoAAWMM pelleHneM K 3adaqe. Kpome Toro, UCMbITyeMble ABax-
Obl OLEHMBANU BO3HMKHOBEHME aral-nepexunBaHWs: NepBblit pa3 — nocne BBOAA COBCTBEH-
HOro BapuaHTa OTBeTa, BTOPOM — MOC/e 03HaKOMEHUS C OTBETOM BUPTYanbHOro nNapTHepa.
BTopoit 3Tan uccnenoBaHus nNpoxoaun vepes Hepento. McnbiTyeMbiM NpeabsBASINCDG 3aMa-
4n Cc paHee BbIGpaHHbIM UMK (BUHANBbHBIM BapMaHTOM pelueHus. TpeboBanocb BCMOMHUTD,
KTO MMEHHO (CaM WUCMbITYeMbIA UAU KOMMbIOTEP) MPeoXUI AaHHOE pelueHue. Pe3ynbTaThbl
nokasanu, YTo UCMbITyeMble TOUHee aTpUbYTUPYIOT pelleHune, NpeloXKeHHOe KOMMbIOTEPOM,
B C/y4yae, eCNu ero npenbsiBieHne CONpOBOXAANOCHL aral-nepexuBaHneM, N0 CPaBHEHWUIO
C OTCYTCTBMEM aral-nepexumsaHus. [ caMOCTOATENbHO CreHepUPOBAHHbIX PeLIeHnit BAus-
HWS aral-nepexwuBaHuit He 0BHapyeHo (BO3MOXHO, B CBA3M € 3pdekToM noTtoska). Mpone-
MOHCTPUPOBAHO, YTO, €C/IM (PUHANbHOE peLleHne He CONPOBOXAANOChH aral-nepexxunBaHnem,
MCMbITYeMble Nyylle NOMHAT aBTOPCTBO COOCTBEHHbIX PeLleHnit Mo CPaBHEHUIO C TEMU, KOTO-
pble OblM NpefnoXeHbl KOMMboTEPOM. [oly4eHHble pe3ynbTaTbl CBUAETENLCTBYIOT B MOJb3Y
runotessbl, 4To aral-nmepexuBaHue cnocobCTBYeT MOBbILWEHWUIO 3DDEKTUBHOCTU MOHUTOPUH-
ra UCTOYHMKA peLleHns 3a4auu, a Takxke NO3BONAIT PACNPOCTPaHNUTL AAHHbIE O NO3UTUBHOM
BIMAAHWK aral-nepexuBaHns He TONbKO Ha MPUMNOMMHAHUE COAEPXaHMA 334ay, HO M Ha UC-
TOYHUK UX peLLeHMs.

KntoueBble cnoBa: MOHUTOPUHI UCTOYHMKA, MHCANT, aral-nepexuBanue, 3ddeKT reHepaumm,
TECT OTAANEHHbIX aCCOUMALMIA, NAaMATb HA UCTOYHMK, HEOCO3HaHHbIW naarMaTt

MccnenoBaHne nopaepxaHo rpaHtom PO®OU N2 20-013-00532 «Ponb Aral-nepexuBaHus
B pELUEHUM 33134 U COXPAHEHUM MPUOBPETEHHOIO OMbITax.

BeeneHue

B >KM3HM Mbl YaCTO CTaNKMBAEMCS C CUTYaLMAMM, KOTAA COBMECTHO C MapTHEPOM
ULLEM pelleHMe 33,a4M — U KTO-TO M3 HAaC HAaXOAMT U 03BYYMBAET pelueHue. Bro-
CNeACTBUM NS HAC MOXEeT CTaTb BaXHbIM BCMOMHUTb, KTO MMEHHO SBNSIETCS aB-
TOpPOM NpefIoKeHHOro pelieHuns. Takas 3afavya 0603Ha4aeTcs Kak MOHWUTOPUHT
ncroyHuka (Johnson et al.,, 1993). OWMOKM B MOHUTOPUHIE UCTOYHMKA MOTYT NpU-



Ponb 3ddekTa reHepaumu 1 aral-nepexxnBaHns B NPUNOMUHAHUM UCTOYHUKA peLUeHUs 334a4m

BeCTU K 3 deKTY HEOCO3HAHHOTO NaarMata — oWwWnboYHOMY NPUMOMUHAHMIO peLle-
HWIA, NpefnoXeHHbIX NapTHEPOM, Kak CBOMX cobcTBeHHbIX (Marsh, Bower, 1993).
B kayectBe ogHOro m3 hakToOpoB, OKa3biBAKOLWMX BIMSAHME HA MPUMOMUHAHWUE UH-
dopMaumm, paccMatpuaetcs 3PpdeKT reHepaLuu, KOTOpbIA nNposeaseTcs B 6onee
BbICOKOM YPOBHE 3arnoMMWHaHUS MHGOPMAaLIMKU, CO30AHHOM CaMMM YEeSI0BEKOM MO
CpaBHEHMIO C TOW, YTO Obina eMy npeabsBaeHa. CornacHo TeopMM MOHUTOPUHTA MUC-
TOYHMKA MOXHO OXXMAATb NMO3UTUBHOE BAMsHUE 3 deKTa reHepaLmm B 3agade Mo-
HWTOPUHIa peanbHOCTU (Pa3LeneHus BHYTPEHHE CreHepupOoBaHHOM MHpOpMaLUm
OT NpeabsBNEHHOW M3BHE), TakK Kak MOJlyYEHHOE M3BHE pelueHUe HeceT MeHblue
MHMOPMALIMM O KOTHUTUBHBIX ONepaLmsX, BNOXKEHHbIX B 06paboTKy, N0 CpaBHEHMIO
C BHYTPEHHE CreHepUpPOBaHHbIM peLleHNEM.

B nocnepHue rogpl B kKauyecTBe hakTopoB, OKa3biBAOLWMX BAMUSHUE HA 3aMOMK-
HaHWe 3aa4 M UX PELLEHUI, CTaNn PaCCMATPUBATLCS HE TONIbKO KOTHUTUBHbIE (ak-
TOpbIl, HO M CYObLEKTMBHbIE MEPEXMBAHUS, BO3HMKAIOLWME B MPOLLECCE BbIMOJHEHUS
3apauu. bbino nokasaHo, yto aral-nepexuBaHue (MO3UTUBHOE IMOLMOHANIBHOE Ne-
pexuBaHue, CONMpPOBOXAAIOWEECS BHE3AMHOCTbIO MPULIEALEro OTBETA, YYBCTBOM
YBEPEHHOCTHM B €r0 NPaBUIbHOCTU), UCTIbITAHHOE MPW HAXOXAEHUM UNU NpeabsBe-
HWU peLleHus, MO3UTUBHO CKa3blBAETCS HA 3aMOMUHAHWUM peLleHus (CM. HanpuMep:
Danek et al., 2013; Kizilirmak et al,, 2016). OnHako BOMpoC 0 TOM, KaKoe BAUsiHWE
MOXXET OKa3blBaTb aral-nepexxMBaHMe Ha 3aMOMMHAHWE UCTOYHMKA PELLIEHUS, U3Y-
YyeH HepocTaTouHo. C NO3ULUM TMNOTE3bl Pa3psAKM KOTHUTUBHBIX ycunuii (Preston,
Wegner, 2007), nepexwvBaHue aral-MoMeHTa MOXET YBENNUYMBATb BEPOSTHOCTb NO-
cnenytoulei atpubyummn cebe pelleHuid, KOTopble MM COMPOBOXAANUCD, AaXKe ec/in
pelleHus 6binu NpeabaBieHbl M3BHE Noc/ie 6e3ycrnewHbiX NONbITOK CAMOCTOSATE b-
Horo noucka peuwenusi. C Apyroit CTOpoHbI, aral-nepexuBaHue, Kak U apyrue amMo-
LMK, MOXET CNoCco6CTBOBATb 3aKPEMIEHMI0 BOCMOMMHAHMS O LEIOCTHOM 3nu3oae
(Auble et al., 1979; Allen et al., 2008) n ncnonb30BaTbCS KaK NOACKA3Ka ANs nocne-
ayouwen aubdepeHumaummn MCTOYHUKOB.

B npoBeneHHOM paHee uccnepoBanun (Fepwkosuy u ap., 2021) HaMm He yaa-
JIOCb OTBETUTb Ha MOCTABMIEHHDbIV BOMPOC, 3HAYMMOro BKIada aral-nepexuBaHus
B MPUNOMMHAHUE UCTOYHMKA peLLEHUS 06HAPYXKEHO He Bbino. OAHAKO B YNTOMSIHYTOM
MCCNefoBaHUM OTBET Ha 3aavy NPOCTO NPeabsBAAICA B C/ly4ae HeyaauYHOM NomnbIT-
K1 ee pewenns. M3BecTHO, 4To 3 deKT HEOCO3HAHHOMO NaarnaTta Yawe obHapyxu-
BAETCA NPy peleHnu 3aaa4 ¢ NapTHEPOM, FAe OTBET Ha 3aaadvy nbo reHepupyeTcs
CaMUM UcCnbITyeMbIM, 60 ero naptTHepom no B3aumogencteuio (Marsh, Bower,
1993). B HacTodwel pabote Mbl MOAMdUUMPOBaNM mnpoueaypy MCCnenoBaHus,
BK/IIOYMB B HEE 3/IEMEHTbI B3aMMOAENCTBUS C BUPTYasbHbIM NapTHepoM. TakuM 06-
pa3oM, Lenb paboTbl — BbISIBIEHWE PONU aral-nepexxmBaHns 1 reHepaLmm peLleHns
B 3aMOMMHAHUM UCTOYHMKA PELIEHMI, HAaMOEHHbIX CAMOCTOSITENIbHO MKW Mpeasio-
YKEHHbIX BUPTYaJibHbIM NMapTHEPOM.

Metop,

B nccnepoBaHuu npuHsanu yyactue 39 nobposonbles, 18 -35 net (M = 22.3),
M3 HUX 30 XeHWuH. B kayecTBe CTMMynbHOro MaTtepuana 6binn BbiGpaHbl 3a4a-
UM Ha MOMCK OTAANEeHHbIX accoumaumit (Mednick, 1962). 3apaun npenctaBnaloT
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cobor Tpuagpl CNOB, K KOTOPbIM HYXXHO MoaobpaTb 4YeTBepToe CNoBo, 0b6pasyto-
Lee YCTOMUYMBOE BbIPAXKEHWE C KaX[bIM M3 CI0B TpUaabl. Bbi6Op ykasaHHbIX 3a-
[,a4 6bin1 06YCNOBAEH TEM, YTO MPU UX PELIEHUM UCTIBITYEMbIE HYACTO OTYUTHIBAKOTCS
0 BO3HMKHOBEHUM aral-nepexxrBaHuii Kak Npyu HAXOXAEHUW, TAK 1 Npu NpesbsBeie-
Hum oTBeTa (Kizilirmak et al., 2016). nsa HacTosiwero uccnenoBaHus 6biv nono-
6paHbl 3aga4m n3 6a3bl RAT-Rus, paspaboTaHHOM M anpobupoBaHHOM Ha pyCcCKOM
a3bike (MopowkuHa 1 ap., 2020). Bcero 6b1n10 nogo6paro 40 3anay ¢ BEpOSTHOCTbIO
pelweHuns no pesynbTataM anpobaumm ot .27 no .68. Mo faHHbIM anpobauuu, no-
MWMO MpaBUbHbIX OTBETOB, K KaXAoW 3aaade b1 nofobpaH Hanbonee BeposT-
HbI HEMpaBU/bHbIM BapUAHT OTBETA, KOTOPbIM YaCTUYHO MOAXOAMN K HEKOTOPbLIM
CNoBaM B 33jave.

MccnepoBanne npoxoamno B ABa 3Tana C nepepbisoM B 1 Hepento
M NPOBOAMNOCH OHNAMH, B MPUCYTCTBMM 3KCNepuMeHTaTopa. Ha nepsom 3Tane uc-
MbITyeMbIM COOBLLANOCh, YTO OHM BYAYT pewaTb 33341 Ha NOUCK OTAANEHHbIX ac-
couMaumii u nocne TOro, Kak OHW BBEAYT CBOW OTBET, UM OyAeT NokasaH BapuaHT
peleHmns, NogobpaHHbIA KOMMNbIOTEPOM M3 H6a3bl BO3MOXHbIX pelleHui. Janee nc-
NbITyeMbIM NpeacTosno BbibpaTb GUHaNbHbIA BapuaHT pelueHus (CBOM CobCTBEH-
HbI MW NPenbsBIEHHbIA KOMMbIOTEPOM), KOTOPbIKM NpeacTaBnsacs UM Haubonee
noaxonswmMm. Becero B cnyyaiHoM nopsake npepbasasnock 40 3agay Ha 20 ce-
KYHA, K2X[as 415 CaMOCTOSTENIbHOTO NMOMCKA OTBETa, NOC/e Yero NosBAsNoCh none
Ang BBoga oteeta (Ha 10 c). Ecam ucnbiryeMbiit He BBOAMA HUKaKOW OTBET (Mpo-
nyck), TO Cpa3y ke NpeabsBnsnach ciefywlas 3agaya. Ecim mcnbityembiit BBO-
[N OTBET, TO eMy NpeLbsBAsS/ICS BONPOC, UCMbITAN 1M OH(a) aral-nepexuBaHue npu
HaXOXAEeHUM OTBETA. 3aTeM Ha 5 € CHOBa NpenbsaBAsnach 33a4a M BapuaHT OTBe-
Ta KOMMbloTepa. Ecnm ucnbiTyeMblit BBEN NpaBUibHbIM OTBET, KOMMbIOTEP Mpeib-
SIBNSIN HEMPABW/bHbIA BAPUAHT (BEPOSTHYH OLUMOKY 3aMEHbI); €C/IM UCMbITYEMbIN
[,aBajl HEMpaBuUIbHbIA OTBET, KOMMbIOTEP NPEAbsBASA NPaBuibHbIA OTBET. lMocne
3TOro 3afla4a C OTBETOM KOMMbKOTEPA MCYe3ana, a UCMbITyeMOMY 3a[aBascs BO-
npocC O TOM, UCMbITaN M OH aral-nepexuBaHue, KOraa yBMAEN OTBET KOMMblOTepa.
[Nanee Ha 5 c cHoBa npeabsBANach 334aya C ABYMS BAapUaHTaMu OTBETa (MCMbITy-
€MOro M KOMMbloTepa), C MHCTPYKLUMeEl BblIbpaTb Hanbonee NoaXoasLMiA BapUaHT
0TBETA Ha 3apauy. [locne 3Toro UCMbITYeMbI Nepexoaun K pelleHunio CieayLein
3afauu. Ha BTopoM 3Tane ucnbiTyeMble BbIMOAHSAAM 33434y MOHUTOPUHIA UCTOYHU-
Ka. UM npepbasnsnnce 3agayun Ha 10 ¢ ¢ paHee BbIOpaHHbIM GUHANbHBIM OTBETOM
C MHCTPYKLMEN BCMOMHWUTb, KEM UMEHHO OblN MPeAnoXeH AaHHbIM OTBET — CaMUM
UCMbITYEMbBIM MW KOMMBIOTEPOM.

Pesynbratbi

Ha nepsom 3tane u3 aHanu3a 6biin ucknoyeHsl 11 npo6, B KOTOPbIX U3-3a TEX-
Huyeckoro c60s He NpeAbABNANCS NPaBWUIbHbINA OTBET, @ TakXe NPobbl, B KOTOPbIX
UCNbITyeMbIN He ycnen BblbpaTb duHanbHbIM oTBeT (74 npobbl). B kavectBe du-
HaNbHOro NpaBubHble OTBETbI Oblnn BbibpaHbl 947 pas (89.7 % oT obuiero konunye-
CTBa OTBETOB, BOLEAWMX B aHanu3). M3 HUX cBoM oTBeTbI 6blin BbiOpaHbl 408 pa3
(c aral-nepexuBaHueM — 294, 6e3 aral-nepexuBaHus — 114), a 0TBETbl KOMMbIO-
Tepa — 539 pas (c aral-nepexuBaHnem — 483, 6e3 — 56). bonee yacTbiit BbI6GOp
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NpaBuIbHOIO OTBETA B Ka4eCTBE GUHANBHOIO CBUAETENBCTBYET O TOM, YTO UCMbITY-
eMble A,eCTBUTENIbHO CTapanunch BbIbpaTb Hanbonee NOAXOASLLMIA OTBET HA 3a4auy.
B aHanu3 pe3ynbTaToB BTOpPOro 3tana 6blau BKIOYEHbI TOIBKO Te NMPpo6bl, B KOTOPbIX
UCMbITYEMbIMU B KauecTBe GUHANbHOro oTBeTa Hbia BbIGpaH NpaBuIbHbIN OTBET.

Mo AaHHbIM BTOPOro 3Tana Mbl MPOAHaNU3MPOBaNM CBA3b BaKTOpa UCTOUYHU-
Ka GuHanbHOro OoTBeTa Ha 3apauy (CBOWM/YyXOW) u dakTopa Hanuums/oTcyTCTBUS
aral-nepexuBaHua Ha BblIOpaHHbIA GUHANbHbIA OTBET C NOCNnenyowen aTpubyum-
el puHanbHOro oTeeTa. B kayecTBe 3aBMCMMON NEpPeMEHHON aHaNM3MPOBanach
NpaBuAbHOCTb AaTPUBYLIMM MCTOYHUKA GUHANBHOTO OTBETA. bbii OTCEAHbI AaHHbIE
6 MCMbITyeMbIX (3 He IBMIUCh HAa BTOPOM 3Tan M 3 He UCMOb30BaAN OLHY M3 OMLMNA
npu Boibope dUHaNbHOro oTBeTa). M3 aHanusa ncknyeHbl Npobbl, B KOTOPbIX UC-
MNbITyeMblIli He yCnen AaTb OTBET Ha BTopoM 3Tane (54). B 1abn. 1 npepcraBneHsbl pe-
3ynbTaThl aTpUBYLLMKM OTBETOB BO BCEX SKCMEPUMEHTANIbHbIX YC/IOBUSIX.

Tabnuua 1. YacToTbl NpaBUAbHOM/OWMBGOYHOM aTpubyLMM OTBETOB HA BTOPOM 3Tane B 3aBUCUMOCTH
OT UCTOYHMKA BUHANBbHOrO OTBETA U HanMuMs aral-nepexmBaHmns

DuHaNbHbIN Ara!- MpaBunbHas atpubyums | OwmboyHas aTpubyums
oTBeT nepexwusaHue MCTOYHMKA peLieHus MCTOYHUKA pelueHuns Bcero
-
C ara! 201 60 261
CreHepuposaH | MEPEXMBaHMEM
MCNbITYeMbIM -
bes ara! 83 16 99
nepexuBaHus
-
Cara! 321 104 425
Mpeanoxen nepexuBaH1eM
KOMIMbIOTEPOM I
bes ara! 37 20 59
nepexuBaHus
Bcero 637 200 837

[lanee Mbl NpoaHanM3MpoBanM, OKasblBalOT M BAUSIHWE AKTOP UCMOYHU-
Ka UHANbHO20 peweHus U To, CONMPOBOXAANOCh /I OHO dedl-nepexusaHueM, Ha
NpaBWIbHOCTb aTpUBYLMK. Pe3ynbTaTbl NOKasanu, YTo B LeNoM Gakmop ucmoyHu-
Ka peleHns He JOCTUTaeT YPOBHS CTaTUCTUYECKOM 3HaunMocTu (x2 = 2.692, df =1,
p =.059), xoTs HabnopaeTcs TeHAEHUMS B NONb3Y NO3UTUBHOIO BAMSHUS CAMOCTO-
ATeNbHOW reHepaLuy 0TBETa Ha NPaBUABLHOCTb NocnenytLlei atpubyunn. OaHako
3TOT (aKTOp CTAHOBUTCS 3HAUMMbIM B C/lyyae, ecin BblOPaHHbIA hUHaNbHbIN OT-
BET He COMPOBOXAANCA deal-nepexusaHuem: UCMbITyeMble fydlle MOMHSAT aBTop-
CTBO TeX peLLeHUiA, KOTOpble CreHEPUPOBAM CaMK, MO CPABHEHUIO C TEMU, KOTOpbIe
6bl1M NpeanoxeHsl komnbloTepoM (X% = 9.337, df =1, p = .002).

AHanornyHbiM 06pa3oM 6bln NpoaHanM3MpoBaH BKMaZ adzal-nepexusaHus
B NPaBWIbHOCTb aTpubyummn oTeeTa. B Lenom addekra aeal-nepemusarus Ha Tou-
HOCTb aTpmbyuum obHapyxeHo He 6bio (X2 = 0.00, df = 1, p = .986), ogHako 3TOT
(aKTop CTAaHOBMTCS CTAaTUCTUYECKM 3HAYMMBIM AN OTBETOB, NPELIOXKEHHbIX KOM-
MbOTEPOM: UCTbITYEMblE TOUHEE aTPUBYTUPYIOT PeLLeHUs KaK NpeLioXKeHHble KOM-
MblOTEPOM B C/y4ae, eC/IU UX NpeabsBAeHUe CONPOBOXAANOCH ara!-nepexuBanHunem,
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Mo CpaBHEHUIO C OTCYTCTBMEM aral-nepexusanus (x> = 4.714, df = 1, p = .043). ina
(UWHANbHBIX OTBETOB, CrEHEPUPOBAHHbIX CAMOCTONATENIbHO, 3HAYUMOro 3dhdek-
Ta geal-nepexusaHus Npu HaxXoXxaeHUn oTBeTa obHapyxeHo He 6biio (X2 = 2.009,
df=1,p=.153).

BbiBoAbI

MonyyeHHble pe3ynbTaTbl CBUAETENBCTBYIOT B MOJb3Y FMNOTE3bI O TOM, YTO ara!-
nepexuBaHue cnocobCcTByeT NoBblweHN0 3POEKTUBHOCTU MOHUTOPUHIA UCTOYHU-
Ka pelleHna 3aaun, CnocobCTBYS 3aKpenneHuo 3nu3ona B NaMATU U BbICTynas
B KayeCcTBe METAaKOrHUTUBHOM MOLCKA3KM MpW ero ussnevyeHnn u atpubyumm. au-
HbI pe3ynbTaT 6bln NOKa3aH HaMK TONbKO A1 OTBETOB, NPenJIOKEHHbIX KOMMbHO-
TepoM. Bo3mMOXHO, Ham He ypanocb 06HapyXWTb BKNag aral-nepexuBaHuii ons
CaMOCTOATENIbHO HaWMAEHHbIX pelleHuit M3-3a 3ddekTa NoToNKa: YYaCTHUKM UC-
CNefoBaHUS C BbICOKOM TOYHOCTbIO MPUNOMMHANM aBTOPCTBO PELUEHMUM, CreHepu-
POBaHHbIX CaMOCTOATENbHO. B LEenoM pesynbTaTbl COrNacyroTcs C NOMyYyeHHbIMU
paHee AaHHbIMKU O MO3UTUBHOM BAMAHMK aral-nepexuBanns Ha namatb (Kizilirmak
et al, 2015). Takxe Hamu 6bINO MPOAEMOHCTPUPOBAHO MONOXMUTENbHOE BUS-
Hue 3ddeKkTa reHepaLuum Ha TOYHOCTb OMpeAeNneHNs UCTOYHMUKA: OTBETbI Ha 3aAa-
4M, pelleHHble CaMOCTOATENbHO, Yallle aTpMBYTUPYHOTCS BEPHO, YEM NMPOYMUTAHHbIE
0TBETbl. ITOT (PAKTOP CTAHOBMUTCS OCODEHHO 3HAYMMbIM B YC/IOBUSX OTCYTCTBMS
aral-nepexuBaHus. B Lenom Halwm pe3ynbTaTbl NOAAEPXKMBAIOT KOHLEMNLMIO MOHU-
TOpPUHIa UCTOYHMKA MHGDOPMALMK, CBMAETENbCTBYS, YTO U METAKOTHUTUBHbIE Me-
peXMBaHWS, U KOTHUTMBHbIE OMepaLuu, BNOXEHHble B 06paboTky MHdOopMaumm,
MOTyT CNoCO6CTBOBATL Pa3IMYEHUNIO BHYTPEHHUX M BHELIHMX UCTOYHUKOB Monyye-
HWS MHGOpMaLmK.
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CONTRIBUTIONS OF GENERATION EFFECT AND AHA! EXPERIENCE
TO SOURCE MONITORING JUDGEMENTS FOR PROBLEM SOLUTIONS

V.A. Gershkovich*, N.V. Moroshkina, A.D. Goritskaya
valeria.gershkovich@gmail.com
Saint Petersburg University, St. Petersburg

Abstract. The current work examined the influence of aha! experience and the generation
of problem solutions on a subject’s memory for solution sources, either self-generated or
presented by a virtual partner. Participants generated solutions for remote associate tasks
and then were presented with solutions offered by a virtual partner. Afterwards, they
chose which alternative (their own or partner’s) seemed most suitable. Participants also
estimated the aha! experience twice during the procedure: first after entering their answer,
and again after being presented with their partner’s answer. One week later, participants
were presented with the problems and previously chosen final answers. They had to recall
the source of the final solution. The results showed that participants attributed solutions
to virtual partners more correctly if they had an aha! feeling when first presented with the
computer answer, compared to no aha! experience. For self-generated solutions, no effect of
aha! experience was found. Furthermore, when the final solution had not been accompanied
by the “aha!” feeling, participants remembered the authorship of self-generated solutions
better compared to those presented by the computer. Our results align with the hypothesis
that aha! experience benefit the source monitoring of solutions, and extend results about
the positive influence of aha! experience not only for memory of problem content, but also
for solution sources.

Keywords: source monitoring, insight, aha! experience, generation effect, remote associate
test, source memory, unconscious plagiarism
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OLIEHKA HALEXHOCTU AEATE/IbHOCTU OMEPATOPA
C NPUMEHEHWEM TEXHOJIOTMW BUPTYAJIbHOM PEAJIbHOCTHU

A.MN. ToptowkunHa®, AN. Kosanes
anna.gorush@gmail.com
MIY, MockBa

AHHoTauma. OfHOM M3 BaXHbIX 3a4a4 KOTHUTUBHOW 3PrOHOMUKM U MHXXEHEPHOM MCUMXO0mo-
TMM B HAcTosILee BPEMs ABASETCS M3ydeHue GEeHOMeHa HALEXHOCTM MpodeccMoHanbHOM
DeATeNbHOCTU cyGbekTa Tpyaa. HecMoTps Ha 3HauMTENbHOE YMCIO UCCIELOBAHUKA B AaHHON
061acT1, 4O CUX MOp SIBASETCA HEPELEHHOM 3a4aya NMPOrHO3MPOBAHMS HALEXHOCTU Aes-
TENbHOCTU KOHKPETHOTO CyBbekTa TPyAa Ha OCHOBAaHMM BbIAENEHHbIX MOBEAEHUYECKMX, NCU-
XONOTUYECKUX M (DU3MONOTMYECKMX NapaMeTpoB. [laHHas paboTa COLEPXKMT pe3ynbTaThbl
3KCMepuUMeHTa C WCMOMb30BaHWEM pa3paboTaHHON METOAMKM OLEHKWM HaAeXHOCTU naes-
TeNbHOCTH OMepaTopa C NPUMEHEHWEM TEXHOOMMIA BUPTYanbHOM peanbHocTW. B kavyectse
NpesuKTOpOB (GUKCUPOBANUCh CKOPOCTb peakuuu, MapaMeTpbl KOHLEHTpaLWu BHUMaHMS,
HEPBHO-NCUXMYECKAsA YCTOMUMBOCTL YENMOBEKA M MOKA3aTeNu CEepAeYHOM aKTUBHOCTU npu
OLieHKe afanTUBHbIX PECYPCOB B CTPECCOBOM CUTYyaLuu. Bbio OLEHEHO BAUSHUE CTPECCOBLIX
(aKTOpOB Ha LEeATENbHOCTL ONEpaTopa MyTeM PAacCMOTPEHUS UBMEHEHUS PE3YLTaTUBHOCTH
DeATeNbHOCTU M AMHAMMKM MOKasaTenei anekTpokapavorpaduu. OBHapyxeHbl 3HaYMMble
pasNMuMs B 3HAYEHMAX YACTOTbI CEPAEYHbIX COKPALLEHMIA, BapUabenbHOCTU CEPAEYHOrO puT-
Ma U Pe3ybTaTUBHOCTU LESTENLHOCTU B 3aBUCMMOCTM OT YC/IOBUI BbINONHEHUS AEATENBHOCTH
B BUPTYasibHOW peanbHOCTY.

KnioueBbie cnoBa: HafEeXHOCTb, BUPTyaNbHas peasbHOCTb, AesTeNbHOCTb OnepaTopa, 3eK-
Tpokapauorpadwus, cTpecc

MccnenoBaHme nopaepxaHo rpaHtoM POOU N219-013-00799 «[porHoctnyeckas mopenb
aAanTUBHOCTU M HAAEXKHOCTU NPOPECCHOHANOB B 3KCTPEMANbHbIX YCIIOBUAX TPYAas.

BeeneHue

OpHOW M3 aKTyanbHbIX 3a4ay MHXEHEPHOM MCUXONOMMM B HacTosiLee Bpems
ABnseTcs u3yyeHune (eHOMEHa HAAEXHOCTU MpodeCcCHMOHaNbHOM AesTeNbHOCTM
cybbekTa Tpyaa. [lepBoHavanbHO pa3BuUTME 3TOM TEMbI MPOUCXOAMO B cdhepe Tex-
HMYECKMX HayK M OblNo HampaBieHO Ha yBennyeHne paboTtocnocobHocTM obopy-
D0BaHUSA U yBennyeHus BpeMeHun ero 6ecnepeboiiHoit paboTtbl (Penotos, 2017).

B ncuxonornv Bonpoc HafeXHOCTU YacTO pacCMaTPMUBAETCS B KOHTEKCTe 0CO-
6eHHOCTEN M pe3ynbTaTMBHOCTM NpodeccnoHanbHol aestensHoctn (Kpyk u ap.,
2018). PaccMoTpeHue [esTenbHOCTM YenoBeka MoApasyMeBaeT aHanM3 OLM-
60K KaK TEXHWKM, TaK M CaMOro CybbekTa M MX HeraTUBHbIX NMOCNeAcTBUA. «Ha-



OueHKa HaLEXHOCTU AesTeNbHOCTH onepaTtopa C NpUMEHEHNEM TEXHOJIOTUKU BMpTyaJ‘IbHOlZ peanbHOCTH

LEeXHOCTb NPOodEeCCUOHaNbHOM AEATENBHOCTUY» MPUHATO ONPEEensTb KaK CII0XHbI
MHOr0aCneKTHbIA KOHCTPYKT, KOTOPbI UCMONb3YeTCs AN MPOrHO3MPOBAHMUS Mpo-
deccrmoHanbHoOM ycnewHocTn cneunanuctoB (CumoHosa u ap., 2020). Hecmotps
Ha 3HauMTeNbHOE YMC/IO0 UCCNeAO0BaHUIA B IAHHOWM obnactu, [0 CUX Mop ABASET-
€S HEpeLIeHHOM 33a4a NPOrHO3MPOBaHUS HAAEXKHOCTU AeATeNbHOCTU KOHKPETHO-
ro cy6bekTa TpyAa Ha OCHOBAHWM BbIAEIEHHbIX NOBEAEHYECKMX, MCUXONOrMYECKUX
n dusmonormyeckux napameTpos (Morosanova et al., 2017). B kauectBe npenu-
KTOPOB YPOBHSI HAAEXHOCTU CYyObeKTa TPyAa NPUHATO GUKCMPOBATb CKOPOCTb pe-
aKuMK, napameTpbl KOHLEHTPALMWM BHUMaHUs, napaMeTpbl GYHKLMOHANBHOIO
COCTOSIHUS, MOKa3aTenu CepAeYHON aKTMBHOCTU MPU OLEHKe afanTMBHbIX pecyp-
COB B CTPECCOBOW CUTyauuu. [Ins cO34aHMs YCNIOBUIA, MOLENMPYIOLWMX CUTYaLLUK
BbIMOHEHUS MPODECCUOHANBHON AeATENbHOCTH, @ TaKKe CTPECCOTeHHbIe U3MeHe-
HUS 3TUX CUTYaUMI, B MOCTeLHee BPeMS CTajv BO3HWMKATb MOMbITKM NMPUMEHEHUS
TEXHONOrUI BUpPTyanbHol peanbHocTu (Patle et al,, 2019). OgHako mMeTomonorus
MCNOMb30BaHMS NOLOOHbBIX Cpep BUPTYanbHOM peanbHOCTM Kak 6onee addhekTms-
HbIX U MapaMeTpbl OLEHKM HAAEXKHOCTM OCTAKOTCS HE A0 KOHLA OnpeLeneHHbIMU.

Llenblo HacTosLero ncciefoBaHus CTano U3ydYeHue BO3MOXHOCTEN UCMOoNb30-
BaHWS TEXHONOTUI BUPTYaNIbHOM pPeanbHOCTU AS OLLEHKU HAAEeXHOCTU npodeccu-
OHAsIbHOM AesTeNbHOCTM onepaTopa. [MnoTesa 3aknvanack B TOM, YTO U3MEHEHME
YCNIOBWIA BbINONHEHWUS AEATENbHOCTM B BUAE MOSIBNIEHUS OTB/EKALWero ctpeccopa
B BMPTYa/IbHOM peasibHOCTU NPUBEAET K CHUXKEHUIO PE3YNbTaTUBHOCTU LESTENbHO-
CTU U U3MEHEHMSAM B AMHAMMKeE NoKasaTenei 3f1eKTpokapanorpabum.

MeTopuka

Bbina ncnonb3oBaHa BUpTyanbHas cpesia, UMUTUpYIoLLAs MeToamKy Stars. 3aaa-
4a UCMbITYEMOrO 3aK/4anach B TOM, YTOObI B TeyeHue 10 MUH cpean OAHOPOAHbIX
CTMyN0B 6e/10ro LBeTa, NETALLMX Ha HEFO IMHEMHO U3 FYBUHbI 3pUTENLHOTO MONS,
onpenensThb Lenesble CTUMY/bl KPACHOIO LiBETA M PearnpoBaTh HA HUX NYTEM Haxa-
TWUS Ha KHOMKY MaHunynsTopa. Takum 06pa3oMm, netsaiime o6bekTbl 3aM0oNHAMN BCe
NPOCTPAHCTBO BOKPYr mcnbiTyemoro. Cpeaa sBnsnach afAanTMBHOM M yBennymBana
CKOpOCTb NoAauu cTumynoB npu 6esolwnboyHoi pabote ncnbiryemoro. Takas Ha-
CTpoiika 6bina YyCTaHOBMIEHA AAs TOro, YTO6bl ypaBHATb HAKTOP MHAMBUAYANbHOM
YCMELWHOCTU UCMbITYEMbIX MO OMO3HAHWIO LEeNeBOro CTuMyna, obecneyms Tem ca-
MbIM MPOBEPKY BAUSHWUS UMEHHO CTPECCOBOro CTUMyna. [Ins npenbssneHus BUp-
TyanbHOW cpefpl 6blna UCNONb30BaHa BbICOKOMMMEPCUBHAS CUCTEMA BUPTYaNbHOM
peanbHocTn CAVE (Computer-Aided Virtual Environment). OHa cocTtosna us 4 nno-
CKMX 3KPAHOB ASIMHOWM 2.5 M Kaapli, Ha KOTOpble C MOMOLLbIO 4 OTAENbHbIX MpPo-
eKTOpOB MpoeuupoBanocb M3obpaxernne. ObbeMHoe M306paXxeHMe [OCTUranoch
3a CYeT MCNOMb30BaHMUS 3aTBOPHbIX OYKOB, B KOTOPbIX MOMEPEMEHHO (C 4acTOTON
50 l'u) nponcxoanno 3aTeMHeHMe NPaBOi U NEBOM CTOPOHbI. IKCMEPUMEHT COCTOSN
13 ABYX cepuii. [lepBOHaYanbHO UCMNbITYEMBbIN 3aMONHAN aHKeTY oueHkn HITY «[Mpo-
rHo3-2» (PbibHMKOB, 1990), koTOpas npenHasHayeHa Ang OnpefeneHus YpOBHS
HepBHO-MCUXMYECKOW YCTOMYMBOCTH YenoBeka. [lanee nponcxonmna oLeHKa BHU-
MaHM1S UCMbITYEMOrO MpM NOMOLLM TecTa Ha BHMMaHue SART (Sustained Attention
to Response Task), 1 oH nomelanca B BUpTyanbHyto cpeay Ha 10 MuH. Bo Bpems



134

AlM. ToptowkunHa, A.N. Koanes

3KCMepUMEHTA B BUPTYaNbHOM peanbHOCT GUKCMPOBANMCh OWKNOKK, a Takxke Bpe-
M$ peakuuu Ha LieneBble CTUMY/bL. B TO e BpemMs nponcxoauna peructpaums snek-
TPOKapAMOrpaMMbl Npu NOMOLLM NOPTAaTUBHOIO 3nekTpokapamorpada Nordavind.
Cpasy nocne peakumu Ha CTUMyNbl B BUPTYanbHOM Cpefie UCMbITYyeMbI CHOBA Bbl-
MOMHAN TECT Ha BHMMaHue. B xoae BTOpoOW cepuu npoueaypa NoBTOpsnach, HO Ha
MUHYTE 2.5 NOSBASNCS BHEWHMWI pa3apaxutens — 6enblii WyM, KOTOpbIi AeNACTBO-
Bas Ha UCMbITYEMOro Ha NPOTMKEHUM 5 MUHYT. [ocne paboTbl B BUPTYanbHOW pe-
aNbHOCTU NPOU3BOAMNACH 3aK/OYMTENBHAS OLLEHKa BHUMaHMS.

Bcero B akcnepumeHTe npuHan ydactme 21 ucCnbiTyeMbld, C NepBbIMK NpoO-
UCXoauna oTnafgka MeTOAMKM, MOSTOMY ANS AanbHeWwero aHanusa Obinu ydTe-
Hbl 14 yenosek (13 peBywek 1 1 Mononov YenoBek, cpeaHuin Bospact — 21 ron).
o nokasaTensaM YCMewHOCTM OnepaTopCcKoW AesTenbHOCTU UCMbiTyeMble Obinn
pacrnipefeneHbl B ABe Tpynnbl: NepBas — Yy KOTOPbIX BO BTOPOM CEpPUM YUCIO
oWMBOK paBHO YMCay OWKMBOK B MEPBOM CEPUM UMM MeHbLUe, B Hee BOWwan 8 ye-
NIOBEK; M BTOpas rpynna — Yy KOTOPbIX BO BTOPOM cepun owmbok Honblie, yem
B NepBOi, — 6 YenoBek.

Pesynbratbi

B nepsoi rpynne cpegHwii NpoueHT oWWOOK B NEpBOW WM BTOPOM cepu-
ax coctasnan 21.6 u 16.4 coorBeTcTBEHHO (CM. puc. 1), cpeaHuit nokasatenb
HepBHO-MCUXMYeCKoW ycTonumoct — 4.25. Bo BTOpoOK rpynne cpefHuid npo-
LeHT owunbok B nepBoit cepun — 15.3, Bo BTOpoi — 19.7, cpeaHuit nokasatenb
HepBHO-MCUXMYECKOW YCTONUYMBOCTM 2.5.

Bbinn 06HapyKeHbl C MCNONb30BaHWEM KpUTEpUS BMAKOKCOHA 3HauMMble pas-
NIM4YKNS B NOKa3aTeNaxX CpefHei YacToTbl cepaeyHbix cokpalenuii (YCC) (z=-2.201;
p=.036) 1 cpefHUX NokasaTtensax BapuabenbHOCTU cepaeyHoro putMma (z=-2.201;
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PucyHok 1. [Mokasatenu ycnewHoCT1 onepaTopckoit AeaTensHocTu. CpeaHue 3HaueHus ownboK B ABYX
cepusx 3KCNepUMEHTa Y NepPBOM U BTOPOM rPymMbl UCTbITYEMbIX
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p=.042) Bo BTOpPOI rpynne Mexay cepusaimMu sKcnepuMeHTa (puc. 2). Takum obpa-
30M, UCMbITYEMbIE B NEPBOI rpynne, KOTOpble BO BTOPOM CEPWUM AOMYCTUAN MEHbLUE
OWMBOK, MPOAEMOHCTPUPOBANM MEHBLUMIA BU3MONOTUYECKUIA OTBET, YEM WCMbITY-
eMble BTOPOM rpynnbl. [1py 3TOM 3HaUMMBbIX pa3nnyuii B USMEHEHUM MOKasaTenein
BHUMaHMUS 0OHApYXeHO He 6bino.

06cyxaeHue u BbiBOAbI

3KCI'IepI/IMEHTaJ'IbHaFI rmnoTesa noateepaunacb: yCcioBue BbINONHEHUA Oed-
TE€NbHOCTU B BVIpTyaJ’IbHOVI peanbHOCTH, CONps>XeHHOe C NOBbIWEHHbIM YPOBHEM
CTpecca, OKasano BAUAHUE Ha Pe3yNbTaTUBHOCTb YaCTU UCMbITYyEMbIX U ONHAMUKY
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Howmep rpynnbl

PucyHok 2. M3MeHeHue cpeAHMX 3HAYeHWI YacToTbl CEpAEYHbIX COKpaLeHWW M BapuabenbHOCTU
CepaeyHoro puTMma B cepusx
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MX CEpLEYHOM aKTUBHOCTU. McnbiTyeMble, KOTOpble Bbln MEHEe pe3ynbTaTUBHbI
B CTPECCOBOW CUTyaLuu, 061aAa0T MEHBLUMMM 3HAYEHUSIMU HEPBHO-MCUXMYECKOM
YCTOMYMBOCTM MO CPABHEHUIO C TEMM, PE3YNbTaTUBHOCTb B CTPECCOBOW CUTyaLMM
KOTOpbIX GbiNa Bbilwe. B MCMONb30BaHHOM 3KCMEPUMEHTANbHOM Npoueaype ycno-
BME C LENCTBMEM CTPECcopa BCeraa NpeabsBasnoCh BTOPbIM MO nopsaky. [o3To-
MY UCMbITYyeMble NepBOW rPyNMbl NPOLEMOHCTPUPOBANM 3DDEKT HayYeHUs, CHU3UB
KOIMYECTBO OWMBOK BO BTOPOM cepuu. Mpu 3TOM YacToTa CepLeYHbIX CoKpalle-
HUI MeHee pe3yNbTaTUBHOM rPynmnbl OKa3anach Bbille, a BapuabenbHOCTb cepaeuy-
HOrO pUTMa HUXe, YeM B Gonee pesynbTaTMBHOM Ipynne, YTo 03HAYaEeT 6OMbLIYIO
«MCUXODU3NONOTMYECKYID LieHy» LeATenbHOCTU. OTCYTCTBME 3HAUYMMbIX pasnu-
UMl B MapaMeTpax BHMMaHMUsl MOXET FOBOPUTb O TOM, YTO CO3AaHHAs CUTyauus
He NpeabsaBMNa BbICOKUX TPEGOBAHMM K KOTHUTUBHbBIM pecypcaM y4acTHWUKOB U He
co3jana CUTyaLumio YTOM/IEHUS, NO3TOMY MOJYyYEHHbIE Pa3iMyMs B NapaMeTpax pe-
3yNbTaTMBHOCTW M CEPAEYHOM aKTUBHOCTM MOTYT PacCMaTpMBaTbCS UMEHHO Kak
MHAMKATOPbl HALEXHOCTU peanusaLmnm AesTeNbHOCTU NPU KpaTKOBPEMEHHOM Aei-
CTBMM CTPECCOBOTO CTUMYIIA.

TakuM 06pa3oM, TEXHOMOMUS BUPTyanbHOM peanbHOCTM B LAHHOM 3KCMepu-
MEeHTEe OKa3anacb aAeKBaTHbIM MHCTPYMEHTOM A1 MOLENMPOBAHUSA CUTyaLMM
onepaTopcKoi AesTeNbHOCTU M OLEHKM HafeXHOCTH onepaTopa. MoXHO Takxke
NpesnoNoXUTb, YTO, B OTIMYME OT aHaNOrMuHbIX YCIOBWI MOAENMPOBAHUS ae-
ATENbHOCTU onepaTopa C MPUMEHEHUEM MOHMTOPOB WM 3KPAHOB, MOrpYXeHWe
B BMPTYa/lbHYI0 peanbHOCTb MO3BOMMAO 06ecneunTb GONbLIYIO CTeNeHb BOBNEYEH-
HOCTM UCMbITYEMbIX B PELIEHME NOCTABEHHOW 334auM.
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EVALUATION OF AN OPERATOR'S RELIABILITY USING VIRTUAL
REALITY TECHNOLOGIES

A.P. Goryushkina®, A.l. Kovalev
anna.gorush@gmail.com
MSU, Moscow

Abstract. One of the most important tasks of cognitive ergonomics and engineering
psychology is to study the phenomenon of reliability of the professional activity. Despite
a significant number of studies in this area, the problem of predicting the reliability of
a particular worker's activity based on the identified behavioral, psychological and
physiological indicators remains unsolved. This article contains the results of an experiment
applying the developed method for assessing the reliability of an operator's activities using
virtual reality technologies. Reaction time, parameters of attention, functional state and
indicators of cardiac activity were used as predictors, which were selected to measure the
adaptive resources of an operator in a stressful situation. The impact of stress factors on the
operator's activity was evaluated via changes in the performance of activity and dynamics of
electrocardiography indicators. We observed a significant difference in heart rate, heart rate
variability and performance depending on conditions in virtual reality.

Keywords: reliability, virtual reality, operator activity, electrocardiography, stress

Research supported by RFBR grant N219-013-00799: “Prognostic model of adaptability and
reliability of professionals working under extreme job conditions”.

137



138
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TECTA 0J19 UCCNEAOBAHMA CNMOCOBHOCTU CEPbIX BOPOH
(CORVUS CORNIX) K MTOHUMAHUIO NPUYUHHO-CNIEOCTBEHHbIX
CBA3EN: NPEABAPUTE/IbHbIE OJAHHBIE

E.A. Indduna*, A.A. CMupHoBa
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buonornyeckuin pakynstetr MI'Y numenn M.B. JlTomoHocoBa, MockBa

AHHoTauus. Mpy noMoLmM 330M0Ba TecTa OLEHMBAOT CNOCOBHOCTb AeTel U XMBOTHbIX [O-
6bITb MPUMaHKY, NAABatoLLYl0 BHE MpeaenoB AOCATAeMOCTU Ha MOBEPXHOCTM BOAbI B Y3KOM
LMAWHAPE, MYTeM NOMeLLEHUS B LMAUHAP TOHYLLMX 06beKTOB. MeTaaHanu3 AaHHbIX, NONyYeH-
HbIX Ha BPaHOBbIX NTULAX, CBUAETENbCTBYET O TOM, YTO OHU B BOMBLIMHCTBE CNyYaeB peLlatoT
3Ty 3afayy 3a cyeT BbICTPOro obyyeHUs B Xoae NMOBTOPHbIX NpenbsBieHuid Tecta. s Toro
4TO6bI BbISICHUTb, CMOCOGHbI M Cepble BOPOHbI CHOPMUPOBATL NPEeACTaBNEHUe O CBOICTBE
TOHYLWMX 06LEKTOB NMOAHMMATL YPOBEHb BO/bI, NPOBEX J30M0B TECT, B KOTOPOM, B OTANYME
OT NpeablayLMX UCCNeA0BaHMIA, UCNONb30BaNMU NATb UMAWHAPOB (YeTblpe, 3anoHEHHbIE BO-
LoV UNK NeckoM Ha %5 unu ¥, 1 0AMH NyCTOM), @ TaKKe ABa TUNA 06bEKTOB (KAMHM U KYCOUKM
npo6ku). Hu opHa 13 10 BOpOH C TECTOM He CrnpaBunacb. Tpex MONOAbIX U TPeX B3POC/bIX
BOPOH yAanocb 06y4nTb NOMeLaTb TOHYLWMIA 06beKT B LMAMHAP. [lanee NOBTOPHO NpoBenu
30M0B TECT 1 BHOBb MOYYMAM OTPULIATENbHBbIN pe3ynbTaT. OfHA U3 B3pOC/bIX BOPOH Crpa-
BWUACb C I30MOBbIM TECTOM, KOTAA B TECTe e/ NpefoCTaBUM Te e 00beKTbI (raiku), KoTopble
6b1nM Mcnonb3oBaHbl Npu obyyeHun. Takum obpasom, obyyeHUs C OOHUM TUMOM 0ObEKTOB
0Ka3anocb HeAOCTAaTOYHO AN GOPMMPOBAHWUS Yy BOPOH NPEeACTAaBNEHUS O CBOWCTBE N0ObIX
TOHYLWMX 06BEKTOB NOAHWMATb YPOBEHb BOAI.

KnioueBble cnoBa: 330M0B TecT, MblwneHue, GopMupoBaHue npencTaBNeHUI, NOHUMaHKe
NPUYMHHO-CNEACTBEHHbIX OTHOLIEHWUI, OPYAUIMHAN LeaTeNbHOCTb, Cepble BOPOHbI

MccnepoBaHue BbIMONHEHO npu nopnepxke rpaHta PO®U (npoekt N220-015-00287A);
B paMKax rocyAapCTBEHHOro 3aaHus MUHUCTEPCTBA HaykM M Bbicwero obpasosanus Poc-
cuickort Mepepaunn (Tema N2 121032500080-8).

BeeneHue

Mpy nomolwm S30MoBa TeCTa OLEHMBAKT CMOCOBGHOCTb LAETeM U XKMBOTHbIX
[06bITh MPUMaHKy, MIABAKLWYK BHE MpeaenoB LOCSAraeMoCTM Ha MOBEPXHOCTM
BOJbl B Y3KOM LMJIMHAPE, MYTEM MOMELLEHNUS B LMIUHAP TOHYLUMX 0OBLEKTOB. DTOT
TECT NO3BONSIET OLEHUTb HanuuMe NpeacTaBNeHUs O CBOMCTBE TOHYLUMX OBbek-
TOB MOJHWMMaTb YpOBeHb BOAbIl. [leTv MajLie ceMu NeT CNpaBASIOTCS C HAM JiLb
C YETBEPTOM-NATOM Npo6bI, 4TO CBUAETENLCTBYET 06 06Y4EHMM B MpoLLecce peLleHus
3apaun (Cheke et al,, 2012). leT BOCbMM NET U CTapLue CNpaBnstoOTCa ¢ Haubonee
CNOXHBbIMU BapuaHTamMu J30MoBa TecTa ¢ nepeoi npobel (Cheke et al.,, 2012). 310
CBUMAETENbCTBYET O TOM, YTO K 3TOMY BO3PacTy He06XoAMMble NPeaCcTaBneHNs non-
HOCTbl0 copmupoBaHbl. Cpean >KMBOTHLIX 3TOT TECT MPOBOAMAM C TMOHIMAAMM
(Mendes et al., 2007; Hanus et al., 2011), ¢ HeCKONbKMMM BUAAMU BPAHOBbIX MTUL,
(Bird, Emery, 2009), c npeacTasutenem Apyroro ceMencTsa BOpO6bMHOOBPa3HbIX —
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rpaknamu (Logan et al,, 2016) n ¢ enotamu (Stanton et al,, 2017). Ang noHrng mc-
MoJSib30BaNIN BapMaHT TeCTa, B KOTOPOM MOLHSATb YPOBEHb BOAbI MOXHO Obif10 33 cyeT
[,06aBeHNs LOMONHUTENbHBIX MOPLMIA BOAbI. HEKOTOPbIE OpaHryTaHbl U WMMMNaH3e
CMpaBUAMCh C 3TOM 3afa4eit C NepBoii NPobbl, YTO MOXKET CBUAETENLCTBOBATL O TOM,
YTO OHW MOHSU CTPYKTYPY 334a4M U YTO Y HUX CHOPMMPOBAHbI HEOBXOAMMbIE ANS
ee peweHuns npeactasnexduns (Hanus et al.,, 2011). C octanbHbIMM UCCNELOBAHHBIMM
BMAMM XMBOTHbIX MCMOIb30BaNN BApUAHT TECTa, B KOTOPOM A5 OAHSATUS YPOBHS
BOZbl HY>KHO 6bl/I0 MOMeELLATb B Hee TOHyLMe 06bekTbl. [pakTUYeckn BO BCEX 3TUX
paboTax XXMBOTHbIX BHa4Yane oby4yann 6pocatb KaMHM nnbo B umnmnHap 6e3 Boapbl,
HO C oTkuAabiBatowmmca aHom (Taylor et al,, 2011), nmbo B uMAMHApP C BOJOM, Mo-
Melas KaMeHb Ha nnathopMy psaoM c ero oteepctmeM (Bird, Emery, 2009). MNo-
CNle TOro KaK XMBOTHbIX 0OY4aloT MOMeLaTb KaMHU B LUMAUHAP, NPOBOAST TECTI,
B KOTOPbIX MM NPeLiarakoT BblOpaTh, HANpUMEp, MEXAY ABYMS LMAWHLPAMU, OLMH
M3 KOTOPbIX 3aMO0fIHEH BOAOK, a APYroi — MeckoM; unu mMexay bonee unu mMeHee
3bbEKTUBHBIMUY ANS pelleHus 334a4M 06beKTaMu — TOHYLLMMU UK M1ABAOLMMK,
BbITECHSIOLMMM BObLUe UK MeHblue BoAbl. OLeHMBas, Kak ObICTPO XMBOTHbIE Ha-
YMHAKT CNPaBASTbCA C 3TUMM 33[a4aMM, MbITAOTCS BbISCHUTb, MOHUMAKOT X OHU
CTPYKTYPY 3TUX 3aJauy, eCTb JIM Y HUX NPEeACTaBIeHUe O CBOMCTBE TOHYLUMX OObeEK-
TOB MOAHUMATb YPOBEHb BOAbI UM MOTYT I OHM ero cpopMUpOoBaTh B XOLE TECTU-
poBaHus. MeTaaHanM3 Mony4YeHHbIX HA BPAHOBbIX MTULAX AAHHbIX YKa3blBAET HA
TO, YTO, KaK M €TV MafLLe CeMU NIET, BPAHOBbIE B OOMIbLUMHCTBE C/ly4aeB pellan
3TV 3a4a4mM He ¢ nepBoi Npobbl, a 6narofaps 0by4eHUo B X04e NOBTOPHbIX NpeLb-
aBneHuit Tecta (Hennefield et al.,, 2018). O6yyanucb v NTULBI NPKU 3TOM YEMY-TO
60/blLEeMY, YEM MOBTOPEHWUID AEMCTBUIA, NPUBIMXKAIOLWMX NMPUMAHKY, OCTAETCS He-
M3BECTHbIM. Llenbto Hawein paboTbl 6bi10 BbISCHUTb, CMOCOOHbLI M Cepble BOPOHbI
MOHSATb CTPYKTYpY J30M0Ba TecTa M MOryT I OHU CHOPMUPOBaATbL NpeacTaBneHue
0 CBOWCTBE TOHYLLMX 06BHEKTOB NMOAHMMATb YPOBEHb BOABI.

MeTtoauka u pesynbrarbi

[ing oTpaboTku MeToamKM uccnepoBaHne nposoamnm Ha 10 nTMuax — cHava-
N1a Ha YeTbipex MOMOAbIX BOPOHAX (MONYTOPArofoBasbix), @ 3aTeM Ha Tpex B3pocC-
NbIX (O4HOM TpexneTHel u AByx cTapwe 10 net), Apyrve TpU NTULbI Y4aCcTBOBAAM
TONbKO Ha MepBbIX Tpex 3Tanax. Bcem nTuuam Aann BO3SMOXHOCTb 03HAKOMMUTbCS CO
CBOWMCTBaMM KOMMOHEHTOB 33a4a4u: CHayana B TeYEHME MeCsiLa B XWIOM BOMbepe,
a 3aTeM B 3KCMepUMEHTANbHOWM KneTke. [1ns 3Toro K CTeHKe Bonbepa uan IKCnepu-
MEHTa/IbHOM KNETKM NPUKPENNSAN NPO3payHble NNAaCTUKOBbIE LMAMHAPLI (BbICOTOM
104 MM n fmametpom 15 MM): 4acTb M3 HUX Gbina 3anoaHeHa BOAOM MU NMEeCKOM
nmbo posepxy, NMbo Ha %5, a HekoTopble Bbinn NycTbiMK. TIPUMaHKY B LMAUHAPbI
He nomewanu. MNepen UMANHAPAMU pasMeLLAnM NOAAOH C KAMHSMMU U KyCOYKaMM
npobku (MpuMepHbI anameTp Bcex obbekToB — 10 MM). B uunuHapax, yctaHoB-
NIEHHbIX B BOJIbEpPE, 33 BeCb Mecsl, 6blin 0BHapyXKeHbl TONbKO YeTbipe KyCouka
npo6ku. B xone natv cepuit (15 MUH Kaxaas) B 3KCNEPUMEHTaNbHOM KNeTke BOPO-
Hbl HE MOMeLLanu B UMAMHADPbI HUKaKMe 00bekTbl. TakuM 06pa3oM, y HUX He 6bino
BO3MOXHOCTM O3HAKOMMTLCS CO CBOWMCTBOM TOHYLIMX OObEKTOB MOAHMMATL Ypo-
BEHb BObl B Y3KUX EMKOCTAX.
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[ins Toro 4to6bl BHISCHUTL, 06/1aAANN X NTULLLI K MOMEHTY NPOBEAEHUs Te-
CTa NpeacTaBAeHWEM O CBOWMCTBE TOHYLUMX OOBLEKTOB MOLHMMATb YPOBEHb BOAbI,
C HUMU NpoBeNn MoAMGDULMPOBAHHbIM BapUaHT J30M0OBa TeCTa, B KOTOPOM BOPO-
HaM HY>XHO 6b110 BbIGMPAaTb MeXay ABYMS TMMAMU 06bEKTOB (KaMHSIMM U KyCOUKaMM
npobKuM) U NATbI0 TUNAMK LUMAMHAPOB (ABa 6GblIM 3anNonHeHbl BOLOM M MECKOM A0
YPOBHS Ha MOJICAHTUMETPA HUXE LOCTYMHOIO BOPOHAaM, TO €CTb MPUMEPHO Ha %5;
ABa OblnM 3amonHeHbl BOAOM M MeckoM Ha ¥s; u oamH 6bin nycTbiM). [oonoH
C KAMHSMM U KYCOYKaMM NpobKkuK pa3melLanu Ha pacctosaHum 10-15 cm oT unnu-
LpOB. B Kaxabli U3 LMAMHAPOB NOMELLANN JIMYMHKY MYYHOTO XpYLLaKa, MPUBS3aH-
HYI0 K KyCO4Ky npobku. BopoHa Morna foctatb NpMMaHKy, NOMecTuB 3 -5 kaMHel
B LUMIMHAP, 3aM0/IHEHHDbIM BOLOM HA 5. CUTyaLMsi MHOXECTBEHHOTO Bbi6Opa yMeHb-
LWana BepOSTHOCTb NEPBOro C/ly4aliHOro MPaBWUIbHOIO PELIEHUs U, COOTBETCTBEH-
HO, BIMSIHWE 0byyeHus Ha pe3ynbTaT TecTa. 3a Tpu ceccumn (10 MUH Kaxpas) HU
0[Ha 13 BOPOH He 6pocuna B LMAMHAPbI HUKakMe 06bekTbl. TakuM 06pa3oM, HU Mo-
Nofple, HY B3pOC/ible BOPOHbI HE CMIPaBUAMCH C J30MOBbIM TECTOM CMOHTaHHO (6e3
06y4yeHus). ITO CBUAETENbCTBYET O TOM, YTO OHM HE MOHSN CTPYKTYPY 3TOW 33aaun
M K MOMEHTY NPOBEeAEHMUS TeCTa Y HUX He Bblio NpeacTaBneHUs 0 CBOMCTBE TOHY-
LMX 0OBEKTOB MOLHMMATb YPOBEHb BOAbI.

[anee, ons Toro 4To6bI BBISCHUTb, MOTYT NI BOPOHbI MOHSTh CTPYKTYPY 3TOW 3a-
[,a4u v chopMUPOBaTb NPeACTAaBEHUE O CBOWCTBE TOHYLUMX 0ObEKTOB NMOLHUMATb
YpOBeHb BOAbl B pe3ynbTate 0by4yeHus, BCEX BOPOH Y4YWIM MOMELLATb TOHYLLMe
06beKTbl B LMNMHAP C BOLOW ANS MOMYYEHUs NMPUMAHKW. [ns 3TOro Ha Kpatw uu-
JIMHAPA, 3aMO/IHEHHOTO Ha %5 BOLLOW, Ha MOBEPXHOCTHU KOTOPO MiaBana NpMMaHka,
3aKpennisiu Npo3payHylo naatdopMy M NoMeLlanu Ha Hee KaMeHb (4J1 MONOAbIX
NTULY) UAKM raviky (ons B3pocnbix). Mocne Toro, Kak BOPOHA NaTb pa3 NoApsiA nonyya-
Nla NpUMaHKy, copacbiBas 06bekTbl ¢ MnaTGopMbl B BOAY, NaaTdhopMy nepemMeLtan
Huxe. [JobmBanmcb Toro, 4tToObl NTULbI MOAHUMANM OObEKTbI C MOSIa U NMOMELLaNn
UX B LMAMHAP. DTOT HaBbIK yAanocb chOpMMUPOBATDL Y MSTU BOPOH: TPEX MOJIOLbIX
(um noTtpeboBanock ang storo 17, 24 n 51 npo6a) n aByx B3pocnbix (MM noTpebo-
Banocb 5 1 15 npob). C TpeTbert B3pocnor BopoHou paboTta npoaomkaetcs. [Mpoboii
CYMTanM Nony4yeHue NpUMaHKM B pesynbTaTe NafeHus KaMHs B BOAy (B TOM uucre
C/Ty4aiHOro), HO TONIbKO EC/IN 3TO NPOUCXOLMIIO B MOJIE 3PEHUS MTULbI.

[ins TOro 4to6bl BHISCHUTb, YeMy MUMEHHO 0BYYMNIUCh MTULbLI — MOCAeA0Ba-
TENIbHOCTM AEWCTBUIA, NPUBOASAWMX K TMONMYYEHWUID MPUMAHKKU, WU XKe YeMy-TO
60/bluEMY, — C HUMKM NOBTOPHO MpOBeNM J30MoB TecT. [epen 3TMM npoBenn ao-
MONHWUTENbHYIO CEpUI0, B XOAE KOTOPOM NTULAM Aanu BO3MOXHOCTb MONYYMUTb
NMPUMAHKY U3 OCTa/IbHbIX YETbIPEX LMAMHAPOB, BbIGOP KOTOPbIX B TecTe ByaeT «He-
npaBuAbHbIM». DTO ObIIO CAENAHO ANS TOro, YTOObI NONYYEeHME MPUMaHKKM Bbino ac-
COLMMPOBAHO CO BCEMM TUMAMU LIUIMHAPOB, 3 HE TOJbKO C UCMO/b30BaHHbIM B X04€
06yYeHUs UMAMHLPOM — 3aMOSIHEHHbIM BOAOM Ha %5. YT06LI MpMMaHka 6biia go-
CTYMHOM, B CTEHKAX TPEX U3 3TUX LMAMHAPOB (3aMOSHEHHbIX BOLOW M NMeckoM Ha 5
M nycToMm) 6biM NpoaenaHbl 0TBEPCTUS. YeTBepTbIi LUAMHAD 3aMONHSAN NECKOM
nouTh JoBepxy. B pesynbTate 37Ol cepum BOPOHbBI MOAYUYMAM MPUMAHKY U3 KaxXK[0-
ro U3 3TUX YeTbipex LUMIUHAPOB paBHOE Unu Gosbluee YMCIo pas, YeM B Xone 06-
YYEHUS U3 LMIMHAPA, 3aM0JIHEHHOTO BOLOW Ha ¥5. AHanu3 nepBbixX NaTu Npob 3Toi
Cepwvu nokasan, Yto Mosoaple NTuLbl (HO He B3POC/ible) MOMEeLLAnu B 3TU LUAMHADSI



Mcnonb3oBaHue MOAMGULMPOBAHHOTO BapuaHTa 330M0Ba TecTa...

KaMHW, XOTs AeNaTb 3TO A4S NOyYEHNUs MPUMAHKK He TpeboBanoCh. ITO MOIO yKa-
3bIBaTb Ha TO, YTO B XoAe 0Oy4yeHMs MONOAbIE BOPOHbI Ckopee chopMmupoBanm ac-
COUMALMIO MeXAy NOMELLEHMEM KaMH$ B LUMAMHAP M NMOJYYEHUEM MPUMAHKM, YEM
MOHANIN CTPYKTYpPY 3a4auM.

[anee 330MoB TeCT C NATbIO TMMAMK LMJIMHAPOB M ABYMS TMMAaMU 06bEKTOB
NpoBeu C TpeMs MOJIOAbIMU NTULAMM U ABYMS B3POC/bIMU. BaxkHO OTMETUTb, UTO
TONbKO ANt MONOAbIX NTUL, KAMHU GblIM UMEHHO TEMM 0ObEKTaMM, KOTOPbIe MTULL
obyyanu nomewatb B UMAMHAP. 1S B3pOC/bIX BOPOH KaMHM Oblnn HOBbIMU 00b-
ekTamu (Mx obyyanu nomewatb B UMAMHAP rarkun). HM ogHa 3 BOpOH He Ao6bi-
Nla NpMMaHKy 3a Tpu ceccnm no 10 MUHYT Kaxkaas. Tonbko ofHa M0oa0Aas BOpOHa
rnomelLana KaMHu B UMAMHAP, 3aMOJIHEHHbIM BOLOM Ha %5, HO B HEAOCTAaTOYHOM
AN MONyYeHUs MPUMaHKM KonudecTse. [Be Apyrve BOPOHbI MOMELWANu KaMHu
B Apyrue UMAMHAPbI: B 3aM0/IHEHHbIM NeckoM Ha ¥5 1 Ha %5. [1Be BOPOHbI NOMeLLanu
B UMAMHAPbI KYCOYKM NPOOKM: 0fHa MOIoAas MOMeCTUa Takoi B UMAUHAP, 3anof-
HEHHbIM BOAOM Ha %5, @ B3pOC/as — B UMIMHAP, 3aN0/IHEHHbIM Ha 5 neckom. [o-
JlyYEHHble pe3yNbTaTbl CBUAETENILCTBYHOT O TOM, YTO B XOA4e 0OYyYeHUs U Monoable
W B3pOC/ble BOPOHbI Ckopee chOpMMPOBANM acCoLMALMIO MEXAY MOMELLEHNEM
KaMH$l B UMAMHAP M NONMYYEHUEM NMPUMaHKK, YEM MOHANIM CTPYKTYpPY 3TOW 3adaun
1 chOpMMpPOBANM NpeLCTaBeEHNE O CBOMCTBE TOHYLLMX 0ObEKTOB MOAHMMATL YpO-
BEHb BOJbl.

[ns Toro 4tobbl BbISICHWUTb, KAKME MMEHHO (GAKTOPbl BAWSIOT Ha MOBEAEHUE
[BYX B3pOC/ibIX BOPOH, Aafiee Mbl MOLAroBo Npubamxkanu ycnoBus Tecta K TeEM,
KOTOpble OblIN MCMOMb30BaHbl Npy 00yYeHUU. BHavane cutyaumio ynpoctmnm, pas-
MECTUB KaMHM M KYCOYKM MPOBKM HEMOCPEACTBEHHO OKOMO UMAMHAPOB. HM oaHa
U3 OBYX BOPOH 3a TPW ABAALATUMUHYTHBIX CECCMM HE MOMECTUIAa HWKakue 06b-
€KTbl B UMAMHAPDIL. [Tocne 3Toro 3aMeHUIM KaMHM Ha railkM — 0ObeKTbl, KOTopble
OblIM MCMONIb30BaHbl MpU 06y4YeHMU. TONbKO B 3TOM C/ly4yae OfHA M3 ABYX B3poOC-
JIbIX BOPOH CrnpaBmiacb ¢ 330MoBbIM TecToM. Eit yaaBanocb f06bITb NpUMaHKy U3
UMAMHAPA, 3aM0NIHEHHOTO BOAOM Ha %5 B KAXA0W M3 YeTblpex ABaALATUMMUHYTHBIX
cepuit. OHa HU pasy He Bpocuna B LUMAMHAPLI KYCOYKM MpobKuK, a ecim Bpana mx
B K/OB — Cpa3y oTbpacbiBana. Takum obpasom, oaHa M3 ABYX B3POC/bIX BOPOH
CnpaBunach C I30M0BbIM TECTOM, HO TOJIbKO B C/lydae, KOraa el npeaoCcTaBuamM 3Ha-
KOMble 0OBbEKTbI.

3akn4veHue

Takum 06pa3oM, 06y4eHUs C 0AHUM TUMOM 0BLEKTOB OKa3aNoCh HELOCTAaTOYHO
AN GOPMUPOBAHMS Y BOPOH NPEACTABAEHNS O CBOMCTBE NOObIX TOHYLMX 06beK-
TOB MOAHWUMATb YPOBEHb BOAbI.
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USING THE MODIFIED VERSION OF THE AESOP’S TEST TO INVESTIGATE
THE ABILITY OF HOODED CROWS (CORVUS CORNIX) TO UNDERSTAND
CAUSE-AND-EFFECT RELATIONSHIPS: PRELIMINARY DATA

E. A. Diffine*, A. A. Smirnova
diffinenok@gmail.com
Faculty of Biology, Lomonosov Moscow State University, Moscow

Abstract. The Aesop’s test is used to assess the ability of subjects to obtain a floating reward
which can be reached only by dropping sinking objects into a cylinder. A meta-analysis of
the data collected on corvids indicates that they solve this problem due to rapid learning
during repeated presentations of the test. In order to find out whether hooded crows are
able to form an idea of the property of sinking objects to raise the water level, unlike in
previous studies the Aesop’s test was carried out with five cylinders (four were filled with
water or sand by %5 or 5, and one was empty) and two types of objects (stones and pieces of
cork). None of the ten crows passed the test. Three young and three adult crows were trained
to drop sinking objects into a cylinder. After the repetition of the Aesop's test, a negative
result was received again. One of the adult crows passed the test when it was given the
same objects (six-sided metal nuts) in the test that were used during training. Thus, learning
with one type of object turned out to be insufficient to form a notion of the ability of any
sinking objects to raise the water level.

Keywords: Aesop’s fable paradigm, cognition, notion formation, understanding cause-and-
effect relationships, tool-use, Corvus cornix
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OCOBEHHOCTMU OMO3HAHUS «BA30BbIX» SMOLIMOHAJIbHbIX
3KCMPECCUI NP MOPOrOBbIX BPEMEHAX 3KCMO3ULIMK

A.B. Xeranno*, M.A. bacton, 1.H. CMosnbHbI
ZhegalloAV@ipran.ru
MM PAH, MockBa

AHHoTauus. M3yyanocb HeBepbanbHoe OMo3HaHWe «6a30BbIX» IMOLMOHANbBHbIX 3KCMPeCccuit
nvua B npefenbHbIX ycnoBusix. CoBpeMeHHble MoHuTOpbl 240 [, 06ecneynBaoT BO3MOX-
HOCTb 3KCMO3MLMM M306paxKeHMs Ha 4 MC, YTO AaeT paiMKanbHOe CHKeHMe 3PPeKTUBHOCTH
OMO3HAHMA «6a30BbIX» CULHO BbIPAXXEHHbIX IMOLMOHANbHbIX 3KCNpeccuii nnua. MNpeanona-
ranocb, 4To B TaKMX YCNOBUSX DyneT nposBnsTbCs 0cobas ponb «CMOKOMHOro COCTOSHMUS» Kak
NpOoTOTMMNA BOCAPUATUS IMOLIMOHANBHBIX COCTOSIHMIA (BapabaHiumkos, 2009). Mo pesynbTatam
IKCNepuMeHTa Y4aCTHUKM Bbiin KBanMOULMPOBaAHbI MO ABYM OCHOBAaHMSM: N0 3PPeKTUBHO-
CTU — HU3KO3DDEKTUBHbIE MO0 BbICOKOIPDEKTUBHbIE, MO MCMONb3YEMON CTpaTerMn — OT-
KasblBatoLMecs oT oTBeTa MO0 Mcnonb3yolme sKkcnpeccun-3amectutenn. CnokoiHoe nuLo
KaK «3KCMNpeccuio-3aMecTUTeNb» UCMOMb3YIOT TONIbKO «BbICOKOIPPEKTUBHBIE» UCTBITYEMbIE CO
CcpeaHen TOYHOCTbIO ONo3HaHMg .5. «HU3ko3hdeKTUBHbIE» UCMbITYEMble CO CpeaHein TOYHO-
CTblO OMO3HAHMS .17 B Ka4ecTBe «3KCMpecCun-3aMecTUTeNs» UCMOb3YIOT FPYNMy BblpaXKeHU
«pafoCTb — CMOKOMHOE NNL0 — nevanb». Takum obpasoM, nonoxeHue 06 ocoboit ponu «cno-
KOMHOrO COCTOSIHUS» MOATBEPXKAAETCS YaCTUYHO.

KntoueBble cnoBa: 3MOLMOHANbHbIE IKCMPECCUM, TAXMCTOCKOMMS, TOYHOCTb OMO3HAHUS, CTPYK-
Typa OWMBOYHBIX OTBETOB, NPEAesibHble YCI0BUS BOCMPUATHS, IKCNPECCUM-3aMECTUTENN

PaboTta BbinonHeHa npu nopaepxkke rpaHta PH® 20-68-47048 «[cuxonorunueckue
u 6uonornyeckme MexaHusmbl U OETEPMUHAHTbI BOCMPUSTUSI SMOLMOHANBHO OKPALIEHHbIX
CLEH M 3MOLIMOHANbHbIX 3KCNPECCHit nuuay.

BeeneHue

Pe3ynbTaThl paHee npoBOAMBLIMXCS Hamu uccnepoBanuii (bapabaHiimkos
n ap., 2016) nokasbiBatoT, uTo «H6azoBbie» (Ekman, 1999) amoumoHanbHble 3Kkcnpec-
CUM ML XapaKTepU3YHOTCS BbICOKOM TOYHOCTbIO OMO3HAHMS, B TOM YUC/E NpU Ta-
XWUCTOCKOMUYECKOM NpenbsBAeHUN — BMIOTb L0 NPeAeNbHbIX BPEMEH IKCMO3ULMK,
TEXHUYECKM JOCTMKMMBIX [0 HAacTosLWwero BpeMeHu. OrpaHuyeHns Teopum IKMaHa
NpoSBNAOTCA B ABYX CNy4asx: Ang aMOUBaNeHTHbIX M300paXKeHU, HECYLLMX OAHO-
BPEMEHHO MPU3HAKM PA3IMYHbIX SIMOLIMOHANbHBIX 3KCMPECCUMI — MPWU HOPMabHbIX
YCNOBUSX 3KCMNO3MLMK; ONS CTaHAAPTU30BAHHbBIX CMBHO BbIPaXEHHbIX 3MOLMO-
HaNbHbIX 3KCMNPeCCUit — B CMELMANbHBIX YCNOBUAX, 0becneunBaiomx yxyaleHme
YCNoBWIA ono3Hauus. Llens Hacmoswezo uccne0osaqus — u3yyeHne ocobeHHocTel
OMO3HaHMA CTAaHAAPTU30BAHHbBIX M306PaAXEHUIA IMOLIMOHANBHBIX IKCMPECCUid npu
DANbHENLLEM CHUKEHWUW BPEMEHM KCMO3ULMN.

[lo HacTosLLEero BpeMeHn M3yyeHne BHYTPEHHUX COOTHOLLEHMI MexXay IMOLM-
OHa/bHBIMM 3KCMNPECCUSIMU NMPOBOAMIOCH B IKCMEPUMEHTAX, BKITHOHAOLLMX KOCBEH-
Hble Cnocobbl yXyALeHUs YCI0BMI OMO3HaHMS: NepeBopaynBaHne 13006paxeHnH,
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HM3KOYACTOTHAs GUNIbTpaLMs, UCMONb30BaHKWe M306paXKeHMn cnabo BbipaXKeHHbIX
3MOLMOHANbHbIX 3KCMpeccuid, nepudepuyeckas 3KCNO3uLUMs, 3allyMeHWe MU30-
HpaxkeHuit. MonydyeHHble pe3ynbTaTbl Janee NPefacTaBAsIUMCE KaK OTpakatolme
CTPYKTYpPHble B3aMMOOTHOLLEHMSI MEXAY 3MOLMOHANbHbIMK 3KCMPECCUsIMU nLa,
COOTBETCTBYIOLMMM «BA30BLIM» IMOLIUAM.

MpepctaBnexHms 06 ocobolt ponn CNOKOMHOrO NMua Kak GoHa ang nposisne-
HMS 3MOLMOHANbHbIX 3Kcnpeccuii (bapabaHwmkos, 2009) nepBoHayanbHO Gbian
cchopMynMpoBaHbl Ha OCHOBE 3KCMEPUMEHTA, B KOTOPOM OMO3HABAUCh 3alWyMJIEH-
Hble M300paXkKeHWs1 3MOLIMOHA/bHbIX KCMPECCUIA NPWU OTHOCUTENbHO AJIUTENbHOM
(100 mc) akcno3unumm (XpucaHdosa, 2004). Onupasch Ha AaHHble NpeacTaBaeHus,
MOXHO 8b/08UHYMb 2UNOMe3y: NPU COKPALLEHUM BPEMEHM IKCMO3ULMUM UCTIbITYE-
Mble 6yoyT OMo3HaBaTb CUIbHO BbipaXKEHHbIE «6A30BbIE» IKCMPECCUM KAK CMOKOM-
Hoe iMuo. [1o HelaBHEro BpeMeHu NpakTMYyecku AOCTYNHOE MUHUMaNbHOE BpeMsl
3KCcno3uumumn coctasnsano ot 16.6 go 10 mc. MNosBneHne Ha pbiHke XXK-MOHUTOpPOB
C YacToToM KagpoBoK passepTku 240 [ NO3BONSET NOAYYUTb BPEMS IKCMO3ULUM
4 MC, YTO OTKPbIBAE€T HOBble BO3MOXHOCTW AJIs TaXMCTOCKOMUYECKMX MCCeloBa-
HWIA, B TOM YuCne AN HEMOCPEACTBEHHOIO M3YyYeHUs 0COBEHHOCTEN BOCMPUATUS
3MOLMOHANbHbIX 3KCMPECCUIA B NPeaeNbHbIX YCI0BUSIX.

MeTopuka

MpeabsBneHve  n300pakeHWit  BbINOMHANOCH  Ha  MoHuTopax  ACER
KG2510D bmiipx 24.5", noakaueHHbIX K KOMnbioTepaM € BuaeokapTon ASUS
ROG-STRIX-GTX1650-A4G-GAMING RTL Display Port v1.4. KomnbtoTepbl pabotanu
noa ynpaenexnem OC Windows 10. [Ing npoBeneHus 3KCMepMMeEHTa MCNoNb3oBa-
nocb MO PxLab (Irtel, 2007), Java 8.281. KoHTponb BpeMeHW 3KCMO3uLMKU BbINOI-
HSNCS KOCBEHHO, nyTeM dUKcauuM GakTMHeCcKoro BpeMeHM 3KCMo3uumMK (napametp
ResponseTime). Ha 3Tane noAroToBkM 3KCNEpMMEHTA BblGOPOYHbINA NPSMON KOH-
Tponb (aKTUYECKOro BpeMEeHM 3KCMO3MLMM BbIMOMHSANCS MyTEM BbICOKOCKOPOCTHOWM
BuaeocbeMku; kamepa CASIO EXLIM EX-F1, pexum cbemkm 336 x 96 px, 1200 k/cek.
Cyb6bekTMBHO (015 NepBOro aBTopa) BpeMs npeabssneHus 16 Mc (4 kaapa pasBepTky)
1 4 mc (1 kaap passepTku) xopoLuo pasanumnmo. Mpu s3kcnosmummn Ha 16 MC BpemMeHu
[OCTaTOYHO A/1S1 YBEPEHHOIO OMO3HAHUS IMOLMOHANbHOM 3KCNPECCUM; NPU IKCMO3M-
LMK Ha 4 MC BMAEH KOHTYP NMLA U MHOTAQ OTAENbHbIE 3NEMEHTbI BHYTPEHHEN CTPYK-
Typbl. COCTaBUTb MOMHOE BrieyaTneHue 0 BbIpXKEHUM NMLIA HE YAAeTCs.

B kayecTBe CTMMyNbHOrO MaTepuana MCNoab30BanUCh M306paXKeHUS IMOLMO-
HanbHbIX 3KCnpeccuii u3 6asbl RAFD (Langner et al., 2010), 6 HaTypLumMKoB, M306pa-
XeHUa 7 3KCnpeccui (CNOKOMHOoe NnLLo, pafocCTb, Mevans, CTpax, rHeB, yAUBAEHUE,
oTBpaleHune). N3obpaxeHns kanpupoBaHbl Ao pa3smepa 455x 570 px. Paccros-
HWe po 3kpaHa 60 cM. Mocne wenesoro usobpaxerms Ha 500 Mc akcnoHWpoBanacb
LyMOBas Macka, a 3aTeM 3KpaH Bblbopa oTBeTa. MaeHTnduKaums HeBepbanbHas,
nyTeM BblbOpa B KayecTBe OTBETA M306paXeHUs Nuua HaTypLiMKa, He BXOAMBLUE-
ro B YACNO NPeAbABAABLIMXCA. YHUACTHUKM IKCNEPUMEHTA A0MKHbI Obiin BbIGpaTh
B KQ4eCTBe OTBETA /INLLO C TEM XKe BblPAXXEHWUEM, YTO M NOKa3aHHoe. [pu HEBO3MOX-
HOCTW OMO3HAaTb BblpaXKeHWe NNLA MOXHO Dbl B KayecTBe OTBETA BblIOPaTh M30-
HpaxeHune co 3HaKOM Bomnpoca.



0cob6eHHOCTH 0MO3HaHMS «6a30BbIX» IMOLMOHANBHBIX IKCMPECCHA...

O6beM skcnepMMeHTa Ha KaX[oro y4yacTHMKa CoCTaBua: 42 3kcnosuumu (no
1 3kcno3unummn kaxporo nsobpaxenuns; 1 6110k) Npu BpeMeHu 3kcnosuumun 16 Mmc;
84 3kcno3unumn (2 6noka) Npu BpeMeHu skcnosunummn 8 mc; 84 skcnosuumun (2 6no-
Ka) Npy BpeMeHu 3kcnosunummn 4 mc. O6was npofoMKUTENbHOCTb IKCMEPUMEHTA —
00 20 MUH.

B nccnenoBaHWM NpUHANM yyYacTMe CTYAEeHTbl MOCKOBCKMX BY30B, 29 uveno-
BeK, 5 MyX4MH, 24 eHLWMHbI, cpeaHuit Bo3pacTt M=23.3 roaa, SD=5.6. KoHeu-
HbIM 06beM BblIBOpKM Nnanupyetcs gosectn Ao 100 ncnbiTyemblx, B TO XXe BpeMsi
UMeLWMNCa B HacToswee BpeMs 06beM BbIDOPKM MOXHO CYMTATb AOCTATOYHbIM
4ns oTpaboTkM cnocob0B aHaNM3a AAHHbIX U BO3MOXHOIO YTOYHEHMS SKCNEPUMEH-
TaNbHOM Npoueaypbl.

Pesynbratbi

[ing Kaxporo y4acTHWMKA BbIYMCASNOCH KONMMYECTBO MNpPaBMIIbHbIX OTBETOB
W onpenensnacb CTPyKTypa OTBETOB NPW BpeMeHu 3kcnosuumm 16 mc, 8 Mc, 4 mc.
Mpu BpeMeHM 3KCMo3nuMmn 16 MC MeaMaHHas TOYHOCTb pelueHus No BCeM y4acT-
HWMKaM coctaBuna Me=.79, IQR=.69-.83; npu 8 mc Me=.71, IQR=.56-.76; npu
4 mMc Me= .24, IQR=.17 - .45. [laHHble pe3ynbTaTbl NOKAa3bIBAKT, YTO NPOBEAEHHOE
COKpalLeHWe BpeMEHN 3KCNO3ULMK AeMCTBUTENBHO BbIBOAWUT BOCMPUATUE IMOLMO-
HaNbHbIX 3KCNPECCUit MLa B NOpPOroByto obnacTe.

MHAMBMAYanbHbIM aHanu3 pacnpefeneHunii CTpyKTypbl OTBETOB [N Pa3HbiX
3MOLMOHANBHbIX 3KCNPECCUiA LA NOKasan 3HauYUTENbHYI0 X BapMaTMBHOCTb. [ng
cokpalleHns obbeMa onucaHus GbiN BbIMOMHEH KNACTEPHbIA aHanU3 Kk-CpefHuX.
Pa3bueHwne Ha 4 knactepa obbsicHseT 47.7 % pucnepcun. OxapakTepusyeM AaHHble
Knactepbl B NOpsAKe BO3pacTaHMS TOYHOCTU pELLEHUS MPU BPEMEHWU 3KCMO3ULMUK
16 Mc. B kayecTBe UMCNEHHbIX XapaKTEPUCTUK fanee NPUBOAUTCS CPeflHee YUCI0
NPaBUbHbIX OMO3HAHWI KaXaol M3 akcnpeccuit. OTMeTUM, YTO ANS OTAENbHOro
MCMNbITYEMOrO KaXnaas 3KCNpeccus nokasbiBanacb 6 pas npu BpeMeHM 3KCNO3nLum
16 mMc n 12 pa3 npu BpeMeHM 3kcno3mummn 8 Mc n 4 mc (puc. 1).

1-i1 knactep (8 yenosek). CpeaHss TOUHOCTb peweHus npu 16 mc — .69. Mak-
CMMasnbHO TOYHO OMO3HAKTCS IKCMPECCUM pafocTu, OTBPaLLEeHUS, YAUB-
nenus. Npu BpeMeHn 3KCno3nuum 8 MC TOUHOCTb peLeHUst CHUXKAETCS
[0 .57 C cOXpaHeHWeM MnpexHel CTPyKTypbl OTBETOB. [1pM BpeMEHM 3KCNO3u-
LUnMn 4 MC MpOUCXOAUT PafMKaNbHOE CHUXEHWE TOYHOCTH pewenns no .15. Oc-
HOBHOE MeCTO B CTPYKType OTBETOB 3aHMMAtOT 0TKa3bl. OCTaeTcs TeHAeHLMS
K MpaBUJIbHOMY OMO3HaHMIO TEX 3KCMPECCUiA, KOTOPble paHee 0No3HaBanUCh
Hanbonee TOYHO: OTBpALLEHME, PaAOCTb, YAUBIIEHME.

2-ih knactep (8 yenosek). CpeaHss TOUHOCTb peweHus npu 16 mc — .72. Mak-
CMMasbHO TOYHO OMO3HAKTCS IKCMPECCUM pafocTu, OTBPaLLEeHUS, YAUB-
nenus. Npu BpeMeHn 3KCno3nuum 8 MC TOYHOCTb peLLeHUst CHUXKAETCS
[0 .64 C COXpaHeHWEM MNpexHeln CTPYKTypbl 0TBeTOB. OTKa3bl OT OTBETOB OT-
cyTcTBYIOT. [1pM BpeMeHu 3KCno3muum 4 MC NPOUCXOAUT pafuKalbHOE CHU-
KeHMe TOYHOCTM peluenuns o .17. OTkasbl OT 0TBETOB OTCYTCTBYHOT. OCHOBHOE
MeCTO B CTPYKType OTBETOB /151 BCEX SKCNPeCCMi 3aHMMaeT CBA3Ka neyarnsb,
CNOKOMHOE NNL0, PaSOCTb.
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PucyHok 1. PacnpepeneHue CTpyKTypbl OTBETOB [/1Si YETbIPEX KNACTEPOB UCMbITYEMbIX. 10 CTpOKaM —
K/1acTepbl UCMbITYEMBIX, M0 CTOAGLAM — pacnpeaeneHus OTBETOB NPy BPEMeHU 3Kcnosuumm 16, 8, 4 mc

3-1 knactep (9 yenosek). CpeaHss TOUHOCTb pewlenus npu 16 mc — .8. Mak-
CMMaJibHO TOYHO OMO3HAKTCS IKCNPECCUM PAfOCTU, OTBPALLEHUS, YAMB-
nexus. Npu BpeMeHu 3KCNo3numum 8 MC TOYHOCTb PELLIEHWUS CHUXKAETCS
[l0 .76 C COXpaHEHUEM MpexHel CTPYKTypbl OTBETOB. [1pM BpeMeHU 3KCno3u-
LMK 4 MC TOYHOCTb peLleHUs CHUKaeTcs 1o .5. Hanbonee TouHo onpenensert-
€S pafocTb. YAMBIEHUE CMELMBAETCS cO cTpaxoM. OTBpaLleHUe CMeLIMBAETCS
C THEBOM, CMOKOMHBIM NIMLOM, pafocTbio. CTpax CMeLIMBAETCS C THEBOM, CMo-



0cob6eHHOCTH 0MO3HaHMS «6a30BbIX» IMOLMOHANBHBIX IKCMPECCHA...

KOMHBIM NIULOM, NeYanbto, yaMBneHneM. lHeB CMELIMBAETCS CO CMOKOMHbIM
ULOM, NeYanbto, yamsneHneM. CrokoiHoe L0 CMELIMBAETCS C NeYanblo.
Meyanb cMeLWwmMBAETCS CO CMOKOMHBIM NIULOM.

4-1 knactep (4 yenoseka) CpenHss TOYHOCTb peleHuns npu 16 mc — .88.
C BbICOKOM TOYHOCTbO OMO3HAKTCS YAUBNEHME, OTBPALLEHWNE, PafOCTb, THEB,
CMOKOMHOEe NnLo, neyasnb, cTpax. Mpu BpeMeHU 3KCMO3MLMKU 8 MC TOYHOCTb
CHMXAEeTCs A0 .74 33 CYeT CHUXKEHMS TOYHOCTU OMO3HaHMs rHeBa u cTpaxa. OT-
Ka3bl OT OTBETOB OTCYTCTBYIOT. [1pM BpeMeHu 3Kcno3uumum 4 MC TOYHOCTb CHU-
aeTca [0 .46. B CTpykType OTBETOB 3HAUMUTENbHYH YaCTb COCTAB/IAKOT OTKA3bl.
B T0 ke BpeMs coxpaHseTcs TeHAEHLMS K BEPHOMY OMO3HAHMIO psaa IKCnpec-
CWIA: CTpax, OTBPALLEeHWe, PafoCTb, CMOKOMHOE NNLO, YAUBIEHME.

06cyxaeHue 1 BbIBOAbI

Pe3ynbTaTbl NpOBEAEHHOrO 3KCNEPUMEHTA MOKA3bIBAKOT, YTO rMMoTe3a 06 oco-
60/ PO CMOKOMHOrO NIMUA Kak (GOHe ANs MpOSIBEHMSI IMOLIMOHANbHBIX 3KC-
Npeccuin NOATBEPXKAAETCA MWL YaCTMYHO. [TOMMMO OMO3HAHWS IKCMOHUPYEMOTO
B NPefe/bHbIX YC0BUAX M306paXKeHMS KaK CMOKOMHOIO NNLA, YH4aCTHUKM UCCAeno-
BaHMS B KAaYecTBe «3KCMPECCUii-3aMecTUTeNei» MOoryT UCMob30BaTb «PaAoCTby U
«nevyasnb». HeKoTopble y4aCTHUKM SSIBHO OTKA3bIBAOTCS OT OMO3HAHUS M306paXKeHUs.
AHanu3 1aBaeMblX KOMMEHTapUEB MOKA3bIBAET, YTO 3aTPYAHEHUS CBA3AHbI UMEH-
HO C OMO3HAHMEM 3MOLMOHAJIbHOW 3KCNPECCHMU, MPU 3TOM caM HakT AEMOHCTpa-
UMM IMLA HE BbI3bIBAET COMHEHMIA. TakxKe OTAENbHbIE UCMbITYEMbIE YKA3bIBAIOT, YTO
B NpefesibHbIX YCIOBUAX HE MOTYT pasfinyaTh BbIPaKEHMS LA, HO BCE ElLe pas-
NINYAIOT MO HATYPLLMKA.

Mbl MOXEM KOHCTAaTUPOBATb, YTO OCOOEHHOCTM OMO3HAHMS LA B NPEAENbHbIX
YCNIOBUSIX XapaKTEPU3YIOTCS BbICOKOM MHAMBMAYaNbHOW BapMaTUBHOCTbIO. Pasnu-
YaeTCs NMOpOroBOE BPEMS 3KCMO3MLMM, NPU KOTOPOM CoXpaHsieTcs 3dhdekTMBHas
OLIEHKA M300paXKeHUiA, CTPYKTypa OLEHOK, CTpaTerns AEMCTBUIA B YCIIOBUSIX HEO-
npeneneHHocTU. MNouck npeankTopoB HabnaaemMoii BapMaTMBHOCTM TpebyeT ao-
MOJIHUTENbHOrO aHau3a.

MpeacTaBnseTcs NepcnekTMBHLIM BBEAEHWE B AaHHbIA IKCMEPUMEHT AOMON-
HUTENbHBIX NULENOAO0OHBIX CTUMYNOB C LiE/bl0 YCTAHOB/IEHWUS NMOpPOra ONo3HaHMs
NINLA KaK TaKoBOrO.
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RECOGNITION OF BASIC EMOTIONAL EXPRESSIONS
AT THRESHOLD EXPOSURE TIMES

A.V. Zhegallo*, I. A. Basul, Y. N. Smolnyi
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Abstract. The non-verbal recognition of basic emotional expressions of the face was studied
under extreme conditions. Modern 240 Hz monitors provide the possibility of image exposure
for 4 ms, which results in a radical decrease in the efficiency of recognition of basic emotional
expressions. It was assumed that in such conditions a special role of the “calm state” as
a prototype of the perception of emotional states would manifest itself (Barabanshchikov,
2009). Based on the results of the experiment, participants were qualified on two grounds:
in terms of efficiency (low-efficiency or high-efficiency) and according to the strategy used
(refusing to answer or using expression substitutes). A calm face as a “substitute expression”
was used only by high-efficiency subjects, with an average recognition accuracy of 0.5.
Low-efficiency subjects, with an average recognition accuracy of 0.17, used the group
of expressions "joy — calm face — sadness” as their so-called substitute expression. Thus,
the proposition about the special role of the “calm state” is partially confirmed.

Keywords: emotional expressions, tachistoscopy, recognition accuracy, structure
of erroneous answers, limiting conditions of perception, expression substitutes

Support: RSCF 20-68-47048: Psychological and biological mechanisms and determinants
of the perception of affective scenes and emotional facial expressions.



CTPATErMU KATEFTOPU3ALIMM Y OETEX AOLIKO/IbHOrO
M MJTIALLLErO WKOJIbHOIO BO3PACTA

M.M. Xepaesa (1)*, H.A. Aptenu (2), B.M. AdaHacbesa (2), A.A. KoTos (1)
mpzherdeva@gmail.com
1 — HWY BLU3, Mocksa; 2 — Ynl'Y, YnbsHOBCK

AHHoOTauua. Kak nioau Hay4akTCA HOBbIM KaTeropuaM M Kak 3Ta CNocobHOCTb M3MeHs-
eTca B OHTOreHese? B HaweMm uccnenoBaHuu npeanpuHATa NonbiTka OTBETUTb Ha 3TU BO-
npochbl, M3y4vyaqa CTpaTernm Kateropusaumm y neten pa3HOro BO3pacTa. B JKCnepuMeHTe
LeTn B BO3pacTe 5,7 n 10 net o6yqam4ct, HOBbIM KaTeropuam, BKIK4YawLWUM oaHOBpe-
MEHHO W [OETEPMUHUCTUYECKUE TMPU3HAKMU, Tpe6y+0u_u/1e CqJOKyCMpOBaHHOI'O BHUMaHU4,
N BEPOATHOCTHbIE MNPU3HAKK, Tpe6yroume pacnpeneneHHoro BHUMaHuA. Mbl oueHuBanu
YCNELWHOCTb KaTeropnsaumm n namMaTb Ha BblAENEHHbIE B XO4E KaTeropmsaunm npusHaku. AHa-
N3 pe3ynbTaToB MOKasas, YTo AEeTU BO3PACTHbIX rpynn 5wu 7 net B xone Hay4YeHUAa NCNONb3y-
0T CTpaTernto Kateropmsaymnm, OCHOBaHHYy Ha pacnpeneneHHoM BHUMaHUK, U 3aNOMUHAKOT
BCE MPU3HaKU. Letn 10 net UCNONb3YHT CTPaTernto C(DOKyCMpOBaHHOFO BHMMaHU4, 3ano-
MUHaa NPenMyLLECTBEHHO peNeBaHTHbIE MPU3HAKKU. Takum 06p330M, nocne 7 net npouc-
XO04UT CMEHa CTpaTeFMVI KaTteropusaumu. B COBOKYMHOCTM Mbl NpeacTtaBuMM HOBble AdHHbIE,
BO-NEPBbIX, YKa3blBaOLWKME Ha pasinymna B CTpaTerMax Kateropusaumm u MexaHumsmMax Hay-
YeHua B npouecce pasBuTmMa U, BO-BTOPbIX, PasbiaCcHAKOWME pOSb BHUMAHNA B PA3BUTUN Ka-
Teropusaumn. ITn pe3ynbTaTbl B A0KNALE Mbl 06Cy,EI,I4M B CBA3M C COBPEMEHHbLIMU TEOPUAMU
KaTteropusaumm n ee passutuA.

KnioueBble cnoBa: kateropuanbHoe Hay4eHue, KOTHUTUBHOE pa3BUTUE, CTpaTerns Kateropw-
3auMK, NPaBUIIO KaTeropusaumm, pacnpeseneHHoe BHUMaHue, ChoKyCMpoBaHHOe BHUMaHWe

Mccnepnosanue nopaepsxkaHo rpaHtomM POMU N2 19-313-51010 «HellpoKOrHUTUBHbIE OCHOBA-
HUS| UHAMBUAYATbHbIX PA3MYMIA B KATEFOPHUANbHOM HAaYYeHUM LETEN LWKONbHOrO BO3pacTa.

BeeneHue

Pa3BuTHE MOHATUI OCHOBAHO Ha cnocobHOCTM OPMUPOBAHMS KaTeropui, Ta
CMOCOBHOCTb 3HAYUTENBHO YCUMIMBAETCS C MOMOLLbIO Peyu: A3bIK SBNSETCS BaX-
HbIM UCTOYHMKOM 3HaHWI 0 NoHaATUsAX (Sloutsky, Deng, 2019). 3HaHus, nonyyeHHble
yepes nepLEenTUBHbLIA OMbIT, B COYETAHUU CO 3HAHMAMM, MPUOOPETEHHBIMU Yepes
A3bIK, MPUBOAST K GOPMMUPOBAHMS NOHATMIA. OflHAKO OCTAOTCS BOMPOCHI: KaK 04N
Hay4aloTCs HOBbIM KaTeropmsM M Kak 3Ta CMocobHOCTb M3MEHSETCS B OHTOreHese?
B HaweMm wnccnenoBaHMM npennpuHSATa NOMbITKA OTBETUTb HA 3TM BOMPOCHI My-
TEM M3YYEHWUS POAU BHMMAHMA K Pa3HbIM NpU3HaKam 0O6bLEKTOB B pa3BUTUM KaTe-
ropusaumun. B akcnepumente petn B Bospacte 5, 7 n 10 net obyyanucb HOBbIM
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KaTeropusiM, BK/IOYAKOLWMM OAHOBPEMEHHO M AETEPMUHUCTUYECKME MPU3HAKM,
Tpebytowme choKyCMPOBAHHOIO BHUMAaHMS, U BEPOSATHOCTHbIE MPU3HaKKM, Tpeby-
lOLLMe pacnpeneNeHHOro BHUMaHus. Mbl OLLEHMBANU YCMELWHOCTb KaTeropusauum
M MaMsTb Ha BbILENEHHbIE B XOA€e KaTeropusauuu npusHaku. Mpu paspaboTke 3a-
[a4y L8 UCCNefoBaHNUS Mbl ONMPANUCh HA SKCMEPUMEHTBI MO KaTeropuanbHOMY Ha-
YUYeHMI0 B paMKax Mofenel MHOXeCTBEHHbIX CUCTeM KaTeropusauum (Miles, Minda,
2009; Deng, Sloutsky, 2016). B naHHbIx paboTax y4yaCTHMKaM MCCNeA0BaHUS fe-
MOHCTPUPOBaM NpUMepbl HOBOW UCKYCCTBEHHOM KaTeropuu, U Ux 3agaveit 6bi10
1) HanUTM NpaBuNO KaTeropusauuu, 2) NPUMEHUTb €ro Mo OTHOLIEHWIO K HOBbIM
npumepam. PacnpeneneHue 3HaueHUin NpU3HaAKoB B NpUMepax KaTeropuu nosso-
NAN0 YYACTHWMKAM MCMONb30BaTh ABE pa3Hble cTpaTernu: 1) opuMeHTUPOBATbCS HA
OfMH (LEeTEPMUHUCTUYECKUI) NPU3HAK, NMPEACKA3bIBAOLWMIA NPUHALNIEXHOCTb Ka-
Teropuu ¢ BeposiTHocTbto 100 %, 2) opMeHTMpOBaTbCS Ha BCE MPU3HAKM OLHOBpe-
MeHHO. Huxe Ha puc. 1 npeactaBneHbl NpuMMepbl U3 Halero uccienoBanus. Tak,
KaX[blii MpUMep BK/OYaN NpU3HAK, KOTOPbIA NMO3BONSAN €ro OTHECTH K KaTeropumu
A vnu B (uBeT u dopma Hor), Npu 3TOM Apyrue 3HaYeHus B APYrMx Npu3Hakax
6binM pacnpesneneHbl TakuM 06pa3oM, YTO BCTPEYanUCb TpU M3 YETbIpex 3Haye-
HWI NPU3HAKOB, NPUCYLLMX NPOTOTUNY LAHHOW KaTeropuu. Takum 06pasom, B xoae
W pe3ynbTaTe HAayYeHWUs MOXHO BblI0 OPUEHTUPOBATHLCS HA OAMH MPU3HAK UK KX
COBOKYMHOCTb (MpoToTun). [1ns oLeHKW Toro, Kakas U3 CTpaTerui npeanoymTanach
KaX[blM Y4aCTHMKOM, Mbl Ha 3Tamne MepeHoCa HaBblka [EeMOHCTPMPOBAIM HOBbIE
npuMepsbl, y KOTOPbIX OblI0 U3MEHEHO COOTHOLIEHUI LETEPMUHUCTUYECKOTO MpU-
3HAKa M BEpOSITHOCTHbIX. Hanpumep, LeTePMUHUCTUYECKMI NMPU3HAK (HOTM) YKa3bl-
Ba/l HA MPUHALNEXHOCTb K KaTeropuu A, a BeposITHOCTHblE — K KaTeropmu B. Takxke
Ha 3Tane MepeHoca y4acTHWKAM 334aBanu BOMPOChl, BULENW JIM OHW 3TU NpuUMe-
pbl paHee. [1i1s oTBETA Ha 3T BOMPOCHI Mbl CO34ANM eLle Ba TUMa HOBbIX NpUMe-
pOB — C HOBbIM 3HAYEHWEM B KaTeropuanbHOM MNpusHake (opyrov uBeT u dGopma
HOT) M HOBbIM 3HAYEHWEM B BEPOSITHOCTHOM NpU3HaKe (HanpuMep, fpyrue Kpbiibs).
Ecnm yyacTHMK dhoKycMpoBancs Ha AETEPMUHUCTUYECKMI NPU3HAK, TO eMy Bblno bl
TPYAHO 3aMEeTWUTb U3MEHEHMWSI B BEPOSTHOCTHbIX MPU3HAKax, a €C/IM OH pacnpene-
NN BHUMAHWE Ha BCE MPW3HAKK, TO OH UMEN BO3MOXHOCTb 3aMETUTb M3MEHEHUS
B toboi yact obbekTa.

CornacHo Halweii runotese, 6onee Maaawme ATy SOMKHbI NPeAnoYnUTaTh CTpa-
TETMI0 OPUEHTALMKM Ha BEPOSITHOCTHbIE MPM3HAKKW, a Honee cTaplne AeTM — HA
LETEPMUHUCTUYECKME.

MeTopuka

YyacmHukamu nccnenoBaHus CTanm ety U3 MyHULMNANbHOM LWWKOJbI M AETCKOro
capa YnbsHOBCKOM obnact B Bo3pacte 5-6 netr (N=22), 6-8 netr (N=24)
n10-11 net (N=27).

Mamepuan npepctaBnan coboit M300paKeHUs MCKYCCTBEHHbIX >KMBOTHbIX
C NATbO NMPU3HAKAMM C AUXOTOMUYECKMMM 3HaveHusamu (0 1 1). OauH npusHak sB-
NAETCS KaTeropuanbHbIM, ero 3HayeHue OAMHAKOBO Y BCEX MPUMEPOB KaTeropuu.
[pyrve npusHaku uMenu pacnpeneneHme 3HayeHuin B COOTBETCTBUM C MPaBMIOM
ceMelHoro cxoactea. Bcero, Takum o6pasom, 6biI0 MO MNATb NPUMEPOB KaXAO0M
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PucyHok 1. MpuMepbl KaTeropuin Ha 3Tane Hay4eHus U nepeHoca

kateropuu, unv 10 npumepoB B 610Ke. Ha 3Tane HayyeHus Bce npumepbl Mno-
BTOPAOTCS NATb pa3 B Cy4aliHOM nopsake. llocne oTBeTa YY4aCTHUKM MOnyvanu
06paTHYyto CBA3b.

Ha 3Tane nepeHoca, nocne HayyeHMs y4acTHUKaM AEMOHCTPUPOBANU CTapble
npumepbl (KOHFPY3HTHbIE MPUMEPDI), HOBblE C M3MEHEHHbIM COOTHOLWEHWEM fe-
TEPMUHUCTUYECKOTO U BEPOSITHOCTHOTO NPU3HAKOB (KOHMIUKTHbIE NPpUMEpbI), NpU-
Mepbl C HOBbIM 3HAYEHWEM B LETEPMUHUCTUYECKOM U BEPOSITHOCTHOM MPU3HAKaX.
3apaveit y4acTHMKa BblNO OTHECTU Kaxaplii NpUMep K KaTeropuu U OTBETUTb, BU-
LeNn M OH 3TOT NMPUMEP Ha 3Tane Hay4YeHUs MNKU NpUMep SBASETCS HOBbIM. Mbl
OL€HMBANK OTBET NPO KOHMAMKTHBIN NPUMEp MO OTHOLIEHWIO K KaTeropuu aetep-
MUHUCTUYECKOro NpM3HaKa: COBNafanu n Kateropus B OTBETE U KaTeropus aetep-
MUHUCTMYECKOro npu3Haka. [pu coBnaseHun 3a oTBeT npucyxaancs 1 6ann, npu
HecoBnageHun — 0. YeM valle oHM COBNALANM U YeM Bbllle Bblna opueHTaums Ha
LETEPMUHUCTUYECKMI NPU3HAK, TeM Bbllle ypoBHS 0.5 6bina utorosas cymma 6an-
noB. YeM pexe OHM coBnafanu, TeM Bbille Bblna OpUEHTALMS Ha BEPOSTHOCTHbIE
NpU3HaKM.

Pe3ynbTathbl

Jlornctnyeckas momenb Co CMelwaHHbIMK 3ddekTaMn He nokasana pasnuums
mexay rpynnamu, z=0.417, p=.675. OgHako dakTop 610Ka HayvyeHMs OKasancs
3HauMMmbIM, z=5.119, p<.001. Takke 6bI10 0OHAPYXEHO 3HAYMMOEe B3aMMOAEN-
cTBue dakTopa rpynnbl U HoMepa 6noka, z=4.625, p<.001. Mo rpacduky BUAHO,
4TO AETU [OOLWKONbHOrO BO3pacTa MPakTMYECKU HE MOIIM HayYWUTbCS HU OLHOMY
npaBuay Kateropusaumu. YCnewHocTb K nocnefHeMy 610Ky yBennymMBanach b
y rpynnbl y4actHukoB 6 -8 n 10-11 net (puc. 2).

Mpu aHanu3e oTBETOB Ha 3Tane nepeHoca Mbl 0OHAPYXMU, YTO YCMELIHOCTb
KaTeropusaumm KOHTPY3HTHbIX NPUMEPOB MPaKTUYECKU He pasfnuyanach y fLeTei
[OLWKONBbHOro Bo3pacta M 6 -8 nert, post-hoc-cpaBHeHMe AUCNEPCUMOHHBIM aHanu-
30M He 06HapYXW0 3HaYUMbIX pasnuuui, p=.721. Mpu 3TOM OHa Hbina 3HaUUTENb-
Ho Bblwe y petert 10-11 net, p=.012. Kateropnsaumsa KOHOAUKTHbIX NPpUMEPOB
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PUCYHOK 2. YCNELWHOCTb Hay4eHWsl B pasHbIX BO3PACTHBIX rpynnax

nokasana ciefytllyo 3aKOHOMEPHOCTb: AeTU 6-8 neT W AOWKONbHUKU UMenu
CPeLHIo [ON0 OTBETOB C OpUEHTaLMel Ha AeTEPMUHUCTUYECKUIA NPU3HAK HUXKeE
ypoBHs 0.5, To ecTb Yalle faBanu OTBETbl HA OCHOBAHMM BEPOSTHOCTHbIX MPU3HA-
KoB (tabn. 1). letn B Bo3pacte 10-11 net, Hao6opoT, Yalle OTBEYaNU OPUEHTU-
pysiCb Ha AETEPMUHUCTUYECKMUIA NPU3HAK. TakMM 06pa3oM, OXKMAAEMbIA Nepexos
B MCMOMb30BaHMM CTPATErMiM MPOMCXOAUT B BO3pacTe nocne 6 -8 ner.

Ta6bnuua 1. Kateropusaums npuMepoB Ha 3Tane MepeHoCca MO OTHOLWEHUIO K KOHTPY3HTHbIM
1 KOHAWKTHBIM NpUMepaM

KoHrpysHTHble npumepbl KoHdnukTHbIE NpUMepbI

M SD M SD
[IOWKONbHUKM 0.59 0.49 0.44 0.49
6-8 0.60 0.44 0.47 0.50
10-11 0.73 0.44 0.54 0.49

Mpumeyvanue. M — cpepHss pons otBeToB; SD — CTaHAAPTHOE OTKIOHEHHE.

06cyxaeHue u BbiBOAbI

AHanu3 pe3ynbTaToB MoOKasan, YTo, NO-BUAMMOMY, Mepexo K HOBbIM CTpa-
TernsM KaTeropusalmu NpoUCXOAMT B Bo3pacTe 6 -8 NeT, MOCKO/bKY AeTU 3TOro
BO3pACTa Y)Ke HAay4yalTCs NpaBuy KaTeropusaluu, HO HE OPUEHTUPYIOTCS Ha ae-
TePMUHUCTUYECKUIA Npu3Hak. Oetv 10 net ucnonb3yrT cTpaTernto ChokycMpoBaH-
HOr0 BHMMaHWA, 3aMOMUHAs MPEUMYLLECTBEHHO PENEBAHTHbIE MPU3HAKW. TakuM
06pa3oM, Mbl MONYYUNIN HOBbIE AAHHbIE, BO-NEPBbIX, YKA3bIBAKOLME HA PA3NNYUS
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B CTpaTerMsX KaTeropusaumu U MexaHW3Max HayyeHust B MpoLecce pasBuTUs W,
BO-BTOPbIX, Pa3bsCHAOWME PO/b BHUMAHMA B PAa3BUTUM KaTeropusaumu. ITU pe-
3y/NbTaThl B AOKN3AE Mbl 06CYAMM B CBSI3M C COBPEMEHHBIMU TEOPUSMMU KaTEropu-
3aUMK U ee pas3BUTUS.
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Abstract. How do people learn new categories, and how does this ability change as people
develop? Our study attempts to answer these questions by examining the role of attention
in the development of categorization. In an experiment, children aged 5, 7, and 10 were
taught new categories consisting of both deterministic and probabilistic features requiring
focused or distributed attention, respectively. We assessed their categorization and memory
success. An analysis of the first measurement showed that children in age groups 5 and
7 used a categorization strategy based on distributed attention and remembered all
features during learning. Children at age 10 used a focused attention strategy, remembering
mostly relevant attributes. Thus, a shift in categorization strategies occurs after age 7.
We present new data (1) showing differences in categorization strategies and mechanisms
of learning during development, and (2) clarifying the role of attention in categorization
development. We discuss these findings in relation to current theories of categorization and
its development.

Keywords: category learning, cognitive development, categorization strategy, categorization
rule, distributed attention, focused attention
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BO3PACTHbIE U3MEHEHUS YNPABASIOLLUX
OYHKUMA Y OETENA 5-7 NET
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1 — @OrBHY «MHcTnTyT Bo3pacTHoi dusmonorun PAO», Mocksa;
2 — ®rbOyY BO MrY, MNeH3a

AHHoTauus. C uenbto aHanM3a BO3pacTHbIX U3MeHeHWI 3PPEeKTUBHOCTM NPOM3BO/LHON pery-
NAUMK [esTeNbHOCTM M paboyeit NamMaTH y AeTell NpeaLwKobHOro BO3pacTa NpoBeAeHO CpaBs-
HUTENbHOE HEMPONCMXONOrMYEeCcKoe UCCeA0BaHNE Pa3NINYHbBIX KOMMOHEHTOB YNpaBASoLWMX
dyHKUMA (YD) y peteit 5-6 net (cpenuuii Bospact — 5.7+0.4 net, N=154, 77 Manb4nkos,
77 neBouek) u 6 -7 net (cpefHuit Bospact — 6.8+0.3 net, N=199, 100 manbuukos, 99 ne-
Boyek). [Ing oueHkn coctosiing YO ucnonb3oBanuch: (1) kayecTBeHHble MeToAbl aHanM3a
TPYAHOCTe BbINOAHEHWS PAa3/IMYHbIX TECTOB B MPOLLECCe rPYnmoBbIX U UHAUBUAYANbHbIX MPO-
Lienyp TeCTMPOBAHMS, OCHOBAHHbIE HA MPUHLIMNAX KOHLENUMUM AMHAMUYECKOW NI0Kanu3aLmm
BM® A.P. Jlypus; (2) KOMNblOTEPU3MPOBAHHbIE TECTbl, KOTOPblE BKIOYANM peanM30BaHHble
Ha NnaHLeTe KOppeKTypHyto Npoby, AByxLBeTHble Tabnuubl LLynbTe - FTopboBa, KOHGAUKTHBIN
TecT «TOYKM», afanTMPOBaHHYI0 Ans AeTel npoueaypy «OauH war Hasaa» (one-back task) —
TecT «Pyku-Horv-ronosa», kybuku Kopcu. ObHapyxkeHa HepaBHOMEPHOCTb B Pa3BUTUM
OTAeNbHbIX KOMMOHeHTOB Y®, yacTb U3 KOTOPbIX (hOpMUPYeTCs B AOLWKONbHOM BO3pacTe [0-
CTaTOYHO MHTEHCMBHO, @ YaCTb He MpeTeprieBaeT 3Ha4YMMbIX M3MeHeHMit. CylecTBeHHble Npo-
rpeccuBHble U3MEHEHUs OT 5 -6 K 6 — 7 rofaM KacatoTcs CNOCOBHOCTU K YCBOEHMIO MHCTPYKLMK
1 CNIef,0BaHMI0 ONpefenieHHbIM MporpaMMam AesTeNbHOCTU, XOTS U B 67 NIeT 3T KOMMOHeH-
Tbl YO 0CTalOTCS OTHOCUTENBHO HE3penbiMU. Ta e BO3pacTHas TPAeKTOpUs XxapakTepHa 1 AN
pa3BuTMs paboyeit namMaTh: K 6 -7 roaam ee 3pHeKTUBHOCTb U 06bEM 3HAUYUTENbHO BO3pacTa-
t0T. CNoCcoBHOCTH K CO3AaHUI0 CTPATErMK AesSTeNbHOCTH, MEPEKYEHUIO C OLHOM0 anropuTMa
Ha [pyroi, KOHTPOO 3a pe3y/ibTaTaMu1 AeSTeNbHOCTU AEeMOHCTPUPYIOT OTCYTCTBUE BblPaXKeH-
HOW MONOXMTENBHOW AMHAMUKU M OTHOCUTENbHO Bonee HU3KY 3PPEKTUBHOCTD.

KntoueBbie cnoBa: ynpasnawuume dJyHKLI,I/IM, Npon3BONibHaA perynauma KOTHUTUBHOW AesTenb-
HOCTH, paﬁoqaﬂ namsTb, LOLKONbHbIN BO3pacT, HEVIDOHCMXOHOFMFI

BeeneHue

AKTYanbHOCTb WUCCNELOBaHUS MHAMBUAYANbHbIX M BO3PACTHbIX 0COBEeHHOCTEN
(YHKLMI NpOrpaMMMpOBaHus, U3bmnpaTenbHOM perynsaumm 1 KOHTPONS AesTeNbHO-
CTM — ynpasnsowmx GyHkumuii (YP) — y coBpeMeHHbIX AeTel LOLWKONbHOro Bo3pac-
Ta 0bycnoBneHa CywwecTBEHHbIMM MOPPODYHKLMOHANbHBIMKU Npeobpa3oBaHUIMMU
MO3roBbIX MexaHu3moB Y® B nepuon OHTOreHe3a, 0XBaTbIBAKOWMM AOLWKOMbHbIN
W MNALLUMIA LWKOMbHbIA BO3PACT, PO/bI 3TUX KOMMOHEeHTOB Y® y coBpeMeHHbIX
LeTel, CBA3aHHOW C YBEMYEHUEM U YCIOXKHEHWEM MHPOPMALMOHHOM COCTABNSIO-
e y4ebHbIx Nporpamm.



Bo3pacTHble 3MeHeHns ynpaensowmx QyHKUWIA y aetein 5-7 net

B MHOrouMcneHHbIx nccinefoBaHMsX Obl10 NOKa3aHo, YTO B CTApLUEM [OWKOb-
HOM M MMaflleM LUKOMIbHOM BO3pacTe MPOUCXOANAT CyLecTBeHHble npeobpa3oBa-
HWS pa3NMYHbIX KOMNOHEeHTOB Y®: B Bo3pacTe OT 5 Ao 8 neT pa3BuBatoTCcs GYyHKLMM
NNaHUMPOBaHMS, onpenenstolme cnocobHOCTb K NOCNeA0BATENbHOM OpraHu3aLum
CBOMX OENCTBUIA ANg AOCTMXKEHWUS MocTaBneHHoM uenu (Romine, Reynolds, 2005);
B TO XK€ BPEMSsl OHW OCTAKTCS OTHOCWUTENbHO He3penbiMK BMIOTh A0 15-TW neTHe-
ro Bospacta (Luca, 2003). K KOHLYy AOWKOMBHOrO nepuoAa OTMevaloTcs Npu3Ha-
KM CTaHOBNEHWS MPOLLECCOB, MO3BOMSIOWMX CNPABASTLCS C WMMMYAbCUBHOCTbIO
B NMOBEAEHMNM U CONPOTUBNATLCS CUbHbIM NobyxaeHuam (Diamond, Taylor, 1996),
dopmumpyeTcs cuctema TopMosHoro KoHTpons (Roca et al,, 2010), koTopasi, ofHa-
KO, NMoKa HeCoBepLUeHHa M NMPOAOJIKAET aKTMBHO Pa3BMBATbCS MO OLHWM AAHHbIM
no 8 net, pocturas makcumyma k 10-12 (Brocki, Bohlin, 2004), a no apyrum — no
B3pocsioro Bo3pacta (Huizinga et al.,, 2006). B 1o xe Bpems y neteit 5-7 nert ort-
MeyaeTcs BO3pacTHas He3pesiocTb KOMMOHEHTOB MEPEK/TIYEHUS U BO3MOXHOCTE
KOHTPONS 3a BbINOAHeHMEM cobCTBeHHbIX Aencteuit (CemeHoBa, Kolwenbkos,
2008): paxe B 7 neT AeTV UCNbITbIBAIOT 3aTPYAHEHUS B TaKMUX 3adaHuUsIX, TAe Tpe-
byeTcs yaepxuBaTb B CO3HAHWUM HECKOMIbKO BO3MOXHbIX XapaKTepUCTUK 06bekTa
M nepektoyaTb BHUMaHWE C OAHOWM XapakTepucTuku Ha apyryto (Anderson, 2002).
HecMoTps Ha 3HauUTENbHOE KOIMYECTBO UCCIeL0BAHMUM, MOCBSILLEHHbIX OHTOTEHEe3y
OTAENbHbIX KOMMNOHEHTOB Y®, OTHOCUTENIbHO HEMHOIO M3BECTHO 06 0COBEHHOCTAX
TPaeKTOPUM UX pa3BUTUS y LeTel B nepmog oT 5 fo 7 net. BmMecTe ¢ TeM nsyyeHue
3TOro BOMpOCa NPeAcTaBnseTcsl 0COGEHHO aKTyaNbHbIM, MOCKObKY NPEALKObHbINA
BO3PACT ABNSETCS OAHUM U3 KPUTUYECKMUX NMEepUOSOB Pa3BUTUS, KOrAa UHTEHCUB-
Hble MOP(}O-(DYHKLMOHANbHbIE M3MEHEHWS MO3ra COYETATCS C CYLLECTBEHHbIMMU
M3MEHEHUSIMU COLMANbHBIX YCIOBUIA — MEPEXOLOM K CMCTEMATUYecKoMy obyde-
HUtO, TpebyroweMy NoBblleHMS 3OPEKTUBHOCTM MPOU3BOSbHOIO KOHTPONS NMoBe-
LEHUS U KOTHUTUBHOM LeATEeNbHOCTU.

Llens nccnepoBaHus — msydveHume 3 eKTUBHOCTM M BO3PACTHbIX 0COBEHHOCTEM
Paz/IMYHbIX KOMMOHEHTOB MPOM3BOJIbHOM PETYyNALUMN AeSTENbHOCTU U paboyeli na-
MSTU Y AeTel Noc/efoBaTeNbHbIX BO3PACTHLIX rpynn 5-6 n 6 -7 ner.

MeTopuka

B wuccnepoBaHuM npuHAauM  yvactme petm 5-6 neT  (CpeaHui  BO3-
pact — 5.7%0.4 net, N=154, 77 ™anbuvkoB, 77 [peBoyek) U pnetn 6-7 net
(cpenHuii Bo3pact — 6.8+0.3 net, N=199, 100 manbuunkos, 99 nesouyek) 6e3 HeB-
pONOrMYECKUX U NMCUXMYECKMX 3ab0NeBaHUI B aHaMHe3e, nocellatLume CTapLlyo
M NMOAFOTOBUTENbHYH FPynMnbl AETCKOrO Cafa COOTBETCTBEHHO. [ns Heiponcuxo-
NOrMYECcKoro aHanusa passutua YO UCnonb30Banuch Age rpynnbl UHCTPYMEHTOB!
(1) KayecTBEHHble METOAbI aHanM3a OWWOOK WM TPYAHOCTEW BbIMOMHEHUs pas-
JIMYHBIX TECTOB B mpolecce (pOHTasbHbIX (HECKOMbKO [eTell OAHOBPEMEHHO)
U UHOMBWMAYANbHbIX MPOLEsyp TeCTUPOBAHMS, OCHOBAHHbIE HA MPUHLMNAX KOH-
Lenuum avHammyeckoi nokanmsaumu BM® A.P. lypusa (1969); (2) komnbloTepusn-
poBaHHble TecTbl (AxyTrHa v ap., 2017), KoTopble BK/IOYanM peanu3oBaHHble Ha
MAAHWETHOM YCTPOWMCTBE KOPPEKTYPHYK Mpoby, AByXLUBeTHble Tabnuupl Lynb-
Te -Top6oBa, KOHPAUKTHbIN TecT «Touku» (The dots task; Diamond et al., 2007),
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alanTMPOBaHHY ANa aeTelt npouenypy one-back task — tect «Pyku-Horm-ro-
nosa», Kybukmn Kopcu. Mcnonbsyemble METOAMKM NO3BONSIOT OLEHUTb CMOCOOHOCTD
pebeHKa cnenoBaTb NMPOCTOM M 0OPATHOM MHCTPYKLMM, NMEPEKNoYaTbCs C OA4HOM
MHCTPYKLUMU Ha LpYrylo, YAEPXKMBaTb YCBOEHHbIE MPOrpaMMbl, TOPMO3UTb Hepe-
NIEBAHTHbIE 334a4e OTBETbI, NEPEKIOYATLCS MEXAY ABYMS MapanienbHbIMU Npo-
rpaMMamu, KOHLEHTPUPOBATb U YAEPXKMBATb BHUMaHWE Ha 3afaye, B TOM uucne
MOHOTOHHOM, a TaKXe uccnenoBatb 3PHeKTMBHOCTb pabouyert namatu (3puTenb-
HOo-BepbanbHOM U 3pUTENbHO-MPOCTPAHCTBEHHOM). Pe3ynbTaTbl  BbIMOMHEHUS
LEeTbMU NPeasIoKeHHbIX 3agaHui aHanusmposanucb no cxeme 0.A. CemeHoBOM
(CemeHoBa, 2015) c BblaeneHMeM CeMU KOMMOHEHTOB, COCTAaBNSIOWMX UHTErpab-
Hble MoKasaTenu TPYLHOCTEM MNPOrpaMMUPOBaHMWS, M3OMpaTeNbHOM perynsuum
W KOHTPONS AesTeNbHOCTU.

Pesynbratbi

Mpu cpaBHeHWUWU ABYX rpynn AOLWKONbHUKOB (puc. 1) 6bi10 0BHapyxeHo, YTo
BbIPDAXXEHHOCTb KaK UHMe2pansHo2o nokasamens Oeguyuma YO (U=7522.0,
p<.001), TaK 1 ero cocTaBnstOWMX (MPOrpaMMUPOBaHUS, M3BUpaTeNbHONM peryns-
LMK 1M KOHTpONA) Bblle y Aeter 5-6 neT, To ecTb fetr 5-6 neT No CpaBHEHUIO
C AeTbMK 6 — 7 NeT Xye YCBanBatT anroputmel gestenbHoctn (U=8234.5, p<.001),
YOEPXMBAIOT UX B XoAe ee BbinonHeHns (U=7510.0, p<.001) n xyxe KOHTponu-
pylOT pe3ynbTathl cBoen aestenbHoctn (U=8926.0, p<.001). Mpu 3ToM ans BCex
feTeli XapakTepHbIMU OKa3blBaOTCS TPYAHOCTM KOHTPONS, KOTOpbIe, KakK 6bl10 oT-
MeyeHo BbliLLe, NPEOS0NEBAKTCS B TEUEHME BCErO MNALLLEro WKONbHOMO BO3pacTa.
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0,29
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TPYAHOCTU TPYAHOCTU U36MPaTeNIbHOM  TPYAHOCTU KOHTPONA Aedbuuut YO

nporpaMmmupoBaHua perynauum

W 5-6 neT W6-7 net

PucyHok 1. MHTerpanbHble Helponcuxonoruyeckue nokasatenu aeduumuta 0CHOBHbIX KOMMNOHeHToB YO

bonee HW3KU ypoBeHb CHOPMUPOBAHHOCTM PasnyHbIX NnapameTpoB YO Ha-
61t043€eTCA M NPU aHANU3e OTAENbHbIX KOMMOHEHTOB, BXOAALMX B UHTErpasbHble
nokasaTtenn QyHKLMI NporpaMMmnpoBaHuns U u3bupartenbHon perynsuum (puc. 2).
Bce [OWKONBHUKM UCNbITBIBAOT HaMBONbLLKWE TPYAHOCTM NPU NAAHUPOBAHWUU CBOEM
AeqaTeNbHOCTH, CO34aHMN aNrOPUTMOB AEATENbHOCTH, @ TaKKe Npu HeobxoaAnMoCTH
OTTOPMAXXMBAHMA COBCTBEHHbIX HEMOCPEACTBEHHbIX PEAKLMIA, YTO MOXET rOBOPUTb
0 TOM, YTO B AOLLIKOIbHOM BO3pacTe 3T GYHKLUMKU He MpeTepneBatoT 3HAUUTENbHbIX
MN3MEHEHWA.



Bo3pacTHble 3MeHeHns ynpaensowmx QyHKUWIA y aetein 5-7 net

AHanu3 oTAENbHbIX KOMMOHEHTOB MPOrpaMMMPOBAHMS MoKasas, YTo npu ne-
pexofe oT 5-6 K 6-7 rogamM NPOWUCXOAMT 3HAUYMUTENbHbIM CKAa4YOK B Pa3BUTUM
BO3MOXHOCTEN NMOHMMAHUS UHCTPYKLMI, NPeabaBNEeHHbIX Kak B BepbanbHoi dop-
Me (MHorpa c rpaduuyeckoi MOACKasKoM), Tak M B BuAae rpaduueckoro obpasua
(U=9731.5, p<.001). CratcTMYeCKM 3HAUMMbIMKU OKa3aNIMCb TaKXKe U pasnnumns no
rokasaTento TPYAHOCTEN co34aHua cTpaTerui aestensHoctv (U=9247.0, p<.001).
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MHCTPYKUMI anroputmos YAEPKaHUA NPOrpammbl

TPYAHOCTU NPOrpamMMmUpPOBaHUs TPyAHOCTM U3BMpaTenbHOI perynaLum

W 5-6 netr m6-7 ner

PucyHok 2. Heliponcuxonoruyeckue nokasateny aepuumuta pasamyHbiX KOMNOHEHTOB MPOrpaMMMUPOBAHUS
1 U3bMpaTeNnbHOI perynsaumumn AesTenbHoCTu

Mo-BMAMMOMY, BO3MOXHOCTM KOHTPONS HEMOCPELCTBEHHbIX peaKLuii pa3BuBa-
I0TCS B LOLIKONbHOM BO3pacTe He B MOSIHOM Mepe, NMpu 3TOM AeTsaM 5 -6 net 37o aa-
eTca CNoxHee, yeM B 6 —7 neTHeM Bo3pacTe (U=9232.5, p=.041).

Take neTam 5 -6 neT cnoxHee CBOEBPEMEHHO NpekpaLlaT HavyaBLeecs aei-
CTBME M MepekntoyaTbcs C OJHOro AencTBus Ha apyroe (U=7222.5, p<.001), uto
npexne BCEro BaAMseT Ha rpadoMOTOpHbIE U peyeBble GyHKLMU pebeHka. 3ameT-
Hble TPYAHOCTU B CpPaBHEHUW C OeTbMM 6-7 neT HabnaaTcs U B OTHOLEHUM
nepekYeHns ¢ ofHoro cnocoba ferCTBMIA HA APYroi, C OAHOM MporpamMMbl Ha
apyryto (U=8248.0, p<.001), a Takxke B OTHOLUEHMM YCTOMYMBOrO MoamepkaHus
ycBoeHHoM nporpammbl (U=8056.5, p<.001). B cpegHem no 3TMM Tpem napame-
TPaM Mbl BUAMM MHTEHCMBHOE pa3BUTME — ynyulleHWe B ABa pas3a npu nepexone
oT5-6 K 6-7 rogam.

lMoMMMO TpafMUMOHHbBIX 6M1aHKOBbIX METOAOB B AAHHOM UCCNELOBaHWUM UC-
nosb30BaNUCh KoMnelomepHsle Memoodsl. B npobe «Kybuku Kopcu», no3sonsto-
Wel OLEeHUTb COCTOSIHME 3PUTENbHO-MPOCTPAHCTBEHHOM paboyeli namsmu (PI),
netm 5-6 net B cpeAaHeM 3anoMMHaNM NociefoBaTeNbHOCTb M3 3.27 CUMBONOB,
a getm 6-7 net — B cpeaHem 4.81 cumBONa, Npy 3TOM BO3PACTHbIE PaA3IMUMA
obbema PI1 okazanucbh 3HaummbiMmn (U=961.0, p<.001), uto cBuaetenbcTyeT 06
ynyyweHun 3PpPeKTMBHOCTM 3pUTENbHO-MPOCTPaHCTBEHHOM Pl npu nepexope ot
5-6 k 6-7 ropam. B npobe «Pyku-Hoeu-20/108a», TaK)Ke HaNpaBNEHHOM Ha OLLEHKY
P, cpenHas npoAyKTMBHOCTbL (NMpov3BeAeHME TEMMA U TOYHOCTHU) NPABU/bHbIX OT-
BETOB Yy AeTeit 5-6 net 6bina Huxe u coctasnsana 10.54 no cpaBHeHuto ¢ geTbMu
6 -7 net, y KOTOpbIX CpefiHee 3HayYeHne no rpynne coctasnsano 18.39 (U=1176.5,
p<.001), TOYHOCTb BbINONHEHUS 3a4aHMS B 5 -6 neT Takxke 6bina Huxe (U=1549.5,
p=.024). Pe3ynbtaTbl BbINOAHEHUS NPOObI « TOYKU» NPOLEMOHCTPUPOBAIN 3HAYU-
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Moe yBe/IMYeHMe C BO3PACTOM CMOCOOHOCTU He TOMbKO YAEPXKMBaTb MPOCTYIO Npo-
rpaMMmy, HO M MOAABNSTb HEPENEBAHTHbIN 33aHWI0 OTBET: B CEPUSX C KOHTPY3HTHOW
3apaven U=1120.500, p<.001 pna npoayktnesHoctu, U=1513.0, p=.016 pnga owu-
60K; B CEpUSIX C HEKOHIPY3HTHOM 3amaven U=1041.0, p<.001 ons npoayKTMBHO-
ctn, U=1347.5, p=.003 pns ownbok

Takum 06pa3oM, cpaBHeHUe ageTein 5-6 n 6 -7 net 06HapyXMno HepaBHoOMep-
HOCTb B pa3BUTUM OTAENbHbIX KOMMOHEHTOB Y®, yacTb M3 KOTOpbIX hopMupyeTcs
B [OLUKOJIbHOM BO3PACTE AOCTATOMHO MHTEHCUBHO, @ YaCTb HE MpeTeprneBaeT 3Hauu-
MbIX M3MeHeHUN. CyLeCcTBEHHbIE MPOrpeccuBHbIE U3MEHEHUS OT 5-6 K 6 -7 rogam
KacatTcs CnoCco6HOCTM K YCBOEHUIO MHCTPYKLMM U CNEA0BAHUI0 OMpeLeneHHbIM
nporpaMMaM LesTeNIbHOCTU, XOTS U B 6 — 7 IET 3T1 KOMMOHEHTbI Y 0CTatoTCsa OTHO-
CUTeNbHO He3penbiMU. Ta e BO3pacTHas TPAEKTOpUS XapakTepHa U AN pa3BUTUS
paboueit namatn: K 6 -7 rogam ee 3dEKTUBHOCTb M 06bEM 3HAUMTENBHO BO3pac-
TatoT. OTCYTCTBME BbIPAKEHHOW MONOXUTENBHON AMHAMUKM U, KaK CNeACTBUE, OT-
HocuTenbHO Honee HKM3kas 3DHEKTUBHOCTb XapakKTePHbl A8 TakMX KOMMOHEHTOB
YO, kak co3paHue cTpaTernu OesaTenbHOCTU, NepeKkYeHne C OLHOro anropuTMa
Ha ApYroi, KOHTPOJIb 33 pe3yNbTaTaMu AeSTeNIbHOCTY.
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AGE-RELATED CHANGES OF EXECUTIVE FUNCTIONS IN CHILDREN
AGED 5-7 YEARS

M. Zakharova (1)*, G. Sugrobova (1, 2), R. Machinskaya (1)
voronova-m@mail.ru

1 — Institute of Developmental Physiology of the Russian Academy
of Education, Moscow; 2 — Penza State University, Penza

Abstract. Age-related changes in the effectiveness of executive control and working memory
were analyzed in preschool children aged 5-6 years old (mean age 5.7%0.4 yrs) and
6 -7 years old (mean age 6.8 £0.3 yrs). To assess different components of executive functions
(EF), we used: (1) a qualitative group and individual testing procedure based on the principles
of Luria’s concept of dynamic localization of higher mental functions; (2) a computerized
testing procedure, which included the Bourdon-Wiersma cancellation test, two-color Schulte
tables for preschoolers, Hearts and Flowers conflict test, Hands-Legs-Head test (a one-back
procedure adapted for children), and Corsi block-tapping test. Different components of EF
develop heterochronously: some are formed quite intensively at preschool age, and others
do not undergo significant changes. Significant progressive changes from 5-6 to 6 -7 years
involve the ability to assimilate instructions and follow certain programs of activity, although
at 6-7 years these EF components remain relatively immature. Similar age-dependent
changes were found for the development of working memory: by the age of 6-7 years,
its effectiveness and capacity increase significantly. Planning ability, task switching, and
monitoring of the performance results do not demonstrate positive age-related dynamics.

Keywords: executive functions, working memory, voluntary control of cognitive activity,
preschool age, neuropsychology
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BbIABNIEHUE KOTHUTUBHbIX OLUMBOK OPYIOro
YEJIOBEKA NMPUBOAMUT K BbIPABOTKE SDEKTUBHbIX
CTPATEMMIA NEPEPABOTKN MHOOPMALIUK
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Kadenpa MeomnumHckon ncuxonorum n ncnxodusmonorun, CaHkT-Netepbyprekui
rocynapcreeHHbIn yHuepcutet, CaHkT-MeTepbypr

AHHoTauus. Pacno3HaBaHWe KOTHUTUBHbIX OWKBOK Apyroro Yenoseka TpebyeT oT MHAMBMAA
Ko-onepaTtusHoro (no Y. N'yasuHy) pexxvMa opraHu3auun yMCTBEHHOM AeaTtenbHocTu. Llenb
MCCnenoBaHMS: NPOBEpKa rMMoTe3bl, YTO KO-omnepaTuBHbINA pexunm (KP) obnapaet 6onblueit
3P PeKTUBHOCTbIO, YeM MHAMBUAYaNbHbIV (MP), nockonbKy cnocobctByeT dopMupoBaHuio 6o-
nee 3deKTUBHbIX CTpaTermit nepepaboTkn MHGopmauuu. Ucnbityemble rpynnsl VP (N=22)
BbIMOMHANM 33afayy Noucka BU3yasbHO Mano3aMeTHbIX Lieneil B AMHaMuueckoi cpepe. Mc-
nbityemble rpynnbl KP (N=23) Habnopanu 3a CMMyNIMPOBAHHbBIM «MFPOKOMY, BbIMOMHSIOLLMUM
TaKylo e 3agady B ToW e cpege. [1pu oBHapyXeHWM Lenn «Urpok» coBepluan AeicTBue,
OpPMEHTUPOBABLUEE WCMbITYEMOr0 OTHOCUTENbHO 06/1aCTU ee MPUMEPHOro PaCMoNOXKEHUS.
3apava: MaeHTMPULMPOBaTb BepHble 0OHapYXeHMs M OWMOKKM «urpoka» (Mponycku Lenu
1 NOXHble TpeBoru). ITo TpeboBano Kak BbISIBNEHUS Lieneil, Ha pacnosoXeHne KOTOPbIX YKa-
3bIBaN «Mrpok» (MEpBbIi TUM), TaK U Lenei, UM nponyuieHHbIx (BTopoi T1n). Ucnbityemble KP
obHapyxu1Banu Lenu nepeBoro TMMa B YeTbipe pasa, a Lienu BTOPOro Tuna B ABa pasa yvalle,
yeM ucnbityemble MP. [laHHbI pe3ynbTaT 06bSICHANCS TeM, YTO, B OTIMUME OT UcnbITyeMbix UP,
B HauyanbHbIi nepuog, paboTbl ucnbiryemble KP BbipabaTbiBanu BbIcCOk03QhEKTUBHYIO CTpaTe-
TUI0 3pUTENbHOrO noucka. MokasaHa CBA3b MeX/ay KO-OMepaTUBHbIM PEXMMOM YMCTBEHHOM
LeaTenbHOCTU U BbIpaboTKoM 3PdEKTUBHbIX CTpaTernii nepepaboTku MHdopMaLmm.

KnioueBble cnoBa: KOTHUTMBHbIE OWMWOKM, COBMECTHAs MO3HABaTeNbHAs LEATENbHOCT,
KO-onepaT1BHasA LesTenbHOCTb, nepepaboTka MHbOpMaLUmMK, 3puTeNbHOE BOCTPUSTUE, 3pU-
Te/bHOe BHUMaHUe, ABUXKEHUS TNa3

BeeneHue

Pacno3HaHMe KOrHUTUBHBLIX OWKMBOK Apyroro Yenoseka Tpebyer oT MHAMBMAA
0co60ro, K0-0NepaTMBHOrO pexxMMa opraHusaunm yMCTBEHHOM AeSTeNbHOCTU. ITOT
peXuM aKTUBUPYETCS B MPUCYTCTBUM APYroro 4YenoBeka, Koraa MHAMBKMA, Habito-
[aeT 32 HMUM UM BMEeCTe C HUM Y4acCTBYET B COBMeCTHON AeatenbHocTu (Goodwin,
2017). Ecnm B MHAMBKMAYANBHOM peXUMe YesloBeK NPOCTO BbINOHSIET Kakyr-n11bo
YMCTBEHHYI0 3afauyy, TO NpU KO-OMNEepaTvBHOM peXWME OH, C OHOM CTOPOHbI, MO-
nenvpyet (BOCMPOU3BOAMT) MO3HABATE/bHYK AesTeNbHOCTb APYroro 4enoBeka,



BbisiBNE€HWE KOTHUTUBHBIX OLUMBOK...

C LpYroit CTOPOHbI, IOMOHSET €€ pe3y/ibTaTaMyU COOCTBEHHOM KOTHUTUBHOW aKTUB-
HOCTU. TakuM 06pa3oMm, UHAMBKA, BO-MIEPBbIX, BbIYUCISET U aHAIM3UPYET OOBEKTDI
(M MX NpU3HaKK), peneBaHTHble 3a4aye, BbIMONHAEMONM HabNoaaeMbIM YENOBEKOM,
M OLLEHMBAET KOPPEKTHOCTb Er0 BOCMPUSATUS 3TUX 00bEKTOB. BO-BTOPbIX, MHAMBUL,
BbISIBNSIeT 00beKTbl (M MX NPM3HAKM), peneBaHTHble 3aAadve HabnogaemMoro yeno-
BEKa, CO CBOEW YHUKANbHOM NepcnekTMBbI, MOCIe Yero BepubuumnpyeT, BOCNPUHU-
MaeT nun mux yenosek (3otoB 1 ap., 2019). bnarogaps Ko-onepaTMBHOMY peXuMy
opraHu3aumu Nno3HaBaTeNbHOM OeATeNbHOCTM MHAMBMA, BOCMPUHUMAET CUTyaLMIo
yepes [Ba KaHana: Co CBOEi MepCrnekTUBbl M CO CMOAENMPOBAHHONM MepCreKTUBI
LpYroro yenoBeka. Takoi «ABYXKaHa/bHbIM» PeXMUM BOCMpUATHS obnafaeT 3Haum-
TeNbHbIM MPEUMYLLECTBOM Mepej «OAHOKAHANbHbIM»: MHAMBMA, PaCLUMPSIET CBOM
No3HaBaTe/IbHble BO3MOXHOCTM M BbIXOAMT 3a Npefesibl CBOEN OrpaHMYeHHOM nep-
cnektusbl (Hanks, 2000).

[MnoTe3a MccnefoBaHUS: KO-ONEPATUBHDBINA PEXMM OpraHM3aLUMm KOTHUTUBHOM
neatenbHocTn obnagaet 6onbwein 3PHEKTUBHOCTBIO, YEM MHAMBUAYANbHbIN, MO-
cKoNbKy cnocobctyeT hopMmupoBaHnto 6onee ahdeKTUBHbIX CTpaTernini o6paboT-
K1 MHGOpMaLMK.

Llenb nccnenoBaHus: npoBepka AaHHOM r’MnoTesbl Ha NPUMEPE BbIMOHEHMS 3a-
[la4 Ha 3pUTENbHbIM MOUCK B CMOAENMPOBAHHbIX YC/IOBUSIX UTPOBOW AEATENBHOCTY.

Mpouenypa

310poBble UCMbITyeMble Bbinn cnyvariHbiM 06pa3oM pasgeneHsbl Ha v, pabo-
TaBLWMX B MHAMBKMAYanbHOM (rpynna WP, 22 yen.) n ko-onepatneHoM (rpynna KP,
23 ven.) pexxumax. I'pynna NP cmMoTpena opuriHanbHblit 20-MUHYTHbINA BUAEOPO-
NUK (co3aaHHbIM B nporpamMme Minecraft v. 1.12), oT nepBoro nmua n3obpaxatoLmi
ABWXKeHWe no ynuuam ropoaa. Cnpasa 1 cnesa OT LEHTPa 3KpaHa NOSBASIUCH BU-
3yanbHO Mano3aMeTHble Lienn, BpeMS IKCNO3ULMKM Kaxaon coctasnano 7 c. Llenn
npeacTaBnsnu coboii cepble YenoBekonoAobHble GUrypbl, NpeabsBASBLIMECS HA
TEMHO- U CBET/I0-CEPOM (POHe; nx pa3mep Bapbuposasncs ot 0.36 ao 0.66 yrn. rpaa.
3ajava UCMbITyeMbIX COCTOSNNA B TOM, YTOObI KakK MOXHO ObicTpee 06HapYXuTb Lienn
M coo6WMTL 06 3TOM 3KCNEepUMEHTATopY.

lpynna KP cMoTpena TOT Xe caMblii BUAEOPOMK C TEM OTAMYMEM, YTO Ha
HeM MpUCYTCTBOBAN MepCOHAX-«NapTHepP», MAYLWMIA MO TaKOMY Xe MapLupy-
TY M BbIMOMHAIOLWMIA NOUCK Tex xe uenei. Npu obHapyXeHWUM Lenn «napTHep»
coBepLan ykasaTenbHoe [elCTBME, OPUEHTUMPOBaBLIee HabnaaTens OTHOCK-
TeNbHO 06/1aCTM NPUMEPHOro pacnoNioXeHus Lenu (ouametp obnacTu cocTaBnsn
npuMepHo 4.8 yrn. rpaa.). 3afava MCMbITyeMblX COCTOSNA B TOM, 4TOObI CneanTb
3a «MapTHEPOM» M COODLLATb 3KCMEPUMEHTATOPY O €ro BEPHbIX peakuumsax («nap-
THep» yKasan Ha UeNb, M OHa AENCTBUTENbHO OOHapPYXMNacb B yKa3aHHOW UM
obnacTtu), owMBOYHbIX peakuuax («napTHep» ykKasan Ha Lenb, HO B YKa3aHHOM
MM 061acTU HaXOAMNCA MOXOXMIA Ha LeNb AUCTPAKTOP) U MponycKax («knapTHep»
npoLen MMMO Lenu, He 3aMeyvas ee). Bcero ucnbityembiM 0benx rpynn npenb-
asnanocb 35 ueneii. B rpynne KP «napTHep» npaBunbHo pacno3HaBan 12 uenei,
nponyckan 23 uenu, HeBepHO NpuHUMan 3a uenun 12 aucrpaktopos. B nepsbie
8 MWHYT 3aAaHMs UCMbITYEMbIM NPenbIBAANUCH MPEUMYLLECTBEHHO LiENU, Ha KO-
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TOpble yKa3biBan «NapTHep», U AUCTpakTopbl. B cnepytowme 12 MUHYT ucnbiTye-
Mble HabnaanyM NpeuMmyLLecTBEHHO NPOMYCKU Lenein «napTHepom». B Teuenue
BCEro akcnepumeHTa y ucnbityembix rpynn NP n KP ocywectengnach 3anucb ABu-
XEHWUN rnas.

Pesynbratbl

BbinonHeHWe 3agaun pacno3HaBaHMs OWKMOOK «napTHepa» TpeboBano OT uc-
nbiTyembix rpynnbl KP naeHTUdUKaLUMKM Kak BEpHO 0BHapYXKEHHbIX «MapTHEpOM»
uenev (Nepsbii TMN), TaK U UM NPONYLLEHHbIX (BTOPOM TMM). [TOCKONbKY B Frpynnax
MNP v KP uenu 6b1n1 MAEHTUYHBIMUM, Mbl COMOCTaBUAM B 3TUX TPynnax nokasatenm
0bHapyxeHns 060ux TUNOB Lenei. YCTaHOBIEeHO, YTo uchbiTyeMble rpynnbl KP 06-
HapyXu1in [OCTOBEPHO Bonblue Lenei nepBoro Tuna, Yem ucnoityemsie NP (coort-
BeTCTBEHHO, 4.30+0.65 1 0.77£0.21, p<.001). 3TOT pe3ynbTaT 06bLACHAETCS TEM,
4To McnbiTyemble KP nonyyanu nonckasky oT «napTHepa» OTHOCUTENbHO npuMep-
HOro pacnonoXeHns 3TUX Lieniei, B TO BpeMs Kak ucnbityemble UP Takoi noackas-
KW He nonyyanu.

Bonee MHTepecHbIt pe3ynbTat Obln O6HApYXXeH ANg Lenei BTOPOro Tuna, oT-
HOCWTENbHO KOTOPbIX 06€ rpynmbl UCMbITYEMbIX HE MOAYYaau HUKAKMX NMOACKA3O0K.
YctaHoBneHo, 4to nuua rpynnsl KP nouTy B ABa pas3a apdekTnBHEN 06HapyX1Banu
Takue Lenu, Yem ucnoityemsle rpynnsl MP (cootBeTcTBeHHO, 5.95+0.82 11 3.18 £0.55,
p<.01).

JTOT pe3ynbTaT npeacTaBnseTcs Tem bonee yaMBUTENbHbIM, €C/IM YYECTb, YTO,
B 0TAnume ot ucnbityembix NP, ncnbityemblie KP BbINOAHAAM CNOXHYIO ABOVHYIO 3a-
[lauy: C OJHOM CTOPOHbI, OHW CNeAnn 3a KMAPTHEPOMY», OTC/IEXMBAIM €ro yKasza-
TeNbHble AEACTBMS M OCMaTpuBanu 0bnacTu, Ha KOTOpble OH yKasbiBan; C Apyrow
CTOPOHbI, OHM 06CNef0BaNN OKPYXXEHWUE C LIeNblo BbISIBNEHUS LieNei, KOTopble Mor
nponycTutb «napTHep». Kpome Toro, ecnu ot mcnbityembix VP TpeboBancsa nuub
O[IMH BapWaHT OTBETa: «HaLLeN Lenby, TO OT ucnbiTyembix KP Tpe6oBancs Beibop oa-
HOrO M3 TPeX BapMaHTOB: KMPOMYCK LLe/IU», KN0XKHAsA peaKLms», «BepHas peakLumsy.
MTak, HeCMOTps Ha 3HauuTenbHO GonbluMe 3aTpaTbl KOTHUTUBHbBIX U BPEMEHHbIX
pecypcoB, McnbiTyeMble, paboTaBluMe B KO-OMEepaTUBHOM peXMME, BbISBNSAN
noyTi B ABa pas3a bosblue Leneit BTOPOro TMna, Yem MCnbiTyemble, paboTtaslime
B MHAMBUAYANbHOM pexuMe. Kak 06bACHUTb 3TOT hakT?

[ins oTBeTa Ha 3TOT BONpoC Obl NPOBEAEH KAYeCTBEHHbINM aHanM3 AaHHbIX ABU-
XXEHWIM Na3 UCMbITYEMbIX ABYX FPYMn B XOAE BbIMOMHEHWUS BCEro 3agaHus. YcTa-
HOBNEHO, YTO WUCMbITYEMbIE WUCMOMb30BANU ABE CTPATErMM 3PUTENbHOIO MOMCKA.
Crpaterus A coctosna B TOM, YTO B MpoLECCe ABMXKEHWUS MO MapLIPYTy UCMbITye-
MblIiA COBEpLUAN eANHUYHbIE KOPOTKMUE 3puTeNbHble BUKCaLMM Ha pa3Hbix 06nacTax
OKPYXXEHMS, NnepeMexatoLmnecs CpaBHUTENbHO BONbLUMMM CaKKaAaMu aMNIUTYyA0MN
0o 9-10 yrn. rpaa. 3puTenbHble GUKCALMKM HACTO HOCUAM HEMOC/Ief0BaTeNbHbIN,
XaoTuyeckumit xapaktep. Ctpaterns b coctosna B TOM, YTO UCMbITyeMbI BbliOMpan
CpaBHUTENbHO HebonbLUy 061acTb NOMCKA, COBEPLUAN HAa Hel 3 -5 3puTenbHbIxX
durKcaumi, pacnonoXeHHbIX BMAOTHYKO APYr K ApPyry, 3aTeM peann3oBbiBan Cak-
Kafy K cnepytouleii BbolbpaHHOW obnacTu noucka, cosepluan uvepesy dukcauuii
Ha HeW 1 T. 4. (cM. puc. 1).



BbisiBNE€HWE KOTHUTUBHBIX OLUMBOK...

PucyHok 1. Mpumepsbl cTpaTernm 3putenbHoro noucka A (cnesa) u b (cnpaea)

MccnepnoBaHus nokasbiBaloT, YTO YMEHblUeHMe pa3Mepa M BM3yanbHOW «3a-
MeTHOCTM» (visual conspicuity) uenu NpMBOAMT K YMEHbLUEHUIO aMMANUTYAbl Cak-
Kaf, ¥ YBENMYEHUIO KONMYECTBA UK AJIMTENIbHOCTU 3pUTENbHbIX duKcaumii (Hanp.,
Jacobs, O'Regan, 1987; Over et al.,, 2007). 310 0bbscHSeTCS 0COBEHHOCTAMMU 06-
NacTu, KOTOpas aHanM3npyeTcs BO BpeMs ofgHomn dukcaumm B3rngaa (visual span).
Ecnm uenb Mano3ameTHa 1 0bnafaet ManeHbkMM pa3sMepomMm, TO A4S ee 0bHapyxe-
HUS OOHOM PUKCauMKM HefoCTaTodHO. C y4eToM TOro, YTO LLeSIM B HACTOSLLEM 3KC-
nepuMeHTe Kak pa3 obnaganu mMano3aMeTHOCTbO M ManbiM pazmepoM (o1 0.36 no
0.66 yrn. rpap.), MOXHO CAenaTth BbIBOA, 4TO, MO CPAaBHEHMIO CO CTpaTernen A, cTpa-
Ternsa b sBnsnack 3HauymTeNnbHO 6onee 3pPeKTUBHOM.

O6HapyxeHo, 4To cpeau nuu, paboTaBWMX B MHAMBUAOYANbHOM PEXMME, TOSb-
KO ABa venoseka u3 22 (9 %) ucnonb3osanu ctpatermio b. Hanpotus, cpeau nuu,
paboTaBLWMX B KO-ONEPATMBHOM pexume, cTpatermio b ucnonbsosanu 16 yenosek
n3 23 (70 %). Kak 06bscHMTb 3TOT hakT? Mo onpefeneHnto aMepukaHCKoro nccneno-
Batens Y. [yaBuHa, LEeVCTBMS NOAEN SBNSIOTCS KO-ONepaTUMBHBIMU B TEX CITyHasnX, KOr-
[l KXIbIM U3 HUX CTPOMUT CBOE CNeaytoLlee AeMCTBME 3a CHET BbIMOHEHMS onepaLmi
C MaTepuanoMm, NpeaocTaBneHHbIM ApyruM yenosekom (Goodwin, 2017). MpumMeHum
3TOT B3MNSA, K HAaLEMY KCMEPUMEHTY, Fe UCTbITyeMbli rpyninbl KP cnegm 3a «napTHe-
POM», KOTOPbIX BbINOMHSAET 33434y Ha 3pUTENbHbINA NMOUCK M NpW 0OHAPYXKEHWUM Lienu
YKa3bIBaeT Ha 061aCTb ee NPUMEPHOro PacnonoXeHus. ITy 061acTb MOXKHO paccMma-
TPUBaTb Kak MaTepuan, NpefoCTaBNeHHbIN UCMbITYeMOMY ApYrUM YenosekoM. Mcnbl-
TyeMbI Npoao/mKaeT paboTy € 3TMM MaTepUanoM, NbiTasiCb BOCNPOU3BECTU AENCTBUS
«napTHepa» No 0OHapYXXeHUIO Lenu B 3aaaHHOM 061acTv Npu 3aiaHHbIX BPEMEHHbIX
orpaHuyeHusx (7 c). 3T yCnoBMS BbIHYXAAKT ero nepecTpanBaTb CBOK KOTHUTUBHYHO
LLesTenbHOCTb M nckaTb Bonee 3pdeKkTUBHbIE CNOCOOLI peLleHns 3a4a4n.

MOXHO MpeAnonoXuTb, YTO Y NuL, paboTalolmx B KO-ONepaTUBHOM pexuMe,
dopMupoBaHue cTpaternm b nponcxoamT B HayanbHbIM nepuog, paboTbl, KOraa oOHM
UWYT Lenu B 061acTaX, yKasaHHbIX «napTHepomy». Kak ye oTMeyvanocb, faHHas
cTpaTerus XxapakTepusyeTcs 3Ha4YUTeNbHbIM KONMYECTBOM BIM3KO pacroNoXXeHHbIX
dukcaumi B3rnapa. B ceasm ¢ 3Tum y ucnbityeMbix KP 6bi1M nogcuntaHbl nokasa-
TENM KoNuyecTBa Takmx dukcauuii Npu nocnesoBaTeNbHOM NoucKe NepBbiX NSTH
uener nepeoro Tmna. 3atem ucnbityeMble KP 6b111 pasgeneHsl Ha rpynny auu, He
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0OHApY)XMBLIMX HW OQHOM Llenu NepBoro Tvna npu BbINOAHEHUW 3adaHus (7 yen.,
rpynna KP-1), n nuu, ycnewHo ux obHapyxumslumnx (16 uen., rpynna KP-2).

[ins nokasatens KonMYecTBa 3puTeNbHbIX dukcaumit (tabn. 1) 6bin npose-
LEeH [AMCNEPCMOHHBIA aHanM3 C MeXrpynnoBbiM daktopoM «[pynnas (rpynmbl
KP-1 v KP-2) n BHyTpurpynnosbim daktopoM «Homep uenu» (uenn 1, 2, 3,4, 5). Bbl-
SIBNEH 3HauMMbI 3ddekT dakTopos «[pynna» (p<.001), <Homep uenu» (p<.001)
1 nx B3ammogencTeus (p <.001).

Tabnuua 1. CpegHee KonmyecTBo GUKCaLMiA B3rnsLa Npy novcke Lenei B noarpynnax KP

Lenb
Tpynna Ne1 Ne 2 Ne3 Ne 4 Ne 5
KP-1 0.71+0.82 1.42+1.05 4.00£1.90 3.14%£1.26 3.00£1.81
KP-2 3.68+0.54 6.370.69 18.75+1.25 15.43+0.81 15.18+1.20

Kak BWMAOHO M3 MpWMBELEHHbIX [AaHHbIX, B OT/AMYME OT MUCMbITYEMbIX Tpyn-
nbl KP-1, ucnbityemble rpynnbl KP-2 neMOHCTPUPYHOT BbIPAXXEHHYIO TEHAEHUMIO
K BO3pACTaHWI0 KOnM4ecTBa B/M3KO pacnonoXeHHbIX hUKcaumii B3rnsaa npu no-
UcKke Leneil nepBoro TMna. 3To CBUAETENbCTBYET O GOPMUPOBAHUM Y UCTIITYEMbIX
cTpaterun b. DTy cTpaTerMio OHW TakxXke MPUMEHSIN MPU MOUCKE Liefiel BTOpOro
TMNa (MPOMYLEHHBIX «NApTHEPOM»). ITU Lenn ucnbityemble rpynnbl KP-2 o6Hapy-
XUBaNM B YeTblpe pasa yalle, yeM ucnbityemble rpynnbl KP-1, y koTopbix cTpaTe-
rma b He Bbina cdopMupoBaHa (cooTBeTcTBeHHO, 7.81+0.78 n 1.71 £.60, p<.001).

BbiBoAbl

Mpu cpaBHeHUU ntoAel, NPOCTO BbIMOMHAWMX 33434y HA 3pUTENbHbIA MO-
UCK, W NofeN, cnefswmx 3a BO3MOXHbIMM OLIMOKAMU YeNoBeKa, BbIMOMHSO-
Wwero 3Ty Xe 3adayy, BbIICHWUIOCb, YTO BTOpble HAXOAAT MepuenTUBHbIe Lenu
B ABa pas3a 3¢ddekTuBHee, YeM nepeble. ITO 06bACHAETCS TEM, YTO BTOPbIE ML,
B OT/IMYME OT NepPBbIX, OPraHU3YHOT CBOO MO3HABATE/bHYIO LeATE/IbHOCTb B 0COOOM,
KO-0OMepaTMBHOM, pexume. BrniepBble 3KCnepuMeHTanbHO NMOATBEPXKAEHA rMMoTe-
33 0 TOM, YTO KO-OMepaTUBHbIM PEXUM OpraH13auumn NO3HABATENbHOW AeATeNbHO-
CTM cnocobcTByeT GOPMUPOBAHUIO HOBbLIX CNOCOBOB 06paboTkn MHDOPMALUK U,
B YaCTHOCTH, 6onee 3(HEeKTUBHbIX CTpATErnii 3puUTENIbHOrO NMOUCKA.
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ANOTHER PERSON’S COGNITIVE ERROR IDENTIFICATION LEADS
TO EFFECTIVE STRATEGIES FOR INFORMATION PROCESSING

N.E. Zotova*,[M.V. Zotov], I.S. Korotkova, A.Yu. Belousova
n.e.zotova@mail.ru

Department of Medical Psychology and Psychophysiology, Faculty
of Psychology, Saint Petersburg State University, Saint-Petersburg

Abstract. Recognition of another person’s cognitive errors requires a co-operative mode
(Goodwin, 2017) of mental activity. The study aimed to test the hypothesis that the
co-operative mode is more effective than an individual one, since it promotes more effective
information processing strategies. Healthy participants were divided into two groups. Group
1 (individual mode) performed a task of detecting visually non-salient targets in a dynamic
scene. The same scene was presented to Group 2 (co-operative mode), but they also
observed a simulated “gamer” who was detecting the same targets. Upon detecting a target,
the “gamer” pointed to its approximate location. The task was to monitor the “gamer” and
identify his correct target detection and errors (missed targets and false alarms). This task
required Group 2 to detect both targets pointed out by the “gamer”, and targets on which
they did not receive such a hint. Group 2 was almost twice as effective as Group 1 in the
detection of “missed” targets for which they did not receive hints. Group 2 seemed to form
a highly effective strategy for visual search in the initial period of performance, when
subjects detected targets in the areas pointed out by the “gamer”. The study showed that
performing in a co-operative mode contributes to the formation of new ways of processing
information and, in particular, more effective strategies for visual search.

Keywords: cognitive errors, joint cognitive activity, co-operative actions, information
processing, visual perception, visual attention, eye movements
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OLLUUBKA OLIMBKE PO3Hb: YTO ABMXEHUA INMA3
MOIYT PACCKA3ATb O YTEHWUM BCNYX?

B.W. 3ybos*, B.O. [Mpokaesa, E.N. PuexakanHeH
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Ccriery, Cankr-lMetepbypr

AHHoTauus. VccnenoBaHue MOCBALWEHO O0COBEHHOCTIM MeXaHU3MOB 3puUTeNbHOW 06paboT-
KM TeKCTa Npu BO3HUKHOBEHMM OLLIMOOK B YCTHOM YTEHMM HA pycckoM si3bike. B paboTe npen-
CTaBNeHbl pe3ynbTaTbl KCNEPUMEHTA, B Xoae KoToporo 10 HocuTeneit pycckoro s3bika Yutanm
[Ba TEKCTa BC/IYX, MPW 3TOM OCYLLECTBASNACh PErUCTPaLMS ABMXKEHUIA ux rnas. B cTatbe co-
MOCTaBSIOTCA NATTEPHbI ABMXKEHWI 133 NPU CaMOKOppeKLMSX (CAaMOUCNPaBIEHNSX) YNTat0-
LLero U npu HesaMeyeHHbIX olwmnbKax. Pe3ynbTaTbl CBUAETENLCTBYIOT O TOM, YTO MapaMeTpbl
LBWXKEHUI rnas3, cBs3aHHble ¢ 3ddekTaMu nosfHei 3puTenbHoi 06paboTku, pasnuyatoT-
€S B 33BMCMMOCTM OT TMNa OLMOKM: NpU caMoKoppekumuax Habnonaetcs 6onblue perpeccuii
K CnoBy, B KOTOpPOM 6bina gonylieHa owunbka, U M3 Nocnenytolwero C0Ba K NpeabiayLmnm
(dparMeHTaM TeKCTa, @ TakXe B Lie/IoM 3aTpaynBaeTcs 60blue BpEMEHU Ha NpOoYTEHUE C/OB
C oWnbKoM, KoTopas Bbina 3aMeyeHa 1 ucnpaeneHa. Pasnnunii B adpdektax paHHeit 06paboT-
KM KaK C/I0B C 3aMEYEHHOM M UCNPaBIEHHOM OWMOKOM, TaK U CIOB C He3aMeYeHHOW oLMOKOM
He 6b1710 06HapYXKeHO; NPeAnoNOXMUTENbHO, NPOLLECC CAMOKOPPEKLIMU HAYMHAETCS BO BPeMS
3puTenbHoit 06paboTku cnoBa, CneayoLero 3a OWNBOYHbIM.

KnioueBbie cnoBa: yteHue BC/yX, OWMOKKU, PerucTpaums OBUXEHUI a3, CaMOKOPPeKLmK,
PYCCKUI 93bIK

MccnepnosaHme nopgaepxaHo rpaHtoM PH® N2 21-18-00429 «KorHUTMBHbIE MEXaHU3Mbl 06-
paboTku MyNbTUMOAANbHOM UHPOPMALIUK: TUM TEKCTA U TUMN PELUMUEHTAN.

BeeneHue

YreHune Bcnyx coBMelaeT B cebe [Be MOAANbHOCTU: peLenTMBHAs LesTenb-
HOCTb OCYLLECTBASETCA MO BMU3yanbHOMY KaHay, a NPOAYKTMBHAs — MO ayauanb-
HoMy. TaknuM 06pa3oM, B XO4E U3YHeHUS YTEHMS BCIYX MOXKHO MONYYUTb CBELEHNS
0 TOM, KaK B peasibHOM BPEMEHW MPOUCXOANT NepekoYeHMe C OLHOro BMAA peye-
BOW [eSTeNbHOCTU U C OLHOM MOLANbHOCTH Ha APYryio.

B opHoOW M3 nepBbix paboT MO MCCNEROBAHMIO OBWMXKEHWI FNa3 Mpu YTeHUn
Bcnyx (Buswell, 1920) 66110 nokasaHo, YTO ABMXKEHMS a3 BO BPEMS YCTHOTO YyTe-
HMS TakxKe BKJIIOYAKOT CaKKadbl, perpeccumn, Mponyck C0B v Apyrue SBNeHUs, Ha-
6ntopaemble nNpu yteHun npo cebs. bonee nosaHMe mccnenoBaHMS B OCHOBHOM
NOATBEPXAAIT KayeCTBEHHOE CXOACTBO YTEHWS BCAYX C YTeHMeEM npo cebs, Ho
Mexay 3TUMK ABYMS MOAANIbHOCTIMM OTMEYAKOTCS U CYLLEeCTBEHHbIE KONIMYECTBEH-
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Hble Pa3nnyYua: CpeaHss NPOLOIKUTENBHOCTb GUKCALMI NPU YTEHUU BCAYX MpU-
MepHO Ha 50 Mc 6onblue, CpeaHss AMHA CakKag KopoYe, a perpeccuMmn BCTpeyaTcs
yauwe (Rayner et al,, 2012; Inhoff, Radach, 2014). Mpu uteHnn BCnyx B3rnsg onepe-
KAEeT apTUKYNALMIO 3BYKOB, YTO BAeYeT 3a Co60l yBenmMyeHne Konmyectsa hukca-
LM, OCHOBHAS Lie/Ib KOTOPbIX — YMEHbLUTb PACCTOSHUE MEXAY YaCTbto TEKCTA, e
B AAHHbI MOMEHT Hax0AMTCS B3rNsA, U TOM, KoTopas o3Byunsaetcs (Lévy-Schoen,
1981; Rayner, 1998).

MocKonbKy YTEHWE BCYX — 3TO Pa3HOBUAHOCTb YCTHOM peyu, B HE MOTYT Npu-
CYTCTBOBATb PA3/IMYHbIE XE3WUTALMOHHbIE SBIEHUS, OOHUM M3 KOTOPbIX SIBASIOTCS
CaMOWCMNpaBNEHNUS (3aMeYeHHble M UCMpaBneHHble owunbku). JaHHbil deHoMeH
nofpo6HO OMUCAH Ha MaTepuane pasHbIX S3bIKOB U B Pa3HbIX BUAAX PEYEBOM fe-
arenbHocTu (Eklund, 2004; Maruyama, Sano, 2006; Fox et al., 2017; MNopnecckas
n ap., 2019). O6bIYHO CaMOKOPPEKLMS COMPOBOXAAETCS KPAaTKOBPEMEHHOW nay3oM
Xe3UTaluu, BO BPEMS KOTOPOW, MPeANONOXUTENbHO, MPOUCXOAUT MAEHTUDUKALMS
oWKnBbKM 1 0bayMbiBaHME cnocoba ee UCMpaBNieHMs, NOCie Yero ¢oBo unu dpa-
3a, B KOTOpbIX Obla fLonyleHa owmnbKa, NepeyunTbiBAKTCS 3aHOBO B TOM BapMaHTe,
KOTOPbI KaXeTCs unTatoLeMy npaBubHbiM. OwmnbKa MoXeT OblITb 0CO3HAHA rOBO-
pSILLMM BO BPEMS TOTFO, KakK C/IOBO elle He MPOM3HECEHO 0 KOHLA, UK yXe nocne
npouteHus cnepytoulero cnosa (boraaHosa-bernapsH u ap., 2013). Mcnonb3oBaHue
METOAMKMU LBUKEHWI a3 NpU U3YHYEHUM YTEHWUS BCYX LAET BO3MOXHOCTb NPOBe-
pWTb NPELNONOXKEHUS O TOM, B KAKOM MOMEHT OLUMOKA 0CO3HAETCS YMTAOLLMM, YTO
nossosisieT 6onee AeTanbHO ONMCaTh NPOLLECC YTEHUS B TOM YMC/IE KaK BUL, MOPOXK-
LeHus peun. PaHee nogo6Hble NpeanonoXeHus BbiCKa3blBalMCh TObKO HA OCHOBE
aHanu3sa 3Byvawer peun. OwnbkM 1 cnocobbl MX UCMPaBNEHUS NPeACTaBAAOT CO-
601 LLeHHbIM MaTepuan Ans U3y4yeHus peyeBoro MOHUTOPUHTA — MEXaHW3Ma, Ko-
TOpbIii 06ecneynBaeT KOHTPOIb COBCTBEHHOW peyeBoit NPOAYKLMM Ha Pa3fIMUHbIX
3Tanax nopoXAEHWS peyu.

MeTopuka

JKCNepuMEHT, KOTOpbIM ONWCbIBAeTCS B CTaTbe, — 3TO 4aCTb KPOCC-/IUHT-
BMCTUYECKOTO MCCNefOBaHUS Xe3UTALMOHHbIX SBNEHWUIA B PyCCKOM Kak pOLHOM
A3bIKE M AMOHCKOM Kak MHOCTPaHHOM. B cTaTbe Mbl paccMOTpuM pesynbTaTbl TON
4acTu 3KCNepuMeHTa, B KOTOPOW HOCWUTENM PYCCKOTO S3blka YMTANM TEKCTbl Ha
pyCCKOM f13blKe, U COCPeA0TOYMMCS TONIbKO HA aHanu3e napameTpoB ABUKEHWUI
rnas npu BO3HMKHOBEHMM PasHblX TUMOB OWMOOK B YCTHOM peyn.

B kavectBe cTMMynoB 6blM MCMONb30BaHbI ABa (GparMeHTa, OnNUCaTenbHbIN
M MOBECTBOBATE/IbHbIN, M3 MOBECTM Ha AMOHCKOM s3bike «Natsu no niwa» KOmMoTo
Kaa3ymu u nx pycckme nepesoabl (Kansymu tOmoto: ipy3sbs / Mep. E. baiibukosoi.
M.: Komnaciug, 2018). nHamMmueckuit (NOBECTBOBATENbHbIN) M CTaTUYECKMIA (0nu-
caTeNbHbIi) TEKCTbl Ha PYCCKOM f3blKe BblM CXOXM MO YUTabenbHOCTU (MHOEKCHI
5.15 n 5.64 cooTtBeTcTBEHHO, cornacHo http:/ru.readability.io/), konuyecTBy cnos
(176 v 173 cnoea), konuyectsy npeanoxeruit (no 15 npeanoxenuit) u cpegHemy
KonuuecTsy cnoB B npennoxenun (11.73 n 11.53 cnosa).

[n3aiH 3KcnepuMeHTa BKAOYan B cebs perncTpauuio  OBMXKEHWIM rnas3
M AMKTODOHHYHO 3aMUCh YTEHWUS TEKCTOB BCAYX. [BUXEHUS rNa3 perncTpupoBanmch
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¢ nomouibto anTpekepa EyeLink 1000+ B MOHOKYNSIPHOM pexuMe, NONIOXEHME T0-
NoBbl GUKCUMPOBANOCH BEPXHEN MIAHKOW. TEKCTbl NPeabSBASANCH Ha IKpaHe, Obinn
HabpaHbl YepHbiM WpndToM Georgia (16 kernb) Ha 6enoM GoHe, MEXCTPOUHBbIN
uHTepean — 1.5, paspewenune skpaHa 1600 x 1024. YteHne BCAyx 3anucbiBanochb
¢ nomouwbto amkTodoHa Olympus DM-720 B pexume cobpaHus, Gopmat ayamo-
danna WAV, 44100 lu.

IKCNEPUMEHT COCTOS/ U3 ABYX 3TanoB, KOTOpble NPOBOAUINCH C UHTEPBAZIOM
B 1.5-2 Hepenn. Ha KaxpoM 3Tane y4aCTHMKM [OMKHbI OblM NpoUYMTaTh BCIYX
C NpUBbIYHOM Ans ce6s CKOPOCTbI OAMH TEKCT HA PYCCKOM SI3blKE U OAMH TEKCT
Ha ANOHCKOM s3blke. OpWUIrMHANbBHBIA TEKCT M ero nepeBof 6blin npeacTaBneHbl
B pa3Hble AHM B PaHLOMM3MPOBAHHOM nopsake. [pouenypa ayano3anucu Haum-
Hanacb B TOT MOMEHT, KOTAa YYaCTHUK HAauYMHaN unTaTth TEKCT. Mbl onuMpanuch Ha
MoJlyYyeHHble B NMPeALEecTBYOLWMX UCCIEA0BAHUIX [aHHbIE O TOM, YTO BpeMms, Ha
KOTOpOe B3rNn4[ onepexaer ronoc, — eye-voice span (EVS) — ansg 6ykBeHHbIX 53bl-
KoB cocTasnsieT okono 500 mc (Inhoff et al,, 2011), nosTomy, NpeanonoXnTeNbHO,
B MOMEHT MPOU3HECEHMS LLeNIeBOro C/I0Ba B3NN YMTAOLLErO HaMpaBeH yXe Ha
cnepytoulee cnoo. [ng yyeta 31oro akTopa aHanM3npoBanuChb NapamMeTpbl ABU-
XEHWIA TNa3 Kak Ha CioBe, rae 6bina coBeplueHa OWKbKa, Tak M Ha ClefyrLeM
3a HMM. HenocpeacTBEHHO MOC/IE MPOYTEHUS KAXKAOr0 TEKCTA YYACTHUKU LOMXKHbI
6bl1M NnepeckasaTb ero M oueHWTb No wkane ot 1 o 5 (roe 1 o3Hayano «nerko»,
a 5 — «tpynHo»). B nccneposaHum npuHsanm yyactre 10 Hocutenei pycckoro si3bika
o1 19 po 28 net, He MMEILLMX BbISIBIEHHbIX HAPYLWEHWI peyn u yteHus. B cpenHem
YTEHMe CTAaTUYECKOro TEeKCTa 3aHMMano OKoso 87 CeKkyHA, AMHAMUYECKOro — OKO-
N0 79 cekyHa.

Pesynbratbi

Bblnn NnpoaHanM3npoBaHbl NapaMeTpbl ABUXKEHMI a3 Npu ABYX TUNAX OWM-
OOK: CAaMOKOPPEKLMUAX U HE3aMEYEHHbIX OLIMOKAX, KOTOPble HE Bbi3blBaIM XE3U-
Taumii. B knaccudukaumax owmnboK B YCTHOM peun, Kak MpaBuio, BbIAENSIOT elle
3aMeyeHHble (TO ecTb Bbi3BaBlUME peyveBOi cHOM), HO HeucnpaBieHHble OLWn6-
KM, HO WX KONIMYECTBO MpPU YTEHWU MHDOPMAHTAMM PYCCKON3bIYHBIX TEKCTOB
B HalleM 3KcnepuMeHTe ObifI0 HeAOCTATOYHbIM A/18 BblAENEeHWUs TakuX SIBNEHUNM
B CaMOCTOSTE/IbHYIO TPYNMY U COMOCTaBNAEHUS C APYTMMU BUAAMU OLIMBOK (4YeTbl-
pe cnyyas). Bcero Bctpetmunoch 29 camokoppekumii U 14 HesameuyeHHbIX OWMBOOK.
OAHMM M3 4acTO BCTPEYAMLWMXCS C/Ty4YaeB CaMOKOPPEKLMM CTano MCrnpasieHune
ownBOYHOro CI0Ba 8Yepa Ha C/I0BO 8eyepa B NpeanoXeHun «5 elle ¢ Bedepa o4eHb
HEepBHMYAN M HOYbKD MOYTU He CMan»; Apyras pacnpocTpaHeHHas MCNpaBneHHas
owwnbka — 3aMeHa yaapeHus B CioBe 00ckuU Ha Oocku. HesameueHHble oOWMOKM
06bIYHO NPOABASAANCH B BMAE NPOMYCKA COH3a (U, HO) M 3aMEHbl OKOHYAHUA (nane —
nanodi, nodapeHHbix — nodapeHHol).

Mpy aHanu3e ABWMXEHUI rNa3 Ha CNoBax, rae Oblin coBepLueHbl OWKnbKK, yaa-
NIOCb OBGHAPYXXMUTb HEKOTOPbIE Pa3NUuMg Mexay naTrepHamu rnasofBuraTenbHoM
AKTMBHOCTM NMPU CAMOKOPPEKLMAX M HE3aMeUYeHHbIX omnbkax. Bce owmnbku aHanu-
31poBanuch B 06LLeM MaccuBe, AKTOP yYACTHMUKA He YYMUTbIBACS, NOCKObKY 06-
Lee KosIM4eCcTBO OLWMBOK HbIN0 He 0UYeHb 60NbLIMM M OWMOKM Y Pa3HbIX YYACTHUKOB
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BO3HMKANM MPY YTEHWM pasHbIX CNOB. [N aHanM3a BCEX KONMMYECTBEHHbIX nepe-
MEHHbIX MCMOMb30BaNCA HenapameTpuyeckuii U-kputepuii MaHHa - YUTHM, NO3BO-
NAOLWMIA OLLEHUTb PA3MumUg MEXAY ABYMS HE3aBUCUMbIMU BbIOOPKAMU: CIy4asMu
CaMOKOpPEeKLMM U He3aMeYEHHbIMK OLWKnbKaMu. [pu aHanM3e HOMUHATUBHbIX [aH-
HbIX Mcnonb3oBanca kputepuii x? MupcoHa. CyMMa anutenbHoCTel Bcex dukca-
UM 1 obliee uncno gukcaunii 6bi1m 6onblle HA C1I0BaX, OWMOKM B KOTOPbIX Oblin
ucnpasnexbl (U=294.50, p=.018; U=305.50, p=.006 cootBeTcTBEHHO). K Takum
CIOBaM YYaCTHUKM coBepLianu 3HauymMmo bonblue perpeccuii (U=285.00, p=.021).
Kpome TOro, B rpynne cnoB C 3aMe4YeHHbIMM OWMOKaMK Bbino 3HauUMMo Bonblie
CNIOB, K KOTOPbIM COBEpLUaNach Perpeccus, Yem B rpynmne C HeaMeyeHHbIMM OLIKG-
KaMmu (x*=4.24, p=.039). OgHako cyMMa AIMTENbHOCTM BCEX BUKCALMit OT NepBon
(uKcauum B 30HY MHTEpeca [0 yX04a BNPaBO C BK/IKOUYEHUEM PErpecCcuBHbIX QuUK-
caumii (go-past reading time) He oTAMYanacb Npu CpaBHEHMMU ABYX TUNOB OLWMBOK
(U=241.50, p=.153). Pa3nnumng Bo BpeMeHU NepBOro NpoxoAa He AOCTUIIU CTaTU-
cTMyeckow 3Haunmoctn (U=172.00, p=.434).

Mpu aHanuze cnoB, cnefyroLwmnx 3a owWMbKaMu, Mepsbl, BKIKYaOLWMe AUTENb-
HOCTb NMepBO HUKCALMU U CYMMY LNIUTENBHOCTU BCeX BUKCALMI, 3HAUMMO He pas-
NINYANKUCh B 3aBUCMMOCTM OT TOTO, MAEHTUDULMPOBAN FOBOPALLMIA OLUIMOKY UAKN HET
(U=173.00, p=.600; U=334.00, p=.136 cooTBeTCTBEHHO). [1pM 3TOM B Cnyyasx ca-
MOKOppEKLMM 13 CeAyloLWero cnoBa Habnoaanocb 3Ha4MMo Honblue perpeccui,
4yeM Mpu HesaMeyeHHbIx owmnbkax (U=227.00, p=.011), u B uenom perpeccus m3
CllefytoLLero CI0Ba BO3HMKana vaue (x*=6.34, p=.012).

06cyxaeHue u BbiBOAbI

MonyyeHHble pe3ynbTaTbl AEMOHCTPUPYIOT, YTO 0OpaboTka TekcTa nMpu camo-
KOppeKLMax oTinyaercs oT 06paboTkm TekcTa B Cly4ae HeMCNPaBAEHHbIX OLWMOOK.
MapamMeTpbl ABMXEHWI rnas, cBa3aHHble ¢ 3ddekTaMu No3aHen 3puTeNbHON 06-
paboTKM, pa3nMYaKOTCs B 3aBUCMMOCTU OT TUMNA OLUMOKM: NPU CAMOKOPPEKLIUAX YM-
TalowWMiA B LLeNIoM 3aTpaynBaeT 6osblle BpEMEHM HA MPOYTEHWE CNOB C OLUMOKOM,
coBepluaeT Honblue perpeccuii K CoBy, B KOTOPOM Obina fonyleHa owmbka, U 13
nocnenymoLlero cnoea K npeaplaywinm dparmMeHtam Tekcra. OTcyTCTBME pasnnunii
B 3 dekTax paHHei 06paboTkM Npu CAMOKOPPEKLMSIX U HE3aMeYeHHbIX oWwmnbKax,
no BCeW BUAMMOCTU, CBUAETENLCTBYET O TOM, YTO OLWMOKA B C/IOBE OCO3HAETCS YM-
TaOLWMM He BO BPEMS YTEHMSA 3TOrO CNOBA, & B XOAEe MPOYTEHUS creaytowero (npu
3TOM 3TO OCO3HaHME HE BAMSIET HA BPEMS YTEHMS CNeayioLlero CnoBsa), Nocae vyero
NPOUCXOAMT BO3BPAT K OLUIMOOYHO NPOM3HECEHHOMY CIOBY, M PparMeHT NepeymnThI-
BAETCA Le/IMKOM YXXe B UCMPABNEHHOM BUAE.

B pabote npepacTtaBneHbl pesynbTaTbl MCCNELOBAHWS Y4aCTHOTO acnekta Kak
NaTTepPHOB ABWXEHWUS TNa3, Tak M Xe3UTALMOHHBIX SBNEHUIA MPU YTEHUU BCAYX.
[anbHelwee nocnepgoBaTenbHOE PacCMOTPEHME OTAENbHbIX COCTABASIOWMX ITO-
ro npouecca (Hanpumep, APYrMX Xe3uTaLUMOHHbIX SBAEHWI) AO/MKHO MO3BOAMUTH
B UTOre NpUBAN3UTLCS K MOHMMAHUIO TOTO, Kak MPOMCXOAWUT B3aMMOLENCTBHE pa3-
JIMYHBIX MOAANbHOCTEM U MepekNioyeHne C MOPOXAEHWUS Ha BOCMPUATME peyn
B NpoLiecce peyeBo AeATENbHOCTY.
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NOT ALL MISTAKES ARE ALIKE: WHAT CAN EYE MOVEMENTS TELL
US ABOUT READING ALOUD?

V.. Zubov*, V.0. Prokaeva, E.I. Riekhakaynen
v.zubov@spbu.ru
Saint Petersburg State University, St. Petersburg

Abstract. The study describes the mechanisms of visual text processing when various types of
errors in oral reading occur. The paper presents the results of an experiment with 10 Russian
speakers who read two texts in Russian aloud, while their eye movements were being
recorded. The two main types of speech errors under consideration were self-corrections
and unnoticed errors. The results indicate that the patterns of eye movements associated
with the effects of late visual processing differ depending on the type of error. In the case



OwnbKa ownbKe po3Hb: YTO ABUXKEHMUS a3 MOrYT pacckasaTb O YTEHWUM BCIyX?

of self-corrections, more regressions to the word where the error occurred, and from the
next word to the previous one were observed. Furthermore, in general, it takes more time
to read words with an error which was noticed and corrected. No differences were found in
the effects of early processing of both the words with self-corrections and unnoticed errors.
Presumably, the process of self-correction begins during the visual processing of the word
following the erroneous one.

Keywords: reading, mistakes, eye tracking, self-corrections, Russian

Research supported by grant project #21-18-00429: “Cognitive mechanisms of multimodal
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AHHOTauus. B pamkax MpoekTa No M3y4yeHuto BAMUSIHUIA HA KOTHUTUBHbIE MPOLLECChl ly4eBO-
ro NleYyeHns onyxoneBbiX M MeTacTaTUyeckux 3aboneBaHWi Mo3ra NpoBOAMNOCH Habnoae-
HU1e 33 BbIBOPKOW NAaLMEHTOB C BHEMO3rOBbIMM OMYXONSIMU XMA3MabHO-CENNSAPHOM 0bnacTy,
npu KOTOPbIX 06/1y4eHNI0 B OCHOBHOM MOABEPraeTcs NoNylapue Ha CTOPOHE PacroNoXeHUs
onyxonu. Mpynnbl NALMEHTOB C IEBOCTOPOHHMM (9 yenoBek) U NpaBoCTOPOHHMM (10 yeno-
BeK) pacnosioXeHneM NaToaorMieckoro npouecca Ans y4actvs B UccnenoBaHum noAbupanmch
TakMM 06pa3oM, 4Tobbl GbiTb COMOCTABUMBIMU MO THKECTU HEBPONOrMYECKOW CUMNTOMATK-
Kn, 06beMy Omyxonu, ee BO3LEMCTBUIO Ha NpunerawLumMe CTPYKTypbl MO3ra, 4o3aM obnyye-
HUs. TakKe rpynnbl HE pas3nuyanucb No aemMorpaduyecknum nprusHakam 1 obpasosartenbHOMyY
ypoBHt0. Bce 6onbHble Gbinn npaslamu. B paboTe paccmaTtpuBatoTcsl pesynbTaTbl OAHOTO
13 NpOBOAMBLUMXCS 3afaHUA, NPOAEMOHCTPUPOBABLLErO ABOMHYK AMCCOLMALIMIO OLIMBOK.
Yepes wecTb MecsueB nocne Ny4yeBoro sevenuns B cybrecte Bekcnepa «[amsTb Ha nuuay
B rpynmne C 1eBOCTOPOHHWUM PaCMoNOXKEHUEM OMYyXOAN YMEHbLIMIOCH YMCIO OLUMBOK SIOXKHOTO
y3HaBaHMs, a B rpynne ¢ NpaBOCTOPOHHUM MaTONOTMYECKUM NPOLLECCOM B TOM Ke TecTe 3Ha-
UMMO perpeccupoBanu owmnbku 3abbiBaHKs. Takue AuccouMaLMM NO3BONSIOT PacCMaTPUBaTh
rMNoTe3y O MOMOXWUTENbHOM M3MEHEHWUW psifa NapaMeTpoB MHECTUYeCKoi (yHKLMM 3a cyeT
yNyyLeHns GYHKLMOHANBHOTO COCTOSIHUA MOMyLapus, He SBNSIBLLErOCS MULLIEHbIO PaauaLm-
OHHOTO BO3AENCTBHUS.

KntoueBble cnoBa: namsiTb, TECT 3aNOMUHAHUS UL, ly4eBas Tepanus, aCUMMETpUs NonyLa-
puii MO3ra, KOMMEHCATOPHbIE NMPOLLECChI

MccnepnoBaHue noanepxaHo rpaHtom PH® 17-15-01426.

BeeneHue

M3BeCTHO, YTO MaMSATb U BHUMAHME SBAAIOTCS Hanbonee «YyBCTBUTENIbHO» Me-
HARWNUMNCA KOTHUTUBHBIMU MpoUeCCaMn MPpU «KMATKUX» TEPANEBTUYECKUX BO3-
OencTBusax Ha Mo3r. Llenbto uccnepoBaHus SBNSNOCH n3ydyeHue nocnencTeum
yHmnaTepaanoﬁ ﬂyHGBOVI Tepanuu, I'IpOBO,EI,VIMOﬁ C UeNnbd OCTaHOBKKU pOCTa Me-
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HWHIMOM XMa3ManbHO-CENNSPHOM 06/1acTU. T [06pOKaYeCTBEHHbIE, MeLNeHHO
pacTyliue BHEMO3roBble HOBOOOPa30BaHMs camMu No cebe B HE3HAUMTENIbHOM CTe-
neHu BAMAIOT Ha GOpMUPOBaHME KOTHUTMBHbIX feduumntoB (Alekseeva et al., 2018).
OpHAKO MOHU3UPYIOLLEE U3NTYYEHME, MTOMUMO OCTAHOBKM POCTa OMNyxosu, obnasaert
HeMpoToKCUYeckMMK 3pdekTamMu. TakuM 0b6pa3oMm, AMHAMMKA KOTHUTUBHBIX MPO-
LeccoB GOpMUPYETCS MO BAUSHUEM HECKONbKMX (GAKTOPOB, HOCSALLMX Pa3HOHa-
npaBneHHbI xapaktep (Armstrong et al,, 2001; Greene-Schloesser et al,, 2012;
Tallet et al., 2012).

[po6nema BbibOpa METOAMK A1t OLLEHKM COCTOSIHMS NMaMaTi 06yCoBNEHA TeM,
YTO NaMSTb HE SBMISETCS YHUTAPHbIM npoLieccoM. OHa XapaKTepu3yeTcs MHOrMMU Na-
paMeTpamu U COCTABNSIOWMMM, KOTOPbIE MNO-Pa3HOMY HapYLLAIOTCS B 3aBUCMMOCTH
OoT TOMWKM natonormuyeckoro ouvara (flypus, 1976). bbino npuHATO pelueHue
0 COYETaHWU HEWPOMNCUMXONOrMYECKOr0 UCCNEA0BAHNUS C MCUXOMETPUYECKUMU Te-
CTaMyu C LEeNbl KaK MOXHO 6onee pa3sHOCTOPOHHEN OLEHKM COCTOSIHUS MaMsiTH.
B paMkax HacTosLLero KOpoTKOro COO6LLEHUS U3N1araTcs pesynbTaTbl OLHOMO U3
NPOBOAMBLUMXCS 3aLaHWUI C LLENbK UAMOCTPALMU AUCCOLMUMPOBAHHbBIX U3MEHEHUI
naMsaTM Ha GOoHe Ny4YeBol Tepanuu.

Bynet onucaH aHanu3 pe3ynbTaTOB BbIMOJHEHWUS TECTa 3aNOMWMHAHUS UL, U3
Wkanel namatn Bekcnepa WMS-III (Wechsler Memory Scale third edition, Facial
Memory subtest, 1997). 3anoMuHaHue nuL, SBNgeTCs cneuuduyecknuM npoLeccom,
4acTo He COBMAAAIOLLMM C 3aMOMUHAHUEM ApYyrux CTUMynoB (Bennukosckuii, 2006).
Kpome Toro, paHee 6bi10 yCTaHOBMIEHO, YTO ABa TMNa OWKMOOK, POPMUPYHOLWMXCS
B 3TOM TecTe, C pa3HOl 4YaCTOTOM BO3HWKAKOT MPU MOPAXKEHUSX IEBOTO M NPABOro
nonywapuii Mosra. Ecnm mncnbiTyemblii He BCMOMMHAET (He y3HaeT) MpeabsiBAsB-
WMIACA CTUMYN, PErUCTPUPYETCS «OLIMOKa 3abbiBaHUs». Takue oWMOKM Yalle Bbl-
3bIBAOTCS MOPAXEHWEM NIEBOTO Monywapus. Ecnm e ucnbiTyeMblii HenpaBuabHO
OLLEHMBAET AMCTPAKTOP, MPUHUMAS €ro 33 paHee BUAEHHbLIN CTUMYA, PerucTpupy-
€TCs «OlNBKA NIOXKHOTo y3HaBaHUS». Takme OWUOKM NPenMyLLECTBEHHO CBS3aHbI
C nopaxeHunem npasoro nonywapwus (Kpotkosa, 2016).

MeTopuka

B nccnepoBaHue Bbiin BKAOYEHbl 19 naumMeHTOB C MEHMHIMOMAMK XMa3Manb-
HO-cenngapHoi obnactu. Pacnonarasicb Ha OCHOBaHMM MO3ra B HEMOCPELCTBEHHOWM
61130CTH OT MeanobasanbHbix oTaenos nesoi (9 yenosek) unu npasoi (10 yeno-
BEK) BUCOYHOM A,0/11, OMYXOAM KOMIPUMMUPOBANK CTPYKTYPbl KCBOETO» MoMyLIapus,
0[lHaKO He MHOUNBTPUPOBANM BELLECTBO MO3ra (He pa3pywwanu ero). C uenbto ocTa-
HOBKM pOCTa OMyXO/M OCYLLECTBNANACH CTepeoTakcMyeckas KOHPOpMHas nyyeBas
Tepanus: 30 ceaHcos no 1.8 'p oo cyMmapHoi oyaroBoi Ao3bl 54 'p. Makcumans-
Hble [03bl pacnpeAensnncb B ONyXonu U uncunatepanbHom nonywapuu. Mo aua-
FHO3Y M KOTHUTMBHOMY CTaTyCy Ha MOMEHT Hayana neyeHus rpynnbl B LENOM He
otnnyanuch. Cpean 9 60bHBIX C 1EBOCTOPOHHMM PACMONOXKEHUEM OMYX0NK Bbiio
8 xeHwwH. CpegHuii Bo3pacT B atoi rpynne — 51.7 ropa (o1 32 po 63). Cpeau
10 60onbHbIX C NPaBOCTOPOHHUM PaCMoNoxeHnem onyxonu 6bino 9 xeHwmH. Cpea-
HWIA BO3pacT naumeHToB rpynnsl — 52.3 ropa (ot 37 no 65). PasBepHyToe uccneno-
BaHwWe, BK/IKOYatoLLee TeCT 3aNoOMUHaHNs nuL, 6oNnbHble NPOXOAMNN Nepes, HavanoM
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Pucynok 1. [uHamuka owubok B Facial Memory subtest wkanbl namatu Bekcnepa. B kaxpoi nape

nepBbIi CTONBUK COOTBETCTBYET CPEAHEMY YMC/Y OLIMBOK B rpynne A0 Hayana JeveHus, a BTOpoit — Yepes
6 MecsLEB NOC/Ie OKOHYAHMS IeYeHUs. 3HaUMMbIe Pasanums 0603HaueHbl CKoBKaMm
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JIy4EeBOM Tepanumu 1 Yepes 6 MecsLLeB NOC/e ee OKOHYaHus. Mpu NpoBefeHUM TecTa
NalMeHTy C MHTEPBANOM B 2 CEKYH[bl NPeabsABNSNUCH ANs 3aNOMUHaHKA 24 LBeT-
Hble oTorpaduu ¢ nuuamu nogeit. Cpasy nocae 3anoMUHaHKs, Takke nocnemno-
BaTe/NbHO, NPeAbABAS/ICS BTOPOM Habop u3 48 doTorpadwii, roe 3anoMuHaBLLMECS
CTUMYJIbI B CTy4aitHOM NOpPsSAKE NepeEMEXanucb AMCTpakTopamu. McnbiTyemblit gon-
XEH BblN OTNIMUUTL paHee AaHHble ANs 3aNOMWHAHUS LA OT HOBbIX.

CpaBHeHUWe pe3ynbTaToB MO YUCY LONYLLEHHbIX OWKBOK MEXAY rpynnamu ocy-
LLEeCTBNANOCH NPU NOMOLLM HeNapaMeTpuueckoro U-kputepust MaHHa - YUTHU Ans
He3aBUCUMbIX BbIGOpOK. CpaBHEHME pe3ynbTaToB MO YMCIY AOMYLLEHHbIX OLMBOK
MeXay 3Tanamu UCCNe0BaHUs U MO Pa3NIMYHBIM TUMNaM OLUMBOK BHYTPU Kax Lo U3
rpynmn OCyLLeCTBASNIOCh YepE3 CPAaBHEHUE MeiaHbl PA3HOCTENM MO HenapameTpuye-
CKOMY KPUTEPUIO 3HAKOBbIX PAHroB BUIKOKCOHA A1S CBS3aHHbIX BbIGOPOK.

PesynbTatbl u 06cyxaeHne

Pe3ynbTaTbl BbINONHEHUS TeCTa NpeacTaBaeHbl Ha puc. 1. Mo oblwemy ymcny no-
NyLWeHHbIX OWMOOK Nepes Ha4yanoMm ly4eBor Tepanuu rpynmnbl He pasimMyanuce. Ye-
pe3 6 MecsueB nocsie neveHns B 0benx rpynnax bbin 3aperncTpupoBaH 3Ha4YMMbIN
perpecc Konm4yectsa ownboK. Mpu 3TOM onNsaTb NO MX 06LWEMY YMCY CTAaTUCTUYe-
CKM 3HAYMMbIX Pa3nMunii MeXAay rpynnamu He 6bino. Pasnuuuns B auHaMuke Mexay
rpynnamu cTanu BUAHbI TONbKO TOrAa, Koraa oba Tmna owmboK Obiiv npoaHanusm-
poBaHbl pa3aensHo. M3 puc. 1 BUAHO, 4TO y 6ONbHBIX C IEBOCTOPOHHUM pacnono-
YXEHMEM 0NyX0nu (BO3LENCTBME MOHM3UPYIOLLETO M3/Ty4eHUS Ha IeBOe nosyLwapue)
YMEHBLUMOCH YACNO OLUMBOK NOXHOTO Y3HABAHMS, @ Y 6O/bHbIX C MPAaBOCTOPOHHUM
pacnonoXxeHueMm onyxonu (BO3AENCTBUE MOHU3UPYIOLLErO M3/yYeHWUs Ha npasoe
nonylapue) 3Ha4MMO perpeccMpoBany oWNOKM 3abbIBaHUS.
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B pe3ynbTaTe nNpoBeAEHHOro NeYyeHus y BCEX MaLMEeHTOB BblGOpPKM Obina 3a-
perncTpMpoBaHa OCTAaHOBKA pPOCTa OMyXOJM M HEKOTOPOE YMEHbLUEHWE ee pas-
MepoB. OAHaKO MOHM3MpPYHOLLEE M3NyYeHUe o06nafaeT psAAOM HEMPOTOKCUYECKMX
3¢bdeKToB Ha MO3r (TManMHU3aLMs, YTONLLEHME CTEHOK apTepuon, AeMUENHNU3a-
uMs n Hekpo3s Benoro Belectsa). lNo3Tomy o6wWwas kapTMHa U3MEHEHUI KOTHUTUB-
HbIX MPOLLECCOB He Obina 0AHO3HAYHON. PerncTpupoBanmnch Kak NMonoXUTENbHbIE,
TaK U OTpULATENbHbIE M3MEHEHMS B Pa3HbIX MapaMeTpax KOrHUTUBHbIX MPOLLECCOB,
TMNOTETUYECKM COOTHOCMMbIE C pa3HbIMM (BaKTOpaMM BO3AEUCTBMS HA MO3T. Tak,
auccoumaums owmnbok B Tecte Bekcnepa cBMAETENbCTBOBANA B MOJb3Yy FMMOTE3bI
0 peanusauum KOMMEHCATOPHbIX PECYPCOB «YC/IOBHO 340POBOro» Mosywapus, He
ABNSBLUETOCS MULIEHbIO PaAMaLMOHHOIO BO3LENCTBMS.

3akn4veHune

[OuHamuyeckoe HabnLeHME 3@ NALMEHTAMMU, nony4yarwnMmn yHunaTepaabHyr
NIyHEBYH Tepanuio C LeNb OCTAaHOBKM POCTa OnyXxoan, npoaeMoHCTpUPOBaio BO3-
MOXXHOCTb AUCCOUMMPOBAHHbIX M3MEHEHWUI B KOTHUTUBHOWM cdaepe npu MHOFOCbaK-
TOPHbIX BO34EeMCTBUSAX HA MO3T.
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UNILATERAL RADIATION EXPOSURE
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Abstract. As part of a project to study the effects of radiation treatment on cognitive processes
in tumor and metastatic brain disease, we observed a sample of patients with extra-cerebral
tumors of the chiasmal-sellar region, in which the hemisphere of the tumor location
is exposed to radiation. Patients with left-sided (9 people) and right-sided (10 people)
pathologic process locations were selected to participate in the study, in order to compare
the severity of neurological symptoms, tumor volume, its effect on adjacent brain structures,
and radiation doses. The groups did not differ in demographic characteristics or educational
levels; all were right-handed. The paper considers the results of one of the tasks that
demonstrated a double dissociation of errors: the Wexler subtest “Face memory”. Six months
after radiation treatment, the number of false recognition errors decreased in the group with
the left-sided tumor, and the group with the right-sided pathological process significantly
regressed the forgetting errors. Such dissociations allow us to consider the hypothesis of
a positive change in a number of parameters of the mnestic function due to an improvement
in the functional state of the hemisphere that was not the target of radiation exposure.

Keywords: memory, facial memory test, radiation therapy, brain hemisphere asymmetry,
compensatory processes
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AHHOTauusA. YteHne — CNOXKHbIA KOTHUTUBHBIN HaBblK, ANs GOPMUPOBAHMS KOTOPOrO HEob-
XOAMMO YCrelHoe BnageHne HaBbikamu hoHonormyeckoit M opcdorpaduyeckoin 06paboTku.
Bknaa kaxporo tmna 06paboTku MOXeT BapbMpOBATbCs B 3aBUCMMOCTM OT MUCbMEHHOCTH
u opcdorpaduu g3bika, @ TaKKe OT UCCaesyeMoi nonynsauun. 3To 6blI0 NOKa3aHo Ha MaTe-
puane eBponeickMx s13bIKOB C NATMHCKOM MUCbMEHHOCTbIO, OAHAKO KUpUANULE YAensnoch
3HAUYUTENbHO MeHblle BHUMaHWS. Llenb Hawero uccnefoBaHus — C NOMOLLbIO MoBeseHue-
CKMX TeCTOB OLLeHUTb BMSIHWE YpPOBHS (OHONOrnyeckow u opdorpaduyeckoir obpaboT-
KM Ha GOpPMMPOBAHME HABBIKOB YTEHUSI Y PYCCKOA3bIYHBIX LWKOABHUKOB 1-6-ro K1accos.
B nccnenoBaHuu ocyllecTBasnach perncTpaums ABUXEHUI rna3s pebeHka npu YTeHWu npo
cebs, 3Ta METOAMKA NO3BONSET 3aPUKCUPOBATL BPEMS, HEOOX0AMMOE A/ MPOYTEHUS KaXA0-
ro C/10Ba, M OTCNIEAUTb TPAEKTOPUIO ABMXKEHUS 133 BO BPeMsi YTeHus. Mo pesynbTaTam ucchne-
D0BaHMs 0Ka3anoch, 4to hoHonormyeckas u opdorpaduyeckas 06paboTka BHOCAT 3HAUUMBbII
BKNaA B GOpMMpOBaHME HaBblka YTeHMs. TecT Ha doHonornyeckyio 06paboTky okasancs
Hanbonee YyBCTBMTE/bHBIM K LIUTENILHOCTM NEPBOrO NPOYTEHMUS CNOBA U 06LLEMY BPEMEHM
npoyTeHus, a TecT Ha opdorpaduyeckyto 06paboTky — Ans BCex TMMOB GUKCaLMI, BKIOYas
DJMTENBHOCTb NepBoit GUKCaLMM.

KntoueBbie cnoBa: ¢oHonormyeckass obpabotka, opdorpaduyeckas o6paboTka, ABUKEHUS
rnas npu YTeHu, OCBOEHME YTEHUA, YTEHME HaA KUPUITUYECKOM MUCbME

MccnenoBaHue BbINONHEHO Npu noaaepxke rpaHta PO®U, N2 19-313-51014.

BeeneHue

UTeHne — COXHbINA KOTHUTUBHBIV NpoLEecc, Npyu KOTOPOM 5i3bikoBasi 06pabot-
Ka TeCHO CBf3aHa C pa3BMTUEM CMOCOOHOCTU KOHTPONMPOBATL AABUXEHUS [N1a3 Npu
yteHun (Huestegge et al., 2009). N3BecTHO, 4TO yCrnewHoe OBnafeHWe HaBblkKa-
Mu poHonoruyeckow n opdorpaduyeckort 06paboTkM — 0JHO U3 OCHOBHbIX YCNO-
BUI, BAMSIOLLMX Ha HDOPMUPOBAHME HaBblka YTeHus (Ziegler et al., 2014). B naHHOM
uccnefoBaHuKM nop doHonornyeckor o6paboTkoi Mbl MOHMMaeM CMOCO6HOCTb
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MCNOMb30BaTb POHONOTMYECKY0 MHPOPMALMIO O si3blke AJig 06paboTKM NUCbMEH-
HoM U ycTHoW peumn (Wagner, Torgesen, 1987), B To BpeMs kak nog, opdorpaduye-
CcKoM 06paboTKoi NoHMMaeTcs GOpPMUPOBAHME CTOMKMX aCCoLMaLLMIM rpadmuyeckoro
obpasa C COOTBETCTBYHLMMM eAMHMLAMM 3BYYaLLel peun. B paboTe Catts 1 konner
(2001) 6bIn0 NOKa3aHO, 4YTO BbICOKMI YpOBeHb hoHoNorMyeckon obpaboTtku npea-
CKa3bIBAET YCMELIHOEe OCBOEHUE YTEHMS B fanbHeiweM. CuibHas CBA3b Mexay op-
dorpaduyeckoit 06paboTKoM 1 YyTeHMEM Bblna 0BHApYXKeHa B eBPONENCKMX A3blKax
C NaTMHCKOM nucbMeHHocTblo (Moll et al., 2014).

Mpeppioyuive nccnenoBaHus, B GOKyce KOTOPbIX HAXOAWMNACh KUPUAIUYECKas
MUCbMEHHOCTb, HE CTPEMUNCH OMpPeAeNUTb, KaKoW BKIaa B GOPMUPOBaAHME HaBbI-
KOB YTEHMS BHOCMT pa3HOYpOBHEBast IMHIBUCTUYECKas 0bpaboTka. B gaHHoWM pabo-
TE Mbl XOTUM MOHSATb, B KAKMX Mepax, KpoMe 0bLLeit CKOPOCTU YTEHWUS U MOHUMAHUS
TEKCTa, U Ha KaKKX 3Tanax 06paboTKuM C/10Ba UrPatoT Posib HaBbIKM DOHONOTMYECKOW
n opdorpadpuueckorn 06paboTkn. PaHee Mbl OLLEHMBANM COBMECTHbIN BKAag opdo-
rpacdumyeckoi n GoHonormyeckon obpaboTkm B GOpMMPOBAHME CKOPOCTU UYTEHMUS
BCNyXx (3mopoBa u ap., B neyat). Mbl npennonaraem, 4to 371 ABa dakTopa BHeCyT
BKNag B GOpPMMpOBaHME MEXAHM3MOB YTEHWS Npo cebs, uTo ByaeT npencTaBneHo
B BM[le BapMATMBHOCTU B Pa3HbIX MEpax YTEeHUs (OAUTENbHOCTb NepBoit dhukcaLum
Ha CNoBe, AJIUTENIbHOCTb PUKCALLMM Ha C/IOBE NMPU €ro NepBoM NPOYTEHUU, CyMMap-
Has ANWUTENbHOCTb BUKCALMIA HA CNIOBE, BEPOSITHOCTb MPOMYCKa C/I0BA NPU YTEHUM).
[lns 3TOro Mbl MCMONb30BaNU METOL YAANEHHOW PErucTpaLmm ABUKEHUI a3 npu
yTeHun. C MOMOLLbIO 3TOM METOAMKM Mbl CMOXEM Bonee feTanbHO OLEeHUTb BKNAA,
Kaxzoro u3 ¢hakTopos B GOPMUPOBAHME HABbIKOB YTEHWS Y MIAALIMX PYCCKOSA3bIY-
HbIX LUKOJIbHWKOB.

MeTopuka

B vccnemoBaHumM NpuHsam yyacte 152 pycckosi3bluHbIX WKOMbHMKA 6 - 13 net
u3 1-6-ro knaccos (67 gesouek; 9 neslwen u 2 aMbuaekcTpa; Magf 9.5, SD=1.7),
yyalimecs cpefHux obleobpasoBatenbHbix wkon r. Coun. Hu y koro u3s yuact-
HUKOB He OblI0 HECKOPPEKTUPOBAHHbIX MPO6GMEM CO CNYXOM, COMAcHO TecTy
B nporpamMme Audiogram Bepcuu 4.6.1.3. YpoBeHb HeBepOanbHOro nHTennekTa (no
pe3ynbTaTaM TECTUPOBAHMS LIBETHBIMU NPOrpeccMBHbIMKM MaTpuLamMu PaBeHa knac-
cuyeckor popmbl, cepumn A, Ab, B; PaBeH u ap., 2004) Bcex y4acTHUKOB TaKxXe CO-
OTBETCTBOBAN HopMe. o CKOPOCTM YTEHUSI U YPOBHIO MOHMMAHMUS MPOYUTAHHOTO,
OLLeHEHHBIM Npu nomoLwm «CTaHAapTU30BaHHON METOAMKOW UCCNeL0BaHMS HaBbIKa
ytenuna» (CMUHY; KopHes, 1997), Bce UcnbITyeMble TakxKe HAXOAUUCH B Npeaenax
BO3PACTHOM HOPMbI (B COOTBETCTBMM C HOPMaMU, OMUCAHHLIMKU B CTaTbe Jopodee-
BOW 1 Aap., 2019a).

[lns oueHKkK HaBbika GOHOMOMMYECKO 06paboTKM Mbl MUCMONb30BAM TECT «3a-
MeHa 3BYKa B NceBAoCnoBe» U3 6aTapen TeCTOB «3BYKOBOM aHaNM3 pyCcCKOro A3bl-
ka» (3APSl; Dopodeesa u ap., 20196). OH nokasan cebs kak Hanbonee HaAEXHbIN
npeanKTop cOpMMPOBAHHOCTU CNOXKHOWM doHONornyeckoin obpaboTku. PebeHky
HY>HO ObIfI0 3aMEHWTb 3BYK B BblAYMaHHOM C/I0BE M NMPOU3HECTU oTBeT BayX. OT-
BETbl Y4AaCTHMKOB 3aMMCbIBAIMCb HA NAAHLWET, HA KOTOPOM NPEABLABANCS TeCT. Mbl
OLLEHMBANU NPOLIEHT NMPABUbHO BbIMOMHEHHbIX MPO6.
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[nsg Toro 4to6bl OLEHUTL HaBbIK opdorpaduyeckoin 06paboTku, Mbl MCMNONb30-
Ba/M TeCT Ha BbICTpOe aBTOMAaTM3NpPOBaHHOE Ha3biBaHMe undp (Rapid Automatized
Naming, RAN; Denckla, Rudel, 1974). B 3Tom 3apanun pebeHky npeabasisnach Ma-
Tpuua u3 50 undp. PebeHKy Hy>XHO Bbln0 BbICTPO Ha3BaTb BCE LMPPbI U3 MATPULLbl
no CTpOKaM CneBa HanpaBo M CBepXY BHM3. Mbl dMKCcMpoBanu Bpems, Heobxoam-
MoOe A1 BbINOMHEHMUs 3TOro TecTa (B cekyHaax), 6e3 yueta owmnbok.

Bce neTu Takke NpUHANM yyacTue B UCCEA0BAHUM YTEHUS Npo cebs, KoTopoe
NpoBOAMIOCL C NomoLiblo Buaeookynorpada Eyelink PortableDuo, yactota anc-
Kpetmnzaumm coctasnana 1000 IMu. Mepen yyacTHMKAMM CTOSNIA 3afaya NpoYMTaTh
npo cebs 30 npesnoXxeHWin U MHOrAA OTBEYATb HA BOMPOCHI C [ABYMS BApUAHTaMu
oTBeTa. Bonpockl 6b1M HYXXHbI AN TOFO, YTOObI UCTIBITYEMbIE YNTANIU NPELJIOKEHUS
BHMMATENIbHO HA NPOTSXKEHUM BCErO SKCMEPUMEHTA.

Pesynbratbi

CraTuMcTMyeckuit aHanu3 faHHbIX 6bin NpoBeseH B cpeae R ¢ npumeHeHuem
NIMHENHOW perpeccuu, Npu nomoluy naketa lme4. Mbl uccnenoBanu, Kakoi BKnag,
B (DOPMMPOBaHME HaBbIKA YTEHWS Y AETEN BHOCAT KNacc, B KOTOPOM yunuTcs pebe-
HOK, YPOBEHb Pa3BUTUS HaBbIKOB POHONOMMYECKON 1 opdorpaduyeckoit 06paboT-
KW, @ TaK)Xe KOHTPONIMPOBANM AJIMHY U YAaCTOTHOCTb C/I0B B NPEeLOXEHNAX.

Tectbl Ha GoHonornyeckyto n opdorpaduyeckyto 06paboTKy Ookasanucb Hau-
6onee 4yBCTBUTENbHBIMU N1 CNEAYIOLMX MEDP YTEHUS: AUTENbHOCTb NEPBOM DUK-
caumm Ha cnose (Tonbko RAN), AnMTeNbHOCTb NepBOro NpoYTeHMs CnoBa M obliee
BPEMS YTEHMSI CN10BA, HO HE A5 BEPOSITHOCTM MpOMyCKa CnoBa. bonee panHHbIE
cnoBa cnposouupoBany bonee fonroe BpeMs NepBoro NpouTeHuns u obiee Bpems
YTeHM$, a TaKKe C MEHbLUEN BepOATHOCTbIO NpoMnycKanuch. bonee yactoTHble cnoBa
NpPOBOLMPOBANM MeHbllee BpeMs YTeHUS U C Bonblueit BepOSTHOCTbIO NMPOMycKa-
nuce. MoapobHble pe3ynbTaTbl NpeAcTaBneHbl B Tabn. 1.

Tabnuua 1. BnusHue knacca LWKOMbI, AMUHBI M YACTOTHOCTM CNOBA, HABbIKOB (DOHOMOrMYECKOM
1 opdorpacuyeckoit 06paboTku Ha OCHOBHbIE MEPbl YTEHUS

[nutenbHocTb nepsoi pukcaummn
OueHka J[loBepUTenbHbIA
MpeaukTopbl napamertpa WHTepBan p
CB060AHbBIN KO3 DULMEHT 5.17 503 531 <.001
Knacc obyyeHus 0.04 -0.00 0.09 .074
[nuHa -0.02 -0.03 -0.01 <.001
YacroTHoCTb -0.01 -0.02 -0.00 .002
3ameHa 3BYyKa (% npaBuIbHbIX OTBETOB) -0.21 -0.84 041 509
Bpems HasbiBaHus uudp (B cek.) 0.02 0.00 0.03 .013
Konuuecrso HabniopeHuii 22251
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[AnutenbHocTb nepBoro npo4yteHus cnoea

OueHka JloBepUTenbHbIiA
MpeaukTopbI napamertpa WHTepBan p
CBo60oAHbIN KO3 PULMeHT 5.88 576  6.00 <.001
Knacc obyuenus -0.05 -0.08 -0.01 .013
[nuHa 0.05 0.04 0.07 <.001
YacroTHoCTb -0.06 -0.08 -0.05 <.001
3ameHa 3BYyKa (% NpaBubHbIX OTBETOB) -0.53 -1.04 -0.02 .042
Bpems HasbiBaHusa umudp (cek.) 0.02 0.01 0.03 <.001
Konuuecrso HabniopeHwii 22266
O6Lee BpeMs NpoYTEHUs CNOBa
OueHka [loBepUTenbHbIiA
MpeaukTopbl napametpa WHTepBan p
CB060AHbBIN KO3 DULMEHT 6.51 6.36  6.66 <.001
Knacc obyuenus -0.09 -0.13 -0.05 <.001
[nuHa 0.09 0.07 0.12 <.001
YacToTHoCTb -0.08 -0.10 -0.06 <.001
3ameHa 3BYKa (% npaBu/bHbIX OTBETOB) -0.67 -1.25 -0.09 .024
Bpems HasbiBaHus umMdp (cek.) 0.03 0.01 0.04 <.001
Konuuecrso HabniopeHwii 22283
BeposTHOCTbL nponycka cnoBa Npu YTeHUU
[oBepUTenbHbINA
MpeaukTopbI Log-Odds WUHTepBan p
CB060AHbBIN KO3 DULMEHT -1.71 -2.04 -1.39 <.001
Knacc 0.02 -0.07 0.11 627
[nuHa -0.24 -0.29 -0.18 <.001
YacroTHoCTb 0.10 006 0.14 <.001
3ameHa 3BYyKa (% NpaBuIbHbIX OTBETOB) 0.28 -048 1.04 476
Bpems HasbiBaHus LUMdp (cek.) 0.00 -0.01 0.02 .608
Konuuecrso HabniopeHwii 24928

MpumeyaHue. 3HauyeHWe OLLEHKM NapaMeTpa roBOpUT O pa3Mepe BK/IaAa, KOTOPbI NPUBHOCKT Kaxaas w3
He3aBMCUMBIX NepeMeHHbIX B GOPMUPOBAHME CKOPOCTU YTEHMS. XXMPHbBIM LWPUGBTOM B TabnuLe BblAeneHbl

npeauKTopbl, OKasaslwmecs Hambonee YyBCTBUTENbHBIMU, M COOTBETCTBYIOLLME 3HAYEHUS p.

06cyxaeHue 1 BbiBOAbI

Mbl CTPEMUINCE MOHSATb, Ha KakMe Mepbl YTeHMs Npo cebsi MOXeT oKa3biBaTb
B/IMSIHME YCNELWHOoe OBNajeHne HaBblkaMu GoHonormyeckom n opdorpacduyeckomn
obpabotku. CornacHo pesynbTaTaM WCCAefOBaHMSA, MPOLEHT NPaBWIbHO BbIMOA-
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HEeHHbIX Npob B 3a4aHUM Ha 3aMeHy 3ByKa B MCEBAOC/IOBE M ObICTpOE aBTOMATU-
3MpOBAHHOE Ha3biBaHWE UMPP BHOCAT 3HAUYMMbIN BK1ag B GOpPMMpOBaHME HaBbIKa
YTEHMS Y PYCCKONA3bIYHbIX LWKOAbHMKOB. [1py 3TOM Mbl BUAMM, YTO HaBbiK (HOHOO-
rmyeckor ob6paboTKmM He3HAUMM Ans NepBUYHOM 06paboTKM CNoBa (YTO BbIPAXKEHO
B A/IMTENbHOCTU NepBoi GuKcaumm), Toraa Kak HaBblk 6bICTPOro aBTOMaTU3UPOBaAH-
HOrO Ha3blBAHUS BAXKEH [/151 BCEX 3TAMNOB JIEKCUYECKOM 06paboTKM.
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THE IMPACT OF PHONOLOGICAL AND ORTHOGRAPHIC PROCESSING
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Abstract. Reading is a complex cognitive skill, which requires successful phonological
and orthographic processing. The relative impact of these factors can be modulated by
cross-linguistic script and orthographic differences, as has been shown in many studies
involving European languages. However, we still do not know much about how phonological
and orthographic processing influences reading in Cyrillic. Our goal was to investigate the
effect of phonological and orthographic processing on eye movements during reading in
Russian-speaking primary school students. Phonological and orthographic processing was
assessed via two behavioral tests. We found that phonological and orthographic processing
made a significant contribution to eye movements during reading. Phonological processing
affects gaze duration and total reading times, whereas orthographic processing was sensitive
to all reading measures including first fixation duration.

Keywords: phonological processing, orthographic processing, eye movements, reading
acquisition, reading in Cyrillic
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OCOBEHHOCTHM PEAKLMM CEHCOMOTOPHOIO PUTMA NALIUEHTOB
C BUCOYHOW 3MUNENCUEN NPU BbINOJIHEHUM MOTOPHbIX 3A0AY
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M. Conosbesa [13M, MockBa

AHHOTaUMA. MHOrOUMCNIEHHbIE WCCNELOBAHMA YKa3blBAOT HA TO, YTO MNpu HabAEHMM
M MMUTALMU MOTOPHBIX KECTOB CHUXKEHWE CEHCOMOTOPHOIO MIO-PUTMA B LEHTPasbHbIX 06-
N1acTAX CKasbna OTPaXaeT CTereHb aKTUBHOCTU 3epKasbHOi cucTeMbl Mo3ra (3CM), koTopast
obecneynBaeT BOCNpuUsTME HeBepGanbHbIX CUTHANOB BO BPEMS COLMANbHOMO B3auMoOLEd-
cTBus. [lokasaTenbcTo cywectoBaHus 3CM y yenoBeka 1 nocienyolme MHBa3UBHbIE UC-
CNefoBaHUs ee CBOWCTB MPOBOAMIUCHL HA NALMEHTAX C ANWAENCUEN, NpU STOM BO3MOXHbIe
HapyleHus pabotbl 3CM y nauMeHTOB LAHHOM rpynmbl HE MPUHUMANUCL BO BHUMAHME.
B naHHOM paboTe MPOBOAMACS aHanU3 peakLmMil CEHCOMOTOPHOrO pUTMa Mpu HaBAOAEHNH,
NPEeLCTaBAEHUM U BbINOJHEHUW PA3NIUUHBIX MOTOPHBIX KECTOB Y MALMEHTOB C BUCOUHOM 3MK-
Nlencueit U y KOHTPOLHOM rpynbl. bbiNo 06HAPYXKEHO, YTO CHUXKEHUE CEHCOMOTOPHOTO PUT-
Ma Y MauMeHTOB C anunencuei 6oaee BbIPAXKEHO, YEM Yy KOHTPO/IbHOM rpynbl, B 0COBEHHOCTH
y MaLMEeHTOB C BbICOKOM YaCTOTOW MPUCTYNOB, YTO MOXKET OTpaxaTb runepakTusauuio 3CM
MpU CoLManbHbIX KOHTakTax. OTAENbHbINA aHaNU3 rPynMbl NALMEHTOB, NEPEHECLUMX B NPOLNIOM
onepaTMBHOE yAaNneHWe SMUNENTUYECKOro oYara, BbisIBUI HEeQU3UMONOrMUECKOE MOBbILEHME
CEHCOMOTOPHOrO PUTMa MPU BbINOJHEHUM MOTOPHOTO aKTa.

KnioueBble cnoBa: 3epkanbHas cMcteMa MOo3ra, anunencus, M-put™, 331, coumanbHoe BOC-
npusTUE, UMUTALUS SBUKEHUI

BeeneHue

3epkanbHas cucteMa mosra (3CM) Brnepsble bbiia 06Hapy)KeHa rpynnon mTa-
NIbSHCKUX MccnepoBatenei Bo rnase ¢ k. Puuuonatti B yHMBepcuTeTe ropoaa
Mapma B 1996 ropy (Rizzolatti u ap., 1996). MccnepoBatenu nsyyanum CBoiCTBa npe-
MOTOPHOM KOpbl y macaca nemestrina 1 06Hapy>Xnnum HeMpoHbIl, KOTOpble OAMHAKO-
BbIM 06pa3oM aKTMBMPOBANUCH B OTBET HA HABMIOAEHME U BbIMOIHEHWE ABUKEHWUN,
33 YTO M MONYYMNIM Ha3BaHWe «3epkanbHble». Mccneposanns 3CM y yenoBseka Ha-
Yanucb Mo3xe C MOMOLLbIO TaKMX MeToaos, kak M3T, dMPT, TMC (Buccino v ap.,
2004; Grafton u op., 1996; Grezes u ap., 2000; Hari u ap., 1998), Ho, BBMAY TOrO,
4TO faHHble METOAbI U UX MPUMEHEHUE UMEKT PSJ, OrpaHUYEHUH, pe3ynbTaTbl 3TUX
paboT MOXHO 6bI/10 paccMaTPMBATb MLLb KaK KOCBEHHbIE [OKA3aTebCTBA HANMNUKS
HEMPOHOB C «3epKasibHbIMU» CBOMCTBAaMM B FONIOBHOM Mo3re yenoseka. [psMbiM
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[l0Ka3aTe/IbCTBOM HanMumsi NoL06HbIX HEMPOHOB Y YeNnoBeKa CTanu pe3ynbTaTbl pa-
60Tbl Pos Mykamens 1 ero konner. B nccnenoBaHny npuHuMManu y4actme naumeHTbl
¢ hapMaKope3nCTEHTHOM BUCOYHOM INUNENCHEN, KOTOPbIE FOTOBUJIUCH K OMepaLmm
Mo yAaneHuio 3MUAENTMYECKOro o4Yara M npoxoaunu npeponepaumoHHoe obcne-
[lOBaHWe MO ero NOKanu3auuu C NMOMOLLbK MHBA3MBHbIX 3nekTponoB (Mukamel
et al,, 2010).

B HacTosiee BpeMs nop, 3epkanbHoi cuctemort mosra (3CM) noHmMmatoT GyHK-
LMOHAJIbHYIO CUCTEMY HEMPOHOB, KOTOpas BOBNEYeHa B obecneyeHne Takux Bax-
HbIX MPOLLECCOB, KaK MoApakaHWe, HaydyeHue 4epes noApaxkaHue, MoHUMMaHue
HaMepeHui M 3MOLMI Opyrux nogen, GopMmpoBaHmMe KOMMyHMKauuun. Cnepyet
OTMETUTb, YTO WMCC/IEL0BAHMS, MPOBOAMMbIE C MOMOLLBIO perMcTpaumm 6uoanek-
TPUYECKOM aKTMBHOCTM MO3ra YenoBeka C MOMOLLbI0 MHBA3MBHbLIX 31€KTPOAOB,
NoO3BONAOT PacCMOTPETb paboTy MO3ra Ha KauyeCTBEHHO APYroM ypoBHe. TeM He
MeHee 3Munencus — 3T0 Cepbe3Hasl HEBPOIOrMYEeCKas NaTosorms roIoBHOro Mo3-
ra, HanMumMe KOTOpOWM MOXET OTpMuaTeNbHbIM 06pa3oM CKaszaTbCst Ha paboTe OT-
LeNbHbIX QYHKLUMOHANbHbIX cnucteM — 1 3CM B yacTHOCTM. M3BECTHO, YTO MALMEHTI
C 3MUNENnCcMen YacTo HaXoasTCs B COCTOSIHMM CTPecca, BbI3BaHHOMO YyBCTBOM CTpa-
Xa nepef, o4epeaHbIM NpUCTynoM. Hanmume anunencumn HaknaablBaeT paL OrpaHu-
YeHMI1 Ha MPUBbIYHBIN 415 30,0POBOr0O Ye/I0BEKA PUTM XMU3HU, Bonee TOro, ABNSeTCS
(aKTOpOM, CKOpee OC/IOKHSIOWMM COLMAnM3aLMo naumeHTa. TakuM 0b6paszom,
HEeCMoTps Ha TO, YTO METOA, PerncTpauum HerMpoHanbHOW aKTMBHOCTM NMPW NMOMO-
LM MHBA3MBHbIX 3/1IEKTPOLOB MO3BOSET MONYYUTb YHUKA/bHbIE AAHHbIE 0 paboTe
3CM, ocTaeTcs OTKPbITbIM BOMPOC O KOPPEKTHOCTM paccMoTpeHust pabotel 3CM
y NALUMEHTOB C anunencuen kak mogenn 3CM 300poBbIX N0LeN

MMnoTe3a uccnepoBaHua: akTMBHOCTL 3CM y NaUMEHTOB C 3NMAencuen MoxeT
ObITb HapyLUEHA NO CPAaBHEHMIO CO 3L0POBbIMMU NIOABMU. Llens uccnedosaHus: onpe-
LennTb 0cobeHHOCTM akTuBaumm 3CM y naumeHToB ¢ GOKanbHOM 3nNuaencuein npu
nomolLumM permctpauun 3.

MaTepMaJ‘lbI U MeToabl

Fpynnbl ucnbiTyeMbix. ViccnenosaHue nposoaunoch Ha 6ase MbY3 HIL, ncuxo-
HeBponoruun [13 r. MockBbl. [pynny naumMeHToB coctaBunu 47 yenoBek (29 eHLWuH,
18 MyxuuH, cpefHuit Bo3pacT 344 roga) c agnarHosom «dokanbHas cMMnToma-
TMYeCcKas 3NUNEencus», U3 HUX 8 NaLMEHTOB NPOXOAMAM B MPOLLIOM ONepaLmio no
yAANEHUI0 3NUAEeNTUYECKOro oYara.

Kputepum BknoveHuns: anarHo3 «dokanbHas cCUMNTOMaTUYECKas INUencus».

Kputepumn ucknroueHus: Bo3pact ctaplue 45 net, ankoronusm, HapKoTMyeckas
3aBMCUMMOCTb, AnabeT, opraHMYeckuMe HapylleHWs FONOBHOrO Mo3ra (KWCTa, 3H-
uedanonatns v np.). MauneHTbl Npoxoaunu obcneaoBaHne B AeHb NOCTYNNEHUS
8 HIL, 8o Hayana MenMKaMeHTO3HOro neyeHus. OuarHos «dokanbHasg CMMNTO-
MaTuyeckas 3nunencus» CTaBuaCa BpavyaMm-3MMAENnTONoraMm Ha OCHOBE MHGOP-
MaLuK, BKHOYAIOLLEN 3N1eKTPO-KIMHUYECKY CEMUOOTUI0 MPUCTYNOB Ha OCHOBE
BMAeo-I3M-MoHuTOpUHra 1 MPT-nccnenoBaHmMs, NPOXOAMBLUErO MO CTaHAAPTHLIM
3NMUNEeNTUYECKMM NPOTOKONaM. KOHTPONbHY rpynny COCTaBMAKU 33 340pOBbIX UC-
NbITyeMbIX (24 XeHLWMHbI, 9 MyX4uH, cpefHuit Bo3pacT 353 ropa), 6e3 nwboro
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NMCUXOHEBPONOrMYECKOr0 AMArHO3a, C aHANIOTMYHbIMM TpyMne NauMeHTOB KpUTEPU-
AMU UCKTIOYEHMS.

CTpyKTypa uccnepoBaHus. Bo Bpems umccnegoBaHMsi UCMbITyeMble NpocMa-
TpMBaNM BUAEOPONMKM M CNELOBaNM MHCTPYKUMSM Ha 3KpaHe. YYaCTHUKM MUC-
cnefoBaHus Haxoaunucb 30 C B COCTOSIHUM MOKOS C OTKPbITbIMM [N1a3aMu, 3aTeM
10 ¢ Habnwofanu 3a HENOABWXKHbBIM 3KCNepumeHTaTopoM. CneaytoLias 4acTb MUC-
CNefoBaHUs  BKIOYAET BbIMNOSHEHME ONOKOB 3adaHui, aktueupyowmx 3CM.
B kauecTBe 3apaHuit 66111 BbIOpaHbl HAONOAEHWE, NPpeACcTaBNEHUE U BbINOHEHNE
[ABMXEHUS. B kauecTBe ABMXKEHMIA OblIM BbIOPaHbI: MPOCTOE HeLeNeHanpaBneHHoe
LBUXKEHUe (CKMMaHWe pyku), NPOCTOe LiesieHanpaBneHHoe ABWKEHME (3aXBaT Yall-
KW) U OBUXEHME, KOTOpoe 3afeicTByeT obe pyku (xnonkwu). NpoaonKkuTenbHoOCTb
Kaxkgoro 6J1oka Ons Kaxaoro asuxeHmsa coctasnsana 10 c.

MonyyeHne u aHanus paHHbIX. 3anucb I3[ OCywWeCcTBASNACh C NMOMOLbI 3H-
uedanorpada-aHanmsatopa I3lA-21/26 «IOHLUE®ATAH 131-03», r. TaraHpor
(19 anekTponoB no cucteme 10-20 %, 0THOCUTENBHO 0O6bEAMHEHHDBIX YLUHbIX 3/1eK-
TpopoB Al n A2), B COCTOSIHMM MOKOS C 3aKPbITbIMK [N1a3aMU 1 BO BPEMS KOTHU-
TUBHbIX Harpy3ok. [1ns Bcex oTBeAeHWU 3a4aBanu YacTtoTy onpoca 250 Iy, nonocobl
dunbtpauum 0.5-60 Iy (12 pb/okTaBy), uMneaaHc meHee 10 kOMm.

M3BeCTHO, 4TO MapkepoM akTMBHOCTH 3CM aBnSeTCS LeCMHXPOHM3aUMa Cnek-
Tpa MOLHOCTM B MOJIOCE YACTOT CEHCOMOTOPHOMO MIO-pUTMa, KOTOpas coBnadaeT
C YaCTOTHbIM AMana3oHoM anbda-putMa u coctasnset 8-13 'y, HO perucTpupy-
€TCs HaZ MOTOPHOM KOopoi. Takum 06pasoM, curHanbl ¢ Tpex otBefeHun — C3,
C4 1 Cz — 0bpabatbiBannCb METOAOM CNEKTPANbHO-KOPPENSALMOHHOIO aHanMn3a Ha
ocHoBe bbicTporo npeo6pasoBanHuns Mypbe (BINM) no Tpem YaCTOTHLIM AManasoHaMm:
anbda (8 -13 u), anbda-1 (8 -10.5 y), anbda-2 (10.5-13 l'u). CneKTpbl MOLLHOCTH
33l-3anucent G6blaM MOMYYEHbI C MOMOLLBIO Mporpammsbl «Tunonorusy». CtatucTuye-
CKMiA @aHanM3 AaHHbIX NPOBOAMACS C NorapndMMUPOBaHHbIMKU OTHOCUTESIbHBIMM 3Ha-
YEHMAMM MOLLHOCTAMM CUTHaNa B anbda-ananasoHax LN(P__ /P, . )BnporpamMme
Statistica v. 7.0 StatSoft© Inc., USA, ¢ ucnonb3oBaHMeM AMCNEPCUOHHOIO aHanm3a
€ NoBTOPHbIMU M3MepeHnsMu (ANOVA).

MeToanKu nccnenoBaHus 6oiM 0400peHbl 3STUMECKUMU KOMUTETAMU MHCTUTY-
Ta BbICLLEN HEPBHOW AesTeNbHOCTU U Henpodmanonornm PAH 1 TBY3 HayuHo-npak-
TUYECKOro LIEHTPA NCUXOHEBPONIOrMU AenapTaMeHTa 34paBOOXPaHEHUS . MOCKBbI.

Pesynbratbi

[lMcnepcuoHHbIA aHanu3 ¢ NMOBTOPHbIMU M3MepEeHUsSMU (TPU MocnenoBaTeb-
HO BbinonHsemble 3agaun — «HABJTIOOEHUEs, «MPEOCTAB/EHME», «BbIMOJTHE-
HUE») n hakTopom «rpynna» BbISIBU 3HAUYMMBbIE PA3NNUYNSI MEXAY OTHOCUTENbHbIMU
3HaYeHUSIMU MOLLHOCTM anbda-puTMa B Kaxaol u3 Tpex 3agady (p<.01, puc. 1a).
CHWXeHWe MI-pUTMa, oTpaxatowwee aktuBaumio 3CM, 6bino 6onee 3HaUYUTENbHBIM
Y NaLMEHTOB, CTPAJAOLLMX SNUNENCUEN.

[anbHenwnit aHanM3 NpoBOAMACS C pa3feNeHneM NaLMEeHTOB Ha MOArpyn-
Mbl, YTOObI BbISBUTb B/IMSIHWE OMEPATMBHOMO yAaneHWs SMMAENTUYECKOro o4vara
M 4acTOTbl NPUCTYMOB Ha CHUMXEHWE MIO-pUTMA M akTUBHOCTb 3CM. JucnepcnoH-
HbIli @aHaNU3 C NOBTOPHbIMU M3MEPEHNUIMU U HAKTOPOM «Fpyrnnax» npu BblAeNeHUN
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Current effect: F(2, 2238)=6,8406, p=,00109
Vertical bars denote 0,95 confidence intervals A

0.4 @ onvnencus
B KoHTponb

0,2

0,0

LN (Ptask / Pbaseline)

HABMIOAEHVE  MPEACTABNEHVE  BbINONHEHWE
3A0AYA

Current effect: F(4, 2520)=19,115, p=,00000 5
Vertical bars denote 0,95 confidence intervals

07 @ snunencus / HET onepauum

06 1 snvnencua / Beina onepaums
0,5
04
0,3
0,2
0,1
0,0
-0,1

P KoHTpOnb

LN (Ptask / Pbaseline)

-0,4
-0,5
-0,6

HABIMIOAEHVE  MPEACTABINEHVE  BbINONHEHVE
3A0AYA

PucyHok 1. a) OTHOCUTeNbHbIE 3HAYEHUS MOLLHOCTM anbda-AnanasoHa B LEHTPaNbHbIX OTBEAEHUAX

B rpynnax nauMeHTOB C SNUNENCUe 1 KOHTPONIbHOM rpynne; 6) OTHOCUTENbHbIE 3HAYEHWS! MOLLHOCTH
anbda-2-ananasoHa B LEeHTPaNbHbIX OTBEAEHUAX B KOHTPOILHOM rpynne 1 ABYX NOArpynnax nauueHToB
C anunencuen (Npolleawunx onepauuio 1 6e3 onepaLmm); 3Ha4UEHUS MOLLHOCTM CMEKTPa BO BPeMst
(OoHOBOI NP0O6bI (OTKPbITbIE [1a3a) PaBHbI HY/HO
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[BYX MOArpynn nauMeHToB C 3nunencuei (C onepauvelt B aHamHese v 6e3) Bbis-
BWJ1 HAIMUME 3HAYMMbIX OT/IMUUIA OTHOCHUTENBHOM MOLLHOCTU MIO-pUTMA B anbda-2-
AManasoHe 4acToT (puc. 16). AnocTepnopHbIi TecT TbiOKM MOKas3an AOCTOBEPHble
paznnumMg Mo KaxaoW 3adadve MexAay 3HauYeHUsIMU OTHOCUTEsIbHOM MOLLHOCTH
B ABYX MOArpynnax nalWMEeHTOB, a TakXe [LOCTOBEPHbIE PA3NYUs Mexay 3Haue-
HUSIMWU OTHOCMUTENIbHOW MOLLHOCTU B 33[la4€e «BbIMOJHEHUE» KOHTPOJIbHOM Fpynribl
M NaLMEeHTOB C onepauuent B aHaMmHese. BaXKHO OTMETUTb, 4TO MOLLHOCTb MIO-pUTMA
Npu BbINOMHEHMM 3343y Y NaLMEHTOB, KOTOPble MepeHecIn onepaLmto, He CHUXa-
nacb, a, HA060POT, yBENIMUMBANACh.

AHanu3 BAMSHWA YaCTOTbl MPUCTYNMOB HA YPOBEHb CHWXEHUS MOLLHOCTH
MIO-pUTMa BbISIBUNT 3HauMMoe BAusiHME dakTopa rpynnbl (p<.01) n nokasan, yto
nauMeHTbl C YaCcTbIMU NPUCTYNaMu (KBaApaThl HA pUC. 2, anOCTEPUOPHbIN TecT Tbto-
KW, MapHble cpaBHEHUS B 3afavax, p <.05) nmeroT noctoBepHo 60bLWMIA YPOBEHD
CHWXEHMS MOLLHOCTM MI0-pUTMa B anbda-2-AuanasoHe 4acToT MO CPaBHEHWIO
C KOHTPONbLHOM rPYNMnowv 1 NauMeHTaMu Co CpeaHen YacToToM NPMUCTYNoB.

Current effect: F(6, 2100)=12,160, p=,00000
Vertical bars denote 0,95 confidence intervals

04 W onunencus / cpeaHue no vactote

03 M snvnencus / YacTble NpUCTYNb
0,2
0,1

% > KoHTpOnb
0,0
-0,2
-0,3 %

04
0,5
0,6
07
08
0,9

A anvnencus / peakve NpucTynbl

LN (Ptask / Pbaseline)

HABMOOEHVE  MPEACTABJIEHVE  BbIMNOMHEHWVE
3A0AYA

PucyHok 2. OTHOCMTENbHblE 3HAYEHMS MOLLHOCTM anbda-2-AMana3oHa B LEHTPaNbHbIX OTBEAEHMAX
Y NALMEHTOB C Pa3HOM YACTOTOM MPUCTYMOB W B KOHTPONBHOM rpynne

3akn4yeHue

MaumneHTbl, cTpajatowme 3nunencuei, NpoLeMOHCTPUpPOBanMU H60MbLIKIA ypo-
BEHb CHMKEHUS MIO-pUTMA MO CPABHEHWIO C KOHTPOJIbHOW TPYMMoOM, Y4TO MOXET
6bITb CBA3aHHO C runepakTueaumeit 3CM. Hanbonee spko 3TM n3MeHeHUs Bbian
BbIPXXEHbI Y NALMEHTOB C BbICOKOM YacTOTOW NpucTynoB. MauueHTbl, nepeHecwime
yAaneHue anuAenTUYeckoro oyara, Ha06OpOT, NPOAEMOHCTPUPOBANU MOBbILLIEHUE
MOLLHOCTM MIO-PUTMA MNPU BbINOTHEHWUMN ABUXKEHWN.
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SENSORIMOTOR RHYTHM RESPONSE IN PATIENTS WITH TEMPORAL
LOBE EPILEPSY WHEN PERFORMING MOTOR TASKS

E.D. Karimova*(1, 2), S.E. Burkitbayev (1, 2), F.K. Rider (2), N.N. Lebedeva (1, 2)
e.d.karimova@gmail.com

1 — Institute of Higher Nervous Activity and Neurophysiology of RAS, Moscow;
2 — Moscow Research and Clinical Center for Neuropsychiatry, Moscow

Abstract. Numerous studies indicate that when observing and imitating motor gestures,
a decrease in the sensorimotor mu rhythm in the central regions of the scalp reflects the
degree of activity of the mirror system of the brain (MSB), which registers the perception of
non-verbal signals during social interaction. Proof of the existence of the MSB in humans
and subsequent invasive studies of its properties have been carried out on patients with
epilepsy, although possible disruptions in the operation of the MSB in this group of patients
were not taken into account. In this work, we analyzed the reactions of the sensorimotor
rhythm during observation, imaginary performance and performance of various motor
gestures in patients with temporal lobe epilepsy and in a control group. It was found that
a decrease in the sensorimotor rhythm in patients with epilepsy is more pronounced than in
the control group, especially in patients with a high frequency of seizures, which may reflect
hyper-activation of the MSB during social contacts. A separate analysis of a group of patients
who underwent surgical removal of the seizure focus in the past revealed a nonphysiological
increase in the sensorimotor rhythm when performing a motor act.

Keywords: mirror system of the brain, epilepsy, mu rhythm, EEG, social perception, imitation
of movements



«MEPEBOJ, B30OPA K HAYMHAIOLLEMYCS OBMXEHUIO» —
OLMH U3 NOKA3ATEJIEM BOCCTAHOBJ/IEHUSI CMbIC/IOBOIO
BOCNPUATUA NPU TAXKEJIbIX MOPAXXEHMAX MO3TA
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1 — MOCKOBCKMI roCynapCTBEHHbIV YyHMBepcuTeT MM. M.B. JloMoHOCOBa,

Mockga; 2 — ®TAY «HMUL, Heipoxupyprum um. ak. H.H. bBypaeHko»

MwuH3gpasa Poccun, MockBa

AHHOTauus. 22 300pOBbIX UCMbITYeMbIX U 20 NALMEHTOB C NOPAXEHWUSMU FONIOBHOMO MO3-
ra pasU4HOM 3TMONOTMM (YEPEMHO-MO3roBasl TPaBMa, COCTOSHUE MOCNE YyAAneHus ony-
XO/leil rONOBHOrO M03ra), npocMatpuBanu 60-CeKyHAHbIM BWUAEOPONMK, B KOTOPOM Tpw
nepcoHaxa, NocnefoBaTeNbHO APYr 3a APYroM UM OLHOBPEMEHHO, B €CTECTBEHHOM TEM-
e COBepLIanu NpocTbie 6biToBbIE AeicTBMS. Cpasy Nocae NpocMOTPa YHaCTHUKM UCCNenoBa-
HUs B cBoBoAHOI hopMe nepeckasbiBanu YBUAEHHOE M OTBEYAM HA YTOYHSAIOLLME BOMPOChI
3KCNepuUMeEHTaToOpa. 3anucb ABWMXKEHUIA 1133 UCMbITYEMbIX OCYLLECTBAANACH C MOMOLLbI ait-
Tpekepa Mangold Eyetech VT3 mini (yactoTa auckpetmsaummn — 200 Iy, ToyHocTb — 0.5 °).
MccnenoBaHue Nokasano, YTo CHUKEHWME YUCIA MOMCKOBbLIX» CakKaz, U 3aflepXKKa nepeBoja
B30pa K AEMCTBYIOLLEMY NEPCOHAXY COMPOBOXAAIOTCS OTCYTCTBUEM 3pUTENbHBIX GUKCALMIA
Ha BaXXHbIX AJ1S1 MOHWMaHUs COObITUI 0bnacTax kagpos. [pajauus B NOHUMAHUK COBBITUI
BMAEOCHOXKETa 06HAPYXKMBAET CBA3b C YKa3aHHbIMW XapaKTEPUCTUKAMU ABUXKEHMI rna3. [aH-
Hble aUTPEKMHIA MOTYT UCMO/b30BATLCS NPU 0BCYXKAEHUU NPOBNEMbI MOHUMAHUS 3PUTENBHBIX
CTUMYNOB Y BOMbHbIX C rPYBbIM CUHAPOMOM aCMOHTAHHOCTY.

KnioueBble cnoBa: alTpekuHr, BOCNpUATUE, YepenHO-MO3roBas TpaBMa, HapyLWeHus Co3Ha-
HUsl, aCNOHTAHHOCTb

Pabota noppepyxaHa rpaHToM PODOU N2 19-29-01002Mmk.

BeeneHue

Tsdkenble MopaxkeHWs MO3ra, CONPOBOXAANOLWMECH TPyObIMK ABUraTENbHBIMU
M KOMMYHUKATMBHBIMW HapYLUEHWUSAMM, YacTO AenatloT 3aTPyAHUTENbHbIM onpene-
NeHne KOrHUTUBHOIO CTaTyca 60/1bHOrO M ero BO3MOXHOCTEW OCMbIC/IEHUS MPOUC-
XOAAWMX COObITUIA. Tak, NpM BbIXOAE M3 KOMAaTO3HOrO COCTOSIHUSA MOC/e TSXEeNon
4yepenHo-MO3roBOW TPaBMbl €CTb CTaAUS MUHUMMABHOTO COCTOSIHUS CO3HAHMS, Xa-
PaKTepU3YIOLLAACS YCTAaHOBNEHWEM 3pUTENIbHOTO KOHTakTa (KnuMHuueckoe pyko-
BOACTBO MO YepenHo-mMo3roBoi Tpasme, 2002). B pspe cnyyaeB Ha 31Ol cTaguu
POACTBEHHUKM Ha LJIMTENIbHOE BPEMS YCAKMBAOT BONLHOrO Nnepep TeneBn3opoM,
NPpUNUCbIBAS €My MHTEPEC K MPOMCXOAALLLEMY HA dKpaHe. OfHaKo ecnu y naumueHTa
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OTCYTCTBYIOT 3KCMPECCUMBHbIE PEAKLMM MO MOBOLY KOHTEHTA, C HUM HEBO3MOXEH
BepOasibHbIii KOHTAKT U B CU/Y BbIPAXKEHHOM aCMOHTAHHOCTU OH HE BbIMOJHAET HU-
KaKMX MHCTPYKLMIA, TO OBbEKTMBHAS OLLEHKA CTEMEHU OCMbICTIEHUS MOCTYyMatoLLein
MHbOPMALIMM M aleKBATHOCTM TaKOTO 3aMOSIHEHUS BpeMeHU 604pCTBOBaHMS Npak-
TMYeCKM HeBO3MOXHa. Co3aaHue MeToAMK, MO3BONAILMX HA OCHOBAHUKM peru-
CTPaLUM ABUXKEHWI 133 U3YYWUTb MPOLLECC U3MEHEHUS BOCMIPUSATUS NPU BbIXOLE U3
KOMaTO3HOro COCTOSIHUSI, UMEET HEe TOIbKO TEOPETUYECKUI MHTEPEC, HO U BaXHYHO
KNIMHWMYecKyto HanpasneHHocTb (Ting et al,, 2014). Llenbto uccnepoBanus ssnancs
NMOMCK MAapKepoB OCMbIC/IEHHOTO BOCMPUSATUS IKOMOTMYECKM BANIMAHOIO BUAEOPS-
na. KoHkpeTHOM 3aaayen paboTbl 6bin aHanM3 nepeBofa B30pa K HAUMHAKOLWeEMYCS
LOBWKEHUIO B ABYX KJIMHWUYECKMX FPYnnax: C XOPOLWUM U C MIOXUM MOHWMaHWEM
NPOUCXOAALLMX Ha IKPaHE COBbITH.

MeTopuka

B nccnepoBaHMM mcnonb3oBanack MeTOAMKA, MOMYYMBLUAS YC/IOBHOE Ha3Ba-
Hue «Bupeo ABI», coxpaHstoLlas npeeMcTBEHHOCTb C 6onee paHHel MeToAMKON
ABIT (AliTpekuHr - BHumanue - Mamarb) (Kasepuna u ap., 2020). Ha Buaeo 3anuca-
Ha peanucTMyHas NOCTaHOBKA AnuTenbHoCTbio 60 cekyHa. B Hebonblioi KoMHaTe
HaxoAaTCs TpU NEpCoHaxa, KOTopble MocnefoBaTeNbHO APYr 33 APYroM Unu Bce
O[LHOBPEMEHHO BbIMOMHAKT NPOCTble ObITOBblE AENCTBUS (pa3roBapuBaeT Mo Te-
nedoHy», KMOET PYKU», KULET MO KOMHATE®, «NepefaeT ApyroMy GIOKHOT» U T.M.).
Bce neiicTBug BbINONHSAOTCS B 06bIMHOM (eCTECTBEHHOM) TEMNe. 3anucb BULEO OCY-
LecTBASANACh CO CTALMOHAPHO 3aKpenieHHOW HeNnoABUXHOM Kamepbl Tak, YToObI
BCE TPY NepCcoHaXa MOCTOSHHO HaXoAMAMUCh B Kaape. Kaxaoe feicTBue nepcoHa-
»a 6bIn0 0603HaueHo Kak cobbiTue. Becero Boigensetca 30 cobbITUIA ANUTENbHOCTHIO
ot 1 no 6 cekyHa.

Bo Bpems npocMoTpa BMAEO OCYLECTBASNACb PErMcTpaums ABWXKEHWI rnas
MCNbITYyeMOro. YYacTHUKM UCCNef0BaHWS CULENV nepej, MOHUTOPOM KOMMbloTepa
Ha pacctosHumn 700 MM (paspewwenne 1980/1020 px; Buanmas obnactb 3KkpaHa —
300 =530 mm). F'onoBa ¢uKkcMpoBanacb C NOMOLLbIO NOAGOPOAOYHON ONopbl ANs
UcKoYeHns aptedakToB ABmxeHus. B pabote ucnonb3oancs aitpekep Mangold
Eyetech VT3 mini c nporpaMMHbIM 06ecneueHnem Mangold Vision (4actoTta auc-
kpetusaummn — 200 lu, ToyHocTs — 0.5 °).

AHanus napaMeTpoB ABMXKEHWIA TNa3 BO BpeMs NpOCMOTpa BMAEOCHKeTa Mpo-
BOJM/ICS C MOMOLLbIO NakeTa 06paboTkm aaHHbIx Matlab2019b u anroputma MNH,
KoTopbii npepoctasun npodeccop 0. Komogortsev (Friedman et al., 2018). Bolumc-
NANCS MMHUMANbHbIA NMOPOr CaKKaj U YCKOPEHUs, UCMOMb30BaNC OPUTMHAMbHbIN
nopor ans dunsTpaumm aaHHbix ot wyma — RIONEPS (Rapid Irregularly Oscillating
Noise of the Eye Position Signal) co 3HaueHnem 400 en. Knaccudukatop Bblaa-
Bas KOMMYECTBO (UKCALMI, CAKKaZ M MNOCTCAKKaLMUeCKUX KonebaHui, a Takke mx
CpefHI0 AUTENbHOCTb B MUANUCEKYHAAX. PackagpoBka 3anucu ABUKEHWIA rnas3
¢ huKcaumMaMm 1 cakkagamum npoussoaunacs B nporpamme Matlab c warom 200 mc.

Mepen HaYanoM NPOCMOTPA UCMITYEMbIM NOMYYAN UHCTPYKLMIO O TOM, YTO By-
[T NoKa3aHO KOPOTKOE BMIEO, KOTOPOE OH [LO/MKEH BHMMATENbHO MPOCMOTPETb,
nocne 4yero pacckasarb No namsTu Bce, 4To yBuaen. Cpasy nocie npocMoTpa UCnbl-
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TyeMbli B CBO6OAHOM (OpMe OCYLLEeCTBNSAN TaKOM Nepeckas. 3aTeM eMy 3a4aBaNiUChb
YTOUHSOLLME BOMPOCHI MO NMOBOAY NMPOMUCXOAMBLLMX COObITUIM, 0COBEHHOCTEN NoBe-
[LEHUS U HACTPOEHUS MEePCOHaXe, AeTanel UX OAexbl, TpeiMeToB, HAXOANBLUNX-
€ B KOMHaTe, LiBETOBOM raMMbl YNOMSIHYTbIX 3eMeHTOB. Pacckas ucnbiryemoro
n 6ecesia No BONPOCaM 3anMCbiBaNMCh HA AUKTOPOH M NEPEBOAMINCL B TEKCTOBbIN
opMaT Ha INEKTPOHHOM HoCHTENe.

B paboTe npuHanM yyactme 22 380poBbiX MCMbiTyemblX M 20 60NbHbIX
C NOpaXeHUsIMU FOJIOBHOFO MO3ra Pas/IMYHOM 3TUONOMMK (TSXKeNas YepernHo-Mos-
roBasi TpaBma, COCTOSIHME MNOC/e YAAeHUs ONyX0oel roNoBHoro Mosra). Bce nauu-
€HTbl MPOXOAWN CTAAMK BOCCTAHOBNEHMS MOCe rpybbiX HAPYLEHWUIA CO3HAHUS.
Mx nosepeHMe B MOMEHT UCCIEL0BAHUS XapaKTepU30BanoCh 0OLMM CHUXKEHUEM
CMOHTAHHOM aKTUBHOCTK (OTCYTCTBMEM MHTEPECA K OKPYXKAMOLLEMY, [BUTATENbHOM
3aTOPMOXKEHHOCTbIO, KCTEPTbIMU® IMOLIMOHANbHBIMK peakuusmu). OLHaKo aKTyasb-
HbIi YPOBEHb BO3MOXHOCTEN YKe MO3BOJISN BbIMOMHATL MPOCTEMLINE UHCTPYKLMK,
CnefuTb rnasamu 3a OBWXKYLLENCS MO 3KPaHy TOUYKOM (MPOXOXAEHMe KanubpoBKM
nepej 3anucbld alMTPeKUHra), faBaTb OTBET HA MPOCTble BOMPOCHI B paMKax 06-
cy)xpaemon TeMbl. Bce 6onbHble npoxoannu nevexnue B LleHTpe Helipoxupyprum
uM. aK. H.H. bypaeHko.

PucyHok 1. Kagp cekynabl 18.2 Buaeoponuka (AeBylKa cneBa CHUMaeT KOdTy) C pacrnpeneneHuem
3puUTeNbHbIX PUKcaumii 3a npeawectsytowme 200 Mc: A — y 340pOBOro UCMbITyeMoro, 5 — y naumeHTa
BTOPOM KIMHMYECKOM NOoArpynnbl

Pesynbtatbl

PesynbTaThl BoCcnpov3BeneHUs cOObITUII BUAEOPOAMKA MOKa3anu, YTo 340po-
Bbl€ UCMbITYEMbIE B CpeiHEM YNOMUHanu 52 % ot obuiero uncna cobbitmit. Owmnbou-
Hble BbICKA3blBaHUS (HEMPaBWbHbIA NOPSAAOK COObITUI, NPUNUCbIBaHME COObLITUS
[LpyroMy rnepCcoHaxy, HenpaBuibHOE BCMNOMUHAHWE NPeAMETOB, KOTOPbIMU MaHU-
nyMpoBanM MepcoHaXku) y 340POBbIX MUCMbITyeMbIX Habnwpanuce B 7 % cnyya-
eB OT 0bLero yncna oTeeToB. Pe3ynbTathl 60/bHBIX NPUBENMU K BbILENEHUIO [BYX
MOArPYNM CO 3HAYUTENbHBIMU PA3/IUYMSIMU MEXAY HUMU B MOHUMMAHWUU MPOCMO-
TPeHHoro Buaeoctoxketa. lMepsas noarpynna — 8 YenoBek — Ha3Basu B CPEAHEM
34 % cobbiTuit, U3 HMX 17 % oTBeToB ObLIM OWMBOYHbIMK. BTOpas nogrpynna —
12 60NbHbIX — B CpeaHEM Ha3Banu 3 % cobbITiA, U3 KOTOPbIX 75 % BbiCKa3blBaHMM
3HAUUTENIBHO MCKAXanu COAEepKaHWe BMLEOPOSIMKA UMM OMUCBIBANM COBbITUS, OT-
CYTCTBOBABLUME B CHOXKETE.
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[anbHenwmnin aHanu3 6bin HanpaBneH Ha BbigBleHMEe 0CoBeHHOCTel B30-
pa, KoTopble MOMM 6bl HAXOAWTBC B MPUYMHHO-CIEACTBEHHBIX OTHOLIEHUSX
C pasnuuMaMyM B MOHUMAHUM CobbITMIA BUAEO. B gaHHOM coobuieHun paccMma-
TPUBAETCS OAHA M3 TaKMX 0COBEHHOCTEN — «MepeBoj, B3opa K HauMHakoulemycs
LBUXEHUIO.

Havyano Buaeoponuka coctosno U3 Tpex CMEHSLWMX ApYr Apyra 3MM30408,
B KOTOPbIX ABMXXEHUE OCYLLECTBASNOCH TOJIbKO OAHUM M3 NEPCOHAXEN — ABa LpY-
TMX HaXOLMIUCb B €CTECTBEHHbIX NM03aX, HO OblIM HEMOABWXKHbI (KUMTAET KHUTY»,
«CMOTpUT B TenedoH»). B nepBoM 3anu3one OBWMXEHME OCYLLECTBASAN LEeHTpalib-
HbIi MepcoHax. [ocKonbKy B30p BCEX YY4AaCTHUMKOB MUCCAEL0BAHUS NMPU HAYane BU-
[,e0, KaK MpaBuI0, HAXOAMCS B LEHTPE 3KPaHa, PasfiMunii Mexay UCMbITyeMbIMU
no nepBoMy 3nm3oay He Habnopanocs. OnHako BO BTOpoM anusoge (17 -21-a ce-
KYHA) LLeHTpaNbHbIi MepCoHaX nepectaBas OCYyLLECTBSTb ABUXEHUS, a AEBYLIKA
y OKHa — BCTaBasa Co CTyna, CMOTPena B OKHO, CHUMarna KypTKy. Bce 3g0poBbie uc-
MbiTyeMble Cpasy NepeBOAUIM B30P Ha AEBYLIKY, OCYLLECTBASBLIYHO AeicTBus. Ha
pucyHke 1A npefcTaBneH Kaap, COOTBETCTBYHOWMI cekyHae 18.2 ponuka, a Takxke
3pUTeNbHble PUKCALMKU OQHOrO M3 340POBbLIX MCMbITyeMbIX. Ha pucyHke 16 npea-
CTaB/IEH TOT e Kafp M 3puTeNibHble GUKCALMKU NaLMeHTa BTOPOW MOArpynmbl, KO-
TOpbIV MPOLOMKAET PaCCMaTPMBATh HEMOABMXKHO CUAALLErO MEPCOHAXa B LeHTpe.

B cpefHeM nepeBoa B3opa Ha NEPCOHAXa, OCYLLECTBASAIOLLEro ABUKEHME, NPO-
MCXOAMN Y NaLMEHTOB BTOPOI noarpynnbl Ha 0.84 cekyHAbl MO3Xe, YeM Y 34,0POBbIX
ucnoityembix (p <.01). NMpuyem y cemu naumenTos (58.3 %) nepeBon B3opa Ha nep-
COHaxa, OCYLLECTBASIOLLErO ABUXKEHUE, MTPOUCXOAMN C TaKoW BONbLIOW 3a4EPXKKO,
KOTOpasi HUKOTLa He BCTpeyanacb y 340pOBbIX MUCMbITyeMbiX. [epeBos B3opa Ha
nepCcoHaxa, OCYLLECTBNSIOLLErO ABUXKEHME, Y NALMEHTOB NEPBOI MNOAPYMNMbl TAKXKE
NPOUCXOAUN MeflIeHHEN, YeM Y 34,0POBbIX UCTBITYEMBIX, HO PA3IMUMUg MEXAY TPyn-
MaMu He LOCTUrain CTaTUCTUYECKOM 3HAUYMMOCTU.

BTopoit xapakTepHO 0COBEHHOCTbIO B30pa 34,0POBbIX UCMbITYEMbIX OblN0 MO-
CTOSIHHOE CKaHMpOBaHWE MpOCTPAHCTBA OONbWMMM CaKKagamu. Tak, BO BTOPOM
3NM304e MeTOAMKU 3[0pOBble UCMbITyeMble COBEpLIMAM B CpefHeM 3.5 cakka-
Ibl, 60/bHble NepBOM noarpynnbl — 2.5 cakkagbl, 60nbHbIE BTOPOW NOArpynnbl —
2.0 cakkagbl. [10CTOBEPHOCTb Pa3fiMUMiA MO YMCAY CaKKaL 3L40POBbIX UCMbITYEMbIX
M MNALMEHTOB MepPBOW M BTOPOW NOArpYnM, COOTBETCTBEHHO, p<.05 1 p<.01. Cakka-
[lbl 33KaHYMBANNCh GUKCALMAMMU HA MEPCOHAXKe, OCYLLECTBASBLLEM AEUCTBUS.

06cyxaeHue pesynbTaToB

Mbl MOXEM MPEAnoNOXMUTb, YTO AN MOHUMAHMUS MPOMUCXOASALLErO HAa KpaHe
TpebyeTcs onpeneneHHbli ypoBeHb aKTUBHOCTU CyBbEKTa, BO BCIKOM C/lyyae — aK-
TUBHOE 0OHapYXEeHWE B30POM Hanbosiee BaxKHOM B AaHHbI MOMEHT 061acTi npo-
CTpaHcTBa. Hawe uccnenoBaHue nokasasno, YTO B KauyecTBe Mapkepa akTWBHOIO
BOCMPUSITUSA M MOHWMAHUA MPOMUCXOASALLErO HAa 3KPAHE MOXET BbICTYNaTb NAaTEHT-
HbIii Nepuos, NepeBoAa B3opa Ha NEPCOHAXa, OCYLLECTBAAOWErO ABUKEHME. bbl-
CTpoe 06HaPYKEHME TAKOrO NEPCOHAXKA COYETANOCh Y BOMbHBIX MEPBOM NMOATPYNMbI
C HOpMasbHbIM YPOBHEM NMOHUMaHWS. [1py 3TOM UCCNef0BaHME NOKA3ao, YTO JaxKe
Te NaLMEHTbI, KOTOPbIE HUYEr0 He MOTK COOBLLMTbL O HABMOAABLUMXCSA HA IKpaHe
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cobbITUSAX (BTOpas MOATpynmna), Tak UM MHAYe NepeBOAMM B30P HA ABWXYLLErO-
Cs NepcoHaxa, HO Aenanu 370 ¢ 6onbwmM 3ano3gaHmeM. boictpoe ob6HapyxeHue
ABMXYLLErocss 0ObekTa SBMSETCS OLHMM M3 BaXKHbIX 3BOJIHOLMOHHBIX MEXaHMU3-
MOB, MOCKOJIbKY MO3BOJISIO OpraHn3MaM BbDKMTb, M36exaTb onacHOCTU, 06Hapy-
XWTb nuuy. Mo3sroBoe obecneyeHue 3TOr0 APEBHEr0 MeXaHUM3Ma OpraHu3aumu
3pUTENbHOIO0 BHMMAHMUS TAaKOBO, YTO MPW BbIXOAE M3 KOMbl CEXKEHME 3a OBUXKY-
WMMMCS 06beKTaMM MOSBSAETCS YXKE Ha CTaAMSIX MUHMMANbHOrO CO3HAHMS, Koraa
60nbHOMY elle He JoCTyneH BepbaNbHblii KOHTAKT M NMPOM3BOJIbHOE BbINOSIHEHUE
NpOCTENLWUX MHCTPYKLUMI (KNnnHMYecKoe pyKOBOACTBO MO YepernHOo-MO3roBow TpaB-
me, 2002). Bo3MOXHO, MMEHHO 3TOT MexaHW3M OyKBaNbHO «MPUTATMBAET» TsXe-
JIOrO MaUMEHTA K TENEeBM30pY M MO3BOJISIET MOAONTY HE OTPbIBasiCb CMOTPETb Ha
3KpaH. Halwe nccnepgoBaHue, NpoBeAEHHOE CO 3HAUYMUTENIbHO Bonee «nerkumMm» na-
LUMEHTaMM, C KOTOPbIMM yke ChopMUPOBancs NpoayKTUBHbIA BepbanbHbIii KOHTAKT,
NoKasasno, YTo MX B30p XapakTepu3yeTcsl HU3KOM aKTUBHOCTbIO — MEHbLUMM YMUC-
JIOM cakkan u 6onee No3aHMM 0BHapy)XeHWEM MEPCOHAXA, HAYMHAIOLWLETO ABUXKE-
HMe, MO CPABHEHMIO CO 340POBLIMM NIoAbMU. HM3Kas aKTMBHOCTbL B30pa COYETaeTcs
C OTCYTCTBMEM MOHMMAHUS HAbMOAAEMbIX HA 3KpaHe COBbITUIL. BO3MOXXHOCTb 3KC-
Tpanonauum NoNy4YeHHbIX GakToB Ha MALMEHTOB, C KOTOPbIMM BEPHANbHbINA KOHTAKT
elle HEBO3MOXEH, ByeT U3yyaTbCst Ha CeayoWwmx 3Tanax paboTb.

Halum gaHHble cornacyoTcs ¢ pe3ynbTaTaMy COBPEMEHHbIX KOTHUTUBHbIX UCCe-
[lOBaHWII — HampuMep, MO 3HAYEHMAM yncna duKcaumii U cakkag, B 340pOBO Bbl-
6opke (bapabaHwwkos, Xeranno, 2010; ®unun, 2008). A Takxe € MCCIeA0BaHUAMMU,
[EMOHCTPUPYIOLLMMU, YTO MPOMU3BOJIbHO KOTK/HOUWUTb® BHUMAHME K ABMNKYLLMMCS
ob6bekTaM, NoMNaBWMMK B NONE 3peHus, NpakTnyecku He yaaetcs (TopuHa, YTou-
KuH, 2013).

3akn4veHune

MccnepoBaHune nokasano, 4to yBe€IMYeHNE JaTeHTHbIX NepunoaoB MNeEpPeEBO-
[a B30pa K ABWXYLLEMYCA MNEPCOHAXY U CHMXEHUE 4YUCNa «MOUCKOBbIX» CakKKaj
Yy naymneHToB C 06LWMM CHUXKEHUEM CMOHTAHHOM aKTUBHOCTU MOryT ABNATbCA Map-
KepaMu HapyLlweHna CMbIC/IOBOIro BOCNpUATHA.
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GAZE TRANSFER TOWARD THE BEGINNING MOTION IS ONE INDICATOR
OF SEMANTIC VISUAL PERCEPTION RECOVERY IN PATIENTS WITH
SEVERE BRAIN LESIONS

A.E. Karchevskaya (1), MJu. Kaverina* (2), E.V. Enikolopova (1), O.A. Krotkova (2)
mkaverina@nsi.ru

1 — Lomonosov Moscow State University, Moscow; 2 — Federal State
Autonomous Institute “N.N. Burdenko National Medical Research Center

of Neurosurgery” of the Ministry of Health of the Russian Federation, Moscow

Abstract. 22 healthy subjects and 20 patients with brain lesions (tumor, TBI) watched a
60-second video clip in which three characters, sequentially or simultaneously, performed
simple everyday actions. Immediately after viewing, the participants were instructed to
retell the plot of the video and to answer the experimenter's clarifying questions. The
subjects’ eye movements were recorded using the Mangold Eyetech VT3 mini eye tracker
(sampling rate — 200 Hz, accuracy —0.5°). The results showed that a decrease in the number
of “exploratory” saccades and a delay in the gaze transfer to the moving character were
accompanied by a lack of visual fixations on the video frame areas with events essential
to understanding the plot. The capacity to understand the events of the video shows a
correlation with the specified characteristics of eye movements. Eye tracking data can
be used to reveal the difficulties of understanding visual stimuli in patients with severe
aspontaneity syndrome.

Keywords: eye tracking, perception, traumatic brain injury, impaired consciousness,
aspontaneity
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CTPYKTYPHbIA AHANU3 NOKA3ATENENA HEMPOOUHAMUYECKUX
M YMPABNSIOWMUX OYHKLIUA HA MATEPUANE KOMIMJIEKCHOIO
HEMPOMCUXONOMMYECKOIO OBC/IEAOBAHUSA

A.A. KopHees* (1, 2), AM. byknnuu (1), E.FO. MaTBeesa (1), T.B. AxytuHa (1)
korneeff@gmail.com
(1) MI'Y um. M.B. lomoHocoBa, Mockaa; (2) B® PAO, Mocksa

AHHoTauus. PaboTa nocssLueHa aHann3y CTPYKTypbl NoKasaTenei, noayyaemblx B pesynbrare
HeMlponcuUxonornyeckoro obcnefoBaHNs CTapLUMX AOLWKONbHUKOB M MAALLWMNX LWKONbHUKOB.
B uacTHoCTH, NpoBeEpSEeTCs BO3MOXHOCTb CTaTUCTUYECKM 0DOCHOBAHHOIO pasfeneHus rnoka-
3aTenei HelponCUXONOTMYECKOM M KOMMbIOTEPHOM AMArHOCTUKM Ha MapaMeTpbl, OTpaxato-
LMe COCTOsIHME YNPaBASIOWMX PYHKLUMIA U HEMPOAMHAMUYECKMX NOKa3aTenei ncuxmyeckon
LeaTenbHoCTU. MCnbITyeMbIMU BbICTYNUAM AeTU 6 -9 NeT, He UMetoLLMe ANArHOCTUPOBAHHbIX
HapyLweHuit pa3suTus (N=175). bbinn oueHeHbl HECKONbKO GAKTOPHbIX MOAeNen, LonyCcKato-
WMX pasHyto cTeneHb auddepeHLMaLmmn nokasateneil B 3aBUCUMOCTM OT NMPUHALNEXHOCTH
K pasHbiM rpynnam QyHKUMIA. B pesynbTaTe Haunyulwue OLEHKM MOAy4Mna MOLENb, BKIO-
yawwas B cebs Tpu dakTopa: ynpasasiowme QYHKLMUM, rMNepakTUBHOCTb-UMMYAbCUBHOCTb
1 3aMefIeHHOCTb. [laHHble PaKTOpbl BbICTYMUAN OCHOBAHWEM ANS pacyeTa MHTEerpasbHbIX
nokasartenei Tpex rpynn GyHKUMIA M NOCefylolero KNacTepHoOro aHanusa, B pesynbTate
KOTOpOro BblAENeHO YeTbipe rpynmbl UCMbITYEMbIX: CO CKIOHHOCTbIO K MMNepaKTUBHOCTU-UM-
MYNbCUBHOCTU, CO CKIIOHHOCTbIO K 3aMeiNIEHHOCTH, C OTHOCUTENbHOM CNaboCcTbio MporpamMMu-
pOBaHMs U KOHTPONS, @ Takxe rpynna 6e3 kakux-nmbo Habnnaembix 4eduLUTOB GYHKLMMA.
ConocTtaBneHne AaHHbIX KNACTEPOB MO BHELWHWM, He BOLEALMM B aHaNU3 He33aBUCUMMbIM
napaMeTpaM MoKasano CBS3aHHble C XapaKTEPUCTUKOM rpynn CTaTUCTUYeCKUE TeHAEeHLMU,
a Takxke B psfie C/ly4aeB 3HaYMMblE 1 OXMAAEMbIE Pa3IMUKs MEXAY KnacTepamu.

KnioueBble cnoBa: HelipoanMHamuyeckne QyHKLUW, TMNEPaKTUBHOCTb, ynpaBnsiowme dyHK-
LMK, HepOonCUXonornyeckas AMarHocTvKa, AOLWKONbHUKMY, MNALLIME WKOMbHUKM, CTPYKTYp-
HOe MOoAenupoBaHue.

Pa6ota BbinonHeHa npv noaaepxke Poccuiickoro poHaa dyHAAMEHTaNbHbBIX UCCNELOBAHUNA,
npoekt N2 19-013-00668.

BeeneHue

pu npoBeAeHUN HERPONCUXONOrMYECKOro 06Cnef0BaHNS NPUHATO pa3fensTb
(akTopbl NPOrpaMMUPOBAHUS, PETFYNSALMM U KOHTPONS NMPOW3BONBHOM AesTeNb-
HOCTV W HENpOAMHAMUYECKME MapaMeTpbl, ONMPasch B TOM YMACIE HA KOHLEMNLMIO
Tpex CTPYKTYpHO-(hYHKLUMOHaNbHbIX 6n1okoB Mo3ra A.P. Jlypusa (flypus, 1973). Mpun
3TOM B NPOBOAMMbIX MCCNEfOBAaHUAX OOHapYXXMBAKOTCA CTabWibHble, BbICOKME
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M 3HAUYMMble KOPPENaUUM Mexay OTHOCALWMMMUCS K pasHbiM 6/l0KaM napameTpa-
Mu (AxytmHa u gp., 2019). Bo3HukaeT Bonpoc O NpaBOMEPHOCTM AMArHOCTUYe-
CKOTrO pasfeneHus rnokasaTenei, COOTBETCTBYHOLWMX 3TUM rpynnam dyHKUMIA npu
aHanu3e oueHOoK 0cobeHHOCTeN npoxoxaeHus obcnepnoBaHus. Takxke BO3HWMKAET
npobnema MHTEpNpeTauMy pe3ynbTaToB KOMMbIOTEPHOM HEWpONCUXOI0rMYecKoi
[AMArHOCTMKM, NMOCTPOEHHOM HA CXOXMX C TPaAMUMOHHLIM 06CNefoBaHNEM METo-
[LONIOTMYECKMX OCHOBAHMSX U UMEIOLLEN Lieslb CKPUHMHIOBOIO OMpeaeneHus «cna-
6bix» 3BeHbeB ncuxuueckux @yHkumii (Korneev et al., 2018). B el napameTpsl
NpefCcTaBAAOTCA MeHee AMArHoCcTMYeckn cneumduryHbiMm (Hanpumep, obuiee yumc-
o ownboK, BpemMs NpoxoxaeHus 3amaHus). Beuaoy ykasaHHbix npobnem uenbio
HaCTOSLLErO MCCNEAOoBaHWS SABNSNACh MPOBEpPKA BO3MOXHOCTM CTAaTUCTMYECKOTO
060CHOBaHUSA pa3aeneHus NoBeAeHYeCKUX nokasaTenei, OTpaXKalLWmMxX COCTOsHUe
(YHKUMIA NPOrpaMMMPOBaHMS PETYNSUMM M KOHTPOSS, C NMoKasaTensiMu, oTpaxkato-
MMM HEMPOAMHAMUYECKME NAapaMETPbl MCUXMYECKON AesaTenbHOCTH. [py BO3MOX-
HOCTM YKa3aHHOro pa3fAefieHUs TakKe MHTEPECHO BblAENWTb FPYMIbl UCMbITYEMbIX
C OTHOCUTENbHOM CNAaboCTbl0 OTAENbHbIX DYHKLUMIA, YTO noakpennsno 6bl 0CMbIC-
JIEHHOCTb X Pa3Ae/bHOM OLLEHKM.

MaTepMaJ‘lbI U MeToabl

McnbiTyembiMu Bbinn Aetn B Bo3pacte oT 6 fo 9 net 6e3 AMarHOCTMPOBaH-
HbIX HapyweHwuit pazeutua (N=175). AHanusmpyembiMM nokasaTensiMu BbiCTyNuAn
npeAcTaBneHHble B MHTEPBA/bHbIX M NMOPSAAKOBbIX LIKaNax pe3ynbTaTbl BbIMOAHE-
HMS HEKOTOPbIX METOAMK M3 TPaAMLMOHHOIO Helponcuxonormyeckoro obcneno-
BaHMA CTaplWMX LOLWKOMbHUKOB M MAAAWMX LWKONbHWMKOB (AxyTuHa u ap., 2016),
a TaKXe psA nokasaTenei, OTPAXALWMX NMPOXOXKAEHUE METOAMK U3 KOMMbioTep-
Holt 6aTapeu (Korneev et al., 2018; onucaHune 6atapen MeETOAMK MOXHO MOCMO-
TpeTb no agpecy http://psychosoft.ru/download/doc/akhutina2017.pdf). Kaxabin
nokasartenb OyAeT ynoMsHyT npu 06CYXAeHUM pe3ynbTaToB, HAa [LAaHHOM 3Tane
O0TMETUM, 4TO OTOOp MapameTpoB [/ BKIKYEHWS B aHanu3 6asupoBancs Ha co-
fepXaTeNbHOM aHanu3e nokasaTenei, a Takxxe Ha pe3ynbTaTax npeablayLWwmx 3Ta-
noB uccnenoBaHus (AxytuHa u ap., 2019). Tenepb onuwem MCNonb30BaBLLIMECS
cTatucTMyeckue metofabl. OCHOBHbIM METOAOM BbICTYNWNO CTPYKTYpHOE MOAENU-
poBaHue (KOHGUPMATOPHbIM (aKTOPHbLIM aHanus), No3BONsKOLLEE BbIAENUTb Na-
TeHTHble GaKTOpPbl HA OCHOBaHWM HabnoaaeMblx Nokasatenei. Mbl npesnonaranu
HaWTW B AaHHbIX GaKTOpax OTPaXKeHWe COCTOSHMS (MYHKLMI NpOrpaMMMUpPOBaHMS
M KOHTPONS M HEMPOAMHAMUYECKMX MNoKasaTenei. [Ing oueHKM COOTHOLLEHUS MO-
DeNn He TONbKO C TEOPETUYECKMMM HEMPOMCUXONOrMYECKMMU COODPAKEHNAMU, HO
W C peanbHbiMU JaHHbIMU CIEAYIOLWMM LAroM Hbi10 NpoBeAeHME KNacTepHOro aHa-
nun3a MeToaoM k-cpeaHux, YToObl OLLEHUTb, HACKONBKO BO3MOXHO pa3aenuTb UMe-
IOLLYt0CS BbIBOPKY Ha rpynmbl C OTHOCUTENbHOW CNaboCTbio TOM MAM MHOW Fpynmbl
byHKLMIA, MCnonb3ys BblaeneHHble hakTopbl Kak KpuTepun. HakoHew, Kputepusmm
OCMBIC/IEHHOCTU Pa3fAeNeHns UCMbITYEMbIX Ha KNacTepbl BbICTyNanu paHee He BO-
Wwesline B aHaNM3 Nokasatenu, a UMEeHHO: 1) KOMYecTBO UMMYNbCUBHBIX OLWMOOK
B peakuuu Bbibopa, 2) TeMN BbINOAHEHUS PELMNPOKHOM KOOPAMHALMK, 3) BpeMs
npoxoxaeHns 4-i (caMoit cnoxHoi) Tabnuupl LLlynste B KOMNbloTepHON 6aTapee.
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Cratuctnueckas obpaboTka nposoamnack B nporpamme R Studio (Bepcus 1.4.1103)
€ nomolLblo naketa lavaan (Bepcus 0.6-8).

Pesynbtatbl M X 06cykaeHue

CTpyKTypHas Mofenb C OAHUM (haKTOPOM HE COOTBETCTBOBAA KPUTEPUSM NPU-
HATUA MoZenu (MUHUManbHbIMUK Bbinn B3aTbl RMSEA <=.06; CFI >=.9; SRMR <=.8;
cM., HanpuMmep, Hu, Betntler, 1999) — (x*(54)=137.100; RMSEA =.094, CFl=.863,
SRMR =.117), yto copepxatesibHO roBopuno 06 afekBaTHOCTU pasfesneHus noka-
3aTenieil, OTpaxallmx HerMpoaMHAMMYECKME NapaMeTpbl NMCUXMYECKON AeSTeNb-
HOCTW, U MOKa3aTeNel, OTPAXKAKLMX COCTOSIHME ynpaBasowmx GyHkumuin. OfHaKo
W MOAENb C ABYMS NAaTEHTHbIMK (DAaKTOPAaMM HE COOTBETCTBOBANA KPUTEPUSAM MpU-
HATUs Mogenu (x%(52)=131.060; RMSEA=.092, CFI=.871, SRMR =.117). Huxe Mbl
npuBeLEM pe3yNbTaTbl OLEHKU MOAENM C TPEMS NAaTEHTHbIMU (haKTOpaMu, UMELD-
el Kak coaepKaTenbHblii CMbICA, TaK U NOAXOASLIME NO KPUTEPUSAM MapaMeTpbl
cooTBeTCTBMS. [laHHast MOAenb coaepkana 3 NaTeHTHbIX GakTopa, @ UMEHHO:

1. ®akTtop ynpaBnstowmnx GyHKLMA, BKIKOYAOWMIA B cebs obLliee ymcio owmnbok
B peakuuu BbIbopa, yCBOEHME NPOrpaMMbl B AMHAMUYECKOM NMpaKCuce, Tou-
HOCTb BbIMOJIHEHUS 3-11 (CaMOW CNIOXKHOW) Cepun KOpPpPeKTypHOM Npobbl, Tou-
HOCTb npoxoxaeHus Tecta DOTS, TOUHOCTb BbINONHEHUS MeToAMKM n-back.

2. (akTop rMnepakTMBHOCTU-UMMYIbCMBHOCTU: 1BA MOKa3aTens no pesynbratam
HeponCcMXon0rMYeckoro 06cief0BaHNs — BbIPAXKEHHOCTb MPOSBIEHWUIA TU-
NepakTMBHOCTM U UMMYNbCUBHOCTM, BPEMS peakumm B 1-1 cepum Tecta DOTSs,
cpepHee BpeMsi oTBeTa 1-1 Tabnmubl LynbTe.

3. (akTop 3aMefIeHHOCTH: OLLeHKM TeMNa BbINOJHEHNS 334aHWUIA, BbIpPaXKEHHOCTb
NpOSIBNIEHUIA YTOMISEMOCTU, BbIPAXKEHHOCTb MPOSBIEHUIA MHEPTHOCTM MO pe-
3yNbTaTaM HeMponcMxXonoruyeckoro o6cnefoBaHus, BpeMs peakLiMmn B NepBoit
cepun Tecta DOTSs, BpeMs npoxoxaeHus 1-i Tabnuubl WynbTe.

OueHkM KayecTBa MofenM OKasanucb cnemywowmumu:  x%(49)=70.793;
RMSEA=.051, CFI=.964, SRMR=.079 (nonHble faHHble MO MOLENU, B TOM yucne
(akTopHble Harpysku, cMm. no agpecy http://dx.doi.org/10.13140/RG.2.2.32767.
74406). JanHas Moaenb NO3BOASET CTAaTUCTMYECKME MOATBEPAMTb HAlM M3HA-
YyanbHble NpPefnoNOXKeHMs, OCHOBAHHbIE HAa KAYeCTBEHHOM, COoAepXKaTeflbHOM
aHanuse U pasfeneHun NapameTpoB, OTHOCAWMXCS K YNpaBASOWMM QYHKLMUAM,
U HeMpoAMHAMMUYECKMX NapaMeTpoB MCUXMYECKon aestenbHoctu. OgHako 3ame-
TUM, YTO BblAe/IEeHHble NaTeHTHble (GaKTOpbl, MO HALIEMY MHEHWIO, HE BMOJIHE CO-
BMNajalT C TPAAMULMOHHO BbIAENSEMbIMU HEMPOMNCUXONOTMYECKMMU (DaKTOpaMM.
CnekynsTMBHO MOXEM MPeAnoNoXMUTb, YTO Mbl UMEEM 34eCb AeN0 C NaTTepHaMu
(YHKUMOHaNbHOM €NabocTu, 338 KOTOPbIMU NleXXaT 0COOEHHOCTM LiesibIX MO3rOBbIX
(DYHKUMOHANbHbIX CUCTEM.

CnenyowmM warom 6bina NoMbITKA pasfeneHuns BbI6OpKM Ha KnacTepbl COOT-
BETCTBEHHO BblAENeHHbIM B Mogenu dakTopaM. [Ang knacrepmsaumm ncnonb3oBa-
JIUCb MHTErpanbHble NoKasaTenu (MHAEKCb), NONYYEHHbIE MyTeM CYMMMPOBAHUS
CTaHAAPTU30BaHHbIX MOKasaTenen, soweawmnx B GakTopbl COOTBETCTBEHHO 3HAKY
MX GaKTOPHbIX Harpy3ok (Hanpumep, Bpems npoxoxaeHus 1-i Tabnuupl LWynete
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BOW/IO B (DAKTOP rMNepakTUBHOCTU-UMMYIbCUBHOCTU C OTPULLATENbHBIM 3HAKOM,
a B GaKTop 3aMef/IEHHOCTU — C NMOMOXWTENbHbIM). [1ns KnacTepusaumm Ha LaHHOM
3Tane He WMCMoNb30BaNUCh COOCTBEHHO (DAKTOPHbIE 3HAYEHMS, MOCKOJbKY pacyeT
MHTErpanbHbIX NnokasaTenei nyTeM CyMMUPOBAHUS MOAKOHTPONIEH HAM Ha KaX4oM
3Tane u, Kak cneactaue, 6onee npospayeH. CtabunbHoe U afeKBATHO UHTEPNPETH-
pyeMoe pacnpegfeneHue no knacrepam 6610 06HapyKeHo Npu BblAeNeHnu 4 rpynn
n3 BbIGOpKK: 1) «rMnepakTMBHO-UMMYNbCUBHbIE» AETH, 2) «3aMed/ieHHble» AeTH,
3) 0eTu C TPYAHOCTAMMU NPOrpaMMUPOBAHUS U KOHTPONS, 4) AeTu C OTHOCUTENbHO
XOPOLWMMM MOKa3aTeNsiMU Mo BCEM TPEM MHLAEKCAM (YC/IOBHO «BbICOKAsi HOpMa).
CpenHue no GakTopaM MOAENM, a TaKXKe YMCIIO UCTIbITYEMbIX MO KaXKA0MY KnacTepy
npeactaeneHbl B Tabn. 1.

Tabnuua 1. OnucatenbHble NapaMeTpbl N5 BblAeNEHHbIX KnacTepoB

TMnepakT1BH.- Ynpasnsiowue
Ne nMnynbC. 3ameAneHHOCTb hyHKUMU N Xapaktepuctuka
1 1.607 -0.274 -0.065 25 MnepakTuBHO-
MMMYbCUBHbIE
2 -1.120 1.360 -0.109 33 3aMen/ieHHble
3 0.211 0.319 1.384 37 C TpyaHocTaMuU
nporpaMMmMpoBaHus
M KOHTpOnS
4 -0.138 -0.623 -0.575 80 «BblcOkas Hopma»

[MoBTOPUMCS, YTO CUBbHOM CTOPOHOW TaKOro pasAeneHns Ha rpynmnbl cTana cra-
OUNBbHOCTb MOJTyYaeMbIX KIACTEPOB C TOYKM 3pEHUS COOTHOLLEHWS CPeHUX NO dak-
TOpaM U CoepKaTeNbHOM MHTEpMpeTaunm. 3aKknoUYUTENbHbIM Xe LaroM B Hallem
aHanuse BbICTYNWNA NPOBepPKa AAHHbIX KNACTepOB NyTeM CPAaBHEHMUS MOMYYEHHbIX
rpynn no paHee He BXOAMBLUMM B aHanM3 nokasaTtensMm. PesynbtaTbl cpaBHEHMS
npeacTaBneHbl B Tabn. 2, roe B nepBoMm cTonbue ykasaH caMm nokasarenb, BO BTOPOM
BM3YaNU3MPOBAHO pacnpefeneHne 3HayeHu No nokasaTento B KaAoM KnacTe-
pe, B TpETbEM MpUBELEHbI pe3ybTaTbl 0AHOMAKTOPHOrO AMCNEPCUOHHOIO aHanu-
3a M NapHbIX CPAaBHEHUI KNAcTepoB Mexay coboii (B suelikax MUHU-TabauL, B 3-M
cTonbLe yKazaHbl 3HAYMMOCTM NOMAPHbIX Pa3nuuii C MONpPaBKoi Xonbma).

Kak MOXHO 3aMeTuTb, LaNeKo He BCe Pasnymng Mexay KnactepaMu gBnsioTcs
3HaYMMbIMUK, OLHAKO 3aMeTHble Ha rpadukax coaepXKaTenbHO NOrMYHbIE TPeHAb
(npeobnapaHne MMNYNbCUBHBLIX OWIMOOK B COOTBETCTBYHOLEM KnacTepe; 6onbluee
BpeMs noucka B 4-i Tabnuue LynbTe 3aMenneHHbIMK feTbMU) U HEKOTOPbIE 3aUK-
CUPOBAHHbIe pa3nuunga (ocobeHHo Mexay 1 v 2 knactepamu, KOTOpble B HEKOTOPOM
CMbIC/Ie MPOTMBOMNOCTABAAOTCS) Kak MUHMMYM He NPOTUBOPEeYaT NOCTPOEHHOM MO-
LeNn U BNOXEHHOMY B Hee CMbICIY.

BobiBoAbl

MonyyeHa TpexdakTopHas MoAenb, BKAKYAKLWAS (AKTOPbl YNPaBASHOWMX
(YHKUMIA, TMNEPaKTUBHOCTU-UMMYNIbCMBHOCTU M 3aMeANeHHOCTU. MOXHO npeano-
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Tabnuua 2. CpaBHeHMe KNACTepoB No HE3aBUCUMbIM NEPEMEHHbIM

Mokasarenb Pacnpepenenue Paznuuua mexpay knacrepamm

F(1,173)=4513 (p=.035)

MMNynbCUBHbIE OLIMGKM

B peakLmu Bbibopa 5 ;

(konnuecTso) = Kknacrep 1 2 3
§ 3 2 .025 - -
7y

s . 3 812 | 675 -
T Tewew” 4 018 | 1 | 783

TeMmn BbINONHEHUS s F(1,173)=3.045 (p=.083)

PeLmMnpoKHoii 8

KOOpAWHALMK gs knacrep 1 2 3

(4em Brmxe K Hyiio, sz 7 1 _ _

TeM Jyyile Temn) £ : \:| ’

o 3 1 1 -
. 4 1 | 280 | 150

Bpems noucka B camoit . : F(1,172)=6.151 (p=.014)

CNOXHOW 4-i1 Tabnuue -

LWynsTe - Knactep 1 2 3
8] 2 <001 | - -

- }_
- 3 157 .085 -
T e’ S 4 1 | <001 | 021

NIOXWTb, YTO 3a AaHHbIMM DAKTOPaMK NiexaT naTTepHbl cNaboCT GYHKLMOHANbHbIX
CUCTEM TOMIOBHOTO MO3ra. TakMM 06pa3oM, OKa3biBAETCA BO3MOXHbIM HE TOJb-
KO cofepxaTesibHO, HO U CTaTUCTMYEeCKM ODOCHOBAHHOE pasfeneHue Ynpasnsio-
WUX QYHKLUMA M HEMPOAMHAMMUYECKMX MAPAMETPOB MCUMXMYECKOW AeATeNbHOCTY.
Ha ocHoBaHMK (akTOpOB MOAENMU MOMYYEHO pasfesieHne UCMbITYEMbIX Ha Kna-
CTepbl C OTHOCMTENBHOM CNAbOCTbI0 TEX MAKM MHbIX rpynn GyHKUMIA. [MepcnekTuBs-
HbIMKW NPEeACTaBAAOTCA MCCNeNO0BaHMS, HANPaB/lE€HHbIE HA YTOYHEHWE MO3rOBOW
N NCUXONOrUYECKOW CTPYKTYPbl CUCTEM, CTOALLMX 33 YKa3aHHbIMU NaTTepHaMM cna-
60CTH, @ TaKXKe Ha YTOYHEeHWEe KpUTEPUEB UX ONpeaeneHus.
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STRUCTURAL ANALYSIS OF NEURODYNAMIC AND EXECUTIVE FUNCTIONS
BASED ON COMPREHENSIVE NEUROPSYCHOLOGICAL EXAMINATION
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Abstract. We present a structural analysis of the results of the neuropsychological
examination of children aged 6 to 9 years old. Particularly, we discuss an opportunity of
statistic-based differentiation of indicators that capture the state of executive functions
and neurodynamic characteristics of mental activity, measured using both traditional
and computerized neuropsychological examinations. 175 children without diagnosed
developmental abnormalities participated in the study. We estimated several factor
models with different numbers of latent factors. The best fit indices were observed in the
model which included three factors: executive functions, hyperactivity-impulsiveness, and
sluggishness. These factors were used as a base for calculating the integral indexes of
these three characteristics. A cluster analysis of these indexes allowed us to divide our
sample into four groups: children with relative weakness of executive functions, those with
relatively high impulsiveness, those who were relatively sluggish, and those without any
observed weaknesses. We compared these groups using independent parameters that had
not yet been included in the analysis. The comparison showed trends and some significant
differences that are logically connected to the cluster entities.

Keywords: neurodynamic functions, hyperactivity, sluggish tempo, executive functions,
neuropsychological diagnostics, preschoolers, junior schoolchildren, structural modeling
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YIOEP)XAHUE 3PUTENIbHOW CEPUMHOW MHPOPMALIUU B PABOYEN
NAMSTU: BAUSIHUE PEXXUMA NPEOBABAEHNS U MOOANBHOCTU
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AHHoTauus. B paboTe npencraBneHbl pe3ynbTaTbl SKCNEPUMEHTA, HaNpaBIEHHOrO Ha Mccne-
L0BaHMe 0CODEHHOCTEN 3aNOMMUHAHMUS U BOCMPOU3BEAEHUS B3POC/IbIMU UCTbITYEMbIMU BEp-
6anbHOM 1 HeBepbanbHOW 3pUTENbHON CEPUIMHON MHDOPMaLIMKM B 3aBUCMMOCTHM OT cnocoba ee
npenbaBneHns. Y4acTHUKM IKCNepuMeHTa AOMKHbI 6biIM 3aNOMHUTL U BOCMIPOM3BECTM nocie-
L,0BaTeNbHOCTM BYKB M UMdP, @ TakxkKe NOCNeA0BaTENbHOCTU IMHUIA, 06pasytoLwmX N1OMaHble
KpuBble. Bce Tpy Tvna cTMMynoB NpeabaBASNINCG ABYMS CnocobamMu — nnMbo eANHOBPEMEHHO
Kak cTaTuyeckme nsobpaxeHus, nnbo nocnefoBaTenbHo Kak AMHaMuueckme obbekTbl. Kpome
TOro, BapbMpoOBaNMUCh AJIMHA NOCNEeA0BaTENbHOCTEN M BpeEMS 3aepXKKM OTBETa, TO eCTb Mpo-
LOMKUTENBHOCTD YAEpXaHWs nHpopMaumum B paboueit namMsTu. AHanmn3 NoayvyeHHbIX pesyb-
TaTOB NOKa3aJsl, YTO TOYHOCTb 3aNOMUHAHUS NPU BOCMPOM3BeaeHNUM BepbanbHO MHdOopMaLmm
no CpaBHEHMIO C HeBepbanbHOM Bbille, @ BPeMS peakuMn — MeHblue. Takxke obHapyXeHo,
4TO Cnocob npenbsBNEHMS OKa3bIBAET BAWSIHWME HA TOYHOCTb 3aMOMWHAHMS MOCNeA0BaTeNb-
HOCTeM, HO 3TO KacaeTcs B OCHOBHOM HeBepbanbHoi nHdopmaumun. BapbrposaHue nepuopa
yAep>KaH1s cepuiHoi MHGOPMaLMK NO3BONNNO 0BHAPYXMUTb PassIMYHOE BUSHKUE 3TOro (ak-
TOpa Ha BpeMs peakuuu B 3aBMCMMOCTM OT cnocoba npeabsBneHns u Tuna ctumyna. Mony-
YeHHble pe3ynbTaTbl MO3BONSIOT MPEANONOXNUTb, YTO pENpe3eHTaLMS CePUIHOIM MHPOpMaLIMK
npeobpasyeTcs B npoLecce ee yaep>xxaHus B paboyeit naMatu, Ho 3T NnpeobpazoBaHMS MOTYT
HOCMTb pasHblii XapakTep B 3aBMCUMOCTM OT MOAANbHOCTM (BepbanbHas Vs 3puUTeNIbHO-MPO-
CTPaHCTBEHHAas) M cnocoba npeabsBNeHUS.

KntoueBbie cnoBa: paboyas namsitb, cepuitHas MHGOPMaLIMs, BHYTPEHHSS pernpeseHTaLms, oT-
CpOYeHHOe BOCMpPOU3BELEHNE, TaTEHTHOE BpeMS

BeeneHue

B nccnepoBaHuax yoepxaHus cepuitHoi MHpopMauum B paboyeit namatu ak-
TMBHO 06cyxpaaetcad npobnemMa 3anoMMHAHMA MHOOPMALMM Pa3MYHOro Tuna.
Mpexnae Bcero, BHUMaHUe yaenseTcs ocobeHHOCTAM COXpaHeHUs CepuiiHoi Bep-
6anbHOM U HeepbanbHOM MHBOpMauun (cM. 0630p Hurlstone et al,, 2014). Ha
OCHOBE aHanu3a BOCNPOW3BEAEHUS CEPUMHbIX CTUMYNIOB BbICKA3bIBAKTCA Npea-
NMONOXEHUS O eAMHbIX NPUHLMNAX COXPaHEHUS NocnefoBaTenbHOCTEN B paboyen
namsaTM He3aBUCMMO OT MOAANBHOCTHM yaepxkusaemon nHbopmauun. C opyron cTo-
POHbI, BaXHbIM CBOMCTBOM 3aMOMMHAEMOro Matepuana ssnsercs Gopma npenb-
SIBNIEHMS, B YACTHOCTM, BO3MOXHO MpeabsBieHne CTUMyna B BUAE CTaTU4ECKOro
obbekTa MM Kak AMHAMUYeCcKoM mnocnefoBaTenbHOCTU. MccnepoBaHms nokasbl-
BAIOT, YTO BO3MOXHbI pas/ivyHble Cnocobbl KOAMPOBAHMS U COXPAHEHWUS MHDOP-
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Maumum B pabouyeit MamMsaTM, M OCTAETCS HESACHbIM, XPaHUTCS NI MHDOpMaums
0 MoCNenoBaTenbHOCTM B MOAANbHO-Crieumbuyeckux (cM., Hanpumep, Ginsburg,
et al, 2017) wan B OTHOCMTENBHO HE33aBMCMMBIX OT MOAANBHOCTU penpeseH-
Taumax (cm., Hanpumep, Vergara et al,, 2016) unn e BO3MOXHbI 06a BapuaHTa.
OTKpbITBIM OCTAeTCS BOMPOC O CBA3M MOAANbHOCTU CTMMYNOB C GOpPMOW Mpeab-
aBneHus nocneposatenbHocTn (Vergara et al., 2016) Ha 3Tame M3BneYeHWUs WH-
dopmaummn u3 pabouert mamaTM. B Hawwmx npedbioywmnx MCCnenoBaHUSX Mpu
aHanu3e OTCPOYEHHOro BOCMpPOM3BeAEeHUs HeBepOanbHOW CepuUitHOM MHPOpMa-
UMM (NOMaHbIX KPUBbIX, NPeabaBSEMbIX CTaTUYECKM U OUHAMUYECKM) Mbl MONY-
YWUNM [aHHble, yKasblBalolMe Ha BO3MOXHOe npeobpa3oBaHWe penpeseHTaumu
cepuiiHoi MHbopMauun B pabouer namatn (KopHees, KypraHckui, 2013). bbino
06Hapy)XeHo, 4TO NP MUHMMANbHOM BPEMEHU yAepXKaHus cCepuiHoin MHGopmaumm
B paboyeil NamMsaT BpeMeHHbl'e napameTpbl OTBETOB MCMbITYyeMbIX 3aMETHO pas-
JIMYALOTCSA B 3aBMCMMOCTM OT TOTO, B Kakon opMe — CTaTUYeCKOM Uaun AMHamuye-
CKOW — MpeabsBASTCS NOCNef0BaTeNnbHOCTU CTUMYNOB. O4HAKO NpU yBENUYEHUM
nepvoaa yaepxaHus nHbopMaLumn A0 Tpex CeKyHA, pasinMumng NpakTUYeckun ucye-
3a10T, YTO MO3BOASET 3aK/IHUUTb, YTO M3HAYABHO CrieLuduyeckas penpeseHTaums
npeobpasyeTtcs B aBCTPaKTHYO, HE3aBUCMMYHO OT CreumndUKmM MCXOAHOro cnocoba
npeactaeneHus Gopmy.

B pamkax paHHOM paboTbl Mbl NpeanpvHUMMAeM MOMbITKY MCCNeAoBaTb, Ha-
CKONIbKO 3TOT 3(@eKT MposBASETCS NPWM 3aNOMMHAHWKM He TONbKO HeBepbanb-
HOM, HO U 3neMeHTapHoW BepbanbHOM MHbOPMauMKn (nocnenoBaTenbHoCcTel OykB
unn undp).

MeTopuka

B akcnepumeHTe NMpuHANKM yyactme 33 B3pOC/bIX UCMbITYEMbIX B BO3pacTe OT
21 ropa po 55 net (32.2£7.9 net), 20 XeHWMH 1 13 MyX4mnH, NpaBOpYKMX Mo ca-
MooTyeTy. McnbiTyeMbiM Mpeanaranocb 3anoMMHaTb M OTCPOYEHHO (B OTBET Ha
MMNEPaTUBHbLIA 3BYKOBOM CMIHaN) BOCMPOM3BOAWUTb HAa CEHCOPHOM 3KpaHe mno-
CNeaoBaTeNbHOCTUM PA3IMYHONO TUMA W CNOXHOCTU. Mcnonb3oBanucb Tpu Tuna
nocnenoBaTenbHOCTEN: HAbOp NPSMONMHENMHbIX OTPE3KOB, OPraHW30BaHHbIX
B HE3aMKHYTYI0 IOMaHyo nuHuio (panee TRJ: TpaekTopws), nocnenoBaTeNnbHOCTb
undp (nanee DIG) n 6yks (nanee LET). Takxe BapbMpoBanacb AAMHA NOCief0Ba-
TenbHoCTeN (0T 3 fo 5 anemeHToB B 3ajadax DIG u LET, oT 4 no 6 anemMeHTOB —
B 3agadve TRJ). Paznunume B AfiMHe CTUMyNnoB 0BYCNOBMEHO TEM, YTO TPAEKTOPUM
KOpoye YeTbipex 3/1eMEHTOB MO LaHHbIM NpeablayLnx MCCNefoBaHUiA OKasbiBa-
I0TCS CIMWIKOM MPOCTbIMU A1 UCMBITYEMbIX, @ OYKBEHHO-YMCNIOBbIE NMOCNeAoBa-
TENbHOCTU M3 LUIECTU SN1EMEHTOB, COMMACHO pe3ynbTaTaM MUIOTaXa, — C/IULWKOM
CNOXHbIMU. Bpems 3asiepXKku OTBETa MCMbITYEMOro MO0 MPUHKWMATb ABa 3Haye-
Hua: 500 mc 1 3000 mc. HakoHel, BapbMpoBancs cnocob npeabsBneHus CTUMy-
OB — OH Mor 6bITb cTatyecknM (oanee STAT) unu auHammyeckum (ganee DYN).
B ycnoeumn STAT Bcs nocnefnoBaTenbHOCTb NpeabaBasnach uenvkom Ha 2000 mc
(cTpokM uMdp U 6ykB UM noMaHas nnHus). B pexxume DYN B 3apavax DIG u LET
CMMBONbI NPeabsSBASANCG OAMH 33 ApYruM, Kaxabii Ha 500 mc, a B 3agave TRJ no
HEeBUAMMOMY KOHTYPY JIOMAHOM NIMHWUMU ABUranacb TOHKa, BPeMS ABMXKEHUS MO Kax-



Ypep>kaHue 3puTenbHOM CepuitHoin MHbopmaumm B paboyeit namaTu...

LoMy oTpe3sKy nomaHoi — 500 mc. Mpoba HaunHanacb ¢ npenbaBneHns dukcaum-
OHHOTO KpecTa. 3aTeM npeabsBAsAack NOC/AeL0BaTENbHOCTb CTUMYJIOB, MOC/IE YEro
¢ 3agepxkon B 500 nnamn 3000 Mc nogaBancs 3ByKOBOM CMTHas, B OTBET HA KOTOPbIW
UCTbITYEMBbIN [OMKEH OblN Kak MOXKHO BbICTpee 1 TOUHee BOCNpPOM3BECTU NOCIeS0-
BaTENIbHOCTb, CTAPTYS M3 PUKCMPOBAHHOM MO3MLMKU, HA KOTOPOM OH (UKCMpOBaAN
nanew, B Ha4yane Kaxnaon npobbl. B cnyyae Bocnpon3BeaeHns NOMaHOM IMHUM UC-
MbITyeMbI JOMKEH Gbl1 HAPUCOBATb €€ TPAEKTOPUID Ha CEHCOPHOM MYyCTOM 3Kpa-
He. B cnyyae BocnpousBeneHus BepbanbHol MHdoOpMaLmm (mocneaoBaTelbHOCTeN
6yKkB MU uUMbdp) UCNbITyeMbIR [OMKEH Obin BbIOMPaTb B HY)KHOM nopsiake 6yKBbl
unu undpbl B Habope, KOTOPbIM NpenbsBASACS OAHOBPEMEHHO C UMMEPATUBHbLIM
3BYKOBbIM CUTHAZIOM HA CEHCOPHOM 3KpaHe, KOTOPbI COAEpXas Te e NEMEHTHI,
4TO M B CTUMYJIE, HO B U3MEHEHHOM nopsake. [10 OKOHYaHUM 0TBETa OH BO3BPaLLan
nanewl Ha CTapTOBYK MO3MLMIO, U HauMHanach crenywowas npoba. dKCNepumMeHT
COCTOSIN M3 WeCTU BIOKOB, B KAXAOM M3 KOTOPbIX NPEeAbSBASACS OLMH U3 TpeX TU-
MOB CEPUIHO OPraHU30BaHHbIX BepbasnbHbIX U HeBepOasibHbIX CTUMY/OB, OTAEbHO
B CTaTUYECKOM U JUHAMUYECKOM pexume. BHyTpu 610Ka BpeMs 3a4epXKKU U AJIMHA
nocnefoBaTeIbHOCTEN BAPbUPOBAIUCH B KBA3UCy4aiHOM MOPSAKe, UHOMBUAYAb-
HOM /151 KQX/A0r0 UCMbITYEMOr0. IKCNEPUMEHT NPOBOAMUICS B aBTOMATUYECKOM pe-
XMMe Mo ynpaBneHneM nporpammbl, HanmcaHHon B cpene Octave (OC Kubuntu)
C Ucnonb3oBaHmeM 6ubnmotekn GyHKumMi psychtoolbox 3.

OCHOBHbIM BPEMEHHbIM NapaMeTpoM OTBETOB UCMbITYeMbIX Obl10 BpeMs peak-
unm (RT) — MHTepBan OT Hayana MMMepaTUBHONO CUTHANA [0 HaYana ABUXEHUS UC-
nbiTyemMoro. Takxke oueHnBanacb ToyHocTb otBeToB (B DIG 1 LET aBTomMaTtnyeckwy,
a B TRl — nyTeM BW3yanbHOro COMOCTABNEHUS TPAEKTOPWUM OTBETA WUCTbITYEMOIO
C COOTBETCTBYHOLWMM CTUMYNOM, NoapobHee 06 oLeHKax owMboK BOCNpou3Bene-
Hus TpaekTopwmii cM. KopHees v ap., 2020).

Pesynbratbi

[ng oueHKM BAMAHWUS IKCNEepUMEeHTasbHbIX (AaKTOPOB Ha TOYHOCTb OTBETA
U BpeMS peakuuu UCMbITyeMbIX Obll NPOBEAEH AMCNEPCUOHHbIM aHanu3 ans no-
BTOPHbIX M3MEPEHUI C YeTbipbMSl BHYTPUIPYNnNoBbIMU daKTopamu: mun cmumy-
710, pexcum npedvseeHus, spems 3a0epiKku omeema u 0UHa nocaed08amenbHoCmu.
MonHble AaHHble MNpefCTaBNEeHbl B MPWUIOXEHUW, OMYyOBAMKOBAaHHOM MO agpecy
http://dx.doi.org/10.13140/RG.2.2.14889.52324/3. YKaKeM Ha OCHOBHble 3HauM-
Mble pe3ynbTaTbl aHanuM3a.

(1) Mpw BapbMpoBaHMM TUMA CTUMYIOB MaKCMManbHas TOYHOCTb OTBETOB Ha-
6ntopaertcsa B ycnosuu DIG, MuHuManbHas — B ycnosun TRJ (F(2,46)=20.196,
p<.001, r]p2 =.468);

(2) npu cpaBHEHWUM LBYX PEXMMOB NPeAbABIEHUS TOYHOCTb OTBETOB UCMbITYEMbIX
Hwxe B pexxume DYN (F(1,23)=38.916, p<.001, npz =.629);

(3) npu yBENWYEHUM LNMHbI NOCNEL0BATENBHOCTU TOYHOCTb OTBETOB CHUXKAETCS
(F(2,46)=44.799, p<.001, r]p2= .661). Takke 3HaUMMbIMM OKA3aNMUCb BIUSHUS
B3aWMOAENCTBUN:

(4) Tun cmumyna x Pexum: TOYHOCTb OTBETOB NMPAKTUYECKM He pasnnyaercs
B IBYX pexuMax npu BOCNPOmU3BeaeHUM LMdPOBbIX NOCIeA0BaTENbHOCTEN,
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npu BOCNpoun3BeLeHnn 6ykB TOYHOCTb B pexxnMe DYN Heckonbko MeHb-
e, U MaKCMMasbHOE OTAnYMeE HaboaaeTCs BOCMPOM3BELEHUM TPAEKTOPUIA
(F(2,46)=25.19, p<.001, npz =.523);

(5) Tun cmumyna x [nuHa nocnedosamensHOCMU: MUHUMANbHbIE Pa3nyns TOY-
HOCTW BOCNPOM3BELEHNS CTUMYNOB pa3HOM AnuHbI HabntogatoTcs B DIG,
HEeCKONbKO cunbHee pasnnyne B TRJ n MakcuManbHoe — B ciyyae LET
(F(4,92)=12.604, p<.001, npz =.354);

(6) Pexum npedvsisneHus * [lnuHa: B pexkume STAT CHUXEHME TOYHOCTM OT-
BETOB MpW YBEIMYEHWUM AJIMHbI 3aMETHO cnabee, yem B pexxume DYN
(F(2,46)=8.059, p=.001, np2= .259).

AHanorMyHbii ﬂ,MCI'IepCMOHHbIﬁ aHanu3 RT nokasan cieaywouime 3Havynmble

addekTbI:

(1) npw BoCnpown3BeneHun 06oux TMNOB BepbanbHbIX CTUMYN0B RT 3amMeTHO
HWxXe, Yem npu Bocnpomssenennn TRI (F(2,46)=15.304, p<.001, np2=.400);

(2) npw yBennuyeHun BpemMeHu 3apepxku oteeta RT cokpaliaercs
(F(1,23)=64.441, p<.001, npz =.737);

(3) no mepe pocTa AvHbI nocnepoBatenbHocTM RT yBennumBaetcs. Takke 3Haum-
MbIMM OKa3auCb TPY B3aMMOAENCTBUS (DAKTOPOB:

(4) Tun cmumyna x Bpems 3a0epiku: paznnunsg mexay RT npy pasHOM BpeMeHu
33[ePXKKM MPpaKTUYeCKM oTCyTCTBYHOT B ciyyae DIG u LET, Ho B TR) npu yBe-
JIMYEHUM BpEMEHM 3apepXKu oTBeTa RT pesko cHuxkaetcs (F(2,46)=60.123,
p<.001, r]p2= .723);

(5) Tun cmumyna = [nuHa nocnedosamensHocmu: RT 3aMeTHO MeHsieTcs
B 3aBMCMMOCTM OT AmHbI B ciyyae LET, Heckonbko cnabee B cnyyae DIG
n HecywecTBeHeH B cnyyae TRJ (F(1,23)=5.81, p=.024, r]p2 =.202);

(6) Pexum npedvsisneHus *x Bpems 3adepxku: Npu KOPOTKOM 3apepxke oteeTa RT
B pexxume DYN 3ameTHO 6onblue, yem B STAT, 0fHAKO Npu yBeNMYEHUM 3a-
LepxXku pasnuuns RT B ABYX pexXMMax NpeabsBieHns NpakTMYecku ncyesaT
(F(4,92)=3.023, p=.022, npz =.116). OcTtanbHble 3@ deKTbl OKa3annCb CTaTU-
CTUYECKM HE3HAYUMbBIMU.

06cyxaeHue pesynbTaToB

CpaBHeHWe pas3NnyHbIX TUMOB CTUMYIOB MOKA3blBAET, YTO BepbanbHble CTUMY-
Nbl 3aMOMMHAIOTCS M BOCNPOM3BOAATCS Nlyylle, YeM HeBepbanbHble; 3TO yKa3biBaeT
Ha bonee TOYHYIO M NONHYIO penpeseHTaLmio BepbanbHot MHGopMaLmMm B paboueit
namatu. CpaBHeHWe OBYX cnocoboB npenbsBleHUs MoKasano, YTo MHdopMauus,
npenbsBnsieMas B CTaTUYECKOM peXWMe, BOCMPOM3BOAMTCS Oosee TOYHO, yeMm
B AMHAaMMUYECKOM, @ Ha BPEMS peakLMu Cnocob npeabsBaeHMS He OKa3biBAET 3Ha-
4YMMOrOo BIMSHUS. M3 3TOro MOXKHO CAENaTb BbIBOZ, YTO penpe3eHTaLns AMHaMuye-
CKOM MHBOPMaLMK MeHee NOoHAs N0 CPAaBHEHUIO C penpe3eHTaLmei CTaTUYecKow.
70 cornacyeTcs C pe3ynbTaTaMy HaWKUX NpeablayLmMX UCCNef0BaHNMA, Tae CXOXKMUIA
3 dexT 6bln NONyYeH TONbKO Ha HeBepbanbHOM MaTepuane B pa3inyHbIX BO3pacT-
Hbix rpynnax (KopHees u ap., 2020). Takxe BOCNpoM3BOAMTCS CHMXeHWe RT npu
YBENUYEHUN BPEMEHU yaepXaHus MHPopMauum B paboyeit namsaTy, ofHAKO Npu
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6onee noapobHOM aHanM3e BUAHO, YTO 3TOT 3G EKT OTYETIMBO NPUCYTCTBYET TOb-
KO B C/ly4ae BOCMpoun3BeaeHns HeBepbanbHbIix NociefoBaTeNbHOCTEN, BepbanbHble
nocnefoBaTeNbHOCTU BOCMPOM3BOASATCS C 0AMHAaKoBbIM RT mpu usMeHeHun Bpe-
MeHM 3amepXku. [pu 3ToM paznmumsa RT, cBA3aHHble CO cnOCO6OM NpeabsBaeHUs
CTUMYNOB, HUBENUPYIOTCS NPU YBEIMYEHUU BPEMEHW YAEPXaHUS CEepUNHON WH-
dopMaummn B paboyert NnamMaTh Kak ana sepbanbHbIX, Tak U Ang HeBepbanbHbIX CTU-
MynoB (cM. puc. 11A u 14 npunoxeHus). B uenom 3t AaHHble, N0 HALWEMY MHEHMIO,
He MpoTMBOpeYaT runoTese o NnpeobpasoBaHUM penpeseHTaLumn cepuitHon MHdop-
Maumm B paboyei naMsaTH, OAHAKO K BepbasibHbIM CTUMYNaM 3TO MOXET OTHOCUTb-
€S B MeHblUel cTeneHn (no KpaiHei Mepe Npu TOM YPOBHE C/IOXXHOCTW, KOTOPbIN
MCMONb30BaH B HaweM 3kcnepumeHTe). ObpaliaeT Ha cebs BHUMaHWe TO, YTO Mpu
BOCMNpou3BeLeHnn BepbanbHOM MHDOpMaLnm CHuxeHue RT npu yoiMHEHUU nepu-
0[a yaepXXaHus HabnoaaeTcs TONbKO B AMHAMUYECKOM peXMMe, a B CTaTUYECKOM
RT nmeet TeHaeHUMIO (XOTb U HE3HAUMMYIO) K YBENnYeHuto. TaknuM 06pa3om, Bepo-
ATHOe npeobpa3oBaHMe penpeseHTaumi cepuinHoi nHdopmauumn B P MmoxeT 3a-
BMCETb OT X MOJANbHOCTH (BepbanbHOW MU 3pUTENIbHO-NPOCTPAHCTBEHHOW).

TakKe MOXHO OTMETUTb, YTO XOPOLLO M3BECTHbIM M3 NUTepaTypbl 3PdEKT A/u-
Hbl MOCNefoBaTeNbHOCTM Hanbonee YeTKO MPOSIBNSETCS MPU BOCMPOM3BEAEHUM
6yKB — 3TO KacaeTcs M TOYHOCTM OTBETOB, M BpPeMeHW peakumu. [pun Bocnpoms-
BefeHUN undp 3ddeKT AnnHbI NPAaKTUYECKM OTCYTCTBYET B OTHOLIEHWU TOYHOCTU
OTBETOB M He OYeHb 3aMeTeH B oTHoweHun RT. Mpu BOCNpou3BeneHUM HeBep-
6anbHbIX NOCNenoBaTeNbHOCTEN, HAMPOTUB, 3POEKT ANMHBI AOCTAaTOYHO BbIpaXEH
B OTHOLIEHMM TOYHOCTM M NPaKTUYECKM He nposBaseTca npu aHanuse RT. B uenom
3TO MOXET YKa3biBaTb Ha TO, YTO MMEHHO OYKBbl 3aMOMMHAIOTCA KakK MocnefoBa-
TENbHOCTb, @ B C/ly4yae LUdp U TPAaeKTOpUiA CTUMYIIbl, COCTOSILLME M3 PA3HOro YMC-
113 371EMEHTOB, MOTYT 3aNOMMHATLCS M KaK NOCNef0BaTeNbHOCTb, M KaK COCTaBHOM
06beKT, HO 3TOT BOMpoc TpebyeT AONONHUTENbHOIO UCCNeA0BaHMS.
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Abstract. The paper presents the results of an experiment aimed at studying the memorization
and retrieval of verbal and nonverbal visual serial information presented statically or
dynamically. Participants had to memorize and reproduce sequences of letters and numbers,
as well as sequences of lines that form open polygonal chains. All three types of stimuli were
presented in two ways — either simultaneously, as static images, or sequentially, as dynamic
objects. In addition, we varied the sequence length and response delay time (the duration of
information retention in working memory). Analysis of the obtained results showed that the
accuracy of memorization during the reproduction of verbal information in comparison with
non-verbal information is higher, and the reaction time is shorter. It was also found that the
method of presentation affects the accuracy of memorization of sequences, but this applies
mainly to nonverbal information. Varying the period of retention of serial information made
it possible to reveal a different effect of this condition on reaction time, depending on the
presentation mode and type of stimulus. The results suggest that the representation of serial
information is transformed as it is retained in working memory, but these transformations
can be of a different nature depending on the modality (verbal vs. visual-spatial) and the
mode of presentation.

Keywords: working memory, serial information, internal representation, delayed production,
latency



OCTPOYMHOCTb JIEXXUT B OCHOBE MHCAATHOIO PELLEHUS
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AHHOTauus. [ocnegHue OaHHblE O TOM, YTO B peweHun MHCAWTHbIX 33434 MOXET He BbITb
ara-nepexuBaHusa, 3aCTaBAAKOT 3a4yMaTbCs O TOM, YTO UMEHHO HeobXxoaMMO A8 3TOro Crneum-
(DMLIECKOFO MHCaAMTHOrO 4yBCTBa. B JKCMepuMeHTe Mbl NpeabaBnanu UCNbiTyeMbiM HECKOIbKO
OTBETOB HAa WMHCAMTHble 33a4aun U npocuaun OUEeHMBATb ara-nepexuBaHue. OTBeTHI pasnunya-
NINCb MeXAy cob0oit C ToYKM 3pEHNA OCTPOYMUA U HANNYNA CMEHbI penpe3eHTaumnu. Pe3y}'|bTaTbI
NoKasanau, 4YTo OUeHKa OCTPOYMHOCTU OTBETA Ha 3adadvy CUIbHO CBA3aHa CO CMeHoMn penpe-
3€HTAUMU; N OCTPOYMHbIE OTBETbI BbI3bIBAKOT ara-peakumio. 3aMeTUM, YTO CaMbiMK OCTpOyM-
HbIMU pellalne cYMTanm oTBeTbl CO CMeHoM penpeseHTaumMu, ganee cnenoBsanm OTBEThbI, HE
CBA3aHHbIE C penpe3eHTauMaMm 3agadn, U Kak caMble 6aHanbHble OLEHUBANNCL OTBETbI U3 U3-
HavanbHOM penpe3eHTauum 3agadn. MHTepeCHO, 4YTO BpEMA NpeabaABNEHNA OTBETA HE OKasano
3HAYMMOrO B/IUAHNA Ha OLEHKK ara-nepexuBaHua. Takum oﬁpasoM, Mbl MOXXEM roBOpUTb, YTO
OCTPOYyMME MOXKHO CHUTATb OAHUM U3 KNTKOYEBBIX nokasaTesiel UHCAMTHOro peweHuns.

KnioueBbie cnoBa: MHCAlT, pelieHWe 3afay, ara-peakuus, ara-nepexuBaHue, oCTpoymue,
CMeHa penpeseHTaumu, 3agaumn «4to? Foe? Korpa?»

MccnepoBaHue BbIMONHEHO Npu GUHAHCOBOW noaaepxke rpaHta PH®O N218-78-10103.

BeeneHue

WHcalTHble 3afaum nonanu B 061acTb BHUMaHWS YYeHbIX BO MHOrOM MOTO-
My, UTO UX pelleHune MOPOXAAET SAPKYH 3MOLMOHANbHYK peakuuto, ara-nepexu-
BaHMe. TeM He MeHee B psiAe 3KCMEPUMEHTOB MOKA3aHO, YTO MHCANTHblE 3a4auu
MOryT He conpoBoXaaTbcs ara-nepexuBanueM (Danek, Wiley, 2017; Danek et al.,
2016; Davidson, 1995; Webb et al.,, 2016). Takue gaHHble CTaBAT MOA COMHe-
Hue dhyHOAMeHTaNbHble UHCAWTHbIE XapakKTePUCTUKM U BbI3bIBAKOT XXENaHWe B HUX
pasobpatbcs.

Mbl NpeAnonoXxunu, 4To ara-nepexumBaHne MOXET ObiTb CBSI3aHO CO CMEHOM
penpeseHTaumMM (Kak OCHOBHOM XapaKTepUCTMKM WMHCAWTHOCTM 3apayu; Ohlsson
1992): uHcanTHas 3ajavya COMPOBOXAAETCA ara-nepexuBaHWeM B TOM C/yudae,
ecnv oNs ee peLleHus HY>XXHO U3MEHUTb NMepBOHaYabHY penpeseHTauuto. Cme-
Ha penpe3eHTaLMW Bbi3blIBAET OTBET AOCTAaTOMHO HEOXMAAHHBIA AN TOro, 4YToObI
BbI3BaTb ara-nepexuBaHue. BTopbiM BaKHbIM yCNoOBUEM $IBASIETCS TO, YTO pelle-
HWMEe JOMKHO MOMHOCTbIO YAOBNETBOPATb BCEM YC/OBUAM 334aun, YTOObl OCO3HaHMe
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NpaBuIbHOCTM OTBETA MPOUCXOLMIO MITHOBEHHO. TaknuM 06pa3oM, sl BbIPAXKEHHO-
ro ara-nepexvnBaHUs HAXOXAEHUE PeLIeHNUs AOMIKHO COMPOBOXAATLCS CMEHOW pe-
npe3eHTaLum M HAXOXKAEHWEM YETKOTO COOTBETCTBUS MEXAY YC/IOBUSMU U OTBETOM.
JTUM KpUTepusM Hambosiee TOYHO COOTBETCTBYET 0OblAEHHOE npenacTaBieHne 06
«OCTPOYMHOCTU» pELLEHWS.

B KOHTeKCTe toMOpa NOHATUE KOCTPOYMME® NpeanonaraeT cMeleHne ppenmos,
YTO MaKCMMasnbHO G6/IM3KO K CMEHe pernpeseHTaumu, NOCKOSIbKY U OAWMH W ApYroi
TEPMUH MPEAMoNaralT HOBOE MOHWMaHWE KOHTEKCTAa. YC/bIlaB OCTPOYMHYHO
LIYTKY, 04U CMEKTCS, NMO3TOMY Mbl MOCYUTANN BEPOSITHBIM, YTO JIOAM UCMbITAOT
ara-nepexuBaHue nocse 0CTPOYMHOrO OTBETa HAa 3aZa4y. Takxe Mbl NPeAoNoxXu-
NN, 4TO ANs BbICTPOrO NOHWMAHWS NMPABUIIbHOCTM OTBETA MOXET ObITb BaXKHa A/U-
TeNIbHOCTb PaboThl € 3aAa4eit (Kak LOCTaTOYHOE MOrpyKeHWe B yCI0BUE 3a4aum).

M'vnoTesa. OueHKa OCTPOYMHOCTU peLIeHUst MHCAUTHOM 3a4a4um U cuna ara-ne-
PEXMBAHWS 3aBUCHMbI OT CTEMEHWU CMEHbI pENpe3eHTaLUM.

MeTopuka

B nccnepoaHum npuHanm yyactme 30 yenosek (21 eHwumHa) B BO3pacTe OT
14 po 55 net (M=26.7, SD= 8.6). MaTtepnanom ciyxunu 3agaym u3s 6asbl urpbl «410?
Fne? Korpa?», Ang npaBunbHOMO peLleHns KoTopbiX HE06X0AMMO OAHOKPATHOE U3-
MeHeHue penpeseHTauuu. McnbiTyemble pewanu 3apadvy B Teyenue 15/30/60 ce-
KYHA, (B 3aBMCMMOCTM OT YC/0BMS, BPEMS UCMbITYyEMOMY He coobLianocsk), nocne
4ero Ha 3KpaHe MosBNANCS OTBET Ha 3aAavy. [Ing Kaxaow 3anaymn 6610 TpU oTBETa:
OTBET «a» — MNPaBU/bHbIN, «b» — HENpaBWbHbIA U NOTMYHBIA AN UCXOAHON pe-
npe3eHTaLMK 334a4M U «C» — HEMpPaBUJIbHbINM, HO HE OTHOCALLMIACS HU K UCXOLHOW,
HW K KOHEYHOM penpeseHTaumu 3agauu. (lpumep 3adaqu ¢ sapuaHmamu omeema:
«CuHUI xypHan» 3a 1917 roa nucan: «Ha Haw py6nb B Mepcun gatoT no 6 koneek,
B EBpone — no 20 koneek (4 To HeoxoTHO). Ckopo, no npeackasaHuto M.E. Cantbl-
KoBa, OyoyT AaBaTh...». 3aKoHuMTe 3Ty Gpasy. Omeemsl: «a» — no mopae; «b» —
O[lHY KOMNenKy; «c» — 0b6bsaBneHue). [locne nosBneHns oTBETa UCMbITYEMOMY HYXHO
ObIN0 peLInTb, NPaBUbHbINA 1M OTBET EMY NPEASIOKMUIN, U OLLEHWUTb CBOM ara-nepe-
XMBaHWS Mo onpocHbiM Wwkanam (Danek, Wiley, 2017). Mbl ucnonb3oBanu wkanbl
ara-nepexuBaHns (yoOBONMbCTBME, YAMBNEHWE, BHE3aNHOCTb, obneryeHue, yBe-
PEeHHOCTb, ApaiB), KOTOPble AOMOMHUAN LUKANAMU OLEHKM CMEHbl penpe3eHTauum
(«CpasHume csoe nepgoe npedcmassieHue o 3a0aye ¢ npedcmasneHuem o 3adadye no-
cie mozo, Kak Bbl y3Hanu omeem. [lpedcmasneHue o0 3a0a4e ocmanoce NpewHuUM 0o
u nocne omeema (1) — [MpedcmasneHue o 3adaye u3MeHUNOCH (7)») U OCTPOYMMUS
(«Omsem nokazancs MHe 6aHanbHLIM (1) — ocmpoyMHbIM (7)).

Kaxabi ucnbiTyemblit pelwan WwecTb 3a4ay NAC ABe TPEHMPOBOUHbIE, paboTa
BeNacb MHAMBUAYANbHO, O4YHO. DKCMEPUMEHT peann30oBaH ¢ NomMolLbio PsychoPy.

Pesynbtatbl

B nepByto ouepenb Mbl ybeaunuch, 4TO OTBETbI HA 334auu LEUCTBUTENBHO
CyObeKTMBHO pasnuyaloTcs no creneHn octpoymus (F(2,60)=36.559, p<.0001,
np2=.292; CM. puc. 1). MHTepecHo 3aMeTUTb, YTO UCMbITyeMble CaMbIMKU OCTPOYM-
HbIMW CYMTaNM OTBETbI CO CMEHOW penpeseHTauuu, fanee ClefoBanu OTBEThI, HE
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CBSI3aHHbIE C penpe3eHTauusMu 3a1a4m, camMmbiMu BaHaNbHBIMU — OTBETbI U3 U3Ha-
YaNibHOM penpe3eHTaLmMm 3aaaun, Tect Toioku: p<.0001 mMexay BceMM rpynnamu.

t

w

OcTtpoymue, 6annbi oueHku (ot 1 ao 7)
S

a b c
Twn oTBeTa

PMCyHOK 1. CpaBHeﬂme OLLEHOK OCTPOYMHOCTHM pa3iIMyHbIX TUNOB OTBETOB

[anee Mbl NMpoBeNM OCHOBHOWM aHanW3, rae He3aBUCMMbIMM MEPEMEHHBIMU
6blTM mun omeema, a 3Ha4MT, U TUN pernpe3eHTauun («a» — NpaBWUbHbIA, «b» —
HenpaBW/bHbIM U NOTMYHBIM AN UCXOAHOM penpes3eHTauumn 3a4aum M «C» — He-
NpaBWbHbII, HO HE OTHOCSLUMIACS HU K MCXOAHOM, HM K KOHEYHOM penpe3eHTauum
3apaun) u epems npedvsisneHus omeema (15/30/60 cekyHA), 3aBUCUMbIMU — LLIKa-
Nbl ara-nepexuBaHus (yLOBONbCTBME, YAOMBMEHWE, BHE3aMHOCTb, obneryeHue,
YBEPEHHOCTb, [paiB, CMEHa pernpe3eHTauuu) U CKOPOCTb MPUHATUS peELLEHMUS
0 MPaBUIbHOCTM NPEabABNIEHHOr0 OTBETAa. 3HAYMMbIM OKa3anocb BIMSHWE muna
omeema Ha yposonbctBue (F(2,60)=40.046, p<.0001, np2=.319), yAauBieHue
(F(2,60)=7.868, p=.001, np2=.084), obnerueHune (F(2,60)=19.093, p<.0001,
np2=.183), yBepeHHoCTb (F(2,60)=36.185, p<.0001, r]p2=.297), CMeHy penpeseH-
Taumm (F(2,60)=6.332, p=.002, r]p2 =.069). 3HaumMMoro BAUSHUA 8pems npedvsige-
HUS HX Ha OfHY M3 COCTABASIOWMX ara-nepexxnBaHus He okasano.

Kpome 3Toro, cTaTUCTUYECKM 3HAUYMMbIM 0Ka3ascs pakmop camocmosamesnbHo20
peleHus 3aaaun 00 NpenbsBleHUs OTBETa. 3aMeTUM, YTO UCMbITYeMble BCE PABHO
OLEeHMBaNK nNpeodvasieHHsbil, a He CaMOCTOATENIbHO HaMAEHHbIM OTBET, AaXe Koraa
CMOTIM CaMM1 peLLnTb 3afa4y. TeM He MeHee 3TO 0Ka3ano 3HaYMMOe BWSHME Ha
oueHkn yauenenus (F(1,60)=5.813, p=.017, np2=.032) W LWKanbl CMEHbl penpe-
3eHTauuum (F(1,60)=7.056, p=.009, np2=.038). 3aMeTuM, YTO caMoCcmoamesibHoCMb
peuieHuUs He OKa3ana 3HauMMOro B/IMSIHMS Ha MHTErpanbHbli NoKasaTeNb ara-rnepe-
xuBanus (F(1,60)=0.355, p=.552, r]p2=.002).

[ina Toro, uTo6bl YH6EenUTbCS, YTO OCTPOYMUE — BAXHbIM MoKasaTenb ara-ne-
PEXMBAHWS, Mbl MPOAHANU3MPOBANU KOPPENSLMID MEXAY OLEHKaMM OCTPOyMuUs
W MHTErpasnbHbIM Mokasatenem ara-nepexwuBanus (r(60)=.449, p<.0001). Yuutsl-
Basl BaXKHOCTb CMEHbl pernpe3eHTaumMu A8 MHCAMTHOCTM 3a4ayu, Mbl MPOBEPUN,
YTO OCTPOYMMUE KOPpEeNuUpyeT 1 € 3TuM napameTpom (r(60)=.395, p<.0001).
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06cyxaeHue u BbiBOAbI

B HalleM 3KCcnepuMMeHTE Mbl CMOT/IM NOA06PaTh PasfinuHble MO CTEMEHU OCTPO-
YMHOCTM OTBETbI U NMPOLEMOHCTPUPOBASIU, YTO OHM CBSI3aHbI C OLLEHKAMM K/HOUEeBO-
ro nokasatens MHCAUTHOCTU, CMEHOM penpeseHTaumu, U UHTErpasbHON OLEHKOM
ara-nepexuBaHus. Mbl 3aK/1to4aeM, 4To OCTPOYMME BAUSIET HA HanMuMe ara-nepe-
)KMBAHUS), M 3TO MOXKHO OBBACHUTL Yepes CBA3b OCTPOYMUS CO CMEHOM penpeseH-
Taumu. [LoNONHUTENbHYIO YBEPEHHOCTb B 3TOM BbIBOLE HAaM [AET TO, YTO CaMmble
6aHanbHble OTBETbI — T€, YTO OCTAOTCA B UCXOAHOM PENpE3EHTALMM, CEAYIOLM-
MM MO CTEMNeHM OCTPOYMMS MAYT OTBETbI, HE BK/IHOYEHHbIE HM B M3HAYANbHYIO, HU
B LIe/IEBYIO PENPE3EHTALMIO, @ 3HAUMT, CYLLECTBYIOLLME B PAMKax HEKOTOPOW Tpe-
TbEW, U CaMble OCTPOYMHbIE — B LLENIEBOI PEMpPE3EHTALLMM, KOTOPAs CYLLECTBEHHO
OT/IMYAETCS OT U3HAuYaNbHOM. TO eCTb UMEHHO CMEHA penpeseHTaLMmu OTBEYAET 3a
octpoymue. Ecnim Bbl cpeaHMe OLEHKM OCTPOYMUS AEMOHCTPUPOBAM HEBEPHbIE OT-
BeTbl 6e3 CMEHbI penpeseHTaLmm, Mbl MOMIM Bbl TOBOPUTbL O TOM, YTO MPaBUIbHOCTb
OTBETa B/MSIET HA OCTPOYMME, MOCKO/bKY OHU 3BY4YaT ropasfo JOrMYHee, YeM Te,
UTO He CBA3aHbl C 334a4€H, HO MOJTyYeHHbIe Pe3yNbTaTbl MO3BO/SAKOT FOBOPUTL TOMb-
KO O CBSI3W MeXy OCTPOYMMEM U CMEHOM penpeseHTaLuu.

Jo6oMNbITHO, UTO BPEMS MPEAbABNEHUS OTBETA HE OKA3alio 3HAYUMOrO BAWSA-
HUS Ha ara-nepexuBaHve. ECiM MHTepnpeTMpoBaTh 3TO BMECTe C TEM, YTO CaMo-
CTOSTE/NbHOCTb PELUEHUS BaKHA AJ1S1 HEKOTOPbIX OLEHOK, MOXHO MPELnooKMTb,
UTO NepBMYHAA PenpeseHTaLmMs 3a4aum BbICTPO NOSBNAETCS Y PELLaTeNs U 0CTaeTCs
YCTOMYMBOM BMN/IOTb O MOSB/EHUS OTBETA, MEHAOLWETO ee. [03TOMy MMeeT 3Have-
HUE TO/IbKO TO, B PaMKax KakoW pernpeseHTaLmum nosBuICS OTBET, @ He TO, CKOJIbKO
BPEMEHM UCMbITYEMbIM AYMAET Haf, 3afadeil.

TakuM 06pa3oM, Mbl MOXEM MOATBEPAMTb, YTO OLEHKA OCTPOYMHOCTU pe-
LWIEHMSI MHCAMTHOM 3a4auu M CUIa ara-nepexuBaHus 3aBUCAT OT CTEMNEHU CMEHbI
penpeseHTaLmy.
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OCTPOYMHOCTb NIEXMUT B OCHOBE MHCANTHOTO peLueHus

WITTINESS LIES AT THE HEART OF INSIGHT SOLUTIONS

S.Yu. Korovkin (1), P.N. Markina® (1, 2)
alxetar@gmail.com
1 —YarSu, Yaroslavl; 2 — IP RAS, Moscow

Abstract. The latest evidence indicating that there might be no aha-experience in solving
insight problems makes us think about what exactly is necessary for this specific feeling
of insight. In this study, we presented participants with several answers to insight tasks
and asked them to evaluate the aha-experience. Responses varied in terms of wit and the
presence of a change in representation. The results showed that assessment of the wittiness
of the answer to the problem is strongly related to the representation change; furthermore,
witty answers cause an aha-experience. It should be noted that the solvers considered
the answers with a representation change to be the wittiest, followed by the answers that
were not related to the representations of the problem, and the answers from the original
representation of the problem were evaluated as the most banal. Interestingly, response
time did not have a significant impact on aha-experience scores. Thus, we can say that wit
can be considered one of the key indicators of an insight solution.

Keywords: insight, problem solving, aha-reaction, aha-experience, wit, representation
changing, “What? Where? When?” tasks

This work was supported by the Russian Science Foundation Project No. 18-78-10103.

211



212

CXEMbI B PABOYEN NAMATU NPUBOAAT K NOJIHOMY
WMHCAMATY U NEPEXXUBAHUIO U3ALHOCTU PELLEHUSA

C.10. Kopoekuu*®, A.[l. CaBuHoBa, t0.A. MNapanka, A.B. XXene3sosa
korovkin _su@list.ru
AplY, dpocnaenb

AHHOTaLl,Mil. B OAHHOM UCCnenoBaHUM Mbl 3a4aeMCSa BONPOCOM: KaKOBa POJib UHTENNEKTY-
a/lbHbIX YYBCTB U ara-nepexmnBaHna B pelleHnn MHCaNTHbIX 3a4au. Mol npeanonaraem, 4to
ara-nepexuBaHue $BASeTCS 3MOLMOHANbHOW peakumei Npu MOMHOM WHCaNTe, KOTOpbIn
BO3HMKAET, KOrAa BeCb MyTb PeLleHMns 3a4ayu LeNMKOM NMOMELLAETCS B FOPU3OHT NAaHMUpPO-
BaHus. Ecam nyTb peweHnsa CIULWKOM ,EI,ﬂMHHbIVI, OH MOXET BbITb YNpPOUWEH 3a CYHET CXEM, KOTO-
pble MoryT 06beauHsATb OTAE/bHbIE AEMCTBUS B IPYNMbl U YKPYMHATb €AMHMLbI, XPaHSLMecs
B paboueit namsTu. KOMNakTHOCTb M NPOCTOTa WMCMOMb3YEMOW AN KOAUPOBAHUS peLeHus
CXEMbl OMpeAenstoT ICTeTMYECKOe YyBCTBO M3SALLHOCTM U KPACOTbl peLleHus, KOTopoe SBAs-
€TCa TPagMUMOHHbBIM MPU3HAKOM NPAaBUIbHOIO peLlleHnsa, a TakXke — YCI0BUEM ara-nepexu-
BaHWS B MHOrOXOA0BOWM MHCAMTHOW 3apave. [1ns AOKa3aTenbCTBa HaWMX MpeanonoXeHnn
HaMmu BbINo NpoBeAeHO UccnenoBaHue Ha 3aaade «10 MoHeT». B 3Toii paboTe nokasaH mMexa-
HM3M, 6rarofaps KOTOpOMy ara-nepexxnBaHue npu MHCAUTHOM peLLeHNU MOXKET ObiTb CBS3a-
HO C U3SLLHOCTBIO peLLeHuS.

KntoueBble c10Ba: MHCANT, ara-nepexuBaHue, cxema, U3ALLHOCTb, pa6ot|aﬂ naMATb

MccnepoBaHue BbiNonHeHo Npu GUHAHCOBOW nopaepxke rpaHta POMU N2 20-013-00801.

Beenenue

B naHHOM uccnenaoBaHMM Mbl 3a43aeMcs BOMPOCOM: KaKoBa POSib MHTEN/EK-
TyanbHbIX YYBCTB W ara-nepexxmBaHWs B peLeHUM MHCANTHbIX 3aday. Mbl ncxo-
OMM U3 TOTO, YTO ara-nepexuBaHue sensetcs GopMoit oLeHKM pellerus. TpebytoT
0bbscHeHns cnepytowme dakTbl: 1) MHCANTHbIE, LENOCTHbIE pEeLleHUs NpUBOAAT
K 6onblieli YBEpeHHOCTU B MPABWUIbHOCTU OTBETA, 2) MHCAWTHbIE pEeLIeHMs Jalle
SBNAIOTCA NpaBunbHbIMU. OQHAKO OCTaeTcs BOMPOC O TOM, HAa OCHOBE Yero pelua-
TeNb MOXeT OblTb YBEpeH B MPaBMIbHOCTU PELUEHWS A0 NMPOBEPKU pELUEHUS UK
0bpaTHO CBs3M.

[ing obbsacHeHus 3Toro Habopa [aHHbIX M OTBETA Ha LIEHTPanbHbIAN BOMPOC
MOXeT ObITb NonesHa Teopus uaMeHeHus penpesentauum (Ohlsson, 1992, 2011).
Mbl npeanonaraeMm, 4To BbIPAXXEHHOE WMHCAMTHOE ara-nepexuBaHWe NPOUCXOLUT
BCNEACTBME MOMHOrO MHCANTa, 6naroaaps yCMOTPEHUIO MONHOMO MYTHU peLLleHns no-
cne npeoponenus Tynuka (Ohlsson, 1992). Teopusa npeackasbiBaeT, YTo CyObekTUB-
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HOe nepexuBaHWe MHCaiiTa, ara-nepexmnBaHue, CONPOBOXAAET TONIbKO Te C/lyyawu,
Koraa duHanbHOE pelleHMe OKa3biBAeTCS AOCTAaTOYHO 6/1M3K0. KOrHUTUMBHAA CTpYK-
Typa, KOoTopas Mo3BOJISIET OTC/EXMBATb MPOrpecc ABWXKEHMS K LEenu, yaepxusas
HECKO/IbKO [ENCTBMI B MaMsTH, HA3bIBAETCS «TOPU3OHT MaaHMpOBaHMs», mental
lookahead (MacGregor et al., 2001; Ohlsson, 2011). Ha si3bike aHHOM Teopun cMe-
Ha penpeseHTaLMK, CONPOBOXAAEMAs MHCAWTHbLIM NepeXKMBaHWEM, TO €CTb MOJHbIN
MHCANT NPOMCXOAMT, EC/IM BECb MYTb OT HOBOrO HA4Ya/lbHOrO COCTOSIHUS A0 LeNeBo-
ro COCTOSIHMSI B MPOCTPAHCTBE peLleHMst MOXET ObITb BUAEH B paMKaX MEHTa/bHOTO
rOpU30HTa NiaHupoBaHus. Eciv Becb NyTb pelleHus LeNMKoM He 0603puM BBMAOY
[/IVHbI peLleHnst UM HeBObLLOro rOPU30HTa NIAHUMPOBAHMS, TO MHCAUTHOE nepe-
XMBaHWe He OyneT HabnaaTbCs, HECMOTPS HAa HaNMYME MU3MEHEHUS penpe3eHTa-
LMK, TO €CTb HabMOJaeTCa YaCTUYHbIN MHCANT.

Mbl npeanonaraem, 4to ecam NyTb OT TEKYLLErO COCTOSIHMUS 3a4a4M 40 UTOTOBO-
ro peLeHns 0OCTaTOYHO BEJIMK, TO OH MOXET ObITb YMPOLLEH 3a cyeT cxeM. CXeMbl
TPaAMLMOHHO paccMaTpmBatoTCs Kak GopMUpPyeMble CTPYKTYPbl, KOTOPbIE NMO3BONS-
10T OCYLLECTBNATbL NepeHoC C 0AHOW n3oMopdHOM 3amaum Ha apyryto (Gick, Holyoak,
1983; Reed, 2015). CxeMbl N03BONSIOT 06bEAMHATL OTAENbHbIE AEMCTBUS B rPynMbl
W YKPYMHATb €AMHMLbI, XpaHslmMecs B paboyei namatu. bnarogaps aTomMy peanu-
3yeTCs CBOWCTBO CXEM — KOMMAKTHOCTb. TakMM 06pa3oM, KOMNAKTHOCTb CXEMbI,
MCMONb3YyeMOM AN rpynnUMpPOBKY AEMCTBMIA, MOXET paccMaTpMBaTbLCS Kak yCloBMe
ara-nepexuBaHns B MHOrOX0A0BOM MHCAMTHOM 3agaye. KoMNakTHOCTb M NpocToTa
MCMNONb3yeMOM A1 KOAMPOBAHUS PELIEHUS CXEMbI ONPEAENSIOT ICTETUYECKOE YYB-
CTBO M3SILLHOCTM M KPACOTbl PELUEHUS, KOTOPOE ABNSETCS TPAAMLMOHHbBIM MpU3Ha-
KOM npaBwunbHOro peuwenus (Poincaré, 1952). Bpemsa u ycunug, Heobxoammble Ha
pa3BMTME PELLEHUS NOC/IE YAaCTMYHOIO MHCATA, MOTYT CHU3UTb 3 dEKT nepexmBa-
HWS BHE3AMHOCTU U yaMBAEHMS. TakuM 06pa3oM, C TOYKM 3PEHMUSI MbICIUTENbHBIX
CXeM ara-nepexmBaHue, COMpPOBOXAAEMOE 3CTETUYECKMMU MEPEXMBAHUAMM, AB-
NIIETCA pe3ynbTaToM OBHAPY)KEHWUSI COOTBETCTBUS MEXZY MMELWMMUCS CXEMaMM
U penpeseHTaumeit 3agaun. [1ns npoBepku AaHHbIX pacCyaeHWit HaMu 6bino npo-
BefeHO cnepytolee nccnepgosanue (Korovkin et al,, 2020). 3pecb Mbl NpUBOAMM
pe3ynbTaTbl IKCNEepUMEHTA 1 C AONONHUTENbHBIMM pe3y/bTaTaMu, He BOLIEAWMMU
B OCHOBHYIO My6/iMKauumio.

MeTopuka

Bbibopky nccnepoBanus coctaBunm 40 ucnbiryembix (31 xeHLwmMHa) B Bo3pacTte
o112 no 72 net (M=34.83, SD=18.43). Bce ucnbiTyemble MPOXOAUIN IKCNEPUMEHT
WHAMBUAYANbHO M AOOBPOBONBHO, y4aCTUe B IKCMEPUMEHTE He OnaavnBanoch. Hu-
KTO W3 UCMbITYEMbIX He COOBLLMN, YTO paHee BCTpeyancs ¢ 3agadvei «10 MoHeT».

CTuMynbHbIN MaTepuan. B kauecTBe MaTepuana ang uccneaoBaHus Mol Bbibpa-
AN MHCanTHYK 3aaady «10 monet» (Ollinger et al., 2017). B naHHoit 3apaue Tpe-
6yetcs pacnonoxumtb 10 MoHeT TakuM 06pa3oM, 4Tobbl OHM 0bpasoBanu 5 Npsambix
psaoB Mo 4 MOHeTbl B KaxaoM paay. [py 3ToM He fonyckaeTcs HakNaAbiBaTb MO-
HeTbl Apyr Ha ApYyra, MOCKO/bKY 334aya [OMKHA ObITb pelleHa B MIOCKOCTU. 3aa-
4ya MMeeT pSA YHUKaNbHbIX CBOWMCTB ANs uccnenosateneil. Bo-nepsbix, B oTanuue,
HanpuMep, OT 3afa4u «9 Toyek», B KOTOPOM Ang NMomucka Heo6XoaMMO pacLUMpUTb
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M3HayaNnbHO OrpaHMYEHHOEe 33aa4YHOoe MPOCTPAHCTBO, B 3aaaye «10 MoHeT» Heob-
XOAMMO CHAy4ana HaNoXUTb NMPaBW/IbHbIE OFPaHMYEHUs, YTODObl coenaTtb 3afavyHoe
NpOCTPaHCTBO 6onee yaobHbIM Ang nomcka. Bo-BTopbIx, 3afavya MMeEEeT HECKONIbKO
pelleHmnii: KAHOHMYEeCKoe pelleHne M306paxatoT B hopMe NATUKOHEYHOM 3Be34pbl,
C KOTOPOI1 0BbIYHO peLlaTenyn 3HakoMbl C AeTCTBA, B TO BPEMS KaK CyLLeCTBYeT MHO-
XECTBO [pYruX, MEHEE CMMMETPUYHBIX PELUeHUI, KOTopble NpeacTaBnsioT cobol
nepecevyeHune naTv NpsMbIX NMHWI, HE 0OPA3YIOLLMX XOPOLIO PA3IUYMMYIO CTPYK-
Typy (puc. 1). Mcnonb3oBanuch wecTb WKan ara-nepexwusanuit ot 1 no 7 (Danek,
Wiley, 2017) c ogHOM [OMONHUTENBHOM LUKANOWM OLLEHKM U3SLLHOCTY.

Mpoueaypa. DKCNepUMEHT NPOBOAMICS B MHAMBUAYANbHOM GopMe. DKCnepu-
MEHTATOp CO06LaN UCNbITYEMbIM CNeaYOLWY MHCTPYKLMIO: «Bam aaHbl 10 MoHer,
KOTOpble TpebyeTcs pacnonoXmTb B NATb PSALOB MO YeTbIpe MOHETHI B KaXA0M». Mc-
MbITYEMbIM AABANUCh PyYKa M ByMmara Lns puCcOBaHUS PELLEHWS, MOHETbI UCTbITyE-
MbIM He [,aBafUCh. 3a4a4en UCMbITyeMbiX 6bl10 peLnTb 334a4y Kak MOXHO BbiCcTpee.
BpeMms pelweHus orpaHuunBanocb 25 MUHyTaMu. Moackasky B IKCMEPUMEHTE He
MCMNONb30BANNCh. JKCNEPUMEHTATOP PErnCTpUpPOBan BpeMs pelleHuns (B CeKyHAax)
M TMN HAWLEHHOTO pelleHus (CXeMaTU3MPOBaHHbIA MKW HECXEMATU3UPOBAHHBIN),
KOTOpbIN onpegenancs no Gopme n3obpaxkeHHOro pelexuns. Mocne HaxoxaeHUs
pEeLUeHUs UCMbITYEMbIE 3aMOJHSIM aHKETY C CYyObeKTUBHbIMU OLLEHKaMu ara-nepe-
XUBaHW. CnepyowmM WAroM 3KCNepUMeHTaTop MHGOPMUPOBAN WCMbITYEMOrO,
YTO HaMAEHHOE UM peLIeHUe ABNSETCS HE eJMHCTBEHHO BO3MOXHbIM. McnbITyeMbiM
[laBanacb MHCTPYKLUMS HaWTW Lpyroe pelueHue: «[laHHoe pelueHue He sBNseTcs
eMHCTBEHHbIM. [MonpobyiiTe HaliTM 6onee/MeHee ynopsaoyeHHoe peleHmes. ns
BTOPOW MOMbITKM BbiNa Takas e npoLeaypa: Ha pelleHne 3aa4m faBanoch 25 Mu-
HYT, NOC/IE YEero 3anosHANACh aHKETA Ha CYObEKTUBHYIO OLLEHKY ara-nepexmBaHuit.

[u3aitH. [Ins skcnepmMMeHTa MCNONb30BaNCsS BHYTPUCYObEKTHbIN AM3alH uccne-
[0BaHUS. B 3TOM 3KCMepuMeHTe Mbl UCMONb30BaNM ,B€ HE3aBUCUMbIE NMEPEMEHHbIE
(mun peweHus v nopsI0OK NONbLIMOK) U IBe 3aBUCUMbIe NMepeMeHHble (Bpems pelule-
HUS M CyOBEKTUBHBIE OLEHKM ara-nepexnBaHuii).

Pesynbratbi

B pesynbTate nepBoit MOMbITKM PELWMUTb 334ady BCE WCMbITYEMbIE YNOXM-
NIUCb B OTBELEHHOE BpeMs, MpU 3TOM YacTOTbl CxeMaTuanpoBaHHoro (N=15)
M HEeCXeMaTM3MpoBaHHOro (N=25) pelleHns 3HaYMMO He OTAMYANMUCb OT PaBHO-
MepHoro pacnpegenenus, X2 (1, 40)=1.27, p=.26. B xoae BTOpPO#i NOMbITKK peLle-
HWS TaKXKe BCE WCMbITYEMbIE CMOMM HAWTW APYroW TMM PELUEHMS, YTO MO3BOSIMIO
BKJTOUYWUTb BCEX WUCMbITYEMbIX B UTOFOBbIN aHanu3. BaaumopencTeus paktopoB Ho-
Mepa MOoMbITKM W BbIPAaXKEHHOCTU ara-nepexkmnBaHuii He 6bi10 0B6HAPYXKEHO, MO3TOMY
BCE JaHHblE aHaM3MPOBANMUCh BHE 3aBUCMMOCTM OT HOMEPA NonbITKK. CxeMaTusn-
POBAHHOE PELLUEHME B LIENIOM OLLEHMBANOCh MCMbITYEMBIMU KaK Doee MHCaWTHoe
(M=5.22, SD=1.21), yeM HecxemMaTu3nMpoBaHHoe pelweHne (M=4.57, SD=1.24),
t(39)=4.24, p=.007, r=.26. CxeMaTU3MPOBAHHOE peLleHWNe OLEHMBANOCH UCMbITY-
€MbIMU Kak 3Hauumo Honee BHe3anHoe (M=4.1, SD=2.52), yeM HecxemaTU3npo-
BaHHoe (M=2.05, SD=1.8), t(39)=4.29, p<.001, r=.42. YBepeHHOCTb B OTBETE MNpH
CXEeMaTU3MPOBAHHOM pelleHnm bbina 3HaunMo Bbiwe (M=6.75, SD=0.59), uem npu
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HecxeMaTuanpoBaHHoMm (M=5.9, SD=1.95), £(39)=2.79, p=.008, r=.028. Cxematu-
3MPOBAHHOE peLleHNE OLEHMBANOCh UCTBITYEMbIMM Kak 3HauMMo 6onee ussliHoe
(M=6.45, SD=1.01), yem HecxeMaTu3anpoBaHHoe (M=3.43, SD=2.34), £(39)=7.29,
p<.001, r=.064.

06cyxpeHue

B pe3ynbtate cxemMaTM3MPOBAaHHOE peELUEHWE OLIEHMBANOCb Kak bonee WH-
CaliTHOe MO CPaBHEHWMIO C HECXEMATU3MPOBaHHbLIM. [MOMMMO 3TOro, CXeMaTU3u-
pOBaHHOE pelleHne OLEHUBANOCh Kak bonee u3sLHOe, YTO roBOpUT 06 yAayHOM
BblbOpe 3apaun Ans uenei akcnepumeHTa. CxeMaTU3MpOBaHHOE peLleHne OTaU-
Yanocb U ApYrMMM MapamMeTpamu ara-nepexuBaHuns — 6Gonblueit BHE3aNMHOCTbIO
W yBEPEHHOCTbI0. [laHHble XapaKTEPUCTUKU OTHOCATCS K KOFHUTUBHbLIM COCTaBNS-
owmm ara-nepexusanus (Danek, Wiley, 2017). 3ToT dakT roBOpuT 0 TOM, YTO MO-
BblLUEHWE 06LLei MHCAWTHOCTM peLleHns CBA3aHO C KOTHUTUBHOM OLLEHKOM KayecTB
HaMAEHHOro peLieHus, a He SBNSETCS MPOCTbIM YAOBOAbCTBMEM OT HAXOXAEHUS
peweHus. Kpome Toro, yBepeHHOCTb KaK MepexxuBaHWe OTHOCUTESIbHO pelleHus
MOXEeT OTpaXaTb ero NpaBWAbHOCTb B LUMPOKOM CMeKTpe 3aaady, Aaxe 6e3 nony-
YyeHus 06paTHOM CBA3U. Mbl CBA3bIBAEM BHE3AMHOCTb HAXOXAEHUS PELIEHUSs C TEM,
YTO MYTb K PELIEHUI0 MOSBASETCS B CO3HAHUM LenukoM. CxeMaTuyHoe pelleHue
B OO/blUei cTeneHn COOTBETCTBYET LLENOCTHOMY BOCMpMATMIO, Bnaronaps yemy
MOJIHOCTbIO MOMELLAETCS B PAMKU FOPU30HTA NAaHUPOBaHMs. 10 HalleMy MHEHMIO,
KOMNaKTHas GopMa KOAUPOBKM peLLeHUs No3BONSET ObICTPO NPOBEPUTb €r0 Ha CO-
OTBETCTBME YC/IOBUAM 33a4M, YTO NMOBbILLIAET YBEPEHHOCTb B HAMAEHHOM pEeLIEHUN.

Mnes MyaHkape 0 ponu U3SLLHOCTM peLleHUs MOXeT UMETb Nof Cob0i Hay4YHoe
OCHOBAHMe, MOCKO/bKY 33 U3ALLHOCTBIO PELIEeHUSt MOXET CTOSTb XOPOLLAs CXeMaTu-
3UMPOBAHHOCTb pelleHus. MNoa CXeMaTU3MPOBaHHbLIM pelleHUeM Mbl MOHUMAEM He-
KOTOpYIO CTPYKTYpY, 6narofaps KOTOpow peluatesib MOXET YCMOTPETb BeCb NyTb A0
LefiM B paMKax ropmM3oHTa NNaHUMPOBaHUS. YBUAEB LE/IMKOM peLIeHUe, peluaTenb
UCMbITbIBAET ara-riepexxnBaHue, SBASLWLEeecs 3MOLMOHANBbHON peakumei Ha 3Ko-
HOMMIO KOTHUTUBHOIO pecypca, BHE3amnHyo CHOCTb NYTU K LLe B paMKax 3aAaH-
HbIX YC/I0BUIA, BOSMOXHOCTb 6bICTPO OLLEHUTb MPABUIBHOCTb PeLleHus.

BbiBoAbI

B 370l paboTe nokasaH MexaHu3M, 6iarogaps KOTOPOMY YyBCTBA MHCAMTa MO-
ryT OTPaXaTb U3ALLHOCTb PELLEHMS, LEACTBYOLMI KaK KOMMOHEHT NpoLecca peLie-
HWs 3a8a4n. OCHOBHbIe BbIBOLbI MPOBEAEHHbIX UCCIEN0BAHUI COCTONT B TOM, YTO
1) u3dgwHocTb gBnseTcs QyHKUMENn CXeMaTU3MPOBAHHOCTU peLleHMs: YeM MpoLle
M CXEMATUYHEE OpraHWM30BaHO pelleHue, TeM 6osee U3SLLHbIM OHO OLLEHMBAETCS;
2) WwKanbl ara-nepexuBaHng 1 obLlas cTeneHb MHCAMTHOCTU SBNSIOTCS CNeacTBU-
€M HaxXOXAEHWS CXEMATU3MPOBAHHOMO peLleHUs, KOTopas Mo3BOMISET MOMECTUTb
peLleHne LenrMKoM B paMKM FrOPU30HTA MIaHUPOBAHWS, NPOBEPUTb COOTBETCTBUE
HalA4EeHHOro peLleHus YCI0BUSM 334a4M U YBUAETb peLleHne BHe3arnHo, 6e3 nowa-
roBOro NpuUBIMNKEHNS K LieNn; 3) yBEPEHHOCTb B pELLIEHUMN ONpefensieTcs CTeneHblo
COOTBETCTBUS MEX/Y CXEMOW pelleHus U HabopoM TpeboBaHUIA 3aauMn.
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C.10. KopoBkuH 1 ap.

PucyHok 1. Tunbl npaBunbHbiX pelleHnii B 3agave «10 MoHeT». CneBa — CxeMaTM3MpOBaHHOE pelleHne,
cnpaBa — HeCXeMaTl3MpoBaHHOE pelleHune
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SCHEMAS IN WORKING MEMORY LEAD TO INSIGHTFUL
AND ELEGANT SOLUTIONS

S.Y. Korovkin*, A.D. Savinova, J.A. Padalka, A.V. Zhelezova
korovkin su@list.ru
YSU, Yaroslavl

Abstract. In this study, we answer the question: What is the role of intellectual feelings
and the Aha! experience in insightful solutions? We assume that the Aha! experience
is an emotional reaction with full insight, which occurs when the entire path of solving
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a problem is placed entirely in the mental lookahead. If the solution path is too long, it can
be simplified with schemas that can unite individual actions into groups and aggregate
the units stored in working memory. The compactness and simplicity of the scheme used
for coding the solution determine the aesthetic sense of the elegance and beauty of the
solution, which is a traditional sign of a correct solution, and is also a condition for the Aha!
experience in a multi-step insightful problem. To prove our assumptions, we conducted
a study using the ten-coin problem. This study shows the mechanism by which the Aha!
experience with an insightful solution can be associated with the elegance of the solution.

Keywords: insight, aha-experience, schema, elegance, working memory
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B/IMAHME COLLUAJIbHOIO KOHTEKCTA HA BOCIMPUATUE
CNOXHbIX 3MOLIMOHAJIbHBIX 3KCMPECCUN

O.A. KoponbkoBa*, E.I'. Xo3e, E.B. PabuHunHa
olga.kurakova@gmail.com
MITIMY, Mockea

AHHOTauus. VI3BECTHO, YTO BOCMIPUSTUE IMLLEBBIX BbIpAXKEHMI 6A30BbIX IMOLIMI NOABEPXKEHO
BIUSHWIO KOHTEKCTA. Hac uHTepecoBano, 6yAeT v COLManbHbIi KOHTEKCT BAMSTb HA OLEHKY
BbIPaXXEHUIA CNTOXKHbIX COLMANbHbIX 3MOLMIA. Mbl NpoBenM ABE 3KCMEepUMEHTasIbHbIE Cepun.
B cepuu 1 BUAEOPONMKM CNOXKHBIX IMOLMIA NPeabaBASANCD 6€3 KOHTEKCTA; B CEpUM 2 CNOXK-
Hble 3IMOLMM «B/IHOBNEHHOCTbY», KHOCTANbIUS» M «3MNATUS» AEMOHCTPUPOBANNCL B KOHTEKCTE
coumanbHbIX cuTyauuit. KOHTEKCT 3a4aBancs npu NMoMOLM CLEHOK-MAaHTOMUM C y4acTueM
[BYX aKTepoB, NMLa KOTopbixX 6biin pachokycMpoBaHbl. K Kaaoi U3 Tpex akcrnpeccui nuua
noa6upanucb CLEHKU, KOHIPY3HTHbIE U HEKOHIPY3HTHbIE MO 3MOLMOHANbHOMY COAEPXKAHUIO.
YyacTHMKM obenx cepuit faBanu kpaTkoe BepbanbHOe OnMcaHWe 3MOLMIA, BbIpaXKeHHbIX Ha
nnue, 1 oueHmBanu mx no LWkane andbdepeHuManbHbiX 3MOLMIA, @ TaKXKe 3anoNHANU TOPOHT-
CKYH WKany anekcutummun. OXnaanoch, YTO KOHIPY3HTHbINA KOHTEKCT NpuBeneT K bonee oa-
HO3HAYHbIM OLEHKAM C/TOXKHbIX 3MOLMIA. TaKKe OXMAAN0Ch CMEeLLeHUE OLEHOK 3KCMpeccuit
LA B CTOPOHY 3MOLMOHA/bHOIO COEPXKaHWS HEKOHIPY3HTHOIO KOHTEKCTa. Pe3ynbraThl no-
Ka3anu, YTo 3KCMPECcHMU «BNOBNEHHOCTb M «3IMNATUSI» BOCMPUHMMAIOTCA Kak Gosnee nono-
YKUTEIbHO OKPALUEeHHbIE B KOHTPYSHTHOM KOHTEKCTE MO CPaBHEHUID C HEKOHTPY3HTHbIM UK
OTCYTCTBMEM KOHTEKCTA M Kak 6o/see HeraTMBHO OKpaLIEHHble — B HEKOHTPYSHTHOM KOHTEK-
CTe MO CPaBHEHWIO C KOHTPY3HTHBIM KOHTEKCTOM WM/ €ro OTCYTCTBMEM. [11si 3KCNpeccum «Ho-
CTanbrusi» NoslydeHbl CXOLHbIE MPOMUIN OLLEHOK BHE 3aBUCUMOCTU OT KOHTEKCTA; 3HaYMMble
pasnnuns BbisIBNEHbI TObKO MO OTAENbHbIM WKanaM, YTO NPennosiokMUTENbHO MOXET BbiTb
CBSI3aHO C MEHbLUEe POJibl0 COLMANbHOrO KOMMOHEHTA B BOCMPUSTUM U MEPEXMBAHUMU AaH-
HOM 3MOLMUN.

KntoueBble cnosa: sMOLMK, IKCNPECCUM NNLLA, COLMANBHBIA KOHTEKCT, CIOXHbIE 3MOLIMM, BOC-
npusTUE IMOLMI, OLLEHKA 3MOLUI

MccnenosaHne nopaepxaHo PH®, npoekt N2 18-18-00350-1 «BocnpusTue B cTpykType He-
BepbanbHOM KOMMYHMKALMUW».

BeeneHue

B MccnenoBaHUAX BOCMPUATHS SMOLLMIA BCe BONblUe BHUMAHUS YAENSETCs posiu
KoHTekcTa. Ecnm paHee npefnonaranock, U4to CyLLeCTBYET psf YHUBEPCaANbHbIX 6a-
30BbIX 3MOLMOHA/bHbIX 3KCMPECCUiA, KOTOPbIE MOTYT C BbICOKOM TOYHOCTbIO pac-
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NMO3HaBaTbCS HE3aBMCMMO OT YC/IOBMIA BOCTIPUATUS, TO NMO3AHEE ObI0 MOKa3aHo, YTo
BBEJEHME KOHTEKCTA MOXET 3HAYMMO MEHSTb OLLEHKY BbIpaXXeHUs nuua (cM. 0630p:
Aviezer et al,, 2017). ChbopMmnpoBanucb TeOpeTUHeckne npeacTaBieHns o TOM, YTo
3MOLMM He BOCMPUHMMAIOTCS KaK PUKCUPOBAHHBIN CUTHAN, @ KOHCTPYMPYIOTCS Ha-
6nofatenem B 3aBUCMMOCTM OT LLeNIOro psiaa GakTopoB, BKoYas KoHTekcT (Barrett
etal, 2011). Kak 1 6a3oBble, coumanbHblie 3MOLMM MO CBOEW NMPUPOAE He CYLLecTBy-
0T M30/IMPOBAHHO OT KOHTEKCTA; OHM BO3HMKAIOT B OTBET HA AEWCTBMS APYrUX Jito-
nev nmbo cea3aHbl € cobnoaeHnem coumanbHbix HopM (Hareli, Parkinson, 2008).
BMecTe ¢ TeM TO, Kak MMEHHO KOHTEKCT B/IMSIET Ha BOCMPUSTME CNIOXKHbBIX COLM-
anbHbIX 3MOLMM, OCTAETCS HEAOCTaTOYHO M3yYyeHHbIM. B ciiyyae 6a30BbiX 3MOLMIA
MOKa3aHo, YTO 3MOLMOHANIbHO KOHTPY3HTHbIA KOHTEKCT 06/ieryaeT pacnosHaBaHue
3KCMPECCUid NMua, Toraa Kak HEKOHTPYSHTHbIM, HO CoaepXaTeNbHO BAM3KUin cMme-
LAET OLEHKM WL, B HanpaBieHWM KOHTeKCTa. Hac nHTepecoBano, COXpaHsTCa n
noao6Hble BAMSIHMSI KOHTEKCTA MPU BOCMPUSATUM CIIOXKHBIX COLMANbHbIX IMOLMIA.
B HaleM uccnenoBaHMKM Mbl MOMbITAIMCh Ha MaTepuane AMHAMUYECKMUX, SKONTOTU-
YeCKuM BaJIMOHbIX COLMANbHBIX CLIEH M SKCMPECCUI U3YYUTb B3aMMOAENCTBUE MEXTY
COLMANbHbIM KOHTEKCTOM M BOCMPUATMEM NnLA. Mbl NpeanonoXuiu, 4To BBEAEHUE
KOHIPY3HTHOrO COLMaNnbHOIO KOHTEKCTa NpMBeLEeT K 6o/iee 04HO3HAYHbIM OLLEHKaM
CNTIOXHBIX COLMaANbHbIX KCMPECCHI, @ HEKOHTPY3HTHbIA KOHTEKCT 3aTPyAHWUT BOC-
NpUATUE SKCNPECCUIA U U3MEHMUT OLLEHKM, NMPUBAM3UB MX K IMOLMOHANIbBHOMY CO-
LEPXKAHUIO KOHTEKCTa.

MeTopuka

Mbl npoBenu ABe cepumn nccnefoBaHus. B cepuu 1 ctaBunacb 3agaya nonyynTb
Ha pPOCCUICKOM BbIGOPKE 3MOLMOHANbHbIE XapaKTEPUCTUKM IKCMPECCUIA CIOXKHDBIX
aMouui, Bxoasawmx B 6asy The Cambridge Mindreading Face-Voice Battery (CAM),
B OTCYTCTBME KOHTekcTa. baza CAM npepncraBnser coboii BanMaM3MPOBAHHbIN Ha-
60p KOPOTKMX BMAEOPOSNKOB, B KOTOPbIX MPOMECCMOHANbHbIE aKTePbl LEMOHCTPU-
pYIOT CNOXHbIE 3MOLMK, OTHOCAWMeCs K 24 rpynnam amoumii (Golan et al.,, 2006).
YuactHuku cepumn 1 (N=164; 125 x. n 39 m.; Bospact 17 -52; meamana 19 ner) 3a-
nonHanu TOpoHTCKYo Wwkany anekcutummn — TAS-26 (Taylor et al., 1985; Epecbko
n op., 1994), nocne yero oueHnBanu CBOe 3MOLUMOHaNbHOe cocTosiHue no Llka-
ne puddepeHumanbHbix amoumin (WA3), comepxaleit 33 3MOLMOHANbHbIE Xa-
paktepuctuku (lzard, 1991). BblpaeHHOCTb KaaoW 3MOUMKM OLLeHMBanacb no
naTMbannbHOM Wwkane. [lanee y4acTHWUKM NOCNEAOBATENbHO NMPOCMATPUBANN PAL,
Buaeoponnkos 13 CAM 1 nucbMeHHO faBanu KpaTkyto BepbasbHy0 XxapakTepucTu-
Ky nocne npocMoTpa Kaxzaoro ponuka. lNocne naysbl y4acTHUKM NOBTOPHO NpoOCMa-
TPUBaNW BULEOPONMKM U oLeHuBanu ux no WA, Kaxapli yyacTHUK npocMoTpen
B cpefHeM 16 ponukoB. Kax bl BULEOPONUK OLEEHUBANU B CpeAHEM 37 YenoBek.

B cepuu 2 npoBepsinach runotesa o BAMSHUM COLMANBHOIO KOHTEKCTA Ha BOC-
npusTME 3KCMPECCHMA CNOXKHbBIX COLMaNbHbIX 3MOUMIA. Ha OCHOBaHWM OLEHOK
B cepumn 1 6blnn 0TOBPaHbl TPU IKCMPECCHMU, UMEIOLLME MONOXKUTENbHYH BasleHT-
HOCTb (CM. Tabn. 1). B kayectBe KoHTekcTa 6biiv NMoao6paHbl CLEHKWU-NMAHTOMU-
Mbl C IByMSI y4acTHMKaMu u3 6asbl EU-ESM (O’Reilly et al., 2016). Jluua akrepos
B CLeHKax Obinu pasmbiTbl C nomolbto GunbTpa Maycca. K kaxnon u3 Tpex 3kc-
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npeccuit noabupanoch No ABE CLEHKU: KOHTPY3HTHAs U HEKOHIPY3HTHas no 3Mo-
LMOHaNbHOMY cofepxaHuio (Tabn. 1). Takke npu nonbope CLEHOK M 3KCNpeccui
YYUTbIBANOCh, YTOGbI MO U MPUMEPHbIK BO3PACT aKTEPOB B IKCMPECCUSAX U B CLIEH-
Kax coBnaganu. YuactHuku cepun 2 (N=65; 56 3. n 9 m.; Bospact 17 -53; meamnaHa
19 net) npocMaTpuBany CLEHKY, MOCE Yero NpoCMaTpUBaANM IMLLEBYIO SKCMPECCHUIO
W [laBanu eii KpaTkyto BepbasibHyto OLEeHKY. 3aTeM OHM NMOBTOPHO NPOCMAaTpUBany
Ty e 3KCnpeccuto 1 oueHmBanu ee no LWAD. B MHCTPYKLUMM UCMbITYyEMOMY MOA-
4epKMBaNOCh, YTO IKCMPECCUS NIMLLA, KOTOPYH OH YBUAWT, MPUHALNEXUT OLHOMY
M3 YYaCTHUKOB CLEHKM, U NPeaiaranocb OLEeHUTb JaHHOE INLO C Y4EeTOM NPOUCXO-
aswero B cueHke. Kaxabli y4acTHUK BUAEN KaXAyH 3KCMPeccuio TONbKO B OLHOM
U3 [BYX KOHTEKCTOB; MOPSLOK 3KCMPEeCcCHii U nofbop KOHTeKCTa Oblin paHaoMU-
31poBaHbl. locne TOro Kak y4acTHMK OLLEHMN BCE TPW 3KCMPECCUM, OH 3amosHsA
onpocHuk TAS-20 (MopmduuMpoBaHHAs Bepcus TOPOHTCKOM LWKasbl aneKkcuUTu-
MWK), BaNMAM3NPOBAHHbIN Ha poccuiickon Boibopke (Tarnop u ap., 2012).

Tabnuua 1. SKcnpeccum CNOXHbBIX COLMaNbHbIX IMOLMIA U NOA0BPaHHbINM COLMANbHbIA KOHTEKCT

JKcnpeccus nuua KOHrpysHTHbI# KOHTEKCT HeKoHrpysHTHbIA KOHTEKCT
«Bnto6neHHocTb» (loving); «pafocTby (happy): MyxunHa «0bupax» (hurt): AeByLIKa XBanUTC
[LleMOHCTPUpYeT feByLlKa [lapuT feByllke ByKeT LiBeToB, MY>XU4MHe HOBOW CYMKOW, OH ee

OHM 0BHMMatoTCS UrHOpMpYyeT, OHa 0bMKeHa
«HOCTanbrus» (nostalgic); «panocTby» (happy): AeByLuKa «3aBUCTb» (jealous): aeByLika
[lEMOHCTPUPYET MYX4MHA YroWAeT rpyCTHOrO MYXUYMHY C MHTepecoM paccMaTpuBaeT
KoHdeTaMu, oHM 06HUMAKOTCS nojapok, My>x4nHa 3aBuayeT
«3Mnatua» (empathic); «papocTby» (happy): AeByLuKa «3aBUCTb» (jealous): MyxynHa ecT
NeMOHCTPUPYET AeByLIKa MEp3HET, My)X4MHa HaaeBaeT neyeHbe, AeByLIKa BUAUT NyCTyo
Ha Hee CBOI0 KYPTKY, OHM yNaKoBKy u obuxaeTca
obHuMaloTCA

Mpumeuanue. [lpuBeneHbl OpurMHanbHble 0603HAYeHWUst 3MoUMK, wcrnonblyemble B 6asax CAM
u EU-ESM, 1 ux nepeBop Ha pycckuii a3biK. [laHHble 0603HaYeHUs MOryT He COOTBETCTBOBATb IMOLUAM,
BOCMPUHUMAEMbIM YYACTHUKAMU HACTOALLETO UCCNefoBaHUs. [Ins coumanbHbIX CLEHOK TakXe NpUBEAEHbI
KpaTK1e OMnuCaHus CUTyauuit.

AHanus paHHbIX. [aHHble aHANM3MPOBANUCL B Cpefe CTaTMCTMYecKol obpa-
60TkM R, Bepcusi 3.6.3. B cepun 1 paHHble NATM YY4aCTHUKOB, MMeBLUMX Hann no
TAS-26 oT 74 (NOporoBoe 3Ha4yeHue Hannuns anekCUTUMMUKM) U Bbllle, UCKIYaINCh
M3 ganbHenwero aHanusa. [Insg Kaxaon sKCnpeccumn CTpomnach perpeccnoHHast Mo-
[lenb 3aBUCUMOCTM oueHku no LU oT aMounoHanbHOM xapakTtepuctuku (33 rpa-
faumu). C noMoLLb0 OLHOCTOPOHHMX anoCTEPUOPHBIX Z-TECTOB C KOppeKuuen
boHbeppoHK onpenensnocb, OLEHKM MO KAaKUM XapakKTepUCTMKAM 3HA4yMMO npe-
BbIWAKT 3 6anna. Mo pesynbrataM aHanusa 6bl1M 0ToOpaHbl TpU IKCMpeccun ans
npenbsBneHns B cepun 2. B HacToswei paboTe NpuBOASTCS TONbKO pe3ynbTaThbl,
nofyyeHHble Ansg 0ToOpaHHbIX 3KCMpeCccuid; pesynbTaTbl anpobaummu nonHomn 6asbl
CAM Ha poccuiickoi BbibopKe roToBaTcs K nybnmkauum.

B cepun 2 paHHble ceMu y4acTHMKOB, uMeBLIMX 6ann no TAS-20 ot 61 (nopo-
roBO€ 3HaYeHWE HaNMuug anekCUTUMKUM) U Bbille, UCKIYaNNCh U3 aHanmsa. [ns
KaXOoM U3 skcnpeccuit oueHkn no W3, nonyyeHHble B cepun 2, CpaBHUBANUCh
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Tabnuua 2. 3HaunMble PasIMyMs OLEHOK CIOXHbIX 3Mouumid no WAS
B 3aBUCMMOCTM OT COLMANBHOMO KOHTEKCTa

SMouus ‘ M1 ‘ M2 ‘ p SMoumsa ‘ M1 ‘ M2 ‘ p

JKCnpeccus «BN6NIEHHOCTb» JKCNpeccus «aMnaTus»

KOHrp. > HEKOHrp. KOHTEKCT

KOHrp. > HEKOHIp. KOHTEKCT YMUPOTBOPEHHbI 29 | 1.6 | <.001
Hacnaxpawowmica | 41 | 2.5 | <.001 paccnabneHHbIi 25 | 1.6 021
CYaCT/IMBbIN 45 | 2.7 | <001 HacnaxaarLminca 22 |13 .002
PafoCTHbIN 45 | 2.7 | <.001 CYACTMBbIN 26 | 1.4 | <001
N3YMNEHHbI 2.7 |17 .015 PanoCTHbI 25 | 14 .001

HeKOHI’p. > KOHrp. KOHTEKCT

HekoHrp. > KOHrp. KOHTEKCT NnosaBNEeHHbIM 25 | 1.7 .024
noJaBneHHbIN 21 |11 .010 B36eLleHHbIN 1.8 | 11 .014
neyanbHbIi 20 | 10 .002 THEBHbIN 18 | 11 .044
CNOMAEHHbIN 1.7 | 10 .007 YyYBCTB. HEMPUSA3Hb 19 | 13 .025
B36eLleHHbIN 16 | 1.0 .014 npe3puTenbHbIi 17 | 11 .032
THEBHbIN 16 | 1.0 .014 HekoHrp. KOHTeKCT > 6e3 KOHTeKCTa
SIPOCTHbIV 14 | 1.0 .024 NOPaXXeHHbIN 24 | 15 .017
4yBCTB. HenpuasHe | 1.8 | 1.0 .007 NoAaBNEHHbI 25 | 1.6 .027
YYBCTB. OTBpALLEHME 1.5 | 1.0 .014 B36€LLeHHbIN 1.8 | 1.0 .017
UyBCTB. OMep3eHue 1.5 | 1.0 .024 rHEBHbIN 1.8 | 1.0 .027
npe3puTenbHbIi 14 | 10 .038 SIPOCTHbI 1.5 | 1.0 .027
CTbIAAWMIACA 16 | 1.0 .014 YyYBCTB. HEMPWA3Hb 19 | 11 .009
coxanerwwun 1.5 | 11 .025 npe3puTenbHbIi 1.7 | 11 .027

JKcnpeccus «HOCTaNbrus»

KOHrp. KOHTEKCT > 6e3 KOHTeKCTa HeKOHrp. > KOHIp. KOHTEKCT
Hacnaxpawowmica | 4.1 | 3.0 .019 CMYLLEeHHbIN 20 | 14 .032
CYaCTAMBbINA 45 | 3.0 | <.001 poberoLmit 16 | 1.0 .006
PanoCTHbI 4.5 | 3.1 | <.001 HeKoHrp. KOHTEeKCT > 6e3 KOHTeKCTa
YAVBNEHHbI 26 | 16 .019 NOPaXXEeHHbIN 21 | 12 .027
U3YMNEHHbI 27 | 14| <.001 noJaB/ieHHbI 1.5 | 11 .043
NOPaXXeHHbIN 22 |12 .002 KOHrp. KOHTEKCT > 6e3 KOHTeKCTa

M3YMEHHbI ‘ 2.3 ‘ 1.3 ‘ .033

Be3 KoHTeKcTa > KOHIp. KOHTEKCT Be3 KoHTeKCTa > KOHIp. KOHTEKCT

npe3puTenbHbIi ‘ 1.6 ‘ 1.0 ‘ .039 CKOHLIEHTPUPOBAHHbIA ‘ 25 ‘ 1.7 ‘ .022

Mpumeyanune. M1 n M2 — cpenHve 3HaUYeHUS 418 CPAaBHUBAEMBIX YCIOBUIA; p — YPOBEHb 3HAYUMOCTH.
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KoponbkoBsa u ap.

B 33aBUCMMOCTM OT KOHIPY3HTHOCTM COLMANbHOIO KOHTEKCTa MpU MOMOLLM TecTa
MaHHa - YUTHM C NONpaBKOM Ha MHOXECTBEHHbIE CpaBHEHUS beHaKaMuHKU - Xox-
6epra. OueHKW, NONyYeHHbIE B Pa3/IMYHOM KOHTEKCTE B CepuMu 2, CPaBHUBANMUCh
C pe3ynbTatamu cepun 1 Tem xe crnocobom. lNpoBoamnca noacyeT BepbanbHbIX
OMMCaHWUM (OLHOKOPEHHbIe CI0Ba 06beAMHANUCH B Ipynbl).

Pesynbtatbl M 06cyKAeHUE

MonyyeHHble pe3ynbTaTbl (Tabn. 2) nokasanu, YTO Mpu BBEAEHUU KOHIpY-
3HTHOTO (MONOXWTENBHOFO) COLMANbHOTO KOHTEKCTa «BBGAEHHOCTbY U «3MMa-
TUS» OLEHMBAOTCSA Kak Gonee MO3UTUBHbIE, @ MPU BBELEHWM OTPULATENBHOTO,
HEKOHTPYSHTHOrO KOHTEKCTa — Kak bosee HeraTuBHble. BepbanbHble onucaHus
cornacytoTtcst ¢ oueHkamu no LLJ3: B KOHTPYSHTHOM KOHTEKCTe NPy ONUCaHUM IKC-
npeccumn «BntobAeHHOCTb» Npeobnafany XapakTepuCTUKM «PafoCTb» U «CHACTbEY,
a B HEKOHTPY3SHTHOM C OAMHAKOBOM YaCTOTOW BCTPEYANNCh OMUCAHMUS «PafoCTby U
«cMmyLieHue. Mpu onncaHum «3MNaTMmn» Hanbonee YactTo BCTPEYAKLLMMMUCS Xapak-
TepUCTUKaMK Bbinn «BnarofapHOCTb» U «COUYYBCTBUE® B KOHTPYIHTHOM KOHTEKCTE
M «0bMAa» U «neyanb» — B HEKOHIPYIHTHOM. DKCMPECCUS KHOCTasbrvs» nokasana
pasnuums InLb MO OTAENbHbIM LKanaM, B OCHOBHOM OTPULLATENIbHO OKPALLUEHHbIM,
OLLEHKM MO KOTOPbIM BO3pacTanu B HEKOHIPYIHTHOM KOHTeKcTe. Bo Bcex Tpex yc-
NOBUSIX (MPU Pa3HOM KOHTEKCTE M MpW ero OTCYTCTBUM) Cpean Hanbonee YacToTHbIX
ONUCaHWiA BbINK «PaAOCTb®, KYAOBNETBOPEHUES U KYLOBONbCTBUEY.

BbiBoAbI

MpeanonoxeHune o BAMAHUM COLMANbHOIO KOHTEKCTA Ha BOCMPUATUE CIIOXKHbIX
3MOLMOHANbHbIX 3KCMPECCUit YaCTUYHO MOATBEPAMNOCHL. B npoBeaeHHOM wmcche-
[LOBAaHUM KOHTEKCT BbIMOJHSAA POJib IMOLMOHANIBHOIO «MpaiiMa», CMeLLas OLEeHKM
3KCMNPECCUit «BMIOBNEHHOCTbY U «3IMMNATUA» B HaMpaBNEHUM SMOLIMOHANBHOMO CO-
[€PKaHUSA CLEHOK, HO OH B MEHbLLENH CTENEHM NOBAMAN HA BOCMPUATUE KHOCTasb-
rMm». Mbl Npeanonaraem, 4to 3To MOXET BbiTb CBA3aHO C OTHOCUTENIbHO HEGOMbLLIMM
BK/1AA0OM COLIMANbHOTO KOMMOHEHTa B BOCMPUATUE U MEPEXMBAHME AAHHOM 3MO-
LMK, OHAKO ANA NPOBEPKM 3TOr0 NPEANONOXEHUS NOTPEBYOTCA AaNbHENLINE UC-
cnepoBaHus. Takke MNaHMPYeTCs M3YYeHWEe BIMAHMA KOHTEKCTA Ha BOCMpMATUE
APYrUX CNOXKHbIX SKCMPECCHA.
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THE INFLUENCE OF SOCIAL CONTEXT ON THE PERCEPTION OF COMPLEX
FACIAL EXPRESSIONS
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Moscow State University of Psychology and Education, Moscow

Abstract. Context influences the perception of basic facial emotional expressions. In two
studies, we explored whether social context influences the perception of complex social
expressions. In Study 1, we presented short video clips of complex emotions without context;
in Study 2, the complex emotions “loving”, “nostalgic” and “empathic” were presented
in social contexts shown by silent scenes featuring two actors with their faces blurred.
Each complex expression was paired with one emotionally congruent and one emotionally
incongruent scene. In both studies, participants provided short verbal descriptions of the
emotions seen on each face, and assessed them using the Differential emotion scale. They
also completed the Toronto alexithymia scale. We expected that the emotionally congruent
context would lead to a more consistent evaluation of facial expressions, while the
incongruent context would bias perception towards the context. The results showed that
“loving” and “empathic” expressions are perceived as more positive in a congruent context
or without context, and as more negative when presented in an incongruent context or
without context. The “nostalgic” expression had similar emotional profiles in all conditions,
with only a few scales showing significant differences. One possible explanation is a lesser
impact of the social component in nostalgia experiences and perception.

Keywords: emotion, facial expression, social context, complex emotions, emotion
perception, emotion evaluation
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M3MEHYUBOCTb SMDEKTA KOHIPYSHTHOCTU ANA
HECMMBOJIMYECKOIO YYBCTBA YUC/IA B 3ABUCUMOCTU
OT YC/I0BUI NPEOBAB/IEHUS CTUMY/IOB

t0.B. Ky3bMuHa*, .M. 3axapos, M.M. JlobackoBsa, H0.A. MapakLwmnHa
papushkaZ @gmail.com
M PAO, MockBa

AHHoTauus. HecumBonMYeckoe YyBCTBO 4Mcia — cnocobHocTb obpabaTtbiBaTb MHPOpMa-
LMo 0 KonuyecTBe 6e3 MCMoNb30BaHMS MOACYETOB M CMMBONOB. B wmccnepoBaTenbckoi
npakTMKke 3Ta CMOCOBHOCTb MOXET M3MepsATbCS C MOMOLLbIO TECTOB Ha HECMMBONMYECKOE
cpaBHeHue. [peapiayline UCCNefOBaHMUS BbISIBUAW, YTO NpUBAM3UTENbHAS OLEHKA KOSu-
4yecTBa MOXET MPOUCXOAWTb OMOCPEAOBaHHO, Yepe3 OLEeHKY BM3YyasbHbIX XapaKTepuCTUK
CPaBHMBAEMbIX MHOXECTB, TaKMX Kak COBOKYMHas niowanb (CyMMa nnowanei scex Guryp)
MM NOBEPXHOCTHAs MioWwaab (Nnowanb NOBEPXHOCTU, KOTOPYIO 3aHUMAIOT (Urypbl). 3aBu-
CMMOCTb OLIEHKM KONMYEeCTBa OT OLEHKM BM3yasbHbIX MapaMeTpoB OTpaxaeTcs B dddekTe
KOHrPY3HTHOCTH, NPOSBASIOLEMCS KaK 60/blias TOYHOCTb HECMMBONMUYECKOrO CpPaBHEHMUS
B KOHTPY3HTHbIX 3a[aHMAX, B KOTOPbIX BU3YyaibHble NapaMeTpbl MONOXMUTENbHO KOPPENUPYIOT
C KOIMYeCTBEHHbIMU. Llenblo faHHOro nccnefoBaHus cTana oueHka BapuabenbHocTv apdekTa
KOHrPY3HTHOCTM B 3aBMCMMOCTH OT (hopMaTa NpeabsBeHUs CPaBHUBAEMbIX MHOXECTB (nepe-
CeKaloTcs M cpaBHMBaeMble Habopbl 06LEKTOB B MPOCTPAHCTBE, a TakKXKe OAMHAKOBble MK
HeT GUrypbl B HUX) U KONUYECTBEHHOM NPONOpLMKN Mexay HUMMW. [okasaHo, 4To 3deKT KOH-
TPY3HTHOCTM BbI1 3HAYUM TOBKO AN BOMbLIOW KONMYECTBEHHOM NPOMNOPLMU MEXAY CPaBHU-
BaeMbIMU MHOXECTBaMM (MPOMOPLIMS PACCUUTLIBAETCS KaK OTHOLLIEHME MEHbLUIEro KONMYecTBa
K 6onblieMy) 1 B Cyyae, eCM CpaBHMBAEMble MHOXECTBA NPOCTPAHCTBEHHO He Mepeceka-
nuch. B cnyyae npocTpaHCTBEHHOrO nepeceyvyeHnst MHOXECTB IPPEKT KOHIPYIHTHOCTU Obin
He3Ha4MM M13-3a 3aTpyAHEeHUs B OLLeHKe BU3yasibHbIX MapamMeTpoB. B Lenom pesynbrathl CBU-
LEeTeNbCTBYIOT, YTO OLIEHKA BM3YyaslbHbIX MApaMeTPOB M OLeHKa KONMYeCTBa ABSIOTCS OTAE/b-
HbIMM, XOTS M B3aMMOCBSA3aHHbIMU npoLieccamu. [1pu 3TOM OLeHKa BU3yaNbHbIX MapaMeTpoB
MOXET BbICTYNaTb Kak BCMOMOraTesbHbli NpoLecc, Koraa KoaMYecTBEHHas NponopLmus Mexay
CPaBHMBAEMbIMMU MHOXeCTBaMM BO3pacTaeT.

KnioueBbie cnoBa: HeCMMBOIMYECKOE YYBCTBO YMC/IA, HECUMBONIMYECKAs pernpe3eHTaLms Ko-
nmyecTBa, 3GdEKT KOHIPY3HTHOCTH, BU3yasbHble napameTpbl, 3hdeKT nponopumm

BeeneHue

Yenosek obnapgaetr cnocobHOCTbO BOCMPUHMMATL M 06pabaTbiBaTh Konuye-
CTBEHHYH MHPOPMaLMIo 6e3 CNONb30BaHUS CUMBOJIOB, TAKMX Kak YMC/I0BbIE C/IOBA
unu umdpsbl. 3Ta CNOCOBHOCTb NOAYYMNA B UCCNELOBATENbCKOM UTEpAType Ha3Ba-
HWe UHTYUTUBHOIO, UM HECMMBOIMYECKOr0, YyBCTBA YMcna (approximate number
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sense, ANS; Halberda et al., 2008; Chen, Li, 2014). OgHum 13 Hanbonee pacnpo-
CTPaHEeHHbIX cnocoboB naMepeHns TouHOCTM ANS aBNSIHOTCS TeCTbl HA HECMMBO-
JIMYECKoe CpaBHEHME, B KOTOPbIX, HanpuMep, HeobXoaMMO CpaBHWTL ABa Habopa
reomMeTpuyecknx duryp pasHoro LBeTa M 3a OyeHb kopoTkoe Bpems (ot 200 go
1500 mc) pewnTb, duryp kakoro uBeTta bonblue (Hanpumep, Halberda et al., 2008).

YacTb uccnepoBatenel CYMTAOT, YTO CNOCOBHOCTL 06pabaTbiBaTh Konmuye-
CTBEHHYI0 MHbOpMaLmio 6e3 MCNoab30BaHUSA CMMBOJIOB, B TOM YMCIE CNOCOBHOCTb
CpaBHMBaATb KO/IMYeCTBO 0ObekTOB 6e3 ux nopcyeta, obecneynBaeTcs OTAENb-
HOW CMCTEMOM OLLEHKM KONMYEeCTBa, CBA3aHHOM C paboTOM YMC/IOBbIX HEMPOHOB
(DeWind et al,, 2019; Park et al, 2016). lNpennonaraeTcs, YTO «KOAUYECTBEH-
HOCTb» (MHOXXeCTBEHHOCTb) SIBNSIETCS OTAE/IbHbIM MepLenTUBHbIM CBOMCTBOM OLie-
HMBaEMbIX 0OBLEKTOB HapsiAy C APYrMMM CBOMCTBAMM, TaKMMM Kak 06beM, pasmep,
dopma obbekToB 1 T.M. (Burr, Ross, 2008; Park et al., 2016). OnHako HekoTopble
MCCNenoBaTe/IM OCMAapUBAlOT CYLLECTBOBAHWE OTAE/IbHOM CUMCTEMbl OLEHKM KOJNU-
yecTBa, Npeanonaras, YTo OLeHKa KOMMYeCcTBa MOXET NMPOUCXOAMUTb TONIbKO Yepes
OLIEHKY BM3YyaJibHbIX NMapaMeTpoB, TakMX Kak pa3Mep 06beKToB, NIOTHOCTb MX pac-
MOMIOXEHUS, COBOKYMHas niowanb (CymMma niowanen Bcex Guryp) uam noeepx-
HOCTHas nnowanb (N1owWwaab NOBEPXHOCTHU, KOTOPYH 3aHMMaloT durypel; Gebuis,
Reynvoet, 2012; Leibovich et al,, 2017). B yacTHocTH, 6b110 NOKA3aHoO, 4TO YeNoBEK
MOXXET OLLEHMBATb M CPaBHMBATb HECKOJIbKO BM3yasibHbIX MapaMeTPoB, a pelleHue
0 KonmnyectBe 06bEKTOB MOXET MPUHUMATLCS HA OCHOBE CPABHEHWS BM3YyasibHbIX
xapakrtepucTuk (Gevers et al., 2016).

CMelLeHMe OLEHKM KOMYECTBA B 3aBUCMMOCTM OT OLLEHKM BM3YasbHbIX napa-
METPOB MposBAseTcs B 3hdeKTe KOHIPYIHTHOCTM — Pa3/IMiuMM B TOYHOCTU CpaB-
HEHMS MeXAY KOHTPYIHTHbIMU M HEKOHTPYIHTHbIMU 334aHMAMU. B KOHFPYSHTHbIX
3a4aHMAX KOMMYECTBEHHbIE W BM3yasibHble MapaMeTpbl MMEIT MOJIOKMUTENb-
HYI0 KOPPENsUMIO, B HEKOHTPY3HTHbIX — OTpMUUATENbHY. TaknMM 06pa3oM, Ha-
NpUMep, B KOHIPY3HTHbIX 3afaHusX Habop, copepkawmii 6onbluee KOIMYecTBo
duryp, uMeeT 60MbLLYI0 MOBEPXHOCTHYIO MM COBOKYMHYH M/owWadb, B TO Bpe-
M$i KaK B HEKOHIPY3HTHbIX, HA06OpPOT, MeHblyl. B 60nblIOM KOAMYecTBe MC-
CNefloBaHUii 0BHAPYXKEHO, YTO B KOHTPY3HTHbIX 3aJaHMSX TOYHOCTb BbIWE, YEM
B HEKOHIpy3HTHbIX (Szucs et al.,, 2013; Gilmore et al., 2016). bonee Toro, noka-
3aHO, YTO B CMTyaUMu, KOTAA CTUMYJbl ObIM HEKOHTPY3HTHbI MO HECKONbKUM BU-
3ya/ibHbIM NMapaMeTpaM O4HOBPEMEHHO, TOYHOCTb HECMMBOJIMYECKOTO CPaBHEHUS
3HAYMTENIbHO CHMXKANacb M He MpeBbIlana BEPOSTHOCTM C/Ty4aliHOTO yrafbiBaHMUS
(Szucs et al., 2013).

Takxe 6bl10 BbIABMHYTO NPEANOSIOKEHME O TOM, YTO CYLLECTBYET [ABE Mnapan-
JIeNbHbIX NMOACUCTEMbI OLLEHKM KOJIMYECTBA — KaK C OMOPOI Ha OLLEHKY BU3YaslbHbIX
napameTpoB, Tak U He3aBucMMo oT Hux (Agrillo et al., 2009; KysbmuHa u gp., 2019).
MoacucTeMa NpsIMOM OLEHKM KONMYECTBa 3a4eMCTBOBaHa B C/y4yae, KOraa OLEH-
Ka U CpaBHEHWE BM3YyasibHbIX MapaMeTpoB MOryT ObITb 3aTPyAHEHbI — HaMpuMep,
B CMTyalMu, KOraa ABa CPaBHMBAEMbIX Habopa MpPOCTPAHCTBEHHO MepecekatoT-
cs (cMewaHHbI dopMaT npenbsaBneHus). B noaTeepxaeHne 3Toro npeanonoxe-
HMS ObIIM MOJTYYEHbI JAHHbIE O TOM, YTO TOYHOCTb CPABHEHUS Oblfa 3HAUMMO HUXKeE
B CMELIAaHHOM (hopMaTe NpeabsaBieHMs), YEM B C/Ty4ae NPOCTPAHCTBEHHO Hemepece-
KaloLWmXcs MHOXecTB (pa3fenbHblii GOopMaT), YTo MOXeT BbiTb 06ycnoBneHO Tpya-
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10.B. Ky3bmuHa u op.

HOCTbI0 B OLLeHKe BM3yasbHbiX MapamMeTpoB B 3ToM dopmate (Price et al, 2012;
KysbmuHa u gp., 2019). Bo-BTopbiX, ObiAM NONAyYeHbl AaHHbIe O TOM, Y4TO 3P deKT
KOHTPY3HTHOCTU Bbl1 HUXKE B CMELaHHOM dopmarte, YeM B PasfeNibHOM, U B CU-
Tyauuu CpaBHEHUS TEeTEPOreHHbIX GUIryp MO CpaBHEHUIO C YC/IOBUEM CPABHEHUS
romoreHHbix ¢uryp (KysbmuHa u ap., 2019, 2020). CHuxeHne 3ddekTa KOHIPYIHT-
HOCTW B 3TWUX YC/TIOBUSX MPOUCXOANT 3@ CHET CHUNKEHMS TOYHOCTU B KOHIPYIHTHbBIX
3a[aHUSX W YBEJIMYEHUS TOYHOCTM B HEKOHTPY3HTHbIX, YTO CBUAETENbCTBYET
0 LOMUHUPOBAHWUU NOACUCTEMBI NMPSIMOM OLLEHKM KOIMYECTBa.

Takum 06pazom, npenblayline UCCIeL0BaHMS LAOT OCHOBAHMS npeanonaratb,
4TO 3hHEKT KOHIPYIHTHOCTU HE SBNSETCS MOCTOSIHHBIM CBOWCTBOM CUCTEMbI He-
CMMBONIMYECKOW penpe3eHTaLmm KOIMYecTBa, a 3aBUCUT OT dopMaTa npesbsieie-
HWS CTUMYNOB, ONpeAenstoLMX JOCTYNHOCTb CPaBHEHUS BU3YaslbHbIX NMapaMeTpoB.
OfHaKo B HacTosLlee BpeMsi OTCYTCTBYIOT AaHHbIE O TOM, B KaKOM cTeneHu 3hdekT
KOHTPY3HTHOCTU M3MEHSETCS B 3aBUCMMOCTU OT KOJIMYECTBEHHOIO COOTHOLLEHUS
MeXay CpPaBHMBAEMbIMU MHOXECTBAaMW. MHOroYMCNEHHbIE [aHHbIE MOKAa3bIBAMOT,
4TO B TeCTax HAa HECMMBOJIMYECKOE CPABHEHME MO Mepe YBEJMYEHWS MPONOpPLUKN
MeXay CPaBHMBAEMbIMKM MHOXECTBAaMM BO3pacTaeT BPEMS peaKLMM U YUCIIO OLLU-
604HbIX OTBETOB (3P deEKT UMCNOoBOM Mponopuuu; Hanpumep, Lyons et al,, 2015).
Bo3MOXHO, 4TO 3hdEKT KOHIPYIHTHOCTM ByAET BapbnpOBaTLCS B 3aBUCMMOCTH Kak
OT BO3MOXHOCTU CPABHEHWS BU3YasibHbIX MAPaMETPOB, Tak U OT MPOMOPLUN MEXAY
CPaBHMBAEMbIMU MHOXECTBAMM.

OCHOBHOW LLefIbl0 MCCNEeL0BaHMSA SBNSETCS OLEHKA Pa3IMyumMi B NPOSIBNEHUM 3¢-
(heKTa KOHIPY3IHTHOCTU B 3aBUCMMOCTU OT POpMaTa NpenbsBIeHUs CPAaBHUBAEMbIX
MHOXECTB (MHOXXEeCTBA NPOCTPAHCTBEHHO Pa3feNeHbl UM CMeLUaHbl) U NPornopLum
Mexay HUMU. Pe3ynbTaTbl nccnenoBaHWs BHECYT BKIAZ B MOHUMAHWE MEXaHM3MOB
B3aMMOLENCTBUS ABYX MOACMCTEM HECUMBOJIMYECKOWM pernpeseHTaLum KoamMyecTsa.

MeTop,

Bbi6opka. B nccnenoBaHuu npuHanu ydactme 92 cryneHTa (CpeaHuii Bo3pacT
20.36 ropaa, CT. oTKIOHeHue 5.33 roaa, 18 U3 HUX MyXXUMHbI).

Mpouenypa u MHCTpyMeHTapuiA. MiccnegoBaHve NPOXOAMN0 OHNAMH HA NNaT-
dopme pavlovia.org. YYaCTHMKM BbINOMHSAAM TECT HA HECUMBONMYECKOE CPaBHeHMe,
B KOTOPOM Ha KopoTkoe BpeMs (400 MC) NpeabaBnsnmnch 3eneHble U KpacHble Qury-
pbl M HEOBX0AMMO 6bIN0 pewunTb, GUryp Kakoro LBeTa bonblie. B TecTe ncnonb3o-
BaHO ABa popMaTa NpenbsBneHUs CTUMY/OB: pa3fenbHbli GopMaT C rOMOreHHbIMU
durypamm n cMellaHHbIi hopMaT € reteporeHHbiMu durypamu (puc. 1).

[na kaxporo dopmata npenbsBneHMs Obiiv BKAKOYEHbI ABa TMMA Npomnop-
LMK MeXay CPaBHMBAEMbIMU MHOXECTBaMU: ManeHbkas 1 bonbwasg. [ns ManeHb-
KOV Nponopuun OTHOLUEHME MEHbLUEro KOMMYecTBa K 6onblieMy BapbupoBanoch
ot .47 po .53, ans 6onbwoi nponopumn — ot .72 po .77. Takum obpasom, ans
MaNeHbKoW NpOMOpLMM XapaKTepHbl BoNblUME Pa3IMuMg B KONMYECTBE CPaBHU-
BaeMbIX GUryp, ans 60NbLION NPONOPLMKM CPAaBHUBAEMbIE MHOXECTBA Bblnn 6113-
KW ApYr K ApYry no KOMMYECTBEHHbIM XapakTepucTukam. [na kaxporo dopmata
1 TMNa NPONopLUMM B NONOBMHE CNYyYaEeB ABa BU3YasbHbIX MapaMeTpa (MOBEPXHOCT-
Has 1 COBOKYMHAs NoLaab) ObianM KOHIPY3HTHbI KONMYECTBY CTUMY/IOB, @ B APYroW
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PucyHok 1. Mpumepsbl HhopMaToB NpenbsiBieHUs CTUMY/IOB (B OPUrMHaNe UCNONb30BaHbl KPACHble U 3eNeHble
durypel, uBeT hoHa cepblif). A — pasaenbHblii/rTOMOreHHbIN, b — CMeLlaHHbIi/reTeporeHHsbli

MONOBMHE HEKOHTPYIHTHbI. TakuM 06pa3om, HanpuMep, B KOHIPYIHTHbIX 334aHUAX
Habop, cofepxaliuii 6onbluee KOAMYeCcTBO GUryp, MMen 60blLUIY0 MOBEPXHOCTHYHO
1 COBOKYMHyto nnowaan. Bcero npepbsasnsnock 216 npob.

CraTtuctuueckuit aHanus. [1ns Toro, 4tobbl oLeHUTb 3P PeKT popMaTa npesbss-
NEeHWS, MPOMNOPLMKU U KOHIPYIHTHOCTK, Obin NpOBefeH BHYTPUCYObEKTHbIN perpec-
CMOHHBIV aHanu3 c Tpems dakTopamu: popmam npedvssneHus (0 — pasnenbHbli,
1 — c™ewaHHbIn), nponopyus (0 — maneHbkas, 1 — 6onbluas), KOHepyIHMHOCMb
(0 — KOHrpysHTHble, 1 — HEKOHrpy3HTHble) (Mogenb 1). Ins oueHKM pasnuyui
B 3deKTax KOHrPYIHTHOCTM Ans ABYX GOPMATOB M TUMOB NPOMOPLMIA BKIOYEHO
B3auMopencTene Mexay daktopamu (Mogens 2).

Tabnuua 1. Pe3yﬂbTaTbI BHyTpMCyG'bEKTHOFO perpeccMoHHOro aHanusa ana ToO4HOCTU HeCMMBOInYe-
CKOro CpaBHeHUA B 3aBMCMMOCTM OT NapaMeTpoB 3aaHuit

Moaens 1 Mogaens 2
MepemMeHHble B (SE) D B (SE) D
KoHcTaHTa 0.90 (0.01) .000 0.88 (0.01) .000
HekoHrpyaHTHOCTb
(O — KOHrpyaHTHbIe, -0.06 (0.01) .000 -0.03 (0.02) 148
1 — HEeKOHIpy3HTHbIE)
®opwar npegpasnenns (0 — 0.02 (0.01) 067 0.005 (0.02) 814
paspenbHbiid, 1 — cMelaHHbIN)
flponopums (0 — maneHbkas, -0.16 (0.01) .000 -0.07 (0.02) 001
1 — 6onbluas)
B3aumopeiicteue
HekoHrp. x ®opmaT 0.02 (0.03) 451
Mponopuus x @opmat -0.10 (0.03) .000
HexkoHrp. x Mponopuus -0.19 (0.03) .000
HexkoHrp. x Mponopuus xopmat 0.22 (0.04) .000
R? .26 34
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@ pasgenbHblii/ManeHskas nponopumns
cMeLLaHblii/ManeHbkas nponopLms

M pasgenbHbli/6onbluas nponopums —
A cvelaHblii/6onbluas nponopLmst

T T T T

-3 -2 -1 0 A

PucyHok 2. SbdeKkT KOHIpyIHTHOCTU A5 ABYX (OPMATOB U BUAOB Npornopumnit (pedepeHTHas NuHUS
nposeneHa B Touke «0», 03HaYaloLLEeN OTCYTCTBME PasNUUMUIA MEXKAY KOHTPYIHTHBIMU U HEKOHTPYIHTHbIMU
33aHNAMK)

Pesynbratbi

CpefHsas TOYHOCTb OTBETOB MO BCEMY TECTY B Lienom coctasuna .81 (SD=.11).
Pe3ynbTaTbl BHYTPUCYOLEKTHOrO pErpeccMOHHOr0  aHanu3a Mnokasanu, 4YTo
B LIe/IOM M0 TeCTy TOYHOCTb OblNa Bbille B KOHIPY3HTHbIX 33AaHUSX MO CPaBHEHMIO
C HEKOHIPY3HTHbIMU U B 3a[laHMUAX C ManeHbKoi nponopuueit (Tabn. 1). Mpu atom
3HaYMMbIX Pa3MYMin B TOYHOCTU ANS PA3AeNbHOro U CMeLaHHOro GopMaToB He
0bHapyKeHo.

AHanus Mopenu co B3aMMOAENCTBMEM MoKasan, 4To 3PdEeKT KOHIPYIHTHOCTH
M3MeHSeTCS KaK ANs pasHbix GOpMaToB NpenbsBneHus, Tak U AN pasHbIX Npo-
nopuuii (puc. 2). B yactHoctH, 3deKkT KOHTPYIHTHOCTM BbiN HE3HAUMM AN CMe-
LWIAHHOrO U pasaenbHoro dopMaTa NpeabaBneHns 4 ManeHbKom nponopuun. nsa
6onblwoi npornopuum 3GdEKT KOHTPYIHTHOCTU ObiN 3HAYMM TONBKO ANS Pa3felib-
Horo dopmata npenbasnenus (B=-0.22, SE=0.02, p=.000).

06cyxaeHue 1 BbIBOAbI

Pe3ynbTaTbl aHanM3a CBMAETENbCTBYHOT O TOM, YTO 3(DEKT KOHrpy3HTHO-
CTW, OTPAXAKLWMIA CTEMEHb WMCKAXKEHUSI OLEHKM KOJIMYECTBA M3-33 OLLEHKW BU-
3ya/bHblIX MapaMeTpoB, U3MEHSIETCS B 3aBUCMMOCTM OT dopmaTa MpenbsaBieHuUs
M KOJIMYECTBEHHOW MPOMOPLMM MEXAY CPaBHWBAEMbIMKM MHOXecTBaMu. OLeHKa
BU3YyasibHbIX MAPaMETPOB MOXET MCKA3WUTb OLLEHKY KOMIMYECTBEHHbIX CBOMCTB TO/b-
KO B YC/IOBUSIX pa3AeibHOrO NpeabsaBneHus ABYX CPAaBHUBAEMbIX MHOXKECTB U B CU-
Tyaumu, KOrga OHu GJM3KM MO KOMMYECTBEHHbIM XapakTepuctukam. OTcyTcTBUE
3HaUMMOro 3 deKTa KOHIPYSHTHOCTH B CMELLAHHOM hopMaTe NpeabsiBNEHNUs CBU-
LETENbCTBYET O TOM, YTO CMELLEHUE OLLEHKM KOMIMYECTBA M3-3a OLLEHKM BMU3YasibHbIX
napaMeTpoB NPOUCXOLMUT TOMbKO B CUTYaLMM LOCTYMHOrO CPAaBHEHWS BU3YaslbHbIX
XapaKTePUCTUK, TaKMX KaK COBOKYMHAs U NMOBEPXHOCTHAs NAOLLALM.
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MosBneHne addekTa KOHrPysIHTHOCTM B pa3genbHOM dopmaTe npu CpaBHe-
HWUM BIM3KMX MO KOMMYECTBY MHOXECTB CBUAETENbCTBYET O TOM, YTO OLEHKA BM-
3yasibHbIX MAPaMeTPOB MOXET C/TY>XXMTb BCMOMOraTe/ibHbIM MPOLECCOM NS OLEHKM
KOMMYeCTBa B Cyyae, KOr4a OLEHKA KOJMIMYECTBEHHbIX MapaMeTpoB MOXEeT ObiTb
3aTpyAHeHa. B cuTyaumu, Korga nponopuus Mexay CpaBHMBAeMbIMM Habopamu
Mana, BO3MOXHa NpsiMas OLLeHKa KonM4ecTBa, 6e3 BOBNEYEHUS NMOACUCTEMbI OLLEH-
KW BM3yasbHbIX NapaMeTpoB. lMonyyeHHble AaHHbIe MOATBEPXKAAKT NPEAoNoxXe-
HME O BO3MOXHOCTH NPSIMOM OLLEHKM KOIMYECTBA.
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THE SIZE OF CONGRUENCY EFFECT IN NONSYMBOLIC COMPARISON
TESTS DEPENDS ON THE FORMAT OF STIMULUS PRESENTATION
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Psychological Institute RAE, Moscow

Abstract. Approximate Number Sense (ANS) refers to the ability to perceive and process
quantity information without counting or using symbols (digits and number words). ANS
is usually assessed by precision nonsymbolic comparison tests. There is evidence that
approximate numerosity estimations might be biased by visual cues of the compared
arrays, such as cumulative area (the sum of areas of all objects within an array) or surface
area (the area of surface which contains all objects within an array). Such bias manifests
in the congruency effect: increased accuracy of nonsymbolic comparisons in congruent
trials versus incongruent trials. In congruent trials, numerosity is positively correlated with
visual cues, so the array containing more objects has larger cumulative or surface areas. The
current study aimed to estimate variability in the congruency effect depending on whether
arrays spatially overlap and on the numerical ratio between arrays. The results revealed that
the congruency effect was significant only when there was a large ratio between spatially
separated arrays. In general, this demonstrates that numerosity estimation and estimation
of visual cues are distinct but interrelated processes. Moreover, the estimation of visual cues
might be involved as a supporting process when the numerical ratio between compared
arrays is large.

Keywords: approximate number sense, nonsymbolic numerosity representation, congruency
effect, visual cues, numerical ratio effect



PETPOCMNEKTMBHbIA NOAX0A K U3MEPEHUIO MPOrHO3A
SODOEKTUBHOCTU BbINOJIHEHUA KOTHUTUBHbBIX 3A0AY
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AHHOTauus. B NcMxonorMm MHOroKpaTHO BbICKA3bIBANIUCh MAEU, YTO NpeAcTaBneHus 06 3¢-
(HeKTMBHOCTM MOTYT OKa3blBaTb BAWSHWE HA pe3ynbTaThl AesTenbHocTh. CornacHo 3TuM uae-
SIM, NPOrHo3npoBaHue 3hHeKTUBHOCTU AeATENbHOCTU OLHOBPEMEHHO BNMUSET HA pe3ynbTaTbl
1 CTPOMUTCS Ha OCHOBE pe3y/IbTaTOB, YTO YC/IOXKHSIET BO3MOXHOCTb IKCMEPUMEHTANbHOTO UC-
cnepoBaHua B JaHHOM cdepe. B naHHOM uccnepgoBaHuu mpepnaraeTcsl MeTof, peTpocnek-
TUBHOIO WM3MepeHWUs MporHosa 3PPeKTUBHOCTM MOCPEeLCTBOM METaKOTHUTUBHOIO «4yBCTBA
areHTHocTu». PaHee GblN0 MPOAEMOHCTPUPOBAHO, YTO MO Mepe YCI0XHEHUS BbIMOAHAEMOW
3a[la4M UCMbITYEeMble CKIOHHbI BCE Yalle NPUNMUCHIBATb CBOM YCMEXW BHELHEMY BO3AENCTBUIO.
B Tekywei paboTe npennaraeTcs He3aBMCMMAs NPOBEPKA MOYYEHHOro pesynbrata. bbin
npoBeAeH 3KCMEePUMEHT, FAe UCMbITYeMbIM HEOBXOAMMO 6biN0 BbIMOMHATE CEHCOMOTOPHYIO
3af,ayy, OCHOBAHHYIO Ha OLEHKE BPEMEHHbIX WHTepBanoB. B KayecTBe nepemMeHHbIX, onpe-
LensoLWmx CNOXHOCTb 3afa4u, UCMOMb30BaNUCh Pa3Mep M AaNbHOCTL Lenun. bbina BblABUHY-
Ta runoTesa, YTo MOMafaHWs B CIOXHOW 3aAaye McnbiTyeMble OyayT Yalle aTpubyTrpoBaTh
KOMMbloTepy, Yem nonagfaHus B NpocToit 3anave. [laHHas runoTesa bbina noarsepxaeHa. Mc-
nbITyeMble yalle aTpubyTUpyoT MOMOLLM KOMMNbIOTEPA MOMaAaHMs MO Mepe OTAANEHUS Lenu,
a TaKxke npu paboTte ¢ MeHblUel Lenblo. bbin caenaH BbIBOA, YTO aTpMOYLMIO MonafaHus no-
MOLUM KOMMbIOTEPA MOXHO PacCMaTpMBaTb Kak Mapkep HeCcOOTBETCTBMS MONYYEHHOro pe-
3ynbTaTta NporHo3y 3G eKTUBHOCTU.

KntoueBble cnoBa: camooLieHKa 3G HeKTUBHOCTU, KOHTPOb 3QDEKTUBHOCTH, CIOXKHOCTb 3a4a-
UM, YYBCTBO AreHTHOCTH, CEHCOMOTOPHAs 3aAaua

MccnenoBaHume BbINONHEHO Npu duHaHCcoBoM nopaepyxke POMU B pamMkax Hay4yHOro npoekTa
N219-313-90007 «AcnupaHTbi».

BeeneHue

B ncuxonormn Hepenko BbiCKasblBanacb MAes, 4To npencraeneHns ob a¢-
(EeKTMBHOCTM MOTYT OKa3blBaTb BAWSHWE HA Pe3ynbTaTbl AeSTeNbHOCTM (response
expectancy theory — Kirsh, 1985; koHuenums camoaddekTMBHOCTM B TEOpUM
coumanbHoro Hayvyenmsi — Bandura, 1989; koHuenuua koHTpons 3¢ddeKkTUBHO-
CTM B Teopun cosHannsa — Annaxseppos, 2000). CornacHO yKasaHHbIM TeopusaMm,
NporHo3upoBaHue 3PPeKTUBHOCTU AeaTeNbHOCTU OLHOBPEMEHHO BNAMUSET Ha pe-
3yNbTaTbl M CTPOMUTCSA HAa OCHOBE pe3ynbTaTos. [pyrumMu cnoBaMu, npobneMaTnyHo
B 3KCMEPUMEHTANIbHbIX YCNOBUSIX Pa3BeCTM NPOrHO3MPOBaHMe U KOHTpOb 3ddek-
TUBHOCTM BbINOJIHEHWS 33[a4M.

Bo MHOruMx wuccnenoBaHusx B AaHHOM 06nacTM MCMONb3yeTcs MpOCneKTUB-
HbI CNocob M3MepeHus. YYacTHMKaM MCCNefoBaHMS NpeanaraeTcs npeackasartsb,
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HaCKONIbKO OHW yBEepeHbl B TOM WM UHOM pe3ysbTaTe BbIMOJHEHUS cepun npob
(Hanpumep, Saemi et al,, 2012; Bahmani et al,, 2018), nmbo oueHuTb, 6yoyT NM
OHM ycnewHbl B cnepytoweit npobe unu HeT (Kynmesa, 2020a). JaHHoi rpynne
MeTOA0B MPUCYLLM HEeLOCTaTKU. Bo-mepBbiX, HE3aBUCMMO OT OXMAAEMOrO BIMUS-
HWSI CAMOOLLEHKM 3DHEKTUBHOCTM Ha MPOLLECC BbINMOSHEHUS 33434 caM (aKT IKC-
NAVKaLMU 0XMAAEMOro pe3ynbTaTa MOXET UrpaTb BaXKHYH posib. [LeicTBuTeNnbHO,
B MPOBELEHHOM paHee UCCAef0BaHMK OblN0 MPOAEMOHCTPUPOBAHO, YTO MOC/E Of-
TUMMUCTUYHOTO MPOrHO3a UCMbITYEMbIE CKIOHHbI Yalle Monajatbh B LEesb, YEM Mo-
cne neccumuctnyHoro (Kynmesa, 2020a). Bo-BTOpbiX, NporHo3 3ddeKTMBHOCTH
B KOHKPETHOM 33a/ja4ye TeCHO CBSI3aH C PSAOM JIMYHOCTHBIX XapaKTepuUCTHK (yBe-
peHHOCTb B cebe, MOTMBALMOHHbIE YCTAHOBKM, YPOBEHb MPUTA3aHUI U Ap.), YTO
CHUXKAET YyBCTBUTE/IbHOCTb METOAA M HAK/MAAbIBAET OrpaHUyeHus Ha pa3paboTky
3KCMEepPUMEHTaNbHbIX AM3aiHOB.

bonee nepcnekTMBHbLIM KaXeTCs MCMOMb30BAaHME PETPOCMEKTUBHbBIX CMO-
coboB oueHku. lMpepnonaraercs, YTO peasibHble Pe3ynbTaTbl BbINOSHEHUS Aes-
TENIbHOCTM He BCEeraa COBMafalT C MporHosamu. B Takom cnyyae coBnagawolime
W HecoBMajatoLme pesynbTaTbl OMKHbI OTIMYATLCS APYr OT Apyra, U BaXHOM 3a-
[la4eit CTaHOBWTCS MOWMCK OCO3HAaBaeMbIX M HEOCO3HABAEMbIX MapKepOB LAHHOTO
HecooTBETCTBMS. B kayecTBe 04HOro M3 NOAO6HBIX MAapKepoB Mpeafiaraercs me-
TAaKOTHUTUBHOE «4YyBCTBO areHTHocTu» (sense of agency — Haggard, Chambon,
2012). PaHee 6b110 NpOAEMOHCTPMPOBAHO, YTO MO Mepe YC/IOXKHEHUS BbIMOJHS-
€MOVi 33[,a4M UCMbITYEMble CK/IOHHbI BCE Yalle MPUNMUCbIBaTb CBOM YCMEXU BHELL-
Hemy Bo3gencteuio (Kynuesa, 2020b). B ynomsHyToi paboTe CNOXHOCTb 3a4auu
onepauvoHanM3MpoBanach Yepes AaNnbHOCTb Lieu, B KOTOPYH UCMbITYEMOMY He-
06x04MM0 6bIN0 NMONACcTb B MPOCTOM CEHCOMOTOPHOM 3afave. [ng He3aBUCMMOW
NpOBEPKM MOMY4YEHHOrO pe3ynbTaTa bbl1 MPOBEAEH HOBbIM IKCMEPUMEHT, rae 6biia
BBEJEHA AOMOSHUTENbHAS MEepeMeHHas, Omnpeaensiolas CI0XKHOCTb 3ahauu, —
pa3mep uenu. Takum o06pas3om, Mbl Mpeanonaranu, YTo NONaAaHUs B CIOXKHOM 3a-
Aaye (MeHbLUas Lenb) ucnbiTyemble ByayT yale aTpubyTMpOBaTh KOMMbIOTEPY, YEM
nonagaHus B NpocTor 3apaye (bonbluas Lenb).

MeTopuka

JKcnepuMeHT 6bln CKOHCTPyMpoBaH B nporpamMme PsychoPy3 v. 2020.2.10
1 3arpyxeH Ha nnatdopmy Pavlovia.

UcnbiTyeMble. Habop faHHbIX OCYLLECTBASACS C MOMOLLbBIO KPayACOPCMHIOBOIO
cepBuca «AHaekc.Tonokax. B akcnepuMeHTe npuHanm yyactue 28 yenosek (M3 HUX
15 eHwuH) B Bo3pacte oT 18 no 47 ner.

CTuMynbl M npoueaypa. JKCNepuMeHT 6bil NpoBefeH B hopMe KOMMbloTep-
HOW Mrpbl, B KOTOPOW WUCMbITYyeMble LOMKHbI OblM NOMACTb «PaKeTON» B «JIyHy».
Aunametp «JlyHbi» — 200 mnn 100 px, BennumHa pakeTbl — 50 px. 3apava 6bina
MOCTPOEHA Ha OLLEHKE BPEMEHHbIX MHTEPBANOB: AANIbHOCTb «JTyHbI» Cly4aiHbIM 06-
pa3oM BblbMpanacb B Kaxaor npobe u3 natu dukcmpoBaHHbIx nosuuuii (0.8, 1.2,
1.6, 2.0 u 2.4 c «nonetay). lanbHOCTb NONETA «PaKETbI» 3aBUCENA OT AJIUTENbHOCTU
Mexay ABYMS HaxaTusMu knasuwu «pobenx. MNocne nepBoro HaxaTus pakerta uc-
yesana, nocse BTOPOro HaXaTus NOSBASNACH YXKe B HOBOM No3Mumn. Kaxkapii yyact-
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HWK BbINOSIHAN 5 TpeHNpoBOUYHbIX M 150 0CcHOBHbIX Npob. B Havyane akcnepuMeHTa
UCMbITYEMOMY COODLLAETCS, YTO KOMMbIOTEP MOXET NepexBaTbiBaTb ynpaBieHue
pakeTon B 4acTu npob. B KoHue Kaxaor npobbl He06xoauMMo 6bino onpeaenuTb,
roMoran KoMmbloTep, MeLan Uan He BMeLnBancs.

Pesynbratbi

BbiM NoCTpoeHbl NOTUCTUYECKME pErpecCHOHHbIE MOLENN CO CMELLAHHbIMM 3¢d-
dekTamu. KOHTpOMpoBanoch BAUSAHME UCMbITYEMOrO M HOMepa Npobbl (CyyYaiHbIN
nHTepcenT). B kayecTBe 3aBMCUMMbIX NMepeMeHHbIX MCMOb30BaNMCh GakT nonasa-
HWS B Luenb (puc. 1) n atpubyums nonagaHus B Lenb NOMOLLM KOMMbloTepa (puc. 2).

Bbino NpoAeMOHCTPMPOBAHO, YTO C OTAANEHWEM LeNn UCMbITYEMbIE pEXE Mo-
napatoT B uenb (B=-0.63; SE=0.12; Z=-5.35; p<.001), B 60n€e KpynHyto Lenb uc-
nbiTyemble nonagatot nyywe (B=1.54; SE=0.08; Z=19.67; p<.001), Takxxe AaHHble
dakTopbl B3anmoaencTBytoT (B=-1.68; SE=0.18; Z=-9.25; p<.001).
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PucyHok 1. MpepnckasaHHble 3Ha4eHUst BEPOSTHOCTM NONaAaHMUS B LieNlb B 3aBUCMMOCTM OT AANbHOCTU Lienu
1 pasmepa uenun. O6o3HayeH 95 %-Hblii LOBEPUTENbHbI MHTEPBAN

B cnyyae nonafaHus B LeNib UCMbITYEMbIE Yalle aTpUOYTUPYIOT pe3ynbTaT Mno-
MOLLM KOMMbIOTEPA MO Mepe oTaaneHus uenm (B=1.18; SE=0.20; Z=5.86; p<.001),
HO pexe — B C/yyae nonagaHus B 6onbuwyto uenb (B=-1.30; SE=0.17; Z=-7.68;
p<.001). B3aumopenctausa GakTopos He b0 MOMyYEHO.

06cyxaeHue 1 BbIBOAbI

B cooTBeTCTBUM C BbIABUHYTOM TMMOTE30M, UCMbITYyEMbIE CKIOHHbI aTpUbyTH-
poBaTb yCreLHoe nonagaHue B Lieflb NOMOLLM CO CTOPOHbI KOMMbOTEPA N0 Mepe
YCNOXHeHWs 3afaun. [aHHbI pe3ynbTaT MOXET CBMAETENbCTBOBATb O TOM, YTO
B C/IOXKHOM 3a4a4e UCMbITyeMble 0XMAAKT OT cebs MeHbLwen 3G eKTUBHOCTH, YEM
B MPOCTOW. TakMM 06pasoM, nonyyas yCnewHblid pe3ynbtaT B NPOCTOM 3ajade, uc-
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PucyHok 2. TpeackasaHHble 3HAYeHusi BEPOSITHOCTM aTpUBYLMM YCMEWHOro pesynbrata MoMoLLM
KOMMbIOTEPA B 3aBUCMMOCTM OT AaNbHOCTH LENU 1 pasmepa uenn. O6o3HayeH 95 %-Hblil [OBEPUTENbHbINA
MHTepBan

nbiTyeMbli aTtpubytnpyet ero cebe, Kak Tak oxuaan ycnexa. B cnyyae xe cnox-
HOM 33a4M UCMbITYEMbIE PEXe 0XMAAKT yCrexa U pexe aTpubyTUpyHT pesynbTaT
cebe. CnefoBaTenbHO, MOXHO CAENaTh BbIBOJ, O TOM, YTO YyBCTBO areHTHOCTU MOX-
HO paccMaTpuBaTh Kak MapKep COOTBETCTBUS peasibHbIX Pe3y/bTaTOB OXMAAEMbIM,
a ero oueHKa ABNSEeTCS NOAXOAALMM METOAOM 3KCMEePUMEHTANIbHOTO U3MepeHus
npeacTaBneHuin o ceoeit 3GdeKkTMBHOCTU. TakuM 0Bpa3oM, Mbl Npeanaraem anb-
TEPHATUBHbIN NOAXOA, TaKKe K 0OBACHEHMIO MONYYEHHbIX paHee pe3ynbTaTos, rae
CHMXKEHME YyBCTBa areHTHOCTM B 33[ia4€ UCCAe0BaTeNn CBA3bIBANM C NOBbILIEHUEM
KOTHUTUBHOM Harpysku (Howard et al., 2016).

OpnHaKo NoNyYyeHHbIM pe3ynbTaT MOXET UMEeTb TakxKe anbTepHaTUBHOe 0bbsc-
HeHue. McnbiTyeMble MOryT ObITb CKIOHHBI MPUNKCLIBaTL cebe Bonee yacTble pe-
3yNbTaTbl, KOMMNblOTEPY — 6onee pepkue. Torga NOrMYHO MpunucbiBaHue cebe
YCMeLWHbIX pe3ynbTaToB B MNPOCTbIX Mpobax, rae Bbille MNPOLEHT MonaAaHus,
M Heycrnexa — B C/IOKHbIX YCNOBUSIX, i€ BEPOSTHOCTb MPOMaxa Bbllle BEPOSTHOCTH
nonagaHus. [lng KOHTpons [aHHOrO 0ObSCHEHMS B AANbHENLIMX 3KCMEepUMEHTaxX
NNaHUpyeTcs pa3BecTy hakTopbl OXMAAHMS ycrneXa (CI0XKHOCTM) U MpOLEHTa Mno-
nafaHus. B yactHoOCTH, BO3MOXHO NpoBeseHne IKCNepUMEHTa C peasibHbiM BMeLla-
TeNIbCTBOM KOMMbOTEPA B NPOLLECC PELLEHNS 3aAa4M.
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RETROSPECTIVE APPROACH TO MEASURING PERFORMANCE
PREDICTION IN COGNITIVE TASKS

AK. Kulieva
almara.kulieva@gmail.com
Saint Petersburg University, St. Petersburg

Abstract. In psychology, the idea that perceptions of effectiveness can influence results has
been repeatedly expressed. According to this idea, performance prediction simultaneously
influences the results and is based on the results, which complicates the possibility of
experimental research in this area. This study proposes a method for the retrospective
measurement of performance prediction through a metacognitive “sense of control”. It has
been demonstrated that as a task becomes more difficult, subjects tend to increasingly
attribute successes to external influences. The current paper proposes an independent
verification of this result. An experiment was conducted where subjects had to perform
a sensorimotor task based on the evaluation of time intervals. The size and range of a target
were used as variables determining task difficulty. It was hypothesized that subjects would
attribute hits in a complex task to the computer more often than hits in a simple task. This
hypothesis was confirmed. Subjects were more likely to attribute computer-assisted hits as
the target got farther away, as well as when working with a smaller target. It was concluded
that the attribution of computer-assisted hits can be seen as a marker of the inconsistency
of the obtained result with the predicted performance.

Keywords: self-assessment of effectiveness, effectiveness control, task complexity, sense of
agency, sensorimotor task
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B3AMMOCB$3b CTPATEMMIA HABUrALIMOHHOIO NOBEJEHUA
W OPUEHTALIMOHHOW YYBCTBUTE/IbHOCTU. MOJIOBBIE PA3/IYUSA

A.b. Kywrup*, E.C. Muxainosa, H.l0. lepacumeHko
naya.kushnir@gmail.com

@OrBYH MHCTUTYT BbICLIEW HEPBHOM AesTeNbHOCTH
1 Hepodumsnonorum PAH, Mocksa

AHHOTauus. M3BeCTHO, YTO Ha OPMEHTUPOBAHWE B MPOCTPAHCTBE BIMSIET MHOXECTBO (aKTo-
poB, Kak GU3MONOrUYECKMX, TaK U COLManbHbIX. [of UX BAUSHUEM GOPMUPYIOTCS pasnuny-
Hble CTpaTerMM HaBUraLMOHHOTO NnoBefeHus. B nuTepaTtype BblAENsIOT ABa OCHOBHbIX TUMA
CTpaTernii. HaBUraLMOHHOIO MOBEAEHMS, Pa3/IMUAKOLLMXCA MPUHLMMNOM KOAMUPOBAHMS MNpo-
CTPaHCTBEHHOW MHPOPMaLMKM, — aNnoLEHTPUYECKUA, KOTOPbIA MCMOoNb3yeT rnobasnbHble
U MeTpUYeckme XapakTepuCTUKM MECTHOCTU, M 3TOLLEHTPUYECKMI, onupatoWwmnics Ha 3amno-
MUHaHWe NONOXKeHNUS BAUKHUX TOonorpaduyecknux OpMeHTUPOB OTHOCUTENBHO CaMoro Cybb-
ekTa. B HacTosweit paboTe nccnenoBanu CBA3b 3TUX CTPATErUid C pacro3HaBaHneM 6a3oBbIX
OpMWEeHTaLMI1, KOTOpOoe oLeHMBanu B Mofenu paboueit namatu (Pl1) Ha opueHTaumio (2 wara
Ha3ap) Mo mokasaTtensm BpeMeHu peakuuu (BP) n TouHocTw oTBeTa y 38 340pOBbIX MCMbI-
TyeMbix. [okasaHo, YTO NCUxodU3NYeCcKne XapakTepUCTUKM BbIMONHEHWs 3apaun PI Ha
OpMEHTALIMIO CTAaTUCTMYECKM AOCTOBEPHO CBSI3aHbl C OLEHKaMKU CTpaTernit HaBMralMOHHOTO
noseneHus. Bbicokne oueHKM MCNoNb30BaHUS CTpaTermn «OPUEHTUPOBaHMSY, OTHOCALLENCS
K aNnoLEHTPUYEeCKnM, COOTBETCTBYIOT 6oniee BGbICTPOMY U TOYHOMY BbIMOMHEHUIO 33Aa4M Ha
PM. HanpoTue, Npu BbICOKMX OLLEHKAX 3roLeHTpUYecKoii cTpaternm «Maplupyta» BP Bbinon-
HeHuWs 3aa4m Ha Pl Ha opueHTaumio 6onblue, @ TOUHOCTb HIKe. BaxHO, 4TO 3Ta 3aBUCUMOCTb
YETKO NpOSIBAANACH TONbKO B rPyMNne MY>X4MH M OMUCbIBANACh PErpeccMOHHON 3aBUCUMOCTBIO.
[MonyyeHHble AaHHble CBUAETENbCTBYIOT O BaXXHOM BKNALE OPUEHTALMOHHON YyBCTBUTENBHO-
CTW B aNOLLEHTPUYECKYH CTPATErMIi0 HaBUTaLMOHHOTO NOBeEHMS.

KntoueBble cnosa: non, 3puUTENbHAA CUCTEMA, pa60qaﬂ namaTb, CTpaTerMn Hasuraumm, OpneH-
TAUMOHHbIE XapaKTePUCTUKN

Pabota noanepxaHa rpaHTomM POOK N2 19-013-00918/19.

BeeneHue

M3BECTHO, YTO Ha OPUEHTUMPOBAHME B NPOCTPAHCTBE BAMSIET MHOXECTBO (haKTo-
pOB, Kak hU3MONOTMYECKMX, TaK MU coumanbHbiX. o Ux BAMSHWUEM GOpPMUPYHOTCS
pasninyHble CTPAaTErMM HaBUraLMOHHOMO MoBefeHus. B nuTepaTtype BbiAENSOT 4Be
OCHOBHbIE CTPaTErUK, pasnyatoLLMecs MPUHLMNOM KOAMPOBAHMS NPOCTPAHCTBEH-
HOW MHPOPMaLMK, B faNbHENLEM yaepXXnBaeMoi B namatu. lNepsas, aroLeHTpu-
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yeckas, Takxke M3BECTHas Kak cTpaTerus «TakcoHoB» (taxon) (O’Keefe, Nadel, 1978)
UM «MeTOK Ha MecTHocTu» (landmark) (Piccardi et al., 2016), no3BonsieT oLeHMBaTb
CBOE MEeCTOMNOJIOKEHME, ONMPasiCb HA 3aNOMWHaHWeE BAMKHUX Tonorpaduueckmnx
opueHTMPOB. K 3TOMy TUMY TakxKe OTHOCST cTpaTernio «Mappyta» (route) (Lawton,
Kallai, 2002; Piccardi et al., 2016), npu KOTOPOM 3aMOMMHAKOTCS HE TONbKO CaMu
OPUWEHTUPBI, HO U MYTb OT OAHOrO OpUEHTUPA O Apyroro. [Ing 3Tux cTpaTterui Ba-
YKEH YYeT PacrnosioKeHUsl OpUEHTUPOB OTHOCUTENBbHO CaMoro cybbekTa. BTopas, an-
JIOLLeHTpUYecKas, im cTpaTerns KOpueHTMpoBaHus» (orientation, survey), cBsisaHa
C NPEUMYLLECTBEHHBIM UCMOIb30BAHWEM A1 MOCTPOEHUS KapT MECTHOCTU METpU-
YeCKMX CpefoBbIX XapaKTepUCTWK, MPOCTPAHCTBEHHOW reoMeTpun U rnobanbHbIX
NMPOCTPAHCTBEHHBIX XapaKTEPUCTUK, TaKUX KakK KapAMHANbHble HAaNpaBneHUs unu
MOJIOXKEHUe CONHLUA. B 3TOM cnyyae oueHKa He 3aBMCUT OT MOJIOXKEHMS CaMoro
cybbekTa. HeMHoOrouncneHHble CBeAEHUS 0 BUONOTMYECKMX OCHOBAX HABUIALLMOH-
HOrO MOBEAEHMUS YEN0BEKa LEMOHCTPUPYIOT BAXKHOCTb BOCNPUSTUS 6330BbIX OpU-
EHTALMOHHBIX CPeAOBbIX XapakTepucTuk. Haubonee MHTepecHbIM nNpeacTaBnsercs
uccnenoBaHue Jacobs ¢ konneramu, B KOTOPOM Habofanu U3MEHEHWUS aKTUBHO-
CTU HeWMpOHOB 3HTOPUHANBHOM KOPbl Y HEMPOXMUPYPIrUYECKMX MALMEHTOB MpU Bbi-
NMOMIHEHUWM HABUTALUMOHHOM 3aaum B BUPTyanbHoM cpefe (Jacobs et al., 2013). Kak
M3BECTHO, 3TW HEMPOHbI KOAMPYHOT MONOXKEHUE CyObEKTA, UCMONb3Ys TPEXMEPHYHO
cucTeMy npocTpaHcTBeHHbIX koopauHaTt (O'Keefe, Nadel, 1978).

B HacTosileM uccnenoBaHMM Mbl OLEHWMBANM CBA3b CTpAaTErnii HaBurauuu
C BOCMPUSATMEM OAHOW M3 KApLMHANbHbIX XapaKTePUCTUK 3PUTENIbHOTO MPOCTPaH-
cTBa — 6a30BbIMK opueHTauusaMu. C y4eToM CBEeLEHUIA O MOSTOBbIX Pa3NNIMNAX BOC-
npuaTMs 3TMx 6a30BbIX XxapakTepucTmuk (Muxannosa u ap., 2015) aHanus aaHHbIX
NPOBOAWICS HE TONbKO B 06beAMHEHHOW Ipyrne UCMbITYEMbIX, HO U B FPYMnax Myx-
UMH U XKEHLUMH OTAENbHO.

MeTopuka

B nccnepoBaHumn yyactBoBanu 38 umcnbityembix (19 MyxuuH M 19 eHLWumH,
24.29+.13 ropa) C HOpPManbHbIM UKW CKOPPEKTUPOBAHHLIM A0 HOPMbI 3pEHMEM.
Bce ucnbiTyemble HbinM npaswaMu, COrnacHo camooTyeTy. McnbiTyeMble fanum no6-
poBONbHOE MHGMOPMMPOBAHHOE COrNacMe Ha ydyactve B uccnepoBaHuu. CTumy-
Nbl — YepHo-6enble BbICOKOKOHTPACTHbIE MPAMOYrofibHble ABYMEPHbIE peLleTKu
C TOpPWU30OHTaNIbHOM, BEPTUKANBHOM M HAKNOHHOM (45 rpan.) opueHTaumen NUHWU.
B akcnepuMeHTe cHavana nocnenoBaTenbHO NPeAbABNAANCL B LEEHTPe Nons 3pe-
HWS [1Be 3TaNOHHbIX PeLeTKM pa3HOM opueHTaumu. 3aTeM cnepoBan Ky (und-
pa «1» unu «2»), ykasblBaloLWMiA, KaKOW M3 3TUX ITANIOHOB HaAo OyaeT CcpaBHUTHL
C NocnesywLWMM TeCTOBbIM CTUMYNOM (2 wara Haszag). [Janee HaxatneM Ha kna-
BMLUIY HAAO OblO OTBETUTbL Ha BOMPOC, COBMAAAOT MM He COBMAAAIT 3TaNOHHAs
1 TectoBas opueHTauuu. CTuMynbl NpeabaBASAUCE C NOMOLLbI0 NporpaMmsl E-Prime
2.0 (Psychology Software Tools, Inc., USA). Peructpuposanu Bpems peakuuu (BP)
M TOYHOCTb OTBeETA. [1N1 OLEeHKM CTpaTernii HaBurauum ucnonbsosanu LLkany crpa-
Teruun Hasuraumm (Lawton, Kallai, 2002). 37a Lkana no3sonseT oueHUTsb (B 6annax)
MCNob30BaHWE UCMbITYEMbIM ABYX TUMOB CTpaTErnii — CTpaTerMm KOpPUEHTUPOBA-
Huax» (orientation strategy) u ctpaternm «maplupyTta» (route strategy).
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A.B. KywHwup u ap.

Paznuuna B MCNonb3oBaHMM pasHbIX CTpaTerMit HaBUTaLMM  MYXYMHAMMU
W KEHLLMHAMM OLLeHMBaNU No t-tecty. [Ins BbIACHEHWS CBS3MU CTPATeruii HaBuraLum
C NMCUXOMETPUYECKUMM MOKA3aTENSIMU BbIMOIHEHUS 33341 3pUTENIbHO-MPOCTPaH-
cTBeHHOW paboueii namsatu (PM1) Bbluncnsanmn kosdduumeHT koppensumu MupcoHa
(B COOTBETCTBMM C OLLEHKOW HOPMaNbHOCTU paCrpeneneHus Moay4YeHHbIX AaH-
HbIX no kpuTeputo Lanupo-Yunka p>.05). 3Ty 3aBUCMMOCTb TakXke OLLeHMBaNM
C MPYMEHEHMEM PErpecCMOHHOr0 aHanu3a (MHeHas perpeccus).

Pesynbratbi

B 06benMHEHHON rpynne UCnbITyeMblX NOKa3aHbl 66/blIME OLEHKM ANns CTpa-
TerMm «opueHTMpoBaHusa» (31.86+1.27) no cpaBHEHWIO CO cTpaTerMen «maplu-
pyta» (22.13%.63), t(36)=6.82, p=.0001. Ona cTpaTerMm «OpUEHTUPOBAHUS»
cpefHuWe NokasaTenu Bbille Y My>UMH (33.95+1.76) no cpaBHEHMIO C XXEHLMHAMM
(29.79%1.76), t(36)=1.62, p=.10; nna cTpaTerMum «maplupyTa» CpeaHue Mnoka-
3aTenu Bblle Y XeHWwMH (23.32%.86) no cpaBHeHUIO C MyxuuHamu (20.95 +.86),
t(36)=-1.95, p=.06, HO pa3nnumsa CTaTUCTUHECKM HE3HAUUMDI.

O6HapyxeHa Koppenauus Mexay noBefeHYeCKUMU XapaKTepucTUKamMu Bbinos-
HEHWs 33341 CPaBHEHUs 3TaNoHa M TecTa M OLeHKaMM CTpaTernii Hasurauuu. ns
CTpaTernun KOPUEHTUPOBAHMS» NMOKA3aHa HEraTUBHAs KOPPENsLMs OLLEHOK CTpaTerum
1 BP. B 06beAMHEHHOI rpynne UCMbITYeMbIX 3Ha4YMMble KOPPENALMM NOMyYeHbl Aas
3TanoHa-ropusoHTans (r=-.48, p=.003 ons ycnoBus COBNafeHUs 3TanoHa v Tecta
nr=-.41,p=.01 pns HecoBnaseHus) 1 3TanoHa-BepT1kanb (r=-.42, p=.009 — co-
BnageHue, r=-.38, p=.02 — HecoBnageHue); B rpynne My>XYuH 48 ropu3oHTanu
(r=-.64, p=.003 — coBnagenue, r=-.5, p=.03 — HecoBnageHue), 4N BepTUKa-
m (r=-.63, p=.003 — coBnagenue, r=-.51, p=.03 — HecoBnageHWe) U HaKOHA
45rpap. (r=-.55,p=.01 — coBnapenne nr=-.5,p=.03 — HecoBnageHue). B rpynne
XKEHLLUMH 3HAUMMBbIE KOPPENALMM OTCYTCTBOBANM. MONOXMUTENbHAS KOPPENALMUS TOY-
HOCTM M OLLEHOK CTPaTErnu KOPUEHTUPOBAHMS» OTMEYEHA TObKO B rPyrmne My>X4uH
[N FOPU30OHTANbHBIX peLeTok (r=.6, p=.007 — coBnafeHue 3TafoHa U TecTa).

CBa3b NOBeAEHYECKMUX MoKasaTenei BbINONHEHWUS 334a4M NPOCTPAHCTBEHHOM
P u ctpaTernn HaBuraumMm nNoATBEPXKAAETCA AAHHBIMU PEFPECCMOHHOMO aHanu3a.
B o6beanHeHHONM rpynne Ans coBnafeHus 3TanoHa M TecTa ypaBHeHWe perpeccun
umeno Bup, y=1184.24-12.36x; p=.002, ona HecoBnapeHus — y=1344.72-13.79x;
p=.009. B oTmenbHbIX rpynnax aHanormyHasi 3aBMCMMOCTb BbISIBIEHA TOJBKO
Yy MYXUMH ON8 yCNOBUS COBMAAEHMS 3TaNoHa U TecTa y=1241.75-14.84x; p=.003,
[Ans HecoBnagenus y=1294.89-12.85x; p=.03. Takxe obHapyxeHa perpeccroHHas
3aBUCMMOCTb A1 TOYHOCTM TONbKO B rpynne MyxumH: y=-52.53+91.11; p=.01 (yc-
NIOBME COBMaAeHMs).

[lna oueHOK CTpaTerum «MaplupyTa» MokasaHa oTpuuaTenbHas Koppenaums
C TOYHOCTbO BbINONHeHMs 3apaun PI. B obbeauHeHHOW rpynne oHa nokasaHa
ana ropusoHtanu (r=-.4, p=.01), septukanu (r=-.38, p=.02) u HaknoHa 45 rpaga.
(r=-.44, p=.006). AHanorn4Has 3aBUCUMOCTb NMOKA3aHa B rpynne My>x4nH 45 Bep-
TMKanu (r=-.58, p=.009 — coBnageHue) 1 HaknoHa 45 rpaa. (r=-.46, p=.05 —
coBnagexue, r=-.62, p=.004 — HecoBnaseHue). B rpynne XeHWMH 3Ha4YMMble
KOppensaumm oTCyTCTBOBANMN.
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PucyHok 1. 3aBMCMMOCTb BpeMeHM peakuuu B 3ajade Pl oT cTpaTeruu HaBurauuu B rpynnax MyxuuH
M KEHLWWH (ycnoBMe COBMafeHus 3TanoHa M Tecta). o ropusoHTanu — Gannbl Mo WKanam cTpatermu
OPUEHTUPOBAHMUS» U CTPaTerMu «MaplupyTas (y.e.). Mo BepTukanu — BpeMs peakuuu (Mc)

BbisiBNeHa perpeccMoHHas 3aBUCMMOCTb TOYHOCTM BbIMOMHEHMS 3a4a4um Ha Pl
OT OLLEHOK CTpaTernn «MaplipyTta». B 06begMHEHHOW rpynne UCbITyeMbIX Ans yC-
NIOBMS COBMAAEHUS 3TaNloHa M TecTa ypaBHeHWe umeeT Bup, y=32.8-11.5x; p=.04,
AN HecoBnageHnus — y=42.81-22.71; p=.03. B oTAeNbHbIX rpynnax UCnbITyeMbIX
perpeccMoHHas 3aBUCMMOCTb BbISIBNIEHA TOMIbKO Y MYXUMH: AN YC/IOBMS COBMage-
HWs 3TanoHa u Tecta y=71.5-53.26x; p=.005, nns HecoBnaneHus y=73.89-56.04x;
p=.01.

MonyyeHHble pe3ynbTaTbl NPOWAICTPUPOBaHbI HA puc. 1. BuaHo, yto B rpynne
MY>KYMH YEM BbILLIE OLEHKA CTPATEMMU KOPUEHTUPOBAHMUS», TEM BbiCTpee pellaeTcs
3a4a4ya CoMnoCTaBleHMUs opueHTaumii. HanpoTus, Npu BbICOKMX OLEHKaX CTpaTeruu
«MapLupyTa» BP pelweHue 3apaum yanuHsietcs. B rpynne eHWmH nofo6bHas 3aBu-
CMMOCTb HE BbIIBNEHA.

06cyxaeHue 1 BbIBOAbI

B npoBeaeHHOM MCCNefOBaHUM NMOKA3aHO, YTO NCUMXOdU3MUECKME XapaKTepu-
CTVKM BbINONHEHMS 3aAa4m Ha Pl Ha opueHTaLMu CTaTUCTMYECKM 3HAUYMMO CBA3a-
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Hbl C OLlEHKAMM CTpaTeruii HaBUraUMOHHOro NoBeAeHMs. bonee BbICOKME OLLEHKM MO
LIKaJie CTpaTerMmn KOPUEHTUPOBAHMS», OMUPAIOLLENCS HA YYET METPUYECKMX XapaK-
TEPUCTMK U TN0OANbHBIX MPOCTPAHCTBEHHbBIX OPUEHTUPOB, COOTBETCTBYIOT Gonee
ObICTPOMY M TOYHOMY BbIMOJIHEHWMIO 334aHUS CMYEHMsI OpUeHTaumii. HanpoTwms,
6onee BbICOKME OLEHKM MO WKae CTpaTernm «MapLupyTay», yYMTbiBatoLLEel Tonorpa-
duo BAMXKHMX METOK Ha MECTHOCTM, COOTBETCTBYHOT Honee MeANeHHOMY U MeHee
TOYHOMY BbIMOJIHEHMIO 33adaHus. Takum obpasoM, B HacToswelr paboTe 3kcne-
PUMEHTANbHO MOATBEPXKAEHO, YTO OLHMM M3 BaXKHbIX BMONOrMYECKMX GaKTOpPOB,
JIeXALLMX B OCHOBE CTpATerum, yUYnTbiBalOWEN rnobasbHble NPOCTPAaHCTBEHHbIE Xa-
PaKTEPUCTMKM, SBNSIETCA XOPOLIAsi OPUEHTALMOHHAS YyBCTBUTENIbHOCTb, KOTOpas
NMO3BOJISET OLLEHMBATb OKPY)KAIOLWEE NPOCTPAHCTBO B CUCTEME HE3ABMCHMMbIX KOOP-
[AMHAT «rOpU30HTasNb — BEPTMKaA/by». BaXKHO, YTO 3Ta 3aBUCMMOCTb YETKO MPOSIBNSAET-
€Sl TONbKO B Tpymnmne MyX4uH. [olydyeHHble NOMOoBble Pa3fiMumMs MOXKHO OObSCHUTD,
B YaCTHOCTU, TEM, YTO NEPBUYHAA 3pUTENbHAs8 KOpa, CBA3aHHas ¢ 06paboTKOM MH-
dopmaummn 06 opueHTaLMSX, Y XKEHLMH MeHbLLE, YeM y MyxunH (Handa, McGivern,
2014). Y XeHLMH TaKKe MeHbLUe MI0LWaAb akTUBALMKN 3pUTENBHOM KOpbl NP Bbl-
nonHeHnun Tecta bentoHa (Gur et al,, 2000), y HUX e CHMXEHA aMNAUTYAa PaHHUX
KoMnoHeHToB BI1 3puTenbHOM KOpbl Ha OpPMEHTALMOHHble pelweTkn (Muxanno-
Ba M ap., 2015). HeoanHakoBas 4yBCTBUTENbHOCTb 3pUTE/IbHOW CUCTEMbI MO3ra
K OpUEHTALMSM MOXET BbITb OLHUM M3 BUONOTMYECKMX AKTOPOB MOMOBbIX Pa3niu-
UMt 3pUTENIbHO-NPOCTPAHCTBEHHOW AEATENbHOCTH, B TOM YMC/E NPeanoyuTaemMblx
CTpaTeruin HaBuUrauum.
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RELATIONSHIP BETWEEN STRATEGIES OF NAVIGATIONAL BEHAVIOR
AND ORIENTATION SELECTIVITY: GENDER DIFFERENCES

A.B. Kushnir*, E.S. Mikhailova, N.Yu. Gerasimenko
naya.kushnir@gmail.com
Institute of Higher Nervous Activity and Neurophysiology of RAS, Moscow

Abstract. Spatial orientation is affected by many factors, both physiological and social.
Various strategies of navigational behavior are formed under their influence. Two main
strategies, which differ in the principle of encoding spatial information, further held in
memory, are described in the literature. The first is allocentric, which uses global and
metric characteristics of a location; the second is egocentric, which relies on memorizing
the position of topographic landmarks close to the individual. In this study, we investigated
the relationship between these strategies and recognition of basic orientations, assessed
using the working memory (WM) model (2-back task) with measures of reaction time (RT)
and response accuracy in 38 healthy subjects. It was shown that the measures of WM task
performance are statistically reliably related to the evaluations of navigational behavior
strategies. High scores of the allocentric orientation strategy correlated with faster and more
accurate performance of the WM task. On the contrary, with high scores of the egocentric
strategy the RT in the WM task on orientation is greater, and the accuracy is lower.
Importantly, this relation clearly manifested only in the male group. Our data indicate the
important contribution of orientation sensitivity to the allocentric strategy of navigational
behavior.

Keywords: gender, visual system, working memory, navigation strategies, orientation
selectivity
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BOCMPUATUE OPOOIPA®UYECKMX OLULMBOK HOCUTENIAMU
PYCCKOIO 43blKA C PA3JINYHbIM YPOBHEM NrPAMOTHOCTMU:
MCCNEAOBAHUE BbI3BAHHbIX MOTEHUMANOB

E.B. lapnoHosa® (1), O.B. MapTbiHoBa (1, 2)

larionova.ekaterin@gmail.com

1 — MIHCTUTYT BbICLUEN HEPBHOW AedTenbHOCTU U Helpoduanonorumn PAH, Mockea;
2 — Bbicwwas wkona 3KoHOMUKKU, MockBa

AHHoOTauus. MccnenoBaHue MOCBSILLEHO WM3YYEHMIO BbI3BAaHHbIX MOTEHLMANOB NpU BOCMPU-
aTum opdorpaduyeckux OWMBOK Yy B3POC/bIX HOCUTENEN PYCCKOTO $I3blKa C PasMyHbIM
ypoBHeM opdorpacduyecknx 3HaHUiA. bbiny npoaHanu3npoBaHbl KOMMOHEHTbI BbI3BaHHbIX MO-
TEHUManoB y 26 f06pOBO/bLEB BO BPEMS MACCUBHOIO YTEHWS CNOB, HAaMMCAHHbIX NPaBWUb-
HO U C ownbKamu B BesymapHoi rnacHoi. AMnanTyaa KomnoHeHta N170 6bina 6onblue npu
npeabABNEHUM NMPABUIbHO HAMMCAHHbIX C/TIOB MO CPABHEHUIO CO C/IOBAMU, HAMUCAHHBIMU He-
npaBubHO, @ aMNUTyAbl KoMNoHeHToB P300 1 N400 6biin 6onblue Npy NpeAbsaBAEHNUM CNOB,
HanMcaHHbIX C oWwKn6KaMu. MonyyeHHble AaHHbIE CBUAETENbCTBYIOT O TOM, YTO pacrno3HaBaHue
opdorpacdunyeckunx owrMboK BO BPEMS MACCUBHOTO YTEHUS Y B3POC/IbIX HOCUTENEN PyCCKOro
A3blKa HAYMHAETCA Ha 3Tane okono 160 - 280 Mc M CBA3aHO KakK C NepLEenTUBHbIM OMbITOM, TakK
M MpoLEeCccaMmu Hermpom3BOIbHOrO BHUMaHUS U KaTeropusaumu. bbino nokasaHo, 4to 3Tv 3¢-
(eKTbl CUNbHEE BbIpaXKeHbl Yy 601ee rpaMOTHbBIX UCMbITYEMbIX, YTO FOBOPUT O GOJbLLEN aBTO-
MaTu3alMm y HUX NpoLiecca pacno3HaBaHMs OWMUBOK.

KntoueBble ¢10Ba: BbI3BaHHbIE NMOTEHLMANbI, YTEHUE, rPaMOTHOCTb, opq)orpaqmqecme owmb-
KW, OMo3HaHue owunbok

MccnepoBaHune nopaepxaHo rpaHtoM PO®U 20-013-00514 «Mcuxodusmonormyeckoe muc-
cnefoBaHMe rPaMOTHOCTU B Pa3HbiX BO3PACTHbIX rPynnax».

BeeneHue

CkopocTb U 3PGHEKTUBHOCTL YTEHUS AOCTMUIAKTCA 33 CYET aBTOMATUYECKOro
BM3YyaNbHOr0 pacrno3HaBaHua cnoB. Herpodusmnonormyecknme mccnefoBaHus no-
Ka3blBatoT, 4TO yxe yepe3 100-200 mc nocne npenbsBaeHns HabnopaeTcs pas-
HMLA aMnauTyA KOMMOHEHTOB BbI3BaHHbIX MoTeHumanos (BI1) mexpy cnoBamu m
«MCEBAOCNIOBAMU», TO €CTb CTUMY/AMM, HE UMEIOLMMU CMbIC/IOBOrO 3HAYEHMUS,
HO COCTaBNEHHbIMM B COOTBETCTBMM C HOpMaMu a3bika (Proverbio et al., 2008);
CNIOBAaMU U «HE C/I0BaMU», TO eCTb BYKBEHHbIMU COYETAHUSMM, HE CBOWCTBEHHDI-
MM AaHHOMY 5i3bIky (Bakos et al., 2018). Cnosa ¢ opdorpaduyeckumu owmbkamm
B 6e3yapHbIX IMacHbIX NPeACTaBatoT cObO CNOBa, MMEOLLME CMbICIOBOE 3HAYe-
HWe 1 copepxalune GYKBEHHbIE COYETaHUS, CBOWCTBEHHbIE S13bIKY, MPU 3TOM 3BYy4aT
OHM TaK e, KaK U UX NpaBUNbHO HamucaHHble aHanoru. Pycckas opdorpacdus He
OTPAXXAeT peayKUMI0 TMaCHbIX: BOSHUKAIOLWMIA KOHGDIMKT MEXAy OLKMOOYHbIM Ha-
MUCaHWEM W NPABUbHBIM 3BYY4aHWEM MOXET 3aTpyLHATb GbICTpOE pacrno3HaBaHue
NpaBuAbHOCTM HanucaHus cnos. Kpome Toro, M3BECTHO, YTO HELOCTATOK opdorpa-
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(UYECKMX 3HAHWUV MPUBOAMT K MJIOXOMY pacrno3HaBaHMIO HanucaHHbIx cnos (Leslie,
Thimke, 1986), a xapaktep 3Toro sddekTa MOXeT MEHATbCS MO Mepe pasBUTUS
HaBbIKOB YTeHus (Zoccolotti et al., 2009). KOMNOHEHTbI BbI3BaHHbIX MOTEHLMANOB
MOTYT CNYXKWUTb 3NEKTPOPU3NONOTUYECKMMU MapKepaMu A oueHKM opdorpadu-
Yyeckmx HaBblkoB Kak y getel (Tzeng et al,, 2017; Khalifian et al.,, 2015), Tak n y
B3pocsbix (Sanchez-Vincitore et al., 2018) 1 nemMoHCcTpMpoBaTh CBA3b C YPOBHEM
rpamoTHocTu (Gonzalez-Garrido et al., 2014).

Llenb paHHOM paboTbl — M3yunTb HeMpodM3MONOrMYeckue MexaHM3Mbl BOC-
npuatna opdorpaduyecknx owMbOK Yy B3POC/IbIX HOCUTENEN PYCCKOro s3blka
C pa3fiM4yHbIM YpOBHEM opdorpadmnyeckmnx 3HaHui. [Ins [OCTUXKEHUS OAHHONM Lenn
Mbl @aHanM31poBanu KOMMOHeHTbI BI1 BO BpeMsi NacCMBHOMO YTEHMS C/I0B, HANMUCaH-
HbIX MPABUIbHO M C OWMBKaMu B 6e3yaapHOI racHOM.

MeTopuka

B uccnepoBanum npuHanu yvactme 26 pobposonbueB (10 MyxumH, 16 xeH-
LWMH), CpefHMi Bo3pacT coctaBun 23.1 * 3.9 net, ypoBeHb 06pa3oBaHus —
13.5 £ 2.1 ropa. Bce ncnbityemble 6binm npaBwamMu 6e3 peyeBbiX HapyLUeHWH, Ux
POAHBIM 513bIKOM BbIN PYCCKUIA.

Mepen perncrtpaumeit Bl ucnbiTyeMble BbINOMHANM TECT NO PYCCKOMY $3bIKY
n3 58 BonpocoB ¢ BbIGOPOM M3 ABYX BapMAHTOB OTBETA: HEO6XOAMMO OblNo Bbl-
6paTb MpaBWNbHO HaMMCaHHOE CN0BO (HanpuMep, KBUHETPET» WU KBEHUTPETY),
OKOJI0 MOJIOBMHBI BOMPOCOB KaCanucb OWKMOOK B 6€3yAapHbIX rMacHbIX, OCTallb-
Hble — C/IMTHOTO WAM Pa3feNbHOro HanWcaHWs CNOB M HEMPOM3HOCUMbIX COrnac-
HbIX. AHANIM3MPOBANU NPOLLEHT OLLIMOOK.

Bo BpeMs peructpaumu Bl ucnbityembie untanm npo cebs ciosa, npeabass-
eMble Ha 3kpaHe. CTUMy/bl: NPaBUIbHO HAaNWCaHHble CNoBa ¢ Be3ynapHoW rnacHon
(75 cTuMynoB; HanpuMep, KMOMEHTY, «CObaka») U CNOBa, HaMMUCaHHbIE C OLWMOKaMM
B Oe3ynapHoi rnacHoi (78 cTMMynoB; HanpuMep, «XassauH», «Banpoc»). Bce ctu-
Mynbl 6bINM CYLLECTBUTENBHBIMU, COCTOAWMMU U3 57 ByKB, U He nepecekanuchb
CO CNOBaMU U3 MpenBapuUTENbHOIO TecTa No pycckoMmy a3biky. Bpems npenbsiene-
HMa ctumyna coctaensano 200 MC, MEXCTUMY/bHbIA MHTEpBan BapbWMpoBancs OT
1500 go 2200 mc. Bl peructpupoBanuch Ha ycunutene «JHuedanaH-Meonkom
MTL» ot 19 otBepeHuit: Fpl, Fp2, F3, F4, F7, F8, C3, C4, T3, T4, T5, T6, P3, P4,
01, 02, Fz, Cz, Pz, pacnonoxeHHbix no cxeme 10-20. O6pabotka Bl nposoau-
nace B nporpamme Brain Vision Analyzer 2.0.4 (Brain Products, GmbH, Munich,
Germany), Bkato4ana npeasaputensHyto dunstpaumio 0.5 -30 'y u ynaneHue apte-
dakToB. YcpenHeHue Bl ocylwecTBasanm oTAeNbHO HA KaXabli TUN CTUMYOB.

CpaBHuBanu amnauTyabl KOMMoHeHToB Bl ang npaBunbHO HaMMCaHHbIX CNOB
M CNOB C OWMOKaMWU. INEKTPOAbI AN BKIOYEHWUS B CTAaTUCTUYECKMIA aHANU3 Bbl-
6upanu, 0CHOBbLIBAsACb HA NpeapIayLIMX UCCNEe[0BAHUAX U U3yYeHUU Tonorpadum
aHanusupyembix KomnoHentos BIl. [Onsa komnoHeHToB P100, aHanusupyemoro
BO BpeMeHHOM okHe 80-150 mc, n N170, aHannsnmpyemoro BO BpeMEHHOM OKHe
160-280 mc, amnautyabl B otBeaeHuax T5(T6), P3(P4), 01(02) 6binn ycpeaHe-
Hbl B Npefenax Kaxaoro noaywapus, 4tobbl NONy4ynTb NepeMeHHble AN aucnep-
CMOHHOro aHanmsa («Obnactb uMHTepeca»). KomnoHneHT P300 aHanusupoBanu BO
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BpeMeHHOM okHe 300-500 mc B oTBeneHusix C3(C4), T5(T6), P3(P4), 01(02), yc-
peAHEHHbIX NS KaxAoro nonywapus. No3gHui HeratneHbiiM kKomnoHeHT N400 aHa-
nusmpoBanu Bo BpemMeHHOM okHe 500-700 mc B otBepenuax Fpl(Fp2), F3(F4),
F7(F8), C3(C4), T3(T4), ycpeaHeHHbIX A5 KaXA0ro NonyLwapusa 1 oOTAeNbHO ycpen-
HEHHbIX LEeHTpanbHbIX anekTpotax Fz, Cz. B AMCnepCMOHHbIA aHanu3 BKIOYaNM
takTopbl «YcnoBue» (MpaBUAbHO MM HEMPABUIIbHO HamMcaHo cnoBo) u «06nacTb
WHTepeca» (NpaBoe, 1eBoe MoNylapus U AOMNONHUTENbHO LeHTpanbHas obnactb
ang N400). YunTeiBanu nonpasky [puHxayca -Teiiccepa. [Ins Tex ncuxodusmono-
rMYeCKMX MoKasaTenei, Ans KOTOPbIX AUCMEPCUOHHBINA aHANU3 BbISIBUA 3HA4YMMble
3 PeKTbI, MPOBOANIN KOPPENSLMOHHBIM aHann3 C NPOLEHTOM OLWKMOBOK B TeCTe No
PYCCKOMY $13blKY, MCNONb30Banu Ko3adduumeHT koppenaunm r CnupmeHa.

Pesynbratbi

B opdorpadpuueckom Tecte ucnbityemblie gonyctuam ot 1.72 no 31.03 % owwm-
60K, cpeaHMIt NpoueHT ownbok coctasun 12.2 £ 8.0. ing aMnauTyabl KOMMNOHEH-
Ta P100 He 6bI10 BbISIBNEHO 3HAYMMbIX 3DPeKTOB. [N aMnanTyabl KOMMOHEHTa
N170 6bin 3Haunm acddekT dakTopa «Ycnosuey, F(1,25) = 6.00, p = .02: amnauTy-
DA KOMMOHeHTa 6bina bonblue Ha NPaBMIbHO HAaNMWCaHHbIE COBA MO CPAaBHEHWIO
CO C/I0BaMM, HaMMCaHHbIMK C owunbkamu. PasHuua amnantya N170 ans npasunb-
HO M HENPaBWIbHO HAMWCAHHbLIX CI0B B JIEBOM MOMYLIAPUM 3HAYMMO KOpPPeNnpo-
Bana c pesynbTatamu Tecta r = .49, p = .01: yem 6onblue pasHuua amMnNanTya (no
mMoaynto, Tak kak N170 HeraTMBHas BOMHA), TEM MEHbLIMIA MPOLEHT OWKNOOK MC-
nbiTyeMble gonyckanu B opdorpaduueckoM TecTe. [ns aMnanTyAbl KOMMOHEHTA
P300 6bin 3HaunM 3 dekT dakTopa «Ycnosuen, F(1,25) = 11.74, p = .002: amnnum-
TyZa KOMMOHEHTa 6bina 6onblle Ha COBa, HaNMCaHHble C OWMOKaMu, No cpaBHe-
HUIO C MPaBW/bHO HAMMCaHHBIMKU CNOBaMMU, a Takxke dakTopa «O6nacTb MHTepeca»,
F(1,25) = 4.00, p = .03: amnautyaa 6bina 60nblie B MPaBOM MOyLIApUK MO CPaB-
HeHuto ¢ neBbIM. PasHuua amnautya P300 B neBoM nonywapuu ans HenpasBuabHO
M NPaBUIbHO HANMWCaHHbIX COB KOPPENUpoBana C pe3ynbTaTaMu TeCTa N0 PycCKo-
My a3bIKy, r = —.41, p = .04: T0 eCTb YeM 6osblue pasHULA aMMIUTYA, TEM MEHbLLUN
NpOLEHT OWMBOK MCMbITyeMble fonyckanu B opdporpaduueckom Tecte. Ing amnnm-
Tyabl komnoHeHTa N400 6bin 3HaunM adbdekT dakTopa «Ycnosue», F(1,25) = 4.47,
p =.04: aMnnuTyna KOMNOHeHTa Hbina 6osnblie Ha CNOBA, HaMMCaHHbIE C OWKMBKaMM,
MO CPaBHEHMIO C MPaBWU/bHO HAaNMCaHHBIMU CNOBaM, a Takxke dakTopa «0bnacTb UH-
Tepecay, F(1,25)=11.38, p =.0001: makcumanbHasg amnantyna N400 Habntopanack
B LlEHTPa/bHbIX OTBEAEHMSX MO CPABHEHMIO C rpynnamMu natepasnbHbIX OTBELEHWN.
3HaumMbix Koppenaumnit ansg N400 ¢ pesynbTaTtaMu TecTa no pyccKomy 3biky obHa-
PY>XeHO He 6bIn0.

06cyxaeHue 1 BbIBOAbI

B Hawen paboTe Ha mpuMMepe PYCCKOro s3blka BO BpeMs MaCCMBHOrO uyre-
HWUS CNOB ObIIM MOJYYEHbl [AHHbIE, COrMACyloWMecs C APYrMMM UCCIeLoBaHU-
SIMW, BbITIOJIHEHHBIMM Ha MaTepuanax (paHLUy3CKOro, MCMaHCKOro, HEMELKOro
S3bIKOB C MCMOMb30BAHMEM 334auM Nlekcuueckoro pewenuns (Mariol et al.,, 2008;
Gonzalez-Garrido et al.,, 2014; Kriukova, Mani, 2016).



Bocnpustue opdorpacpuueckmx owmbok...

PaHee 6bIn0 NokasaHo, 4YTO 0ObEKTHI M3 XOPOLIO M3YYEHHbIX KATEropuit oT-
NINYAOTCS OT OOBEKTOB M3 MEHee WM3BECTHbIX KAaTEeropuid, 4T0 KacaeTcs B TOM
yncne o6paboTkM CNOB M MpOABASETCS, Hanpumep, B HGonbller Moaynsauum am-
nauTyabl KoMnoHeHTa N170 Ha 3puTenbHO NpenbsaBaseMble CI0Ba NO CPABHEHMIO
¢ cumBonamu (Maurer et al.,, 2005). B Hawem uccnenoBaHum 6onbluas aMnnTyaa
N170 Ha npaBWIbHO HaNMCaHHbIE CIOBA MOXET OTPaXaTb 3P EKT nepLenTUBHOro
OMbiTa AN NPaBUIbHO HAMWCAHHbIX CN0B, NpUYeM 6onee BbIPAXKEH OH Y TEX UCMbI-
TyeMbIX, KOTOpbIe Nyylle BbIMOAHUAN opdorpaduyeckuii TecT, TO eCTb, BEPOSTHO,
UMetLWMX 6onbLle TAaKOrO OMbITa, KOTOPbIM MOCTENEHHO M AeNaeT pacno3HaBaHue
cnoB 6osiee aBTOMaTM3UMPOBAHHOM U NETKOM onepaument.

KomnoHeHT P300 cBA3bIBAOT C MpOLECCAMM BHUMAHUS, MPUHATUS peLleHus,
OH TaKXe MOXET MHTEepNpeTMPOBATbCS KaK YacCTb IEKCMYECKOTO PELIEHWS Ha OC-
HoBe opdorpaduu (Mariol et al., 2008; Kriukova, Mani, 2016). M xoTs Hawe 3a-
LaHve He TpeboBano NPMHATUS Kakoro-nuMbo pelleHus, a npenctasnsno coboi
MacCUBHOE YTEHWE C/I0B, MOXXHO FOBOPWUTb O HEMPOM3BOJIbHbIX MPOLECCax BHUMA-
HUS U KaTeropusauuu, npuyeM 6onblas amnamntyga P300 ons HenpaBWAbHO Ha-
MUCaHHBIX C/I0B, BEPOSTHO, OTPAXKAET UX OOMbLUYKD CIOXKHOCTb AJ1St UCMbITYEMbIX MO
CPaBHEHWIO C MPaBWUIbHO HAMWCAHHBIMU COBAMU. [1pU 3TOM Yy UCMLITYEMbIX, XYXe
BbIMOJIHMBLLMX Opdorpaduyeckuit TecT, 3ToT 3PPeKT Obll MeHee BbIPAaXKEH, UTO,
cKopee BCero, CBA3aHO C MeHee 3(GdEKTMBHONM KaTeropusaumein y 3Tux Ucnbitye-
Mbix. Cuntaetcs, 4to N40O oTpakaeT NeKCUKO-CEMAHTUYECKYD 06paboTKy CTUMY-
JIOB, @ CHWXEHHAs aMMIUTYa 3TOr0 KOMMOHEHTAa OTpaXaeT npocToTy 06paboTku
(Kutas, Federmeier, 2011; Bermudez-Margaretto et al., 2020). B Hawem uccne-
noBaHum amnamtyna N400 6bina CHMXEHA NpU YTEHMM MPaBWUIbHO HAaMMCAHHbIX
C/IOB MO CPABHEHMIO CO C/I0BAMM, HAMMUCaHHbIMU C OLUIMOKAMM, YTO MOXET CBUAE-
TENbCTBOBATb O 3aTPYLHEHUU NEKCUKO-CEMAHTUYECKOM 06paboTku Ans Cnos, Ha-
MUCaHHbIX C owmMbKamu. B Hawel pabote 3T0T 3ddekT He Bbin CBA3aH C YpOBHEM
opdorpadryeckmx 3HaHUIt UCMbITYEMBbIX, XOTS CYLLECTBYHOT JaHHbIE O B3aMMOCBS3U
Mexay cnoBapHbIM 3anacom u amnauntynoi N400 (Khalifian et al., 2015).

Takum obpazom, pacnosHaBaHue opdorpaduyeckmx owmnboK BO Bpems nac-
CMBHOTO YTEHUS Yy B3POC/IbIX HOCUTENEN PYCCKOrO S3bIKa HAYMHABTCS YKe Ha 3Tane
160-280 MC 1 CBSI3aHO Kak C MepLEnTMBHbIM OMbITOM, TaK U C MPOLECCaMMU He-
NMPOW3BOJILHOrO BHUMAHWS U KaTeropmsaLum NpaBuibHO HAaMMCAHHbIX C/IOB U C/IOB
¢ ownbkamum Ha atane okono 300-500 Mc nocne npeabsaBneHns cTuMyna. 3Tm 3¢-
(eKTbl CUbHee BbIpaXkeHbl Y 6onee rpaMOTHbIX UCMbITYEMbIX, YTO, BEPOSTHO, CBU-
LeTeNbCTBYET 0 6O/blUeH aBTOMATU3aLMM Y HUX MPOLLECCa Pacno3HaBaHMs OWMBOK.
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PERCEPTION OF SPELLING ERRORS BY RUSSIAN
SPEAKERS WITH DIFFERENT LEVELS OF ORTHOGRAPHIC
KNOWLEDGE: AN ERP STUDY
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Abstract. The purpose of our work was to study event-related potentials during the perception
of spelling errors in adult Russian speakers with different levels of spelling knowledge.
We analyzed the components of evoked potentials in 26 volunteers during passive reading
of words with an unstressed vowel; these words were spelled either correctly or with



a mistake. The amplitude of the N170 component was larger for words spelled correctly
compared to misspelled words, while the amplitudes of the P300 and N400 components
were larger for misspelled words. Our data indicate that the detection of spelling errors
during passive reading in adult Russian speakers begins around 160 -280 ms after stimulus
onset, which might be associated with perceptual expertise and processes of involuntary
attention and categorization. We showed that these effects are more pronounced in
participants with a higher level of orthographic knowledge. This observation suggests that
the processes of detecting spelling errors are more automatic in these participants.

Keywords: evoked potentials, reading, literacy, spelling errors, error recognition
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AHHoTauus. HekoTopble KOTHUTUBHblIE (YHKLMM, B TOM YMC/IE U CAMOTO BbICOKOrO YPOBHS,
Tak Ha3blBaeMble ynpaBasiolme GyHKLMM, 3a4eMCTBOBaHbI B NpoLeccax TalMuUHra, cnocob-
HOCTM K BOCMPUSTMIO U BOCMPOMU3BEAEHUIO BPEMEHHBIX MHTEPBAIOB, KOTOPYK MOXHO OLie-
HUTb MO KayecTBY CIyXOMOTOPHOW CUHXPOHM3ALMK. BaKHOM CTPYKTypoOi roN0BHOrO MO3ra,
CBSI3aHHOM C 3TUMM NpoLEccaMu, ABASETCS MO3KeYOK. [py ero nopakeHnM HapyLIaTCs Kak
CEeHCOMOTOPHble, Tak 1 KOTHUTUBHble QYHKLMKU. B paHHoM paboTe npoBeneHo uccnenoBaHue
ocobeHHOCTEN nokasaTteneit paboueit NamMaTU U CIYXOMOTOPHOM CMHXPOHM3ALMKM Yy AeTen,
nepeHeclWwMX NevyeHne No MOBOAY OMyXONnu 3afHei yepenHoi amku (345), B cpaBHeHUM
C HEBPOIOTMYECKM 3A0POBbIMU AETbMU KOHTPONbHOM rpynmbl. OLeHMBaNUCh pasnyHble no-
KasaTesin 3puTenbHOM NPOCTPAHCTBEHHOM NaMATU NPU NOMOLUM KeMBpuaXCcKoi baTapen kor-
HUTUBHBbIX TecToB (CANTAB), a Tak)ke TOYHOCTb U YCTOMYMBOCTb YAEPXKAHWUS PUTMOB 334aHHOM
4acToTbl B 3aaHMAX Ha CIYXOMOTOPHYIO CMHXPOHM3aLUuMi0. Pe3ynbTaTthl mokasanu, 4to Aetu
13 rpynnbl 345 oTanyanmce Gonee HU3KMMM NOKa3aTENAMMU CTIYXOMOTOPHOW CUHXPOHU3ALMM
(6onbLueit BapnabenbHOCTbIO MHTEPBANOB MeXAY YA3apaMu U MeHbLLER TOUHOCTbIO) Npu yaep-
YKaHUM BCEX PUTMOB, KpOMe pUTMOB C YacToToi 60 1 90 ya./MUH. DT PUTMbI YAEPXKMUBANUCH
B paBHOW CTEMEeHW YyCTOMYMBO M TOYHO AeTbMM M3 obenx rpynn. HekoTopble nokasatenu no
TecTaM Ha NaMATb TaKKe He pasMyanuch CTaTUCTUYECKM 3HAYMMO MEXAY rpynnaMu, TeM He
MeHee AJIMHa NoCNefoBaTebHOCTU YAEPXKMBAEMbIX CTUMYNOB B rpynne 344 6bina 3HauMMo
Kopoue, a NaTeHTHOe BpeMs NpaBW/IbHOrO OTBETa B TECTE Ha y3HaBaHWE 3pUTENbHbIX NaTTep-
HOB 3Ha4MMO HonbLLe MO CPAaBHEHMIO C AETbMU KOHTPOJIbHOW FPYNMbl.

KnioueBble cnoBa: ynpasnswowme GyHKLKUM, CTyXOMOTOPHas CUHXPOHU3aLMs, AETH, OMyXOonb
3adHen yepenHoi aMku (344), paboyas namsaTtb, keMbpuaxcKas H6atapes KOrHUTUBHbLIX Te-
ctoB (CANTAB)

Beenenue

CeHCOMOTOpHas CMHXPOHM3aLUMa — MPOLLECC, MPU KOTOPOM AEeNCTBUS CUHXPO-
HU3MPYIOTCS C BHELWHWM pUTMOM, — ABNSETCS dyHAAMEHTabHbIM CBOWCTBOM A5
neteri. CnocobHOCTb yCBaMBaTb BHELWHWI puTM obecrneymBaeT OCBOEHME $3biKa,
pa3BUTUE ABUraTeNbHbIX HAaBbIKOB M COLMANbHBIX OTHOLIEHWI, B TOM YMC/IE MeX-
Ay matepbto un pebenkom (Monier, Droit-Volet, 2019). B o063ope Vicario (2013),
a Takxke B pabote Konoike et al. (2015) npoaeMOHCTpMpOBaHa CBA3b MeXay ynpas-
nawowumMmn - GyHkumamu  (pabovert nNamatblo, BHUMAHWEM, TOPMO3HbIM KOHTPO-



Oco6eHHOCTU HEKOTOPbIX YNPaBASIOWMX DYHKLMIA U CTYXOMOTOPHOM CUHXPOHM3ALMK Yy feTei

neM) 1 cnocobHOCTbIO K TaUMUHTy. B yacTHocTH, y fetei ¢ CMHAPOMOM AeduumTa
BHMMaHMS U runepaktuHoctbio (CABI) nokasatens TennuHra 6onee Bapuabe-
JIeH Kak B C/ly4ae CNyXOBOW, TaK M B Clyyae 3puTenbHOM MomanbHocTu (Ben-Pazi
et al., 2006). MNockonbky B 3TOM paboTe CBA3b BHMMaHWS C pe3ynbTaTaMu BOCNpO-
n3BedeHus puTMa Obina BbisiBIeHA BHE 3aBMCMMOCTM OT MOAANIbHOCTU CTUMYJIOB,
NnpeanonaraeTcsi, YTo CUHXPOHWU3MPOBAHHbIM TEMMUHT OpraHM3yeTcs HEKUM 00-
WMM MPOLLeCCOM, MO-BMAMMOMY, CBSI3aHHbIM C TEM, YTO YCMewWHoe BOCNpou3Be-
[eHne puTMa TpebyeT OT UCMbITYEMOro MOCTOSIHHOIO MepPecMoTpa, OLEHKM CBOMX
LEeWCTBMIA AN TOro, YTo6bl MMHUMMU3MPOBATb Pa3HULLY MeXAY MOTOPHONM peakuu-
el U CTyXOoBbIM BOCMpUATMEM. Yalle BCero K ynpasnsiowmm dyHKUMAM (executive
functions) oTHocaT cnepytowme: paboyas NamsTb, OTTOPMAXKMBAHKUE, NepekYe-
Hue (Miyake, Friedman, 2012). MNpsamoe noaTBepXAeHME y4acTus YNpaBAsStoLWMX
(dYHKUMIA B NpoLeccax TalMMHra nofyyeHo B MCCIeLOBaHUAX C TakK Ha3biBAEMOM
[BOMHON 3apavent (dual task), koroa yenoBek LOMKEH OTCTYKUBATb OMpeaeseH-
Hblii PUTM M OLLHOBPEMEHHO BbIMOHSATb €LLE M KaKoe-Mbo KOrHUTUBHOE 3adaHue
(cuet, utenne m 1.1n.) (Holm et al,, 2013). CuTyaums LBOMHOM 3a4auyu Bbi3blBAET
poCT BapnabenbHOCTU B BOCMPOM3BOAMMBIX MHTEpBanax. Haubonee TecHas CBsi3b
C YNpaBnstoWMMKU GYHKLMAMM f0Ka3aHa AN AMHHbBIX MHTepBanoB (6onee 1 cekyH-
Abl, yactota MeHee 60 ya./MUH), KOTOpble Ha3bIBAOT aBTOMATUUYECKUMU (yOepxKaHue
KOPOTKUX MHTEPBANIOB) U KOTHWUTUBHbIMW (YLEPXKaHUE LAWUTEsbHbIX WHTEPBAOB)
(Karmarkar, Buonomano, 2007; Lewis, Miall, 2003). lNpu 3ToM npennonaraercs,
YTO B BOCMPOM3BEAEHUM KOPOTKMX U ANMHHbIX MHTEPBASIOB 3a[€MCTBYHOTCS pas-
JINYHbIE MEXaHM3Mbl M aHATOMMYECKMe CTPYKTypbl. B mccnenoBaHuy WBemCKMX
aBTopoB Baath et al. (2016) oTmeyvaeTcs, YTo ANS yAEPXKaHUS [OCTAaTOMHO Mej-
JIEHHOTO pUTMa 3a[4eMCTBYIOTC Pecypcbl BHUMaHWS M YMpaBAsOWEro KOHTPONS
(executive control). Takum 06pa3om, ecTb OCHOBaHUS Npefnonaratb, YTO MOTOPHbIN
TAalMUHT 3a4€eiCTBYET ynpasnswowme GyHKUMM, OOAHAKO Hanbosee BblpaXkeHHbIM
3TO BAMsSIHWE ByaeT npu HEOBXOAMMOCTU KOOPAMHALMKM OBUXKEHUM OLHOBPEMEH-
HO C BbICOKOM KOFHUTUBHOM HArpyskoi (BbIMOJHEHME ABOMHbIX 334ay, yAepKaHue
MeOJIeHHbIX PUTMOB).

OpHolt U3 BedylmMx CTPYKTYp TOJIOBHOTO MO3ra, 06ecrneymBalolmx TaMMUHT
B LEJIOM M CEHCOMOTOPHYIO CMHXPOHM3aLUMIO B YaCTHOCTW, SIBISIETCS MO3XKe-
yok (Coull et al., 2011; Kosanesa, 2020). ®yHKUMM MO3KEYKA 3HAUUTENBHO MO-
paXkaKTcs Npu pa3BUTUM U NIEYEHWUM OMYXONEN FOIOBHOIO MO3ra (XMpypruyeckoe
yaaneHue, nyyeBas U XMMUOTEPANus), TOKAZIM30BaHHbIX B 06/1aCTU 3a4Hel Yepen-
HoM aMku (345). MNpu 3TOM MopaXatoTCs CTPYKTYPbl MO3XKEYKa U CTBONIA MOSIOBHO-
ro Mo3ra, B pe3y/bTaTe Yero NposBASIOTCS HApYLEHWUs KOOPAMHALMMU ABUKEHWIA,
paboTbl YEepenHo-MO3roBbIX HEPBOB, a TakKXe KOFHUTMBHbIE HapyweHwus. [ns
YCMEWHOM peanusaumm Cayxo-MOTOPHOW CUHXPOHM3AUMKM TpebyeTcs aHTULM-
nauus, KOTOPYK HEKOTOpble aBTOPbl OTHOCAT K KOFHUTUBHbBIM dyHKuUMaM (Cepru-
eHko, 2005). B HeMHOro4MCcNeHHbIX UCCNefoBaHUIX BOCMPUATMS pUTMa Y OeTen
C MOBPEXAEHMSAMM MO3XKEeYka M CTBOJA OTMEYAETCS TeCHas CBs3b Pe3y/bTaToB
BbIMO/IHEHMS 3a[laHMI1 HA BOCMPOU3BEAEHMNE PUTMOB C pe3yNbTaTaMy HEKOTOPbIX
Helponcuxonornyecknx TectoB (Provasi et al, 2014) n 3apaHuii Ha ynpasnsto-
wme GYHKLMKU, B YaCTHOCTU HA CKOPOCTb CEHCOMOTOPHOM 06paboTkM MHPOpMaLMK
(Droit-Volet et al,, 2013), a Takxe pabouyto namatb (KacaTkuH u ap., 2017).
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Llenbto HacTosiLLero McCcefoBaHMS Bbl0 U3yYeHWe B3aMMOCBSA3N MEXAY HEKO-
TOPbIMU YNPaBASOWMMU QYHKLUMSIMU U CMNOCOBHOCTBID K CTYXOMOTOPHOW CUHXPO-
HU3aUMK Y LeTen, nepeHecwmx onyxosb 345, no cpaBHEHMIO C YCIOBHO 340POBbIMU
LEeTbMU.

MeTopuka

B nccnepoBaHuM npuHanu yyactue netu B Bospacte oT 8 go 15 ner, 3aBep-
LMBLUKME NeYeHne No NoBOAY onyxonu (MeaynnobnacroMa u actpouutoma) obna-
ctn 344 6onee 6 MecaueB Hazapa (n=26), Haxoaawmecs Ha peabunutaumm B JIPHL,
«Pycckoe mone», u HeBpONOrMYecku 340poOBble AeTW TOro ke Bospacta (n=29).
CpepnHuii Bo3pacTt aeteii u3 rpynnbl 344 coctasun 10.85 +1.84 roaa; aetei 13 KOH-
TponbHOW rpynnbl — 11.12+1.97 nert.

PoauTenu neteit paBanu nucbMeHHoe [0OPOBONbHOE MHPOPMUPOBAHHOE CO-
rnacve Ha nNpoBefeHne UcCneaoBaHus, KoTopoe Bbl1o 0f06peHO ITUHECKUM KOMU-
Ttetom HMUL, AFON nmenun [. Porayesa (N2 83/16-17 ot 27.10.2017).

Ynpasnsiowme GyHKLUMM U BpEMS peakLum OLEHUBANM NPU NOMOLLM KeMOPpUAXK-
ckoi 6atapen korHutMBHbLIX TectoB CANTAB (https://www.cambridgecognition.
com/cantab). B HacToswWweM nccnefoBaHWM NpeacTaBieHbl pe3ynbTaTbl TOABKO NO
roKa3aTensiM 3puUTENbHOM NaMATU: y3HaBaHWe 3puTenbHbiX natrepHos (PRM —
pattern recognition memory) npu1 HenocpeaCTBEHHOM U OTCPOYEHHOM MNpeabsBie-
HWUK, 06BEM 3pUTENBHO-MPOCTPAHCTBEHHOM paboueit namatn (SSP — Spatial Span)
M CNOCOBHOCTb yAEPXKMBATb B MAMATU U UCMONb30BaThb B paboTe MHGOpMaLumio Npo-
CTpaHCTBEHHOTrO xapaktepa (SWM — Spatial Working Memory; B aHHOM cybTecTe
TakXKe YYUTbIBAETCS IBPUCTMYECKAS CTPATErns peLleHns 3aaum).

KayecTBO C1yXOMOTOPHOM CMHXPOHM3ALMKM OLLEHMBANM MpU MOMOLLM MpO-
rpaMMHo-annapaTtHoro komnnekca «CeHCOMOTOpHbIM puTMorpad» (Kosanesa
n op., 2019). JetaM gaBanacb MHCTPYKUMS YAAPSTb NAAOHbI0 MO CEHCOPHOW Mo-
BEPXHOCTU CUHXPOHHO C 33aBAaEMbIM KOMMbIOTEPHBIM METPOHOMOM PUTMOM (4a-
ctotbl 0T 30 no 180 ya./MWH), B TOM uncie BOCNpom3BOAUTb pUTM 60 ya./MuUH no
NaMAT, a TaKxKe B YCIIOBUAX NOMEXM. BbIUMCAANNCL TOUHOCTb M YCTOMYMBOCTD Yaa-
poB. [lokasaTenem yCTOMYMBOCTM SBNSNOCH CpefHEKBAaLpPaTUYHOE OTKIOHEeHWe
AJIMTENbHOCTM BOCMPOU3BOAMMBIX MHTEPBANOB OT 334aHHON BEIMUYMHDI, AeNEHHOE
Ha AJIMTENbHOCTb MHTEPBANOB MeXay CTUMyNnaMu (BapuaLlus MHTEPBANOB), 4TO Mo-
3BO/ISNI0O CPABHMBATb 3TOT MoKasaTeNb Npu yAEPXaHUWU PUTMOB Pa3HOW 4acToTbl.
ToYHOCTb NONafaHUs B pUTM OLLEHMBANACh MO CpeAHEMY 3a BpeMS BbINONHEHUS 3a-
[AHWS NOKa3aTento CTeneHn onepexeHus (@HTMUmMnaumm) nmbo oTcTaBaHusa yaapa
pebeHKa OT MOMeHTa BK/IKYEHUS CTUMYA.

Pesynbratbl

Pe3ynbTaThl CTaTUCTMYECKOrO CpaBHEHMS ABYX TPynn LeTeil no rokasaTtesnto
YCTOMYMBOCTU YAEPXKAHWUS 33laHHOTO pUTMa (BapuaLMu MHTEpBanoB Mexay yaa-
pamu) npencraBneHsl B Tabn. 1.

Letn u3 rpynnbl 344 B cpeaHeM LeMOHCTpMpoBanun 6onee HU3KME 3HAYEHUS
KayecTBa C/IyXOMOTOPHOM CMHXPOHM3aLMK: 6OMbLUME 3HAYEHUS BapUaLMU UHTEP-
BASIOB MeXAy yAapamu (TO eCTb MEHbLUYH YCTOMYMBOCTb, CTabUNbHOCTL BbIMNOJ-



Oco6eHHOCTU HEKOTOPbIX YNPaBASIOWMX DYHKLMIA U CTYXOMOTOPHOM CUHXPOHM3ALMK Yy feTei

Ta6nuua 1. Pe3ynbraThl CPaBHUTENBHOTO aHaNM3a rpynrbl NAaLUEHTOB M KOHTPONBHOM rpynmnbl No
Bapuauuu MHTepBanoB Mexay yaapamu (kputepuit ANOVA u post hoc cpaBHeHwe C MonpaBKoW

BoHdbeppoHm)
Bapuauus ans putmos
pasHOi YacToTbl F Poon dfi df2 SE T
30 yn./MuH 5.88 .019 1 50 0.011 243
40 ya./MuH 6.88 .012 1 50 0.007 2.62
60 ya./M1H 3.69 .060 1 51 0.015 1.92
90 ya./M1H 1.03 314 1 51 0.009 1.02
120 ya./MuH 10.68 .002 1 51 0.007 3.27
150 yn./mMuH 5.30 .013 1 50 0.009 2.57
180 ya./MuH 7.86 .007 1 50 0.010 2.80

HeHusl) (puc. 1) n bonbluee OTKNOHEHWE pUTMA OT 33AAHHOMO, TO eCTb MEHbLLYHO
TOYHOCTb NonagaHusa ans scex putmos. OgHako ans putmos 60 1 90 ya./MyH ypoB-
HS CTAaTUCTUYECKOM 3HAYMMOCTHU 3TU pas3nnyna He OoCTUranu.

Mo nokasaTensM NpoCTPaHCTBEHHOM paboyelt NamMaTu U 3BPUCTUYECKON CTpa-
Terun (SWM) He BbISIBNEHO CTATUCTMYECKM 3HAYMMBbIX PAa3nnuuie Mexay rpyn-
namu. Kpome TOro, 3Ha4yeHus No AAHHOMY TeCTy MPaKTUYECKU He KOppenupyroT
C NOKa3aTeNs MM CIyXOMOTOPHOM CMHXPOHKU3aLMKU KaK B rpynne nauMeHToB, Tak U B
KOHTPONbHOM rpynne.

O6beM 3pUTENbHO-NPOCTPAHCTBEHHOW namaTu (SSP) 3HaumMMo pasznuyaet-
Cs B ABYX rpynnax: CpefHuii pasmep nocienosaTenbHoCcTU B rpynne 344 cocta-
Bun 5.17 anemMeHTOB, a B KOHTpONbHOM rpynne — 6.04 (F=4.77, p=.034, df1 =1,
df2=51). Takxke no pesynbrataM KOppensuMoHHOro aHanmsa CnupmeHa 3T0T no-
KasaTenb B LLEIOM OKa3ancs CBs3aH C KayecTBOM yaepxaHus putmos 90, 120,
150 1 180 ya./MuH: netu, yaepxupatolme 661blmnii 06beM B 3pUTENbHOM NaMsTH,
LEMOHCTPUPYIOT Bonee yCToMYMBOE M TOYHOE YAepKaHue 3TUX putMoB. MHTepecHo
OTMETUTb, YTO NMOKa3aTeNu yaepxaHusa putMma ¢ yactotor 60 ya./MUH B 3a4aHUM HA
npocToe yaepXXaHuWe He CBA3aHbl C NokasateneM SSP, a Takoe e 3afaHue, 9BAst0-
Leecs NepBoi YacTblo 334aHMs HA BOCNPOU3BEAEHWE PUTMA N0 NaMATH, — CBA3a-
Ho (r=-.59, p<.05). No-sBuanmMomMy, NnpeasapsoLLas AaHHOE 3a4aHMe UHCTPYKLMS
(3aNOMHUTL PUTM B NEPBOI YaCTH, @ 3aTEM, NOC/E BbIK/THOYEHUS 3BYKA, BOCNPOMU3-
BECTU ero no namsatn) akTMBUpYeT pecypcbl paboyert namMaTu, BHE 3aBUCMMOCTU OT
ee MoJanbHOCTH.

Cpeau nokasaTtenen 3afaHns Ha y3HaBaHWe 3puTenbHbIX NatrepHoB (PRM) Hau-
6onee BblpaXeHHbIe KOPPENSLUMOHHbIE CBA3U BbISBNEHbI MEXAY NATEHTHLIM Nepu-
0[l0M BEPHOIO Y3HABaHWUS U YCTOWYMBOCTU YAEPXKAHUS PUTMA B YCIIOBUSX MOMEXMU:
6onbliag BapuaLmg MHTEpBaNoB Mexay yaapaMu (MeHee yCTOMYMBOE yaepXKaHue
33a[,aHHOMO pMTMa) NpU BO3AENCTBMM MOMEXU Npeanonaraet u bonee ANUTENbHbIN
naTeHTHbIM nepuog B Tecte PRM (r=.57, p<.05). KpomMe TOro, Ton1bKO N0 AaHHOMY
rokasaTento 6biu BbISBNEHbI CTaTUHECKM 3HAYMMbI