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Momusayus u yenw: Ilog camopedepeHIei TOHUMaeTCs OTHECEHUE YETTOBEKOM KaKO-
mubo mHpOopManuu Kk camomy cebe [1]. CaMoOTHECEHHBIE BHICKA3bIBAHHUSA YEJIOBEK
BOCIIPHHUMAET KaK COOOIIEHHUS O HEM CAMOM, B TPOTHBOTIOIOKHOCTH K BEICKa3bIBAHUSIM
0 APYTHX JIOAAX WK Bemax. MccnenoBanue mpoueccos, CBI3aHHBIX C paclio3HaBaHUEM
nH(pOpMAIUH 0 ce0Oe U APYTUX JIOASX, BRI3BIBAET OOJBIIOI HHTEPEC Y IIMPOKOTO KPyra
CHENHANMCTOB, BKIIOYAs TICUXOJIOTOB, HEHPO(QH3HOIOTOB U IMHI'BUCTOB. AKTYyaJ bHOCTh
JAHHOM TeMBbI CBs3aHa C pelieHueM (yHAaMEHTaJIbHBIX BONPOCOB O HEHpOQH3HO-
JIOTHYECKUX MeXaHu3Max (OpPMHPOBAaHMs UesoBeuecKod JuyHOCTH. Kpome Toro,
camope(depeHTHbIE MPOLECChl MOTYT OBITh HAapyLIEHbl MPHU Pa3HBIX IMCUXUYECKUX
3aboneBanusx [2]. Panee Obi10 MOKazaHo, uTo ananu3 DI peakuuil, perucTpupyeMbIX
B YCJIOBHSIX PAcHO3HaBaHMS NMUCHMEHHBIX NPENJIOKEHUM Mpo cebs U APYrux JoIei,
MO3BOJISIET HCCIIENOBAaTh HEHPO(PU3MOIOTHUECKIE MEXAHU3MBI, JIeKallde B OCHOBE
camopedepenuu [3]. B HameM HOBOM HcCIeJOBaHUHM MBI MIPOBEPSIEM THIIOTE3Y, YTO
0COOCHHOCTH PACIO3HABAHHS CAMOOTHECEHHON MH(pOpPMAILMM MOTYT B CYIIECTBEHHON
CTETIEHH 3aBUCETh OT BoO3pacTa o0OcienyeMblX JoAeid. B wacTHOCTH, MOXHO
MMPEAIIOJIOXKUTD, YTO Yy MMOAPOCTKOB ITPH PACIIO3HABAHUN CAMOOTHCCCHHBIX TMCHbMEHHBIX
MPEVIOKEHUH MOTYT OBITh 3aJ]eliCTBOBAaHBI JPYTUe, MO0 CPaBHEHUIO CO B3POCIBIMH,
00acTH KOpBI TOJIOBHOTO MO3Ta, M, COOTBETCTBEHHO, HeHpodu3noiornueckue
MIPOLIECCHI, JIEKALINE B OCHOBE caMOpe(epeHIINH, OTIIMYAIOTCS] MEKAY OAPOCTKAMH U
B3POCIBIMH.

Lleny: M3yunTh W CpaBHMTH DPEAKUUHM 3I0POBBIX JIOJEH pa3HOro Bo3pacrta Ha
CaMOOTHECEHHBIE M HE CaMOOTHECCHHBIE JMOLMOHAJILHO OKpAIlEHHblE M HE
OKpalleHHbIE MpeIokeHnss. Ha OCHOBaHMM TONYyYEHHBIX JaHHBIX CHOPMHUPOBATH
BBIBOJI 00 y4YacTUH pa3jIMYHBIX MO3TOBBIX CTPYKTYpP B 00pa0OTKE CaMOOTHECEHHOM
MH(POPMALIUH Y B3POCIBIX U ITOJIPOCTKOB.

Memoowr u aneopummer. 1. YVuacmuuxu. B skcnepumente ObUIO 00CIEI0BaHO
20 mkonpHUKOB B Bo3pacte oT 12 110 14 et u 20 cTyaeHTOoB B Bo3pacte oT 18 10 24 nerT.
Bce cTyaeHTHI TOIIHMCHIBAIIM COTTIacHe Ha Y4acTHe B 00CIIeI0BaHNH JINIHO, 38 TIOAPOCT-
KOB COIJlacHe AaBajl HMX POJUTENH. 2. Ikcnepumenmanvhoe 3aoauue. Kaxaomy
YYaCTHHUKY B CIy4ailHOM MOPSAIKE MPEABABIIIOCH 144 MHCHhMEHHBIX MPEIOKEHUS Ha
PYCCKOM SI3bIKE, OJIOBUHA M3 KOTOPBIX COJiepKalia TpaMMaTHYECKYIO OIUOKY. 3a1auei
YYacCTHUKa OBUIO ONIPEAEIUTD, SIBIAETCS JIN NPEATIOKEHNUE TPAMMATHYECKH ITPaBUIIbHBIM
WJIN HET. KpOMe TOr0, BCEC NPCAJTOKCHUA OTHOCHIIUCH K O]];HOI:I N3 NIECTU CEMAHTHUYCCKUX
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TPYII, O YeM YYacTHUKY oOciieoBaHus He cooOmanock. [Ipeanoxenus: coaepkanu:
1) HeliTpallbHYIO OLICHKY CaMOrO YYacTHHKA, 2) HETATUBHYIO OIIGHKY CaMOro
YYaCTHHKA, 3) MOJOKUTEIbHYIO OICHKY CaMOr0 YYacTHHUKA, 4) HEHTPaIbHYIO OIEHKY
JOPYTHX JIFOJCH, 5) HEraTUBHYIO OICHKY APYTHX JIIOJCH, 6) MOJOKHTCIBHYIO OLEHKY
npyrux Joneit. 3. Pecucmpayus 921, D3I ¢ paccTaHOBKOW METOK COOBITHIH
3amuchIBasiach 1o 128 kaHanmaM, pacmojoKeHHBIM M0 MeXTyHapoaHou cxeme 5—10 %,
mpu nomomn ycummmtenss NVX-136, Poccusi. ApredaxTsl ymansummch TPy TTOMOIIH
aHanu3a He3aBUcHMBIX KoMmmoHeHT (ICA). B kauecTBe mokazaTeneil MO3rOBOM
AKTUBHOCTH, aCCOLMHPOBAHHBIX C paclo3HaBaHUEM MNpPEeAOKEeHUH, ObUTH BHIOpaHBI
aMIUTATY bl TMKOB BRI3BaHHBIX MmoTeHIManoB P300 u N400.

ERP - medial frontal area (Fz)
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Puc. 1. I'paduk aMIuinTy 1HO-BPEMEHHOMN 3aBUCUMOCTH COOBITUIHHBIX MTOTEHIMAIOB
(muxu P300 1 N400) y B3pocbIX (CHUHSIS JTMHUSI) U TIOJPOCTKOB (3€JICHAS JTMHUSA)

Pezynomamur: Ha aMmmmTyiHO-BpeMEHHOM TpaduKe BBI3BAaHHBIX MOTEHIIMAIOB OBLIH
uaentuduuupoBanbl ik P300 m N400 (puc. 1). Iluk P300 otpaxkaer ypoBeHb
CcyOBEKTUBHOTO BHUMAaHUS K CTHMYJTY, a THK N400 oTpakaeT mporecchl CeMaHTUIECKOM
00paboTkn nH(DOpMaIu. beUTH BRISABIEHBI TOCTOBEPHBIE Pa3nuyus B aMIuiuTyjax ERP
MTUKOB Ha MPEJI0KEHNSI, OTHOCSIINECS K Pa3HBIM CEMaHTHUECKUM KaTeTOpHusiM. Y BceX
WCIIBITYEMBIX, HE3aBUCHMO OT TOjla M BO3pacTa, Ooibimas amrumaryga nuka P300
HaOIII0JaNach Ha TPEJIOKEHUS PO ce0sl, 9eM Ha TPEIIOKEHUS PO JIPYTHX JIHOJIEH,
BHE 3aBHCUMOCTH OT MX SMOLIMOHAILHON MO/IaJIbHOCTH. Paziuunsi B MO3rOBBIX OTBETaxX
MEXTy ITOJIPOCTKAMH U B3POCIILIMHU KacallUCh B IEPBYIO O4Yepe b KOPKOBOH TOMOrpaduu
OTBETOB Ha CAaMOOTHECEHHBIE W HECAMOOTHECCHHBIE MPEIUIOKEHUs. Y B3pOCIBIX
pasnuuus B OTBETaX Ha pa3Hble KAaTErOpHH NMPEUIOKEeHUsT Ha0onanuch B 30He bpoka
(yteBast MOOHO-BHCOYHAS 00JIAaCTH KOPBI), a Y TMOAPOCTKOB — B 30HE BepHUKe (JieBas
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TEMEHHO-BUCOYHAasi 00yacTb Kopbl) (puc.2 wu3). Kpome TOro, y moOApOCTKOB
HauOousbIIasl aMIUIMTyJa A BCEX PpACCMOTPEHHBIX IMKOB HaOMoAanach Ha
AMOLMOHAIBHO MOJIOKUTEIbHBIC MPEATIOKEHHS PO caMoro cedst, a y B3pOCIBIX — Ha
OTPHUIATENIFHO OKPAIICHHBIE MTPETIOKEHHS O APYTUX JIOISX.

3.5

200-400 ms after the sentence's onset
1.7 (p <0.01) bootstrap with fdr

adults adolescents -1.9

-3.7

Puc. 2. Kopkosoe pacmpenencaue nukoBoi ammintyas P300 B Teuenne 200—300 mc
10 TOBEPXHOCTHU KOPHBI Y B3POCIBIX (CIeBa) U MOJPOCTKOB (CIpaBa)

1.3
400-600 ms after the sentence's onset
0.6 (p < 0.05) bootstrap with fdr
0
-0.6
adults adolescents
-1.2

Puc. 3. KopkoBoe pacnpenenenue nmukoBoit ammmnty sl N400 B uarepsane 400—600 mc o
MTOBEPXHOCTH KOPHI Y B3POCIBIX (CIeBa) M MOJPOCTKOB (CIIpaBa)
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Bvi6oovi: BpI3BaHHBIE TOTEHIMANBl TOJOBHOTO MO3ra B YCJOBUSIX IIOHCKA
rpaMMaTHYECKON OMIMOKM B MHUCHMEHHBIX MPEATIOKEHUSIX PO camoro ceds M Jpyrux
JFOZIEH OTpaskaroT BO3pACTHBIE OCOOEHHOCTH PACIO3HABAHHS JIMYHOCTHO OKPAICHHON
OMOLMOHATBHON WHpOpManuu. MOXXKHO TPEANOTOKUTh, YTO PAa3IHuUs MEXIY
MOJPOCTKAMU W B3POCIBIMH KacaroTCs pa3HOH MPOMOPLUOHANBHOW OTHECEHHOCTU
MEK/y Paclo3HaBaHHEM CHHTAKCHUYECKHUX U CEMAHTHYECKUX XapaKTEPUCTHK PEdH, UTO
Ha ERP oTpakeHO B COBHUI€ MaKCUMAaJIbHOW AMIUIATYIbI MUKOB OT 30HbI BepHuke y
MOJPOCTKOB, K 30He bpoka — y B3pocCIbIX.

Qunancuposanue:. ViccnenoBanue moaaep:xaHo 3a cuet cpeacts rpanta PHO Ne 22-15-
00142 «dMPT u B30I koppenatsl Gokyca BHUMAHHS Ha COOCTBECHHOW MEpPCOHE Kak
(akTopa mpeapacroiokeHHOCTH K addeKTHBHBIM paccTpoiictBam». Pabora A.E. Ca-
npeiruHa 1 A.H. CaBocThsiHOBa 1o pa3paboTke METOAMK aHaiu3a HeWpogpH3HOIOTH-
YECKHUX JAHHBIX (PMHAHCHPOBAJACh M3 cpeAcTB OromkeTHOro Tpoekra MI{ul" CO PAH
Ne FWNR-2022-0020.
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Motivation and Aim: Self-reference refers to a person's attribution of any information to
himself/herself [1]. A person perceives self-relational statements as messages about
himself, as opposed to statements about other people or things. The study of processes
related to the recognition of information about oneself and other people is of great
interest to a wide range of specialists, including psychologists, neurophysiologists and
linguists. The relevance of this topic is related to solving fundamental questions about
the neurophysiological mechanisms of human personality formation. In addition, self-
relational processes can be disrupted in various mental illnesses [2]. Previously, it was
shown that the analysis of EEG reactions recorded in the conditions of recognition of
written sentences about oneself and other people makes it possible to investigate the
neurophysiological mechanisms underlying self-reference [3]. In our new investigation,
we test the hypothesis that the features of recognizing self-relational information may
significantly depend on the age of the people being investigated. Particularly, it can be
assumed that in adolescents, when recognizing self-relational written sentences, other
cortical zones may be involved, compared with adults, and accordingly, the
neurophysiological processes underlying self-reference differ between adolescents and
adults.

Purpose: To study and compare the reactions of healthy people of different ages to self-
relational and non-self-relational emotionally colored and non-colored sentences. Based
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on the data obtained, to form a conclusion about the participation of various brain
structures in the processing of self-referential information in adults and adolescents.
Methods and Algorithms: 1. Participants. In the experiment, 20 schoolchildren aged 12
to 14 years and 20 students aged 18 to 24 years were investigated. All students signed
consent to participate in the survey personally, and their parents gave consent for the
adolescents. 2. An experimental task. Each participant was randomly presented with
144 written sentences in Russian, half of which contained a grammatical error. The
participant's task was to determine whether the sentence was grammatically correct or
not. In addition, all the sentences belonged to one of the six semantic groups, which was
not reported to the survey participant. The proposals contained (1) a neutral assessment
of the participant himself, (2)a negative assessment of the participant himself,
(3) a positive assessment of the participant himself, (4) a neutral assessment of other
people, (5) a negative assessment of other people, (6) a positive assessment of other
people. 3. EEG registration. The event-related EEG was recorded over 128 channels
arranged according to the international 5-10 % scheme using an NVX-136 amplifier,
Russia. Artifacts were removed using Independent Component Analysis (ICA). The
peak amplitudes of the event-related potentials P300 and N400 were selected as
indicators of brain activity associated with sentence recognition.

ERP - medial frontal area (Fz)
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Fig. 1. The amplitude-time plot of event-related potentials (peaks P300 and N400) in adults
(blue line) and adolescents (green line)

Results: Peaks P300 and N400 were identified on the amplitude-time plot of ERPs
(Fig. 1). The peak of P300 reflects the level of subjective attention to the stimulus, the
peak of N400 reflects the processes of semantic information processing. Significant
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differences in the amplitudes of ERP peaks for sentences belonging to different semantic
categories were revealed. In all subjects, regardless of gender and age, a greater
amplitude of the P300 peak was observed for sentences about oneself than for sentences
about other people, regardless of their emotional modality. The differences in brain
responses between adolescents and adults concerned primarily the cortical topography
of responses to self-related and non-self-related sentences. In adults, differences in
responses to different categories of sentences were observed in the Broca's area (left
frontal-temporal cortex), and in the adolescents — in the Wernicke's area (left parietal-
temporal cortex) (Fig. 2 and 3). In addition, adolescents had the highest ERP’s amplitude
to emotionally positive sentences about themselves, and adults had the highest amplitude

of reactions to negatively colored sentences about other people.
3.5

200-400 ms after the sentence's onset
1.7 (p <0.01) bootstrap with fdr

adults adolescents -1.9
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Fig. 2. The cortical distribution of peak P300 amplitude in 200—300 ms across the cortical
surface for adults (left) and adolescents (right)

1.3

400-600 ms after the sentence's onset

0.6 (p < 0.05) bootstrap with fdr

adolescents
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Fig. 3. The cortical distribution of peak N400 amplitude in 400-600 ms across the cortical
surface for adults (left) and adolescents (right)
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Conclusion: The brain’s event-related potentials in the search for a grammatical error in
written sentences about oneself and other people reflect the age-related features of
recognizing personally colored emotional information. It can be assumed that the
differences between adolescents and adults relate to the different proportional
relationship between the recognition of syntactic and semantic characteristics of speech,
which is reflected in ERP in the shift of the maximum amplitude of peaks from the
Wernicke's area in adolescents to the Broca’s area in adults.
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00142 “fMRI and EEG correlates of self-focus as a factor of predisposition to affective
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