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[linroToBka 3miiicHOBanachk Ha Kadenpi (i3ionorii JOAUHUA 1 TBapHH
HaBYaJIbHO-HAyKOBOTO UEHTpY «lHcTuUTyT Olosyorii Ta memuuuHu» KuiBchbkoro
HallloOHaJIbHOTO YHiBepcuteTry iMeHl Tapaca IlleBuenka MiHicTepcTBa OCBITH 1

HayKu YKpaiHH.

HucepraitiitHa po60oTa € KOMIIJIEKCHUM JOCHIKEHHIM (pyHIaMEHTaIbHUX Ta
NPUKIAAHUX TpoOJieM, TMOB’SI3aHUX 13 HEUpo(I310JOTIYHUMH  MeEXaHi3MaMu
COPUMHSATTS 30pOBHX €MOLIOI€HHMX CTUMYJIB Ha MPUKIAIl JIOICBKUX OONIHY y
MPEICTaBHUKIB YOJIOBIYOI Ta iHOYOi cTaTri. OkpeMo B poOOTi yBara NpuIISETHCS
MUTAaHHIO YPA3JIMBOCTI JaHUX MEXAHI3MIB /0 TPHUBAJIOIO BIUIMBY CTPECOT€HHUX
YUHHUKIB. AKTYaJIbHICTh JAHOTO JOCIIKCHHS OOYMOBIIOETHCS PSIAOM MPUYUH,
30KpeMa ICHYBaHHSM JBOX KOHKYpPYIOUMX TINOTE€3 Ha MOSCHEHHS MNPUHIIUILY
(GYHKIIIOHYBaHHSI MEXaHI3MY CIHPUUAHATTS OONMMYYs — KOHIEMIIM XOJICTUYHOT
OOpoOKM Ta CHPUMHATTS 3a OKPEMHUMH O3HaKaMu. Takok Hapas3li HE ICHYE
JTOCTIKEHb, SIKi O TPYHTOBHO OI[IHIOBAJIM JWHAMIKY 3MIHHM IICHUXOEMOIIMHOTO
CTaHy LIMBIJIBHOTO HACEJICHHS B yMOBaxX TPUBAJIOTO BIUIMBY OOWOBUX A1l BUCOKOL
iHTeHcuBHOCTI. OKpiM 110TO, AaHa poOOTa BIAKPUBAE MEPCIICKTHBU MOAAIBIION
po3po0KK  1HTep(dECiB MO30K-KOMIT IOTE€p, IO MOXYTh pEali30ByBaTUCh B
nporpamax HeWpodimOek-Tepamii, a TaKoX HJs TPEHYBaHHA INTyYHHUX

HelpoMepek KOHBOIIOLIMHOTO TUITY 3 METOI0 PO3POOKHU JIarHOCTUYHUX CUCTEM Ha



OCHOBI JOCII)KEHHS TUHAMIKH BUKJIMKAHOT €IEKTPUYHOI aKTUBHOCTI B OCHOBHUX

YaCTOTHUX z[iana30HaX.

Metoro pobotu Oymo 3’sCyBaHHA OCOOMMBOCTEH HEHWPOQi310J0TIIHUX
MEXaHI3MiB, BIJMOBIIAJIBHUX 3a CHPUUHATTS €MOIIIOTCHHUX Bi3yaJIbHUX CTHUMYIIIB
pi13HOT BaJICHTHOCTI Ha MPHUKJIaAl 300pakeHb JTIOICHKUX 00MUY — SIK PUPOJHUX, TaK
1 IITyYHO BHJIO3MIHEHHWX — Ha OCHOBI YTBOPEHHX €(EKTUBHHUX HEHPOHAIBHUX
MEpeXx y Tepiof A0 MoYyaTKy Ta I Yac IMOBHOMACIITaOHOI BIMCHKOBOI arpecii

pociiicekoi deaepartii.

VY Becryni 0 aucepraiiiHoi poOOTH BU3HAYEHO METY Ta 3aBIaHHS JaHOTO
JOCIIJPKEHHS, OOTPYHTOBAaHO AaKTyaJbHICTh OOpaHOi TEMH, OXapaKTEPU30BaHO
peIMeT Ta 00’ €KT TOCTIIKEHHS, IEPEIIYEHO METO/IU, SIKI BUKOPUCTOBYBAIHCH IS
JOCSITHEHHST MeTH po0oTH. OKpiM LIBOTO, y JaHOMY pPO3ILIl pOOOTH OKpECIEHO
aCMEeKTH JOCIIKEHHS, 1110 BU3HAYal0Th MOro HayKOBY HOBM3HY, a TAaKOX 3a3HAuU€HO
OCHOBH1 pe3yiapTarTd poO0OTH Ta MEPCHEKTUBHI HANpsIMKH iX M[PAKTHYHOTO
BUKOpHCTaHHs. HaBeneHo mani mono ampoOairii pe3yiabTariB, OTPUMaHUX B XOJi
poOOTH Ta BUAUIEHO OCOOMCTHUI BHECOK 3700yBaya y MPEACTABICHHX HAYKOBUX

Iparsix.

[lepmmii po3ain poGOTH MICTUThH OMIIAN aKTyaJlbHOTO HAyKOBOTO JTOPOOKY,
IPUCBSIUEHOTO TEMaTHIll JAOCHKeHHS. Tak, y HbOMY pO3IISHYTO HPUHLUIN
B32€MOIIOB ’A3aHOCT] JIISHOK KOPU Ta MIAKIPKOBUX CTPYKTYp, 11O MOXYTh Opatu
y4acTb y CHPUUHATTI eMmoliiiHoro oOmuyysi. O3HAau€HO [IBa KOHKYPYHOUl
KOHIIENTYyalbHI MIJXOAM JO0 XapaKTEPUCTHKU TMepediry Mporecy 34UTyBaHHS
JOCHKOTO 00IMYYsl, a caMe XOJICTUYHUN Ta 32 03HAKAMU, Ta CYKYITHICTb CB1TY€Hb
Ha KOPUCTh KOXXHOro 3 HuX. HaBeneHo 0coOIHMBOCTI MPOCTOPOBO-YACOBOTO
nepebiry mpoiiecy oOpoOKku oOauMY4si, BU3HAYEHI 3 BUKOPUCTAHHSM METONIY
MOTEHINATIB, MTOB’I3aHUX 3 MOAIE0. PO3MISIHYTO OCHOBH (PpaKkTaibHOI OpraHizarlii
CJIEKTPUYHOI aKTHUBHOCTI TOJIOBHOTO MO3KYy, a TaKO)XX NPHUHLHUIN OLIHKH
KOTHITUBHO-€MOIIMHOTO (DYHKIIIOHYBaHHSI TOJIOBHOT'O MO3KY JIIOMMHUA HAa OCHOBI

BU3HAYEHHS CIIBBIIHOIICHb PI3HUX Jala30HIB  €JIEKTPUYHOI aKTUBHOCTI.



3pemrToro, ONMCaHo HACTIAKY XPOHIUHOTO BILUTUBY CTPECOTCHHHUX (DAKTOPIB 3 TOUKU

30py HEMPO(Pi310J0TIUHUX MEXaH13MiB.

Jpyruii  po3aini  MICTHUTh  OCHOBHI  BIIOMOCTI PO  OpTraHi3aliio
EKCIIEPUMEHTAIBHOI MapaurMui, CTUMYIIALIIHI IPOrpamMu, CTPYKTYpPY BUOIpKHU Ta
OCHOBHI eTanmu mpenporecuHry manux. OCKIIBKH OCHOBHHUM — METOIOM,
BUKOPUCTAHUM B JaHii poboTi, Oyna enekrpoennedanorpadis (EED), y nanomy
O3/l ONMMCAHO OCHOBHI XapaKTEPUCTUKU Ta MaTeMAaTUYHUI arapar aJrOpUTMIB,
mo OynW 3acTOCOBaHI 3a/Jisl aHali3y OTPUMAHMX JAHWUX, a caMe IOTCHITaTIB,
MOB’SI3aHUX 3 TMOJI€I0; METOJy HEHANPaBICHOTO KOB3HOTO CEPEAHBOTO; METOMY
OI[IHKM CITIBBIIHOIIIEHh OCHOBHUX J1alTa30HIB €JIEKTPUYHOI aKTUBHOCTI TOJIOBHOTO
MO3Ky Ha OCHOBI PO3paxyHKy IJIOOaJIbHOI MOTY)KHOCTI TMoJia. BuxopuctanHs
Takoro HaOOpy MeToAiB Oyn0 HarpaBieHe Ha BCEOIUHY OIIHKY (DYHKIIOHYBaHHS
KOpHY FOJIOBHOTO MO3KY Ha OCHOBI PI3HOMaHITHUX (DI3MYHUX MapaMeTpiB. 30Kpema,
KOTHITUBHI TIOTCHIliaJu, IIOB’s3aHl 3 IIOMI€I0, OYJIM pO3paxoBaHI 3 METOIO
B1IOOpakeHHsI MPOCTOPOBO-YACOBUX XapaKTEPUCTUK MEepediry Mporecy aHalizy
BI3yaJbHUX CTUMYJIB. AJITOPUTM HEHAIPaBIEHOTO KOB3HOTO CEPEIHbOIO
3aCTOCOBYBABCSl JIJII BHU3HAUCHHS MIPH KOMIUIEKCHOCTI 1 TEHJICHIIIN ITOBEIIHKU
KOJIMBAJILHOTO TPOIIECY B PI3HUX MijAlana3oHax eJIeKTPUYHOT aKTUBHOCTI 3 PI3HUM
CTYIIEHeM TMpPOTHOCTUYHOCTI. OKpiM 1bOro, OYyIO TIPOBEAEHO TIOPIBHAHHS
JTUHAMIYHUX XapaKTePUCTUK O0a30BUX CIIBBIIHOIIEHb [1alla30HIB CHUTHAIY, 3
METOI BU3HAYEHHS JOMIHYIOUMX KOTHITUBHUX MPOLECIB Ta GOPMYBaHHS YSIBICHHS

PO MOTEHI[IIHI KOPEKIIiTHI METOANKHY.

Y TperhoMy pO3AUII  HABENCHO OCHOBHI pe3yabTaTd, OTPUMaHI 13
BUKOPUCTAHHSIM METOAY MOTEHIIaa1B, OB’ s13anux 3 noxieto (IIIT). Biqmivanocs,
10 TOPIBHSHHSA AaHUX, OTPUMaHUX 10 Ta MiJ Yac MOBHOMACIITAOHOTO BTOPTHEHHS
BUSBWJIO OUIBIIY BHUPAXXEHICTh BIJIMIHHOCTEH M CTUMYISIIIMHMX cepiil, 10
BKJIFOUAJIU 300paKEHHS PO3MUTUX OOJIMY, MOPIBHAHO 13 IEPEMIIIAHUMH CTUMYJIaMHU.
[Tpu npen’ iBJICHH1 CTUMYIISIIAHUX CePiil 13 300paKeHHSIMU PO3MUTHUX 00T B 000X

rpymnax Mo)kHa OyJIO CIIOCTepiraTy 3HauyIli BIAIMIHHOCTI Y TPhOX OCHOBHUX YaCOBUX



MIPOMDKKAX €TOXH aHaJi3y, 0 BigoOpaxkae 3amycKk poOOTH MEXaHi3MiB, OB’ I3aHUX
13 CYTTEBOIO KOTHITHBHOIO OOpPOOKOIO CTUMYJIBHOTO Marepiany. BomHodac, st
300pakeHb MepeMilllaHuX OO0NIMY MOAIOHUX €(EKTIB HE CIOCTepIraaocss — HaBMaKH,
edexTn KOMOIHAII TAKOrO TUIy CTHUMYIIB BiTOOpa)kajlCh MEPEBAXKHO Yy 3MiHAX
paHHIX KOMIIOHEHTIB KpHMBOi, III0 TOB’SA3aHl 13 IIBUJKUM MHMOBLUIBHUM
M03acBiIOMUM pearyBaHHSAM. MOKHa MPHUIYCTUTH, IO JaHE SBHINE IIE pa3
CBIYUTh Ha KOPUCTH XONICTUYHOI KOHUEMNIT CpUHHATTS oOmuyust. OKpiM 1bOTO,
OyJl0  BUSIBJICHO BIAMIHHOCTI B  CTpaTerisix CHPUUAHATTI  OOIMYYs  MIXK

MpeACTaBHUKAMM YOJIOBIYOI Ta KIHOYOT CTaTi.

VY 4eTBepTOMY O3 MPEACTABICHO PE3yiIbTaTH AOCIIIKEHHS, BUKOHAHOTO
13 3aCTOCYBaHHSIM alTOPUTMYy HEHampaBieHoro koB3Horo cepennboro (HKC).
OTpumaHi TeIJIOBI KapTH MIJKPECIIOIOTh 30€peKEHHsI PIBHS KOMIUIEKCHOCTI
JUHAMIKM O10€JI€KTPUYHOI aKTUBHOCTI KOPH TOJIOBHOTO MO3KY MiJ Yac COPUHHATTA
EMOI[IOTEHHUX BI3yaJIbHUX CTUMYJIIB. SIK 1 y BUIAJKy 13 aHaji30M MOTEHIIIAJIB,
MOB’A3aHUX 13 TIOJII€I0, MOKHA BIIMITUTH OUTBIINI PiBEHb KOTHITUBHO-EMOIIMHOTO
3aJly4eHHS] TpPU CHOPUUHATTI PO3MUTUX OOJMY TMOPIBHSAHO 13 NEpeMillaHUMHU,
HE3JIeKHO BiJI MEpIoly OTPUMAHHS JaHUX, B 000X EKCIEPUMEHTAJIbHUX TpyIiax.
[Ipu npoBeneHHI BHYTPIIIHBOTPYIIOBOTO MOPIBHSAHHSA MK CTaHAMHU JI0 MOYATKY Ta
1] 4Yac MOBHOMACIITAOHOTO BTOPTHEHHS MOXKHA OYJIO CIOCTEPIraTtd TEHACHIUIO J0
3allydeHHs] OUTBIIOI KIJTBKOCTI pecypciB Ui PEryisiii pi3HUX THUIIIB yBard Ta
nam’siTl, HECTIMKICTh MPOLECIB HMU3XIJAHOI PEryisiii KOTHITUBHOI MISUIBHOCTI Ta
yTpyIHEHHS 1HTerpailii BXiaHoi iHdopmarii B crani [1/B, mo moxke migkpecatoBaTu

e(eKTH MOCTIMHOI Jii TpaBMiBHUX (haKTOPIB.

Bwmict m’storo po3ainy poOOTH CTaHOBISITH PE3YlNbTaTH 3aCTOCYBaHHS
METOAY II0OAIBHOTO MOTEHIATY TOJIS JIJIsl pO3paxyHKy €BOJIIOLIT B 4acl OCHOBHUX
CHIBBIIHOIIIEHb J1alla30HIB EJIEKTPUYHOT akTuBHOCTI — /6, o/f, O/ — sxi
PO3MIAAAIOTHCA SIK MAPKEPU TOMIHYIOUMX MPOLECIB Y (PYHKIIIOHATBHIA aKTUBHOCTI
TOJIOBHOTO MO3KY JtonuHH. [Ipu mpoBeneHHi qociipkeHHs O0yi0 BCTaHOBJICHO, 1110

OCHOBHI BIJIMIHHOCTI CHOCTEpirajch B 3HaueHHsIX O/ koedimienty, 1m0



HOIATBEPPKYE HOro 3HAUYIIICTh Yy BIAOOpaKeHHI PpIBHS  3alyuye€HOCTI Ta
HAIPaBJICHOI yBaru, a TaKOX 3aIiTHOCTI KOTHITHBHOTO pecypcy B TIpoleci
BUKOHAHHSI MOTOYHOI JisibHOCTI. OTpuUMaHi JUisl JAaHOTO METOAY pe3yJbTaTh
I[IJTKOM CITiBBITHOCHJIMCH 13 JUHAMIKOIO, B1IOOPaKEHOIO B KPWUBHUX ITOTCHITIATIB,
MOB’sA3aHUX 3 MOJi€r0. Tak, CyTTeBE MAIIHHS PIBHS 3aJIy4EHOCTI CIIOCTEpIrajoch
NEepeBaXHO y MI3HIX YaCOBUX MPOMDKKAX BiJl MOMEHTY mojaadi ctumyiny. Okpim
[LOTO, BIAMIHHOCTI OyJIM BUSBIIEHI JJIS YOJIOBIUOi Ta *KiHOYOI rpym. Tak, 4oIoBIvii
Ipyli NpuTaMaHHUM Oyl0 MIATPUMAaHHA PIBHA yBarm TIpU  TIEperysiil
CTUMYJISIIMHUX Cepiil 13 MO3UTUBHUMH Ta HEUTpaIbHUMHU 0OIMYYsIMHU. B To# xe
yac, JKIHOYa rpyla XapakTepu3yBajach HE TUIbKH OUIbII BUPAXCHUM MaJiHHSIM
KOHTPOJIFO yBaru, a 1 3MEHIIEHHSAM CEJIEKTUBHOCTI peakilii Ha MpeACTaBlICHI
ctuMmynud. OTpuMaHi pe3ylbTaTd MOXYTb Cc(GOpPMYyBaTH OCHOBY ISl MiI00pY

pEJIeBaHTHUX TE€PaeBTUYHUX HEHPO(]in0eK-IPOTOKOIIIB.

Hay'KOBa HOBH3HA OTPUMAHUX pe3y.]'IBTaTiB BHU3HAYA€THCA HACTYITHUM:

1) Brepie Oy0 IpoBeaeHO MAcIITa0HY OIIHKY TMOKAa3HHUKIB €JICKTPUUHOT
AKTUBHOCTI KOPU TOJIOBHOTO MO3KY JIIOAMHHU B YMOBAaX XpOHIYHOTO nepeOyBaHHs
1] BIUTMBOM BITAJIHOI 3arpo3u 3 BUKOPUCTAHHSAM apCEHAly CyYaCHUX METOIB
nocmimkenHsa. Hapasi Opakye nmaHux mpo Te, ik TpuBasi OOHOBI i Ta CymyTHI
00TsDKyI0Ul (DaKTOpU BIUIMBAIOTh HA MEHTAJIBHUN CTaH IUBUILHOTO HACEJIEHHS,
OCKUITBKH OUTBIIICTh JOCHTIIKEHb, TOB’I3aHUX 3 BIHHOIO, TPOBOAMIIACA 32 YYACTIO
BETEpaHIB Ta WICHIB iXHIX ciMel. Takox JaHe JOCHIIKEHHS BUCBITIIIOE, SIK
ICHYBaHHSI B yMOBaX Cy4acHOro 1H(OpPMAIIHHOTO MO, KOJIW HPHUPOIHBO
3MIHIOIOTBCSI CTaHJIAPTH MPUUHATHOTO, (POPMYIOTh HAIlle CIPUUHSTTS OJHHUX 13
€BOJIIOLIITHO HAMBAXKITMBIIIKX BI3yaJbHUX MOAPA3HUKIB.

2) Bnepiie  Oyno  mpoBeneHO — BCeOiUHY — KOMIUIGKCHY — OIIHKY
HEUpO(I310JIOTIYHUX ~ MEXaHI3MIB  CHOPHHHSATTA  JIIOACBKOTO  OOMMYYs 13
MOEAHAHHSIM METOJIB KOTHITUBHHMX IOTEHINAIIB, OB ’A3aHUX 3 IOJIEI0,

MYJIBTH(QPAKTATHPHUX MIIXOMIB Ta aITOPUTMYy OIIIHKH JWHAMIYHUX 3MIH



CHIBBIIHOIIIEHh KOJHMBAaHb Y OCHOBHHX Jiama30HaX EJICKTPUYHOI aKTUBHOCTI 3
BUKOPUCTAHHSIM METONY I00aIbHOT MOTYKHOCTI MOJISL.

3) Bmepie Oyj10 MpOBEACHO CIIBCTABIACHHS IBOX KOHKYPYIOUHMX TiIIOTE3
BITHOCHO 0a30BUX HEHPOQI310I0TTUHUX MEXaHI3MIB CHOPUUHATTS OOIMYYS IS
MPEJACTAaBHUKIB YOJIOBIYOI Ta >KIHOUOI CTaTi B HOPMaJIbHHUX yMOBaxX Ta I 4ac
TPUBAJIOTO BIUIUBY CTPECOTEHHUX (PaKTOPIB.

4) Bunepmie Oy10 NpPOIEMOHCTPOBAHO, IO TpWBaja [isi TPaBMIBHUX
(hakTOpiB PIBHOIIIHHO BILJIMBA€ HA OpraHi3aiiio (yHKIIIOHYBaHHS HEHMpPOHAJIBHUX
MEpEeX yBaru, rmam’4Ti Ta €eMOLIMHOT peryisiii y MpeACTaBHUKIB 000X CTaTei,

110 B1JOOpakaeThCsl y 3MIHAX aMILTITYJHO-4aCOBUX XapaKTEPUCTUK KOTHITHBHUX

MOTEHIllaNIB, TOB’S3aHUX 3 Toaiero (1); TMaaiHHS PpIBHSA OpraHizamii Ta
MPOTHOCTUYHOCTI  OlO€NeKTpUYHOro  curdHaimy  (il);  JMHaAMIIl  3MIHH
CHiBBIIHOIEHHS B 0- 1 B- mianma3oHax 010€JeKTPUYHOI aKTUBHOCTI (1i1).
PesynsraroM poOOTM € KOMIUIEKCHA OI[IHKA POCTOPOBO-YACOBHUX
XapaKTEepUCTUK Tepediry Mpouecy CHPUUHATTS €MOLIONeHHUX —BI3yaJIbHUX
CTUMYJIB Ha TPUKJIAAl JIOICHKUX OOJIMY Y MPEACTaBHUKIB YOJIOBIYOI Ta KIHOUOT
crari. 3 OIsAY Ha OTpUMaHl JaHi, BUCYHYTO MNPUITYLIEHHS MPO IEpPEeBaKaovy
3HAYYIIICTh XOJICTUYHOI KOHIEMIli B OCHOBI JaHOTO HEHpohi310J0TI4HOTO
nporiecy. OKpiM IIbOTO, IPOBEACHO aHATI3 TUHAMIKH 3MIHU CIIPUAHATTS OOIMYYs B
YMOBaX XpOHIYHOi [1i CTPECOT€HHUX (PAKTOPIB Ta BITAJIBHOI 3arpo3u, a TaKOX
BU3HAUEHO OCHOBHI TapameTpH JUisi po3poOKH peabumTamiiHuX METOIUK Ha

OCHOBI TTOKQ3HUKIB €JIEKTPUYHOI aKTUBHOCT1 TOJIOBHOTO MO3KY.

Marepianu 3a pesyiabTaTaMd BHKOHAHHS JIOCIIKEHb OMYyOJIiKOBaHO B 7
HAyKOBUX TMpalsix, 3 HHUX: YOTUPU CTATTI y HAyKOBUX (PaXOBUX MEPIOAMYHUX
BUJIAaHHAX (OJIHA CTAaTTA y 3aKOPIOHHOMY (paxOBOMY MEPIOAMYHOMY BUIAHHI, IO
BXOJIUThH JI0 MDDKHAPOJHMX HaykoMeTpuuHuXx 0a3 Scopus Ta Web of Science (Q2),
Ta TPU CTaTTi y BITYM3HIHUX (axoBUX BUIAHHSIX. BuKoOHaHO ampoobarrito
pe3yabTaTiB B paMKax HAayKOBUX KOH(EpEeHIN 3 OmyONlKyBaHHSIM TpPbOX TeE3

JIOTIOBIII.
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obnuyys;, nomenyianu, noe’sa3ami 3 NOOI€l0; MemoO HeHanpasIeHo020 KOB3HO20
cepeonvoco (HKC), roegiyichmu o/0, o/B, 0/B; @yuxyionanvna 36’a3anicme;

cmamegi BIOMIHHOCMI; PIBeHb CIMPEC), MPUBONCHICMb

ANNOTATION

Features of the effective neuronal networks of human cerebral cortex
formation under the conditions of emotional visual stimuli perception — qualifying

scientific work on the rights of the manuscript — by PhD-student Mariia Chernykh.

Thesis for obtaining the scientific degree of PhD (Doctor of Philosophy) in
specialty 091 — Biology. Taras Shevchenko Kyiv National University, Kyiv, 2023.

The work was carried out at the Department of Human and Animal
Physiology, Educational and Scientific Center "Institute of Biology and Medicine",
Taras Shevchenko Kyiv National University, Ministry of Education and Science of

Ukraine.



The dissertation is a comprehensive study of fundamental and applied
problems related to the neurophysiological mechanisms of perception of visual
emotional stimuli using the example of human faces in male and female
representatives. Apart from that, the work pays attention to the issue of the
vulnerability of these mechanisms to the long-term influence of stressogenic
factors. The relevance of this study is determined by several reasons, in particular,
the existence of two competing hypotheses to explain the principle of functioning
of the face perception mechanism - the concepts of holistic processing and featural
perception. Also, currently, there are no studies that would thoroughly assess the
dynamics of changes in the psycho-emotional state of the civilian population in the
conditions of prolonged high-intensity hostilities. Thus, this work opens up
prospects for the further development of brain-computer interfaces that can be
implemented in neurofeedback therapy programs, as well as for convolutional
artificial neural networks (ANN) training for the purpose of diagnostic systems
development, and further investigation of the evoked electrical activity dynamics

in the main frequency ranges.

The aim of the work was to find out the features of the neurophysiological
mechanisms responsible for the perception of emotional visual stimuli of different
valence using the example of images of human faces - both natural and artificially
modified - on the basis of effective neuronal networks formed in the period before

and during the full-scale military aggression of the russian federation.

In the introduction, the purpose and tasks of this research are determined, the
relevance of the chosen topic is substantiated, the subject and object of the research
are characterized, and the methods used to achieve the goals of the work are listed.
In addition, this section of the work outlines the aspects of the research that
determine its scientific novelty, as well as the main results of the work and
promising directions for their practical implementation. The data on the
approbation and publication of the results are presented and the applicant’s

contribution is highlighted.



The first section of the work contains an overview of current scientific work
devoted to the topic of the study. Thus, it examines the principles of
interconnection of the cortical areas and subcortical structures that can participate
in the perception of an emotional face. Two competing conceptual approaches to
the characterization of face processing, namely holistic and featural, and a set of
pieces of evidence in favor of each of them are identified. Features of the spatio-
temporal course of the face processing process, determined using the method of
event-related potentials (ERPs), are given. The fundamentals of the fractal
organization of the electrical activity of the brain, as well as the principles of
assessing the cognitive-emotional functioning of the human brain based on
determining the ratios within different ranges of electrical activity, are considered.
Finally, the consequences of chronic exposure to stressogenic factors are described

from the point of view of neurophysiological mechanisms.

The second section contains basic information regarding the organization of
the experimental paradigm, stimulation programs, sampling structure, and the main
stages of data preprocessing. Since the main method used in this work was
electroencephalography (EEG), this section describes the main characteristics and
mathematical apparatus of the algorithms that were used to analyze the obtained
data, namely, event-related potentials; detrended moving average method; a
method of estimating the ratios within the main ranges of electrical activity of the
brain based on the calculation of the global field potential. The use of such a set of
methods was aimed at a comprehensive assessment of the cerebral cortex function
based on distinct physical parameters. In particular, event-related potentials were
calculated in order to reflect the spatio-temporal characteristics of the process of
visual stimuli processing. The detrended moving average algorithm was used to
determine the degree of complexity and trends in the behavior of the oscillatory
process in different sub-ranges of electrical activity with varying degrees of
predictability. In addition, a comparison of the dynamic characteristics of the basic
subrange ratios was carried out, to determine the dominant cognitive processes and

form an idea of potential therapeutic techniques.



The third section presents the main results obtained using the event-related
potentiation (ERP) method. It was noted that a comparison of data obtained before
and during the full-scale invasion revealed a greater degree of difference for the
stimulus series that included images of blurred faces compared to the scrambled
stimuli. When presented with a stimulation series with images of blurred faces in
both groups, significant differences could be observed in the three main time
intervals of the analysis epoch, reflecting the activation of mechanisms associated
with significant cognitive processing of the material. At the same time, similar
effects were not observed for images of scrambled faces - on the contrary, the
effects induced by this type of stimuli combinations were mainly reflected in
changes in the early components of the curve, which are associated with fast
involuntary unconscious responding. It can be assumed that this phenomenon once
again testifies in favor of the holistic concept of face perception. In addition,
differences in face perception strategies were found between male and female

groups.

The fourth chapter presents the results of the study performed using the
detrended moving average (DMA) algorithm. The obtained heat maps emphasize
the preservation of the level of complexity of the dynamics within the bioelectric
activity of the cerebral cortex during the perception of emotional visual stimuli. As
with the analysis of event-related potentials, a higher level of cognitive-emotional
involvement can be noted when perceiving blurred faces compared to scrambled
faces, regardless of the period of data acquisition, in both experimental groups.
When conducting an intragroup comparison between the states before the
beginning and during the full-scale invasion, it was possible to observe a tendency
to involve more resources to regulate different types of attention and memory, the
growing instability of the top-down regulation of cognitive activity, and the
difficulty of integrating input information in the “during full-scale invasion” state,

which can emphasize the effects of constant presence of stressogenic factors.



The fifth section of the work contains the results of the global field potential
method application to calculate the evolution over time for the main ratios of
electrical activity ranges - a/0, o/B, 0/p - which are considered to be markers of
dominant processes in the functional activity of the human brain. When conducting
the research, it was established that the main differences were observed in the
values of the 0/B coefficient, which confirms its significance in reflecting the level
of involvement and directed attention, as well as the use of cognitive resources in
the process of performing the current activity. The results obtained for this method
were fully correlated with the dynamics reflected in averaged ERPs. Thus, a
decrease in the level of involvement was observed mainly in the late time intervals
from the moment of the rare stimulus onset. In addition, differences were found for
male and female groups. Thus, the male group was characterized by maintaining
the level of attention when viewing stimulation series with positive and neutral
faces. At the same time, the female group was characterized not only by a more
pronounced drop in attention control but also by a decrease in the selectivity of the
response to the presented stimuli. The obtained results can form the basis for the

selection of relevant therapeutic neurofeedback protocols.
The scientific novelty of the obtained results is defined as follows:

1) For the first time, a large-scale assessment of the cerebral electrical
activity assessment in conditions of chronic exposure to a vital threat was carried
out using an arsenal of modern research methods. Currently, there 1s a lack of data
on how prolonged combat and associated aggravating factors affect the mental
state of civilians, as most war-related research has been conducted on veterans and
their family members. Also, this study highlights how existence in the conditions
of the modern information field, when standards of what is acceptable naturally
change, shapes our perception of some of the most evolutionarily important visual

stimuli.

2) For the first time, a comprehensive assessment of the neurophysiological

mechanisms of human face perception was carried out with a combination of



event-related cognitive potential methods, multifractal approaches, and an
algorithm for evaluating dynamic changes in oscillatory ratios using the global

field strength method.

3) For the first time, a comparison of two competing hypotheses was made
regarding the basic neurophysiological mechanisms of face perception for male
and female representatives under normal conditions and during long-term exposure

to stressful factors.

4) It was demonstrated for the first time that long-term exposure to traumatic
factors equally affects the organization of the functioning of neuronal networks of
attention, memory and emotional regulation in representatives of both sexes, which
is reflected in changes in the amplitude-time characteristics of cognitive potentials
associated with the event (i) ; a drop in the level of organization and predictability
of the bioelectrical signal (i1); dynamics of changes in the ratio in the 0- and B-

ranges of bioelectric activity (ii1).

Based on the obtained data, an assumption is made about the prevailing
significance of the holistic concept of this neurophysiological process. In addition,
an analysis of the dynamical alterations in face perception under the conditions of
chronic exposure to stressogenic factors and vital threats was carried out, as well as
the main parameters for the development of rehabilitation techniques based on

indicators of electrical activity of the brain were determined.

Materials based on the results of the research were published in 7 scientific
works, including three articles in scientific special periodicals (one article in a
foreign special periodical, included in the international databases Scopus and Web
of Science (Q2), and three articles in domestic scientific periodicals. Approbation
of the results was carried out within the framework of scientific conferences with

the publication of three theses.
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