OBIIAA XAPAKTEPUCTHUKA PABOTBI

KimoueBbie cnoBa: BAPUABEJIbBHOCTH CEPAEYHOI'O PUTMA,
KOI'HUTHUBHBIE BbI3BAHHBIE IIOTEHIHMAJIBI P300, KOI'HUTHUBHBIE
OYHKIONMM, BHUMAHUE, ITAMATDH, UHTEJUIEKT, JJIMHA CBETOBOI'O
JIHA.

[lenb: BBISBIECHNE CE30HHBIX PA3IUYMN peannu3allii KOTHUTUBHBIX (DYHKIIUNA U
ANEKTPOPU3UOIOTMUECKUX TIOKa3aTeNell KOTHUTUBHBIX BBI3BAHHBIX MOTEHIMATOB Y
3I0POBBIX MOJIOJIBIX JIFOJICH C pa3HbIMU MPOPUIIEM PETYIISIIUA aBTOHOMHOW HEPBHOMU
CUCTEMBI.

3agauu:

l. IIpoaHanm3upoBaThb COBPEMEHHYIO HAy4dHYIO JHUTEpaTypy IO TeME
MAarucTepCcKomn quccepTanuu;

2. CdopmupoBaTh TPYNIbl UCCIAEAOBAHUS C Pa3HbBIM MPO(UIEM peTysIuu
BETETATUBHBIX (YHKIIMA HAa OCHOBAaHMM aHANIM3a TOKaszaTeleld BapuadenbHOCTU
CEpPACYHOT0 PUTMA;

3. OmnpenenuTh OCOOCHHOCTH peaJM3ali KOTHUTHUBHBIX  BBI3BAaHHBIX
MOTECHIMAJIIOB Y 3J0POBBIX MOJIOABIX JIIOAE€H C pa3HbIM NpOoQUIEeM Pperysiiuu
BEr€TaTUBHOM HEPBHOW CHCTEMBI B pa3HOE BPEMSI TOJ1a;

4. BBINOJHUTH CKPUHUHT KOTHUTHBHBIX MPOIECCOB B YCIOBUSIX KOPOTKOTO U
JUTMHHOTO CBETOBOTO JHS Y 3JIOPOBBIX MOJIOABIX JIOJEH C pasHbBIM MPoduIemM
pPETYIIALMU aBTOHOMHOM HEPBHOU CUCTEMBI.

OOBekT uccienoBanus — KorHUTUBHBIE PyHKIMU. [IpenmeT ucciegoBanus —
aMIUTUTYIHO-BPEMEHHbBIC XapaKTEPUCTUKU KOTHUTUBHBIX BbI3BAHHBIX MTOTEHIIUAJIOB U
MOKa3aTeM KOTHUTHBHBIX (QYHKIMH y JHUIl C pPa3HbIM MpoQUiIeM peryisiuuu
BErE€TATUBHOM HEPBHOM CUCTEMBI.

Hayuynas HoBH3Ha pabOTHl 3aKIIOUYAETCS] B YCTAHOBJIEHUU OOBEKTHUBHBIX
MPU3HAKOB CE30HHOTO U3MEHEHHSI KOTHUTUBHBIX (PYHKIIUH y 016 ¢ mpeoOaaganueM
CUMITaTUYECKON PErysiiiui (U3HOJOTUYECKUX IIPOLIECCOB.

Pe3ynbTaThl McciieoBaHUs MarucTepcKoil paboThl OTPaXKEHbI B yOIUKALIMIX :

1. lInemenxoBa E. A., Kapman E. K., PytkeBuu C. A. [Icuxodusnonornyeckas
OIlCHKa KOTHUTUBHBIX (YHKIIUN CTYJIEHTOB B JWHAMUKE CE30HHBIX PUTMOB //
MexBy30BCKUI HayYHBI CUMIIO3UYM C MEXIYHAPOAHBIM y4aCTUEM, IOCBSIIICHHBIM
110-netuto co nHs poxaeHus uwieHa-koppecnonaenta HAH benapycn H. W
ApunuuHa. — ['pogno : I'pI'MYVY, 2024. — C.316-319

2. E.A. lllnemenkoBa, C.A. PyTtkeBud IDNEKTPOPHU3NOIOTHICCKUE TPHU3HAKH
W3MECHEHUSI BHUMAHHUS B Pa3HOE BpEeMsl TOJa y 3J0POBBIX MOJOJBIX JrOACH //
Mexnynaponnas HaydyHas KoH(pepeHus « DyHIaMeHTalbHbIE U MPUKIAIHBIE HAYKH
— menuruHe» 10 okTsa6ps 2024 r — C. 142-143.



[TonoxeHusi, BRBIHOCUMBbIE Ha 3alIUTY:

1. Xapaktep BereTaTUBHOW PETyISIIMU Y MOJIOJIBIX JIOJIEN BIUSET HA CKOPOCTh
MPOBEICHUS BO30YKIEHUSI B HEHPOHHBIX CETSAX TOJIOBHOTO MO3ra, 00ecrneyrBaronInx
peann3anui0 KOTHUTUBHBIX (DYHKIIHM.

2. B ycnoBusix pa3HOW JUIMTEIBLHOCTH CBETOBOIO JHS CKOPOCTb pPa3BUTHS
HEPBHBIX MPOILIECCOB JOCTOBEPHO Pa3INYaeTCs y HCHBITYEMBIX C NpeoliagaHueM
CHUMITATUYECKHUX BIIUSTHUU.

3. YMeHbIlIEHHE JUIMTEIbHOCTH CBETOBOTO JHS B OCEHHE-3UMHUN MEpPHO]T
MPUBOJIUT K CHUKEHUIO aIaNTallui K KOTHUTUBHBIM Harpy3Kam y MOJIOJIbIX JIOJIEH C
MPU3HAKAMU CUMIIATOTOHHH.

VYcraHoBiI€HO, 4YTO  MpeoOsajlaHie  CUMIIATUYECKUX ~ BIMSIHUM — HA
bU3M0IOrnYecKre Mpouecchl («CUILHO BO30YIMMBIE») IIPUBOJIUT K POCTY (B 2 pasa;
P<0,05) BereraTuBHOrO MOKa3aTelsi pUTMa M MOKAa3aTelsl MHIEKCA HANpPsHKEHUs, 10
CPaBHEHMIO C TPYIION «HOPMAJIbHO BO30YIMMBIX». AHAIW3 MUKOB KOIHUTHUBHBIX
BBI3BAaHHBIX MOTEHIMATOB BhISIBUI YKopoueHue nuka N1 u ynnmuaenue P300 (P<0,05)
B BECEHHE-JIETHUW TMepuoj B TIpynIne «BBHICOKO BO30yIuUMBIX». Pe3ynbrarsl
NCUXO(PU3UOIOTHYECKOT0 TECTUPOBAHUS IEMOHCTPUPYIOT JIOCTOBEPHOE YBEIUUYECHHE
KoJinyecTBa ommuook B Tectax « Taomuiel Lllynere», «KoppektypHas npoda bypaona»
n «llocmemoBarenbHOE  CIIOKEHHWE» B  OCEHHE-3UMHHUN  IIEpUOL, KOTOPOE
KOpPEIUPOBAJO € MoKa3aresieM ammnTy bl uka P300.

Marucrepckass nuccepranusi H3J0K€Ha Ha 66 cTpaHUUAax, COAECPKUT 16
PUCYHKOB, 4 TaOnuIbl, 48 NCTOUHUKOB.



AT'YJIBHASI XAPAKTAPI3CTBIKA PABOTBI

KmrouaBeist  ciioBel: BAPBIAABEJIBHACII  COPIIABAI'A  PBITMY,
KATHITBIVHBIS BBIKJIIKAHBISA TTATOHIIBIAJIBI P300, KATHITBIYHBIA
®VHKIIBI, VBATA, TIAMIb, IHTDJIEKT, TIPAJOYXAHACIb
CBETJIABAT'A JIHAL.

Mbra: BbIsSyJIEHHE CE30HHBIX aJIPO3HEHHSY Y paaii3alibli KarHITIYHBIX (QYHKIIBINA
1 2JeKTpadi3isuiariyHeIX Naka3yblKay KarHITBIYHBIX BBIKIIKAHBIX MaTIHIbIIAY Y
31apOBBIX MaJabIX JIFOA3EH 3 PO3HBIM MPOGUIEM PAryJIsibll ayTaHOMHAl HEpBOBail
CICTAMBI.

3agaubl:

1. TlpaanamizaBallb CydacHYI0 HaBYKOBYIO JITaparypy Ha TAME Maricrapckai
JIICEepTallbIi;

2. CdapwmipaBarp Tpymbl AaclieflaBaHHS 3 PO3HBIM MPOGIIEM PITYISIbI
BETeTAaThIYHBIX (DYHKIBI Ha TAajCTaBe aHami3y IMaKa3ublkay BapbIsOeIbHACII
caplLaBara peiTMY;

3. BerzHaublis acabiiBaciii p3ajiizallbli KarHITBIYHBIX BBIKIIKAHBIX HATIHIbIUIAY
Yy 34apOBBIX MallafblX JIIOA3€H 3 PO3HBIM NPO(UIEM pITyJAlbll BereTaTblyHAN
HEPBOBaM CICTAMBI ¥ PO3HBI Yac roja;

4. IpaBectii CKpBIHIHT KarHITBIYHBIX Ipalpcay Ba YMOBaxX KapoTkara i joyrara
CBETJIaBOra JHS ¥ 37apOBBIX MalablX JIOA3€H 3 PO3HBIM MPOQIIeM pPITyISIbI
ayTaHOMHAI HEPBOBAW CICTIMBI.

AOQ’exT pacnenaBaHHs — KarHiThIyHbIs GyHKUbIL. [Ipagmer nacnemaBaHHS —
aMIUTITYIHa-4acaBblsl XapaKTapbICTbIKI KATHITBIYHBIX BBIKJIIKAHBIX MAaT3HLbILIAY 1
MaKa3yblkl KarHiTBIYHBIX (PYHKIBIH y aco0 3 po3HBIM mpodiieM paryssibii
BEreTaThlyHal HEPBOBAM CICTIMBI.

HaBykoBasi HaBi3Ha paOOThl 3akioyacllla Ba YcTaHayleHHI a0’ eKThIYHBIX
OPBIKMET CE30HHBIX 3MEHAy Kar”iThIYHbIX (YHKLUBIA Yy JroA3eid 3 mepaBarait
CIMITaTbIYHAN PAryJIsiubll Qi3isIariyHbIX mpamnacay.

BriHiki 1aciienaBanHs MaricTapckail paboThl aJIJIFOCTPpaBaHbl ¥ My O IiKaIbIsaX:

1. lnemsinkoBa E. A., Kapman E. K., Pytkesiu C. A. [Icixadizisuiarigynas ampHka
KarHITBIYHBIX (DYHKIIBIN CTYAPHTAY y JABIHAMIIIBI CE30HHBIX phITMaAY // MikBY3aycKi
HaBYKOBBI CIMIIO31yM 3 MDKHApOJHBIM yja3eiaMm, mnpbicBeuanbl 110-rommsio 3 s
Hapa/LKOHHA uieHa-kapacnanmadura HAH benapyci H. 1. Apbinusina. — ['pojna:
I'pAMY, 2024. — C. 316-319.

2. E. A. lllnemsiakoBa, C. A. PyTkeBiu. DnektpadizisuiariaHbis IPHIKMETHI 3MEHBI
¥Bari ¥ po3HbI 4ac roja ¥ 3apOBBIX MaJlaJbIX JHoa3ei // MixHapoaHas HaByKOBas
kaHepsHIpIa «DyHIaMEHTANbHBIA 1 MPBIKIAAHBIA HaByKI — MeAbIIbIHE», 10
kactperunika 2024 r. — C. 142-143.



[TanaskaHHI, ITO BRIHOCAIIA HAa a0apoHY:

1. XapakTtap BereTaTblyHail paryJssipll ¥ ManabIX JIFO13€1 YIIJIbIBae Ha XyTKAacCIlb
npaBsiA3€HHS  Y30y/KOHHS Y HEMpPOHHBIX CETKaxX rajayHora Mo3ra, sKis
3a0sCIIeYBAIOLb PIATI3aLbII0 KarHITHIYHBIX (DYHKIIBIH.

2. Ba yMoBax po3Hail mpausriiacii CBeTjaBara JHs XyTKacllb pa3BilLsl HEPBOBBIX
mpatcay ICTOTHa aapo3HiBaellia ¥ acod 3 mepaparail CiIMIaTHIYHBIX YIUIBIBAY.

3. CkapaudHHEe cBeTjaBara JHS V aCCHHE-3IMOBBI TIEPBHISA] MPBHIBOM3IIG A
3HIKOHHS a[anTallbli Ja KarHiTBIYHBIX HArpy3ak y MallaJbIxX JIOA3€H 3 MPBIKMETaMmi
CIMIaTaTOHl.

YcraHoyiieHa, 1ITo repaBara CIMIAThIYHbIX YIUIBIBAY Ha (Pi31sU1aridHbis IPaiChl
(«BbICOKA Y30y KaIbHBISI») MNPBIBOA3INL Ja mnaBemiudHHs (y 2 pasel; p<0,05)
BererarblyHara Iakaszublka PBITMY 1 1HJPKCA HalpyKaHHS ¥ MapayHaHHI 3 rpynai
«HapMajbHa Y30yKATbHBIX». AHATI3 MIKaY KarHITBIYHBIX BBIKJIIKAHBIX MAaTIHIIBISIIAY
BBIABIY ckapausHHe mika N1 1 mamayxsnue mika P300 (p<0,05) y BecHaBa-JeTHI
MEephIsiT  y Tpylne «BbICOKAa Y30y/KalnbHBIX». BeiHIKI  mcixadizisiariyHara
TACIIpaBaHHs MakKa3aji CTAaThICTBIYHA 3HAYHAE MaBEIIYDIHHE KOJIbKACIIl MaMbLIaK Y
tactax «Tabmusl [yneTe», «Kapakrtypnas npoba Bbypmona» 1 «llaciasgoyuae
CKJIaJIaHHE» ¥ aCEHHE-31MOBBI MEPHIS/I, IITO Kapairoe 3 amIuIiTyaai nika P300.

Maricrapckas napicepTalibld BBIKIa3¢Ha Ha 66 cTapoHKax, 3msmrdae 16
MaJItoHKay, 4 TaOiIbl, 48 KPBIHIIL.
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GENERAL DESCRIPTION OF THE STUDY

Keywords: HEART RATE VARIABILITY, COGNITIVE EVENT-RELATED
POTENTIALS P300, COGNITIVE FUNCTIONS, ATTENTION, MEMORY,
INTELLIGENCE, PHOTOPERIOD LENGTH.

Objective: To identify seasonal differences in the realization of cognitive
functions and electrophysiological parameters of cognitive event-related potentials in
healthy young individuals with different profiles of autonomic nervous system
regulation.

Tasks:

1. To analyze the current scientific literature related to the topic of the master's
thesis;

2. To form research groups with different autonomic regulation profiles based on
heart rate variability analysis;

3. To determine the specific features of cognitive event-related potentials in
healthy young individuals with different profiles of autonomic nervous system
regulation across different seasons;

4. To conduct a screening of cognitive processes under short and long photoperiod
conditions in healthy young individuals with various autonomic nervous system
regulation profiles.

Object of the study: Cognitive functions. Subject of the study: Time—amplitude
characteristics of cognitive event-related potentials and cognitive function indicators
in individuals with different autonomic nervous system regulation profiles.

Scientific novelty: The study identifies objective indicators of seasonal changes
in cognitive functions in individuals with predominant sympathetic regulation of
physiological processes.

Research findings have been published in:

1. Shlemenkova E.A., Karman E.K., Rutkevich S.A. Psychophysiological
Assessment of Cognitive Functions in Students across Seasonal Rhythms //
Interuniversity Scientific Symposium with International Participation Dedicated to the
110th Anniversary of Corresponding Member of the National Academy of Sciences of
Belarus N.I. Arinchin — Grodno: GrSMU, 2024. — P. 316-319.

2. E.A. Shlemenkova, S.A. Rutkevich. Electrophysiological Indicators of
Attention Changes Across Seasons in Healthy Young Individuals // International
Scientific Conference «Fundamental and Applied Sciences in Medicine» — October 10,
2024. — P. 142-143.
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Main theses for defense:

1. The nature of autonomic regulation in young individuals affects the speed of
impulse conduction within neural networks involved in the realization of cognitive
functions.

2. Under different photoperiod conditions, the speed of neural processes
significantly varies in individuals with dominant sympathetic influence.

3. Shortening of photoperiod in the autumn—winter period leads to reduced
adaptation to cognitive load in young individuals with signs of sympathotonia.

Findings:

It was found that predominant sympathetic influence on physiological functions
(in the «highly excitable» group) leads to twofold increase (p<0.05) in the autonomic
rhythm index and the tension index, compared to the «normally excitable» group.
Analysis of the peaks of cognitive event-related potentials revealed a statistically
significant shortening of the N1 peak and a prolongation of the P300 peak (p<0.05) in
the spring—summer period in the «highly excitable» group. Psychophysiological testing
demonstrated a significant increase in the number of errors in the «Schulte Tablesy,
«Bourdon’s Correction Test», and «Serial Addition» tasks during the autumn—winter
period, which correlated with the amplitude of the P300 peak.

The master’s thesis comprises 66 pages, includes 16 figures, 4 tables, and
references 48 sources.
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