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Ha quceprtauito [[[yp Onveu Bonooumupienu

"YacoBa CTPYKTYpa aKTHMBHOCTiI IMIyJbCHMX HeaJalNTHBHUX HEHPOHIB 3a

HASIBHOCTI NMPAMMX i ON0cepeIKOBAHNX 3aTPMMAHUX 3BOPOTHHUX 3B'SA3KIB"

MOJ/IaHy Ha 3M00yTTS HAYKOBOTO CTYIEHS JOKTOpa (pisocodii 3 ramysi 3Hanb 10 —

"IIpuponunui Hayku'", cnemianbHocTl 104 — "®i3uka Ta acTpoHOMis”

AKTYaJIbHICTh TEMHU.

Huceprauiitna podota lyp Onbsru BonogumupiBHN NpUCBsIYEHA BUBUEHHIO
4acoOBOI CTPYKTYypU aKTHBHOCTI IMITYJIbCHUX HEaJalNTHUBHUX HEHPOHIB 3a YMOBH,
10 B CUCTEMI HasIBHI 3BOPOTHI 3B’SI3KH 3 3aTPUMKaMU. AKTYalIbHICTb II€] TEMU HE
BUKJIMKA€E KOJIHUX CYMHIBIB, OCKUIBKM OCOOJMBOCTI BIIMOBIJHUX TPOIECIB
BU3HAYAIOTh XapPaKTEPUCTUKH IITYYHUX Ta MPUPOJHUX HEPBOBHX CHCTEM Ha
pI3HUX PIBHIX. A caMme, TeMaTHUKa JOCTIIKEHHS Mae 0e3MoCepe/IHiil CTOCYHOK 10
3’SCyBaHHsI MPUHIMIIB KOJYBAaHHS CUTHAIIB Ta mepenadi iHdopmarlii B MO3KY.
AJDKe BIIOMO, 1110 MEPIIOYEeproBe 3HAYEHHS MpPU aHali31l HEHPOHHOT aKTUBHOCTI

Ma€ 4acoBe MOJIOKEHHS CIaiKiB (HEpBOBUX IMITYJIbCIB) Ta YACOBUM 1HTEPBAT MIXK
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Humu. lle ckmaguuit 1 eBpUCTHYHUI Tpolec, 1 WOro MOCHIIKEHHS BUMAarae
3aydeHHS SK CEpHO3HOTO MaTeMaTHYHOTO amapary, Tak 1 mepeadadae
3aCTOCYBaHHS CIICIMIAIBHIX MaTEeMAaTHYHUX Mojenieid. OHUM 3 0a30BUX € TIIXI1I,
B paMKax sIKOTO 3a3HadeHa HEPBOBA AISUTbHICTH MOJEIIOETHCS K CTOXACTHYHUM
IIPOIIEC, a TOJIOBHOIO METOIO JOCIIPKEHHS € BU3HAYCHHS XapaKTePUCTHK TaKOTO
nporecy. [Ipu boMy CKIaAHICTh 3a7a4, SIKi BUHUKAIOTh B MPOIIEC] TOCHIKEHHS 1
SKi JIOBOIUTHCS PO3B’SI3yBaTH Ha PI3HUX €Tarax, Cepro3HO OOMEXKY€e CIECKTp
HAsBHUX MPAaKTUYHUX Ta TEOPETHUYHUX pE3yJbTaTiB B IiA oOmacti. Bkaszana
oOCTaBMHA MPHUMYIIY€E I[IHYBaTU HOBI pPE3yJbTaTH K TEOPETUYHOIO, TaK 1
IPUKIATHOTO XapakTepy. B 11boMy ceHci mpejacTaBieHa podoTa € aKTyalbHOIO 1

CBOEYACHOIO.
OuiHka cTpyKTYpH, popMH Ta 3MicTy auceprauii.

HucepramiitHa poOoTa CKIaAa€TbCsl 31 BCTYIy, I'STH PO3ALUIB, MICTHTH
3arajbHl BHCHOBKH, CIMCOK BHKOPHUCTAHMX JITEPATYpPHUX JDKEPEN, a TaKOX
JIOAATOK 31 CIUCKOM ITyOJTiKallii 3a Temoro aucepraiiii. Oocsr podotu ckiangae 145
CTOPIHOK, poOoTa MicTUTh 24 pUCyHKH, 4 Tabnui, a 6i0miorpadiuHmii CIIMCOK

MmictuTh 109 ocunans. Hazea oucepmayii 6ionosioac ii cymi.

Bcmyn wmictuTh 3aralibHy 1HGOpMAII0 Mpo aucepTaiiiny poboty. Tam
HABOJIUTHCS 1H(OPMAILIis 00 aKTYaIbHOCTI POOOTH, TOCTAHOBKH 3aJ1a4l Ta METH
JOCIIIJKEHHS, @ TAaKOXK I1HII KOPUCHI W BaXKJIMBI BIJIOMOCTI MPO Xapakrtep 1

cnenudiky poObOTH Ta JOCTIKEHHS B LIJIOMY.

Y nepwomy po30ini Ppo3rAAAAIOTHCS MOJEIlI Ha OCHOBI ITOOJMHOKHX
IMITyJTbCHUX HEaJalmaTUBHUX HEHUPOHIB. 30KpeMa, WIeThCcsS TpO IHTETPYHOUi
HEWPOHHU 3 BTpAaTaMH Ha eTalll CTUMYJISIIIT ToukoBUM mporiecom [lyaccona, Ta mpo
3B’SI3YIOUMN HEWPOH, CTUMYJISIIS SIKOTO BiJOYBA€ThCA IMOTOKOM BHUIIAJIKOBHUX
iMmysbCiB. 1[I Momeni 3akmanaroTh (GyHIAMEHT JUIsl MOAANBIINX JOCTIIKECHD, B
SKUX JIeTaJbHINIE PO3TIISAAEThCS BIUIMB HA CTATHCTHKY aKTUBHOCTI HEHPOHIB

3aTPUMaHOTO 3BOPOTHOTO 3B SI3KY.



Y Opyeomy po30ini BUBYAETHCS aKTUBHICTh HEUPOHIB 32 YMOBH, IO ICHYE
raJIbMiBHUM 3BOPOTHIN 3B’SI30K 13 3aTpUMKOI0. CTUMYJISIIS TaKOro HEUPOHY B
paMKax JOCHiKyBaHOI Mojeni BiOyBaeTbcs TOUKOBUM mporiecoM Ilyaccona.

AHan3y€eTbCs CTaTUCTUKA HEUPOHHOT AaKTUBHOCTI.

Y mpemvomy po3oini IOCHIIKYBaHI MOJCTI YCKIQJHSIOTHCS IUIIXOM
BpaxyBaHHSl TIPOIECIB BIJHOBJICHHS B JuHamili HeuponiB. Taki momem €

OIVKYMMU 332 CBOIMH BJIACTHBOCTSIMU A0 PCaJIbHUX CUCTCM.

Y uemeepmomy po30ini BUBYAETHCS BHUIAJOK, KOJIU y HEWPOHIB ICHYE
30yIKyBaJIbHUNA 3BOPOTHIM 3B 530K, 1 1IeH 3B SI30K Peali3ye€Thes 13 3aTPUMKOIO B

yaci. B pamkax Takoro miaxoay JTOCHIIKYIOTbCS IMIIYJIbCHI HEHPOHH.

Y n’amomy po3oini yBara npUAUISIETBCS aHANI3y peBEPOATUBHOI JUHAMIKU
IMITYJIbCHOT HEMpOHHOT Mepesxi. Mepexxa rnepedyBae i €10 PI3HUX MOYaTKOBUX

CTUMYJIIB.

Y sucnogéxkax poOUTHCSA y3arajJlbHEHHS OTPUMaHUX pe3yJbTaTiB Ta
OKpPECIIIOIOTHCA OCHOBHI MO3WIII1, 110 BUKIMKAIOTh HAWOUIBIIMI HAyKOBUH Ta

MPaKTUYHUHN THTEPEC.
3B’5130K po00TH 3 HAYKOBUMM NpPorpaMamMu, mjianamm, remamu H/IP.

JuceprariitHe AOCHIKCHHS BUKOHYBAJIOCS BIAMOBIAHO O JOCIITHHUIIBKOT
TEMaTUKU  BIIJAULY  CHUHEPreTMKM  [HCTUTYTYy ~ TEOpeTHYHOi  (Pi3uKH
iM. M.M. Boromro6oBa HAH Vkpainu. A came, poboTa mpoxoauia B paMKax

TaKHuX TEM.

- "lunamika YTBOPEHHS IPOCTOPOBO-HEOAHOPIIHUX CTPYKTYp y

0araTouacTrHKOBHX cucTemax' (0118U003535);

- "[raykoBaHl TIyMOM JUHaMiKa Ta KOPENAIii B HEPIBHOBAKHUX CHUCTEMax

(0120U101347);

- "MaTreMaTtuyHi MOJENl HEPIBHOBRKHHUX IMPOILECIB Yy BIIKPUTUX CHUCTEMAXx

(0120U100857).



Crynminb  OOIPYHTOBAHOCTI  HAYKOBHX  II0JIO)KeHb, BHCHOBKIB,

peKOMeHAaNii, HAJaHUX B JUCEPTALii, IXHS JOCTOBIPHICTD.

PesynpTaTn poOOTHM TPYHTYIOThCS Ha BUKOPHUCTaHHI HaIIWHHUX, A00pe
aJlariTOBaHUX 1[I 3a7a4l TOCHiKeHHs Mojeneld. CriBBiAHOIICHHS, POpMyYIH Ta
3QJIGKHOCTI, OTPUMaHI B JOCHIKEHHI, KPUTUYHO aHAN3yIOThCS SK Yy ILIaHi
KOPEKTHOCTI BUKOPHUCTAHUX MAaTeMAaTUYHHUX MPOLEAYpP, TaK 1 B KOHTEKCTI IXHBOI
BIJIMIOBITHOCTI 710 pEAJIbHUX CHCTEM. TlamM 1€ MOXJIHBO, PE3yJbTaTh
CHIBCTAaBIISIFOTHCS 3 ICHYIOUMMH €KCIIEPUMEHTAILHUMU JTAHUMU Ta pe3yIbTaTaMu
YHICIIOBOTO (KOMII IOTEPHOTO0) MOJIetoBaHHs. Bcee 11e 1ae miicTaBu CTBepKyBaTH,
10 OTPHMMAaHI B JUCEPTAIiHIN poOOTI pe3ybTaTu € HalIMHUMH, JOCTOBIPHUMH,
OOTpYHTOBAaHMMHM, a BHCHOBKM Ta PEKOMEHAIlli, 3po0JieHI Ha IXHIH OCHOBI, €

KOPEKTHUMHU.
HaykoBa HOBM3HA Ta IPaKTH4YHE 3HAYEHHS OTPUMAHUX pPe3y/bTaTIB.

Po6oTa MiCTUTB CyTTE€BO HOBI HayKOBI pe3yJsibTatu. Cepesl OCHOBHUX MOKHA

BUJIIJTUTH HACTYIIHI:

- Po3paxoBano TBipHY (yHKIIIF0O MOMEHTIB JIJIsi MOJIEJl 1HTETPYIOUOTro HEHpoHa 3

BTpaTaMH.

- OTpUMaHO CTaTUCTUKY [JIs1 JIOBXKUH MIDKIMIYJbCHUX IHTEPBAJIB Yy pI3HUX

pexKUMaXx.

- leranpHO TmpoaHaNi30BaHO (YHKIIO PO3MOAUTY BHUXIIHUX MIKCIAWKOBHUX

1HTEpBaJIIB.

- 3HaliIcHO yMOBY ICHYBaHHSI CTAI[lOHAPHOTO pEXKUMY B POOOTI HEUPOHHOI

CHCTCMU.

- BusnaueHo BIUIMB pexuMiB (YHKI[IOHYBaHHS HEMPOHHOI CHUCTeMH Ha Tl
CTATUCTUYHI XapaKTEPUCTHKHU, 1, 30KpeMa, Ha TyCTHUHY PO3MOALTY aKTUBHOCTI

HEHPOHIB.



[IpakTiuHe 3HAa4YeHHs OTPUMAHUX B JUCEPTALIMHOMY JOCIIIKEHHI
pe3yabTaTiB MOB’sI3aHE B MEPIIY Yepry 3 iXHIM MOTEHIIHUM BUKOPUCTAaHHSAM B
aHali3l eKCIEePUMEHTAIbHUX JMaHUX. TaKoX pe3yJbTaTH POOOTH MOXYTh OyTH
BUKOPUCTaHI Il TMPOTHO3YBAaHHS BJIACTUBOCTEH INTYYHHUX CHUCTEM HEHPOHHOTO

THUITY.

IToBHOTaA BHUKJIay HAYKOBHUX IOJIO0KCHDb, BI/ICHOBKiB, peKOMeHIlaHiﬁ B

ony0JIiKOBAHMX MpAaNsAX.

3a pe3ybTaTamMu AUCEPTALIMHOTO AOCTIHKEHHS 0y10 0myOIikoBaHoO 4 cTaTTi
y daxoBux xxypHanax ta 1 npenpunt. Po6ora npoiinuia arpo0ariiro Ha ceMiHapax
InctutyTy TeOopeTnuno ¢izuku iMm. M.M. boronto6oBa HAH Ykpainu Ta Ha 1HIIUX
KoH(epeHIisIX Ta cemiHapax (3araigbHa KuibkicTh 16). Cmig 3a3HauuTH, MO
ampoOairisi pe3yibTaTiB JHUCEpTallii € JI0CTaTHhOIO, a OIMyOJiKOBaHI CTaTTI M
NPENpUHT B MOBHIA Mipl BI1IOOpaKalOTh pe3yJbTaTH poOOOTH 1 ii HAyKOBUU

XapakTep.
BianoBigHicTh NpUHIIMIIAM aKaJAeMi4HOI J00PO4€CHOCTI.

B mucepramiitniii po6oti Llyp O.B. Ta B ii HaykoBuUX mparsgx MOPYIICHb
aKaJeMIvHO1 I0OpOYECHOCTI He gussaeHo. JlucepTalis Ta HAyKOB1 Mpall MiCTATb

KOPEKTHI MOCUJIaHHS Ha pOOOTH IHIITUX aBTOPIB.
IIuTaHHs Ta 3ayBa’KeHHS.

Huceprariiitna pob6oTa B IJIOMy BHKOHAaHAa Ha BHCOKOMY MpodeciiHOMY

piBHi. Pazom 3 TuM, 10 poOOTH € AeKiJbKa 3ayBa)kKeHb. 30KpeMa:

1. B po6oti 6axkaHo OyJi0 OM MpUILTUTH OUIbIIE YBaru NOPIBHSHHIO (SKILO
HE KUTBKICHOMY, TO Xo4ya O SKICHOMY) BUKOPHUCTAHUX MOJIEIe 3 pearbHUMU

CHUCTCMaMU.

2.Y gucroskax 1o poboTu 0ysi0 OM AOUITEHO 3MICTUTH aKIIEHT 3 KOHCTAaTAaIlii
BCTAHOBJIEHUX (DaKTIB Ta IMepepaxyHKy OTPUMaHUX pe3yJbTaTiB [0 OUIbII
rIMOOKOTO aHaMi3y pe3yJbTaTiB POOOTH B KOHTEKCTI TOTO, SIK BOHU 3MIHIOIOTH

PO3YMIHHS TIPOIIECIB, 11O BiI0YBAIOTHCA B HEHPOHHUX CHCTEMAX.
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3. Cnucok miTepaTypHUX JKEpesl € KOPeKTHHM 1 aJleKBaTHO BioOpaxae
CTPYKTYpy 1 XapakTep MpOBEIEHOr0 IOCHTIUKeHHA. PazoM 3 TUM, B HBOMY
Ipe/CcTaBiCHa 3HAayHa KUIBKICTh JOCHUTH JAaBHIX poOiT. HasBHICTE y couUCKy

0111101 KIJTBKOCT1 pOOIT, BUKOHAHUX B OCTaHHI POKH, HE Oyiia Ou 3alBOIO.

PazoM 3 TuM, 1l 3ayBaKEHHS HE € MPUHLUIIOBUMHU 1 MalOTh pajlle
peKOMEHIAlIiHUN xapakTep. BOHM JKOAHMM YMHOM HE NPUHUXKYIOTH SIKICTb

po0OTH Ta 3HAUYIIICTh PE3yJIbTATIB, OTPUMAHUX B HiH.
3arajibHU BUCHOBOK.

[TincymoByrOuM, CIiJi 3a3HAYUTH, IO MyOJiKaiii 3a TeMOw JucepTailii
BIJINOBIJIal0Th BUMOTraM MyHKTIB 8 Ta 9 "[lopsaKy npucymKeHHs CTyHeHs TI0KTopa
¢1mocodii Ta ckacyBaHHS PILIEHHS Pa30BOi CIELIAI30BaHOI BUCHOI Paay 3aKJIaLy
BUIIOI OCBITH, HAayKOBOI YCTaHOBU TIIPO TIPUCYIKEHHS CTYHEHsS JOKTOpa
¢d1nocopii”, 3aTBepmxenoro I[locranoBoro Kabinety MinicTpiB Ykpainu Ned4 Bin
12 ciuns 2022 poky. [Tomana B poO0TI anomayis B110Opakae OCHOBHI MOJOXKEHHS
nucepTarlii, ohopmiieHa BIJIMOBITHUM YUHOM YKPAiHCHKOIO Ta AaHTJIHCHKOIO
MoBamu. [lucepralisi Ta aHoTallis BIAMOBIaIOTh BHUMOTraM IYHKTIB 6 Ta 7
"Tlopsigky TpUCYIDKEHHSI CTymneHsl ToKTopa ¢inocodii Ta cKacyBaHHS PIllIEHHS
Pa30Boi CIeliaNi30BaHOl BYCHOI pajy 3aKjIaay BHIIOT OCBITH, HAYKOBOI yCTAaHOBH
PO MPUCYIKEHHA CTylneHs JokTopa ¢inocodii’, 3arBepmxeHoro IlocranoBoro
Kab6inery MinictpiB Ykpainu Ne44 Bin 12 ciuns 2022 poky, a TaKOX BiJIITOBIAIOTh
"Bumoram 10 odopmieHHs aucepTalii’, mo 3aTBep/keHHl Hakxazom

MinictepcTBa ocBiTH 1 Hayku Ykpainu NedQ Bin 12 ciuns 2017 poky.

3ayBakeHHsI TIOJI0 JMCEPTaIlIiHOiI poOOTH B IJIOMY HE BIUIMBAIOTH Ha ii
no3utuBHY OIiHKY. ucepTtaris Lllyp Onsru BonogumupiBau Ha Temy "UacoBa
CTPYKTYpa aKTUBHOCTI IMITyJIbCHUX HEAJaITUBHUX HEUPOHIB 32 HASSBHOCTI MPSMHX
1 OIIOCEPEIKOBAHUX 3aTPHMMaHUX 3BOPOTHHUX 3B’SA3KiB" BIAMOBIIAE CIEIIATBHOCTI
104 —"®i3uka Ta actpoHomis" 3 ranmy3i 3HaHb 10— "TlpupogHuui Hayku" Ta
BuMoram 'Tlopsiaky mpuCyKEHHSI CTymneHs AoKTopa ¢inocodii Ta ckacyBaHHS
pIIIeHHS Pa30BOi CIeNiali30BaHO] BUEHOI paay 3aKjaay BHUILOI OCBITH, HAYKOBOI
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YCTaHOBU MPO MPHUCY/UKEHHS CTYyINEHsA AO0KTopa ¢igocodii’, 3aTBepIHKEHOTO
[ToctanoBoro Kabinery MinictpiB Ykpainu Ned44 Bin 12 ciuns 2022 poky Ned4 31
3MiHamu, BHeceHUMU 3TiMHO 3 [loctanoBoro KaGinety MinictpiB Ykpainu Ne341
Bix 21 Oepesns 2022 poky, a takox 'Bumoram no odopmieHHs auceprarii’,
3arBepxeHnx Hakazom MiHictepcTBa ocBiTH 1 Hayku YKpainu Ned( Big 12 ciuns
2017 poxky, a ii aBtop, Lllyp Onbra BonogumupiBHa, 3aCiIiyroBy€ Ha MPUCYKCHHS
HayKOBOTO CTymeHs qokTopa ¢imocodii 3 ramysi 3HaHb 10 — "[Ipupoanuyi Hayku'"

3a cnerianbHicTio 104 — "di3uka Ta actpoHoMis".

OnoHeHr:

[Ipodecop kadenpu TeopeTH4HOI
¢b13ukn  Gi3UIHOTO (HaKYyIbTETY
KwuiBcbkoro HalllOHAJIBHOTO
yHiBepcuteTy  imeHi  Tapaca
[lleBuenka, gokTOp  (hi3HKO-

MaTeMaTUYHUX HayK, mpodecop A Bo Onexciit BACUJIBEB



