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104 dizuka Ta acTpoHOMIs

AKTyasqbHicTh TemMH aucepTamii. [[ucepramiiina po6ora Ilyp O. B. ctocyeThes
MOJIETTHOTO OIHCY OHOTO 3 OCHOBHUX IMHUTaHb B JIOCIIIPKEHHI MO3KY, @ CaMe MPOIIEeCiB MUCIICHHSI.
YacTHHOIO LIbOTO MUTAHHSA € MpolsieMa HEWPOHHOIO KOAYBAHHS Yy KOHTEKCTI 3’sCyBaHHS MeEXaHi3-
MiB, IO JIEXKATh Y MOTO OCHOBI, a TAKOX MepepoOKku iHPOPMAIlii/CUTHATIB Y pealbHUX HEUPOHHUX
Mmepexax. HelipoHH reHepyloTh CTEpPEOTHUIIHI €JEKTPUYHI IMIYIbCH, 110 HA3MBAIOThHCS CHAMKaMH.
BBaxaeTncs, mo iHdopMallis y HEpBOBii CHCTEMi MepenaeTbesi He (POPMOIO TAaKUX EIEKTPHUYHUX
IMITyZIbCIB, @ IXHIM po3TamlyBaHHsAM B 4aci. HelipoHHa aKTHUBHICTh € BHUIAJKOBOIO, TOMY
MaTreMaTU4Ho ii MO)KHA OTMCYBATH K TOYKOBHI CTOXaCTUYHHUH IMpoIec. Pe3ynpTariB Takoro onucy
HEHPOHHOT aKTUBHOCTI TOYKOBUMHM CTOXaCTUYHHUMHU IIpoIiecaMu J1oci Oya0 OTpuMaHO Hebararo, 110
MOSICHIOETBCS CKJIQJIHICTIO TAKOTO MAaTeMaTHYHOTO Migxoxy. s onmucy mepeTBOpeHHs! CUTHANIB B
OKpPEMOMY HEWPOHI BBAXKA€ETHCA, 110 HA HOTO BXiJ MOAAETHCS BUIAIKOBA MOCIIJOBHICTh IMITYINbCIB,
fgKa € peaii3ali€o MeBHOr0 TOYKOBOTrO mporecy. HelipoH mnepeTBoproe ii B iHIIY BUIAIKOBY
MOCIIIIOBHICTh IMITYJIBCIB, JJISl SIKOi CTaBUTHCS 3a/lada 3'ACyBaTh CTAaTUCTUKY YaCOBHUX IHTEpBAIiB
MK ITOCTIIOBHO PO3TAIIOBAHMMH Yy Il IMOCIIIOBHOCTI IMITylIbcamMH. SIKIIO PO3MOAUT MiX-
cnaiikoBux intepBaiiB (MCI) € excionenuiiinuM ta okpemi MCI € Hezane)XkHUMH, 1€ 03HAYAE, 1110
TOYKOBHUI TPOIEC, KU ONMKCYe TE€HEpaIlilo CIaiKiB, € MyaCCOHIBCHKHM, a OTXKe, ImpolecoM 0e3
nam'saTi Ta 6e3 Oy/b-sKoi 4acoBoi cTpykTypu. s npouecy IlyaccoHa iHTEHCHBHICTB MpoLECy He
3aJISKUTh BiJ MOMEPEHIX Mofiil Ta € cranor. Toukoswii mpouec [lyaccona yacTo BUKOPHCTOBY-
€TbCS SIK MOZIETIb HEHPOHHOT aKTUBHOCTI. TOMy aKkTyaJIbHOIO € 3aj1a4a MepeBipku 00IPYHTOBAHOCTI
TAKOTO MPHUITYIIEHHS JUTsl CTAaHAAPTHUX HEMPOHHUX MOJIETICH.

HemronaBHi excriepuMeHTalbH1 JOCTIKEHHS BUSBIIIN MOIIUPEHICTh Y TOJIOBHOMY MO3KY Ta
BaXUIMBICTh JJIs1 Oro (yHKIIOHYBaHHSI HEMpOHIB 3 ayrarncamy. Taki HEMPOHM MarOTh 3B S3KU HE
JMIIe 3 IHIIMMU HeWpoHamH, a i 3 camMuMu coOoro. [HIIMMM cioBaMH, Mae Miclie 3aTpUMaHUN
3BOPOTHUH 3B'SI30K, SKUA MOke OyTH 30y/KyBaJlbHUM a0O TrajbMIBHUM B 3aJIeKHOCTI B TUIY
HeiipoHy. ToMy € akTyaJIbHUM JIOCITIJPKEHHS BIUTUBY HAssBHOCTI 3aTPMMaHOT0 3BOPOTHOTO 3B'SI3KY Ha
CTaTUCTUKY aKTUBHOCTI IMITYJIbCHUX HEHPOHIB.

[Ile oqHUM Ba)KIMBUM NMUTAHHSIM HEHPOHHOTO KOAYBaHHS € CTUCHEHHs iH(dopmaii. Panime
OyJ70 3ampONOHOBAHO MOXJIMBHUHM (I3UYHMI MeXaHI3M CTHCHEHHs 1H(opMalii sK HpsAMyBaHHS
PI3HUX AMHAMIYHUX TPAEKTOPIN CUCTEMH, 3B’ A3aHUX Mk COO0I0 HEHPOHIB 10 OTHOTO 3 aTTPAKTOPIB
1iei cucrteMd. BaxinBo, M0 yac MPOXOIPKEHHS IMIIYJAbCY MK JIBOMa HEMpOHaMH CHCTEMHU €
CKIHYEHHUM, TOMY y Takiii cuCTeMi HasBHMH 3aTpUMaHUN 3BOPOTHMI 3B'SI30K. Y 3B'SI3KYy 3 BHIIE
3a3HAYEHUM, aKTyaJbHUM 3aBIAHHSIM € 3'ACyBaHHS (DI3MUHOTO MEXaHI3My NpPSIMYBaHHS PI3HHUX
JMHAMIYHUX CTaHIB HEMPOHHOI MEpeXi 10 OJJHOTO 3 aTTPAKTOPIB.

HaykoBa HOBH3HAa OTPHMAHUX ABTOPOM Pe3yJIbTATIB MOJISTa€ B HACTYITHOMY:

- Jlist Moneni IHTeTpyrouoro HeHpoHa 3 BTpaTaMy 3 IMOPOTOM JIBiHKa Ofep)KaHO BHUEPITHUN OIHKC
CTaTUCTUKH JOBXUH BUXIJHUX MDKIMITYJIbCHUX IHTEpBaIiB B TEPMiHAX TBIPHOI (PYHKIIiII MOMEHTIB,
Ky 3HAUJECHO SBHO.

- Jlna Mozeni 3B'A3yr04Oro HEMpoHa 3 MOPOroM 2, Yy BUMNAJKY CTUMYIALI] 3araJlbHUM TOYKOBUM
MpPOLIECOM BIJIHOBJICHHA, 3HaijieHo mnepeTBopeHHs Jlammaca (QyHKOIT po3moniay BUXIAHHUX
MiKCIaiikoBuX iHTepBasiB. [lJis KOHKPETHOTO MPUKIAAY CTUMYISALIl y BUDIAAl npouecy Epnanra
3HAWJIeHO ABHUM BUIISA (PYHKIIT PO3MOALTY BUXITHUX MIKCITAUKOBUX 1HTEPBAIIB.

- Byno gociipkeHo sK JiHig 3aTPUMaHOTO 3BOPOTHOTO 3B'SI3KY BIUIMBAE HA CTATUCTHKY aKTHBHOCTI
IMITYIIbCHUX HEHPOHIB. 30Kpema:



1. loBeneHo, 10 3a CTUMYJIALI] HEWpOHA 3 TaJbMIBHUM a00 30y )KyBaJbHUM 3aTPUMaHUM
3BOPOTHUM 3B'A3KOM Oylb-IKUM TOYKOBHM IPOIIECOM BIJHOBJIEHHS, Y TOMY YHCI MPOIECOM
[Tyaccona, fioro croxacTMyHa aKTHBHICTh BHXOIMTHME Ha CTalllOHAPHUU pexxuM. byno 3HaiineHo
YMOBY ICHYBaHHS Ta €IWHOCTI TaKOTO CTAaI[lOHAPHOTO PEXKHUMY, a TaKOX sBHI (OPMYIH ISt
OOUYUCIICHHS HOTO XapaKTEPHUCTHK.

2. lna xiacy HEHpPOHHUX MOJENEH, IO CTHUMYJIIOITHCS TOYKOBUM Iporiecom Ilyaccona
OTPUMaHO 3B'A30K MK (yHKuieto posnoaury Buximuux MCI s HelipoHy 3 3arpuMaHUM
rajbMiBHUM, a00 30y/DKYBaJIbBHMM 3BOPOTHUM 3B'SI3KOM Ta BIJIIMOBIIHOKO (DYHKIIEHO PO3MOILTY AJIS
TaKOTO X HEHpoHa, aje 0e3 3BOPOTHOrO 3B'sA3Ky. Takoxk Oyno 3HAWICHO 3B'S30K MiXX MOMEHTAMH
¢byskuii posnogiury Buxigaux MCI s HeHpOHY 3 3BOPOTHUM 3B'SI3KOM Ta MOMEHTAMH BiJIITOBITHO1
GbyHKIIT pO3MOLTY U1t TAKOTO K HEWpOHa, ajne 6e3 3BOPOTHOTO 3B'SI3KY.

3. Pesynbrar n.2 Oynio po3MMPEHO AJIs TajJbMIBHOTO HElpoHA HA BUMAJOK, KOJM CTUMYJIOM
€ 3araJbHMIA MPOLEC BITHOBICHHS. Pe3ynbTar mpouTIoCTpOBaHO HA MPHUKIAl CTUMYJISIII IpOIecoM
Epnanra.

- Bymo pocnmimkeHo TMHAMIKY IMITYJIbCHOT HEHPOHHOT MepesKi, 0 BUKJIMKaHA IEBHIUM ITOYAaTKOBUM
CTUMYIIOM. byno 3’sicoBaHO SKUM € (QI3UYHHI MeXaHi3M MpOoIeCy MPSIMYBaHHS PI3HUX TUHAMIYHHUX
TPAEKTOPii, BUKITMKAHUX PI3HUMH ITOYATKOBHMH CTHMYJIAMH, JI0 CTAI[IOHAPHOTO CTaHY.

IIpakTHyHe 3HAYeHHS OJepP:KAHUX pe3yJabTaTiB. PoboTa Mae TeopeTHUHUI XapakTep 3 JOCHTH
BaroMOI0 YacTKOKO KOMIT FOTEPHOTO MOJICTIOBaHHS, MPOTE OTPHMAaHI y JAucepTauii pe3ynbTraTu
MOXYTh OyTH BHMKOPHCTaHI IMpH aHaNi3l EKCIePHUMEHTAIbHO BUMIpsHUX posnonirie MCI mio6
3'ICyBaTH, UM Ma€ JOCIIKyBaHUH HEHPOH ayTarCH.

OOrpyHTOBaHICTH i JOCTOBIPHICTh HAYKOBHMX I10JIOK€Hb, BHUCHOBKIB i pexoMeHpauii, ski
3axMIaKThes. Jucepraiiitna po6oTa BiaNoOBiga€ BUMOTaM 0 JOCHIHKEHb TaKoro piBHA. PoboTy
BUKOHAHO Ha HAJI)KHOMY HAyKOBOMY piBHi. JlocTaTHHO BUCOKHH piBEHb OOTPYHTOBAHOCTI HAYKOBHX
KOPEKTHICTIO MaTeMaTUYHUX MTOCTAHOBOK 3a/1a4. OcoOaMBO Ciij] BIJ3HAYUTH BUHATKOBY YITKICTh Ta
JEeTaJbHICTh OMHUCY «MIKPOCKOIIKM» THX YM IHIIMX €JIEMEHTAPHHUX IMPOLECIB Y JAHILIOKKY MOJIIN
«CTUMYJISILIS-TIPOXOPKEHHS.  IMITYJIbCOM 3BOPOTHOTO 3B’SI3Ky — TeHepallis craiiky» Ha MOBI
nepexiTHUX HMOBIPHOCTEHW Ta MpEeICTaBIeHHS i BIUIMBY HAa «MAaKpPOCKOIMIYHI» XapaKTePUCTUKU
CUCTEMM Yy BUIVISIII CTaTUCTUKM MDKCIAWKOBHX 1HTEpBadiB. BHCHOBKM 1O poOOTI € YITKUMHU,
JIOTIYHUMH Ta BUIUIMBAIOTH 13 TEOPETUYHMX JIAHUX Ta Pe3YJbTATiB KOMII IOTEPHOTO MOJEIIIOBAHHS,
OTPUMaHHUX aBTOPOM.

IMoBHOTa BHKJ/IaAy B HayKOBHUX MyOjikamisix. Pesynbratn HayKOBUX JOCIHIKEHb, OTPHMaHUX Y
aucepTalii, omyoaikoBaHO y 4 >KypHaJbHUX MyOmikamisgx Ta | MpenpuHTi, IO € AOCTaTHIM s
aucepTaliitHoi podotu nokTopa diutocodii.



BusiBiieHi Hego/1iky Ta 3ayBaskeHHS 10 podoTH:

1. Y po6oTi oOTprMaHO BUPA3W IJIs CTAIlIOHAPHOTO PEKUMY CTOXaCTUYHOI aKTUBHOCTI HEHPOHIB Ta
MIPOaHaJI30BaHO YMOBY HOTO iCHyBaHHA Ta €qMHOCTI. L{ikaBo Oyno O TakoX OLIHUTH Yacu BUXOAY
CUCTEMHU Ha TaKUN PEeKUM.

2. Ha pucyHnkax y posninax 2-4 HaBOJSTHLCS JIaHi, HE MOB’s3aHi 3 TIEBHOIO MOJEILIIO HelipoHa. [Ipu
[[bOMY BOHU IMOPIBHIOIOTHCS 3 KOMIT IOTEPHUM €KCIIEPUMEHTOM JJIsl KOHKPETHOI HEHPOHHOT MOJIeli.
Crnocrepiraerbes Maiike i1eanbHa BIAMOBIAHICTH pe3yabraTiB MojentoBanHs MonTte-Kapno (MK)
TUM Y IHIIAM TEOPETUYHUM TiAXoJdaM, Jie B SIKOCTI TapamMeTpiB omucy (IirypyrTh JuIIe
XapaKTePUCTUKHU MPOLECY CTUMYJISLIT Ta BIACTHBOCTI 3BOPOTHOTO 3B’SI3KY. SIK MOXHA MOB’sI3aTH 11
nBa (haKTH, TUM OLUIbIIE TOSICHUTH 17cabHE BIATBOPECHHS PE3yJIbTaTiB TEOPETUYHOTO MIIXOMY JJIS
3arajgbHOrO KJacy HEHpOHHUX Mojenel 3 moporoM 2 1 moaemoBanHs MK 3 1iIkoM BU3HAYeHUMU
rapaMmeTpamu HelpoHa?

3. Tounuii onuc craructuku MCI 111 3arajibHOTO Kjlacy HEMPOHHUX MOJIENEN ClIpaBeJIMBUI JIMILE
y MEeBHOMY YacoBOMY iHTepBaii. HartomicTh, BHOpaHa Mojaenb HEHpOHA YMOMIJIMBIIOE TaKHM
pPO3paxyHOK JUIsl BCIX 4YaciB CIIOCTEPEKEHHs. XOTUIOCh OM Marh 4iTKe BU3HAYCHHS YaCOBHX
MPOMIXKKiB, Ha KHX Bce e MoxuiuBuit oruc MCI Ha MOBi 3aranpHOrO Kjiacy HEMPOHHHUX MOJENEH,
1 KoM BiH B)XKE MEPECTae CIPalbOBYBATH Ta CTA€ HEOOXITHUM 3alIydaTd A0 PO3IVIIAY Ty UM iHILY
(BuOpany) Mozienp HelpoHa.

4. Y poOoTi po3rIsiIaeThCs IMiJia HU3KA K HEHPOHHUX MOJIENICH, TaK 1 MPOIECiB, MO0 CTUMYITIOIOTh
nosiBy crmaikiB. TuM He MeHIle, BiIYyBAa€ThCS MEBHA HECTaya MOPIBHSIHB IS OAHMX 1 THX K€
OOUYHUCITIOBAaHUX XapaKTEPUCTHK B 3aJIC)KHOCTI BiJ] MOZIeIi HEHPOHIB Ta/ab0 BIACTHBOCTEH MPOIIECIB
BiiHOBJIeHHS. Lle He 103BOJIs€ MOTCHIIIMHUM YUTavyaM 3pOOUTH €(heKTUBHUN SKICHUN Ta KiJIbKICHHMA
MOPIBHSUTBHUIN aHaNi3 OTPHUMAaHUX PE3YJIbTaTiB Ta PO3MUBAE 3arajioM YK€ MO3UTHBHE BPaKCHHS
BiJI quCepTaIliiHOT pOOOTH.

5. OcraHHild po3ail poOOTH TEPEOOTSHEHHI 3aHAATO JCTAIBHOI 1 YacOM HEPEICBAHTHOIO
iHpopmariero Ha Kurrant 3ragok npo Tabmuii Oracle Berkeley Database uu HaBiTh parmenTiB
KOMiB. 3 1HIIOTO OOKY, HE BHCTadae YiTKUX AediHilii, HaMp., 10 03Ha4Yae TEPMiH «peBepOepaTuBHa
JTMHaAMIKa HEMPOHHOT MEPEXi», UM 110 COOO0I0 SBJIAE Ta UM 1HIIA TpaekTopis. O4eBUIHO, IO MOBA
He Hae npo (azoBi TpaekTopii, OCKUIBKM JOCHIDKYIOTbCS JUCKPETHI MPOLECH 3a AHAJIOTIE0 3
KOMIPKOBHMHM aBTOMaTaMH. ToMy TEpMIH «TPa€KTOPIsH» 3aCTOCOBYETHCS AJIsl IEBHOTO HaOOpy yHcen,
10 XapaKTepU3yloTh CTaHW HEUPOHIB Ta/abo akcoHiB. [loOpe Oyno 6 BHECTH JOAATKOBY YITKICTh Y
1€ MATaHHSI, 100 YHUKHYTH MOXIIMBUX JIBO3HAYHOCTEH Y CIIPUHHSTTI OTPUMAHUX PE3YJIbTaTiB.

He 3Baxkatroun Ha 3poOJieH1 3ayBa)K€HHs, CIIJ BIA3HAYUTH, 110 BOHH HE 3MEHIIYIOTh HAyKOBOT
IIHHOCTI poOOTH Ta JOCTOBIPHOCTI OTPUMAaHMX MPAKTUYHMX pe3ynbTariB. Jleski 3 HMX MOXKHa
BBAYKaTU PEKOMEHAAIISIMH I110JI0 MOXJIMBUX MOAAJIBLIMX JOCIHIKEHb; 1HIII CTOCYIOTHCSI €()EeKTUB-
HOCTI NPEJICTaBICHHsI pe3yNbTaTiB Y po3pi3i iX CIPUIHATTSA yuTauaMH. YCi II’ITh 3ralaHUX IMYHKTIB
KOTHOIO MIPOIO HE 3MEHIIYIOTh TO3UTHUBHE BPAXXEHHSI B1 JUCEpTaliiHOT poOOTH.

BucHoBKH 111010 BiANOBiAHOCTI ANcepTaNii BCTAHOBJIEHUM BUMOIraM:

1. Tema nucepTaliifHOro AOCHITKEHHS, OCHOBHI TEOPETHYHI MOJOKEHHS, 110 BUHOCATHCS Ha
3aXUCT, J03BOJISIIOTH 3pOOMTH BHUCHOBOK IPO BIAMOBIIHICTH AucepTauiiiHoi pobotu Ulyp Onbru
BonogumupiBaun «YHacoBa CTPYKTypa aKTUBHOCTI IMITYIbCHUX HEaJalTUBHUX HEHpPOHIB 3a
HasiBHOCTI MPSMHUX 1 OMNOCEPEIKOBAaHMX 3aTPUMaHUX 3BOPOTHHUX 3B’S3KIB» creuiagbHocTi 104
«Di3uKa Ta aCTOPOHOMISI.

2. Jucepramiitna poborta Illyp O. B. € 3aBepiieHo0 HayKOBOIO Mparero, BUKOHAHOIO aBTOPOM
CaMOCTIMHO, MICTUTh HOB1 HAyKOBO-OOTPYHTOBAaH1 pe3yabTaTH.

3. OcHOBHI pe3ynbTaTu AMcepTalii 3 BUYEPIHOI MOBHOTOIO BHKJIAZECHI B 4 OMyOIIKOBaHUX
HAyKOBHX IpalsSIX aBTOPa, IPOMILIN MHUPOKY anpoballiro Ha KOHPEPEeHLIIX pi3HOrO piBHS.

4. Marepiaiy, 10 HaBelEHUI B JaucepTalii, 3a aKTyaJbHICTIO, HAYKOBOIO HOBH3HOIO, 00 €MOM i
DTMOWHOI0 TEOPETHYHHX JOCHIKEHb 3aJ0BOJIGHSE BHUMOTaM IO JUCEpPTAIliii CTYNeHs JOKTOpa
¢inocodii 3rizHO monoxeHs nocraHoBu KaGinery MinictpiB Ykpainu Big 12 ciuns 2022 p. Ned4



“IIpo 3arBepmkeHHs [lopsaKy MpUCYIKEHHs CTYNeHs JoKTopa ¢inocodii Ta ckacyBaHHS pillIeHHS
pa3oBOi Cremiani3oBaHOi BYEHOI pajay 3aKkjaay BHIINOiI OCBITH, HAyKOBOi YCTAaHOBH TIPO TMPH-
CYIDKCHHSI CTyIeHsl TokTopa ¢inocodii’, a 3m00yBay Llyp Onbpra BomogumupiBHa 3aciyroBye Ha
MPUCYDKEHHS HAyKOBOTO CTyIEeHs JokTropa ¢imocodii 3a cnemianmpHicTio 104 ®Di3zuka Ta
ACTOPOHOMIs.

OnoHeHt

CTapIIUii HAYyKOBUM CITIBPOOITHUK

BIJIJILTY KOMII'FOTEPHOTO MOJICIIFOBaHHS 0ararouacTMHKOBHX CHCTEM

[HCTHTYTY (i3MKK KOHICHCOBAaHUX CHCTEM

HamionanbHoi akajgemii Hayk YKpaiHu,

KaHauaat ¢is.-Mar. HayK B. B. Irnarrok



