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A comparison of boys and girls (monolinguals and bilinguals) revealed statistically significant intergroup
differences on the emotional scale of empathy. In particular, differences were observed between monolingual boys
and bilingual girls (test “Multiple comparisons of mean ranks for all groups”: p = 0,0063; Mann-Whitney U-test: p =
0,0011), as well as between bilinguals boys and bilingual girls (test “Multiple comparisons of average ranks for all
groups”: p = 0,0229; Mann-Whitney U-test: p = 0,0033). In addition, the Mann-Whitney U-test revealed statistically
significant differences in the emotional empathy scale between monolingual girls and bilingual girls (p = 0,014).

The findings suggest that the level of empathy depends on gender differences and bilingualism.
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N3yyeHne ponu 3epkanbHbIX HEMPOHOB B KOFHUTMBHbIX MpoLeccax SBNSeTCH akTyanbHon npobnemon
COBpEeMEHHON HepoHayku. BmecTte ¢ TeM, (PyHKLMM 3TUX HEMPOHOB N3YYEHbl HEAOCTATOYHO.

Llenbto HacTosWwero mccnegoBaHs SBUITOCb U3YYEeHWE Ponu 3epKarbHbIX HEWPOHOB B (hopmMupoBaHun
OvnuHrensma.

B nccnegoBaHun npuHanu ydactue toHowu (18 yenoBek) n gesylwku (36 Yenosek) B Bo3pacte oT 18 go 29
neT: MOHOMNWHIBLI C HavanbHbIM (A1) 1 HWXe cpegHero (A2) ypoBHeM BMafeHWUs aHrMACKMM A3bIKOM MO LUKane
CEFR wn ©6unuHrebl ¢ Bbicokum (B2) n npoagsuHyTeiM (C1) ypoBHEM BRnageHUs! aHMMUCKUM SA3bIKOM. Twun
OunuHremsma: nocnegoBaTenbHbIl U UCKYCCTBEHHbIA. YYaCTHMKM 3KCnepumeHTa nnbo camy npou3HOCUNN
amoumoHarnbHble («BOJIb» unn « PAIN») n HeamoumoHanbHble crosa («PA3» unn « ONE») Ha pogHOM (pycckom) u
HepoAHOM (aHrmnunckoMm) A3blkax, NMbo Habnwganu 3a onepaTopoM, KOTOPLI NPOU3HOCKN Te xe cnosa. Cnosa
NPON3HOCUIUCL B MOMEHTLI Mepexoda CTpenku cekyHaoMepa Ha akpaHe MoHuTopa vepes genenus 0, 5, 10 u 1. 4.
cekyHf. Nepen BbINONHEHMEM AEATENLHOCTU U B Npouecce €€ BbINOMHEeHUs pernctpuposann 331 MOHOMOMSAPHO C
nomoulpto 24-kaHanbHoro aHuedanorpada «3HuedanaH-131-03» B nobHeix (F3, F4, Fz, F7, F8), ueHTpanbHbIx
(C3, C4, Cz), BucouHbix (T3, T4, T5, T6), TemeHHbix (P3, P4, Pz) n 3atbinoyHbix (01, O2) oTBegeHUsIX Mo cucteme
«10-20 %». B kavectBe pedepeHTOB Mcnonb3oBanu oteedeHns A1 n A2. MNMpn obpaboTke NonyyYeHHbIX AaHHbIX
MOACYMTBIBANM OLIEHKN CMeKTPanbHOM MOLLHOCT MIO-pUTMa Ha KOPOTKUX oTpeskax 3anucyn 33T (1,5 ¢), MULLEHHbIX
apTedakToB, Ha 3Tanax nepea BbINOMHEHWEM PEYEeBOro AEWCTBMS, MPWU BbIMOMIHEHWM W MOCMEe ero BbiNOMHEHUS.
Mpu cTtatuctudeckon obpaboTke AaHHbLIX ucnonb3oBanu naket «MatLab v6.5» n kputepun BunkokcoHa ans
CBSI3aHHbIX BbIBOPOK.

Y OGUNUHIBOB (MYXYUH K KEHWUH) obHapyXeHO Gornee BblpaXeHHOe MO CPaBHEHUID C MOHOSMHIBaMM
(MY>XYMHaMW U KEHLLMHAMWN) CHUXEHWE CnekTpanbHOW MOLLHOCTU MIO-pUTMa Mpu HabniogeHun n npousHeceHun
9MOUMOHArNbHOMO M HEe3MOUMOHAaNbHOro CroB Ha POOHOM M HEpOAHOM fA3blkax, YTO ykasbiBaeT Ha Oonee
3HAYMTENbHYK aKTMBAaLMI0O «KOMMYHWUKaTMBHbIX» 3€pKalbHbIX HEeMpoHOB Yy OunuHreoB. [NpegnonaraeTcd, 4To
obBHapy>XeHHble MeXrpynnoBble pasnuMunsa akTUBauuM 3epKarbHbIX HEWPOHOB OBYCNOBMEHbl TEM, YTO OCBOEHUe
BTOPOro fA3blka COMPOBOXAANOCb Yy OWMMHIBOB POCTOM YMCNa «KOMMYHMKATUBHbIX» 3€pKarnbHbIX HEMPOHOB B
COOTBETCTBYHLLMX 30HaX KOPbl 3a CHET HeWporeHesa.

MonyyeHHble pesynbTaTbl yKa3blBalOT Ha BaXHYH pOMb 3epKalbHbIX HEWPOHOB M 00yyeHus B
dopmupoBaHun GunmHremama. OgHako, 3TO He UCKIoYaeT BIMAHUS HacNeaCTBEHHbIX (hakTOPOB Ha 3TOT npoLecc,
Tak Kak CyllecTByeT Nepuvod CEHCMTUBHOCTM B OCBOEHUWM A3blka, KOTOPLIA OnpeaensieTcs HacneacTBEHHOW
NporpaMmon.

NFLUENCE OF BILINGUISM ON THE ACTIVITY OF "COMMUNICATIVE" MIRROR NEURONS
Skryabina Anastasiya A., Svetlik Michael V., Bushov Yuri V.
Tomsk State University, Tomsk, Russia, skryabina.anastasiyal994@yandex.ru

Tudying the role of mirror neurons in cognitive processes is a pressing issue in modern neuroscience.
However, the functions of these neurons have not been sufficiently studied.

The aim of this study was to study the role of mirror neurons in the formation of bilingualism. The study
involved 18 young men and 36 young women aged 18 to 29 years: monolinguals with a beginner (A1) and below
average (A2) level of English proficiency according to the CEFR scale and bilinguals with a high (B2) and
advanced (C1) level of English proficiency. Type of bilingualism: sequential and artificial. The participants in the
experiment either pronounced emotional ("PAIN") and unemotional words ("ONE") in their native (Russian) and
non-native (English) languages, or watched the operator pronounce the same words. The words were pronounced
at the moments when the stopwatch hand on the monitor screen moved through divisions of 0, 5, 10, etc. seconds.
Before and during the activity, the EEG was recorded monopolarly using a 24-channel encephalograph
"Encephalan-131-03" in the frontal (F3, F4, Fz, F7, F8), central (C3, C4, Cz), temporal (T3, T4, T5, T6), parietal
(P3, P4, Pz) and occipital (O1, O2) leads according to the "10-20%" system. Leads Al and A2 were used as
referents. When processing the obtained data, estimates of the spectral power of the mu-rhythm were calculated
on short segments of the EEG recording (1.5 s), devoid of artifacts, at the stages before, during and after the
speech act. The statistical data processing was performed using the MatLab v6.5 package and the Wilcoxon test
for related samples.
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Bilinguals (men and women) showed a more pronounced decrease in the spectral power of the mu rhythm
when observing and pronouncing emotional and non-emotional words in their native and non-native languages
compared to monolinguals (men and women), which indicates a more significant activation of "communicative"
mirror neurons in bilinguals. It is assumed that the detected intergroup differences in the activation of mirror
neurons are due to the fact that the acquisition of a second language was accompanied by an increase in the
number of "communicative" mirror neurons in the corresponding areas of the cortex due to neurogenesis in
bilinguals.

The results obtained indicate the important role of mirror neurons and learning in the formation of
bilingualism. However, this does not exclude the influence of hereditary factors on this process, since there is a
period of sensitivity in language acquisition, which is determined by the hereditary program.

AHANU3 BbI3BAHHOW CUHXPOHU3ALUUN ANTb®A 1 U 2 PUTMOB 33r NMPU NOArOTOBKE CAKKAA NO
NAMATUA B HOPME N Y BOJbC KITMHUWYECKU BbICOKUM PUCKOMCKOM LLN3ODPPEHUU
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Y 20 3gopoBbix ucnbiTyemblx M 20 6GOMbHBIX C KIMHWYECKM BbicOKMM puckom (KBP) maHudectaumm
wusodppernn (MKB-10: F32.1, F32.2, F32.38, F32.8) peructpupoBanu 33l ¢ 24 otBeageHwun ronosbl n S0
OBWXEHWI MNa3 B CaKKaguMyecKoy napagvMMe «Cakkadbl/aHTMCakkagbl Mo namMaTuy. YYACTHUKM OOIDKHbI Oblnn
3anoMHUTL MecTononoxeHue nepudepudeckoro ctumyna (MC, 150mc, 7 rpag. crnesa unu cnpaeBa OT LeHTpa
3KpaHa) KoTopbIn Npeabsasnany Yyepesd 1000Mc nocrne BKMYEHWS LeHTpanbHoro dukcaumonHoro ctumyna (LeC,
3900-4000Mmc), B BUAE KpecTuKa MMM KpyxKa, CUrHanM3npyLwwmx xapaktep ABuraTenbHOro oTBeTa (cakkaga vmm
aHTucakkaga, 50% BepodATHocTH). Yepes 2900-3000mc nocne BkmtodeHusa MNC UPC Bbiknoyanu, YTo CRyXuno
CUrHanoM COBEpPLUMTb COOTBETCTBYIOLLMIA CaKkagU4eCKU OTBET B 3aNoOMHEHHOM HanpasneHun. OueHuBanu
MaKCMMarbHyt0 MOLHOCTb anbda 1 u 2 BbI3aBaHHOW cuHxpoHm3auun (BC - Pfurtscheller, Lopes da Silva method,
1999) nepen cakkagamu Ha 3arnoOMHEHHbIA CTMMyN B 3X MOCMNedoBaTENbHbIX MHTEpBanax 3afepXku Mexay
BkntoyeHnem NC u BoiknoyeHnem LIOC anutensHocTbio no 900mMc kaxapii. Kak npegnonaraloT, B MepBOM
WHTEpBarne NpoucxoauT BOCMpUATUE MHpopMaLMM 1 3anmcb B NamsATb, BO BTOPOM - XpaHeEHME U TpaHcdopmauus
WHpopMaLmn B NamATh, a B TPETbEM - U3BMNEYEHUE MHOPMaLMM U3 NaMATM U NOArOTOBKa OTBETHOrO AENCTBUA.
O6HapyxeHo ycuneHne mowHoctn BC anbda 1 n 2 putmoB y 60nbHbIXx ¢ KBP wmnsodpeHun no cpaBHeHuto ¢
HOPMOW BO BCEX MHTepBanax 3agepXku, YUTo MOXeT OTpaXkaTb KOMMEHCATOPHbIe NPOLLECChl aKkTUBALUN HENPOHHbIX
ceTeln KOrHUTMBHOIMO KOHTPOMS Ha nocriefoBaTenbHbIX 3Tanax XpaHeHus nHgopmMaumm 1 NnoarotToBKM cakkadbl no
namsiTu B ycrnoBusx «npedpoHTanbHoro geduumtay. Mexrpynnosble oTnuuus B pacnpegeneHun nukos BC
anbda 1 n 2 putMoB no oTBefeHuaM I3[ B 3aBUCUMOCTU OT HanpasfeHus cakkadbl U 3Tana 3agepXkm moryTt
cBuAeTenbLCTBOBaTb O MPEeUMyLLECTBEHHOM OTpaxeHuM B anba 1  CUMHXpOHM3auuu  nNpoLeccos
NPOCTPAHCTBEHHOIO BHUMAHUS, a B anbda 2 CUHXPOHU3aLUMK - NPOLLECCOB MOTOPHOIO BHUMaHUS U NPEMOTOPHOW
NoAroTOBKWU, COMPSKEHHBIX C MPOCTPAHCTBEHHOW U MOTOPHOW NaMATbI, COOTBETCTBEHHO. [1onyYeHHble faHHble
NO3BOMAKT MPEANnONOXWUTb, YTO BbI3BaHHAs CUHXPOHM3aLMM anbda 1 M 2 puTMOB B NapagurmMe «cakkagbl
aHTMCaKKagbl NO NaMATM» MOXET NPeAcTaBnATb COOOM NOTEHUManbHO 3HAaYUMbIA HENMPOBOMONOTNYECKU MapKep
HapyLUeHUs KOTHUTUBHOIO KoHTpons npu KBP wusodpeHun.

Paboma ebinonHeHa & pamkax 2ocydapcmeeHHo20 3aldaHusi MuHucmepcmea Hayku U 8bicuie20
obpasosaHusi Poccutickoli ®edepauyuu (membi Ne 121032500081-5 MI'Y umeHu M.B. JlomoHocosa u Ne
1023032700308-5 @I'6HY HUI3).

ANALYSIS OF ALPHA 1 AND 2 EEG RHYTHMS EVOKED SYNCHRONIZATION DURING PREPARATION OF
MEMORY GUIDED SACCADES IN NORM AND PATIENTS WITH CLINICALLY
HIGH RISK OF SCHIZOPHRENIA
Slavutskaya Maria V.»2, Lebedeva Irina S.2, Pavlov Alexander V.1, Kotenev Alexey V.1,
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In 20 healthy subjects and 20 patients with clinically high risk (CHR) of schizophrenia manifestation (ICD-10:
F32.1, F32.2, F32.38, F32.8), EEG from 24 leads and EOG of eye movements were recorded in the " memory-
guided saccades/antisaccades " paradigm. A peripheral visual stimulus (PS, 150 ms, 7 degrees to the left or right
from the screen center), location of which had to be memorized, was presented 1000 ms after a central fixation
stimulus (CFS, 3900-4000 ms) onset. CFS turning off served as a signal for the participant to make a saccade to
the remembered stimulus as quickly as possible. The maximum power of alpha 1 and 2 evoked synchronization
(ERS - Pfurtscheller, Lopes da Silva method, 1999) was estimated before saccades to the remembered stimulus in
3 consecutive intervals of delay period between the PS turn on and the the CFS turn off , each lasting 900 ms. It is
assumed that in the first interval the perception of information and its recording into memory occurs, in the second -
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