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PEINEH3I4A
Ha JuceprauiiHy poboTy
Ky3bpmuua BanenTriHa AnaToniiioBuya
Ha TeMy «MeTozu Ta 3aco0u MaTeMaTHYHOTO MOJENIOBAHHS PyXY PifiH 3
BUKOPHCTaHHSAM MAIINHHOIO HaBYaHHs NPECTaBIeHY Ha 3100y TTs CTyIeHs
nokropa dinocodii B ramysi 3Hans 12 — Iadopmariiiini TexHomorii
3a crienianbHicTIo 123 — KoM’ rotepHa inkeHepis

AKTyaJIbHICTb TeMH JUCepPTALlii.

YIOCKOHaIEHHs] METOXNiB Ta 3aco0iB MaTeMaTHYHOTO MOJENIOBAaHHS s
KPUTHYHHX Taly3eil eKOHOMiKU OyJio i € akTyanbHOI 3anadero. Po6ora Banentuna
Ky3bMuya mnpucBsyeHa BIPOBAIKEHHIO METONONOTI] MAIIMHHOTO HABYAHHS 3
€JIEMEHTaMM IITY4YHOrO iHTENEKTY B CKJIAQJHY NpOGJIEMaTUKy, $Ka, KJIACHYHO,
PO3B’A3yBaJIach i3 3a/ly4eHHSM HaOJMKEHUX METOJIB PO3B’S3KY HETiHIMHUX 3anay. 3
YPaxyBaHHSAM 3a3HaYCHOr0 BBAXKAIO NIPE/CTaBIEHY pOOOTY aKTyalbHOIO.

HayxoBa HOBH3HA OTPUMAHMX pe3y.IbTATIB:

3aMporNOHOBAHO  JBOPIBHEBMH METOJ MOZETIOBaHHS pyXy pifuHH 3
BHKOPHCTaHHAM pemrityactoi Mozeni BomblMaHa i 3ropTkoBoi HelpoHHOT Mepeii,
110 3MEHIIY€ Yac MOJIETIOBAHHSI;

HaOyB MONABIIOrO PO3BHTKY METOJ peINiT4acToi Momedi BonblMana 3a
PaxyHOK METOAy po3mnapalle/ifoBaHHs Ha OCHOBI mixxomay domain decomposition Ta
BUKOPUCTaHHS MOJM(}IKOBaHOT piBHOBaXHOI GyHKIIT po3moainy;

YAOCKOHAJICHO METOZ MOJENIOBAaHHs PO3B’s3yBaHHs DiBHsHHs IlyaccoHa mjis
OTPUMaHHS PO3MOALTY TUCKY 3 TIOJATBLIAM HOrO BUKOPHCTAHHSM IS KOPEKLii rmoJis
WIBUAKOCTI MPH MOJENIOBAaHHI HECTHCIMBHMX DiJMH, HA OCHOBI Moau}iKOBaHOT
HEHPOHHOI Mepexi.

3aNPOTIOHOBAHO ANANTALI0 JBOPIBHEBOTO METOY MOJETIOBAHHS PyXy piavHu
JUls BAKODHCTAHHS Ha CTieLiaibHOMy OGUHCITIOBAIBHOMY MPHUCTPOI, siKa 3abe3mneuye
MPUCKOPEHHs OOYHCIIEHb JUIS peati3oBaHoi HEeHpOHHOT MEpPEeXi MPHU MOJIENIOBAHHI
PO3B’A3Ky KpaioBOI 3a1a4i Ha OCHOBI PiBHSHHS [lyaccona mis Tucky

[IpakTuyna HinHicTL poboTw.

Po3pobnennii mMeron MopmemoBaHHs PYXy HECTUCIIUBHX DiIMH MOXe OyTu
3aCTOCOBaHO B cepi MEIULMHU, TEXHOJOTIH XiMiYHMX BUPOOHMILITB TOWIO /€
BAKJIMBO Ppeai30BYBaTH OIEPATHBHI PO3PAXYHKH 3 BHCOKOIO IIPOLYKTHUBHICTIO
00uKcIens. MeTo 103BOJISIE MOAETIOBATH PYX PiIHH 3 NOBIBHMM pO3TAlyBaHHIM
TBEPIOTO Tijla Ta Pi3HOMAHITHUMU T'DaHUYHUMHU YMOBaMH MPUTOKY Ta BHTOKY
pimunu. Po3po6nennii Mmeton moxke OyTH NpUCKOPEHHI 3a JOMOMOTOIO Pi3HUX TUIIB
anapaTHUX MPUCKOPrOBayiB, Takux sk GPU ta NPU.
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Ouinka 3micty guceprauii, ii 3aBepmeHicTs Ta JOTPUMAHHA NPHHUMNIB
aKaJeMi4uHoi 100 poYecHOCTI.

[IpoGiiemarukor0 aucepTaniiHOl po6OTH € PO3B’sI3aHHS HAYKOBO-TIPHKIAIHOTO
3aBJaHHA 3 [MIABUIUEHHS €(EKTMBHOCTI MAaTEMAaTHYHOTO MOJETIOBAHHSA pYXY
HECTUCIIUBUX DIIWH 3a HeNiHiliHO Mome/mo BosblMmana i3 BIpoBaKeHHSM
3rOPTKOBOI HEHPOHHOT Mepexi.

3a cBOIM 3MiCTOM IpeAcTaBlieHa AMCEpPTaLlis MOBHICTIO BiAmoBimae Cranpapty
BUIIOI OCBITH 3i cnenianbHocTi «123 — KoMm’totepHa iHeHepis» Ta HampsMkam
JOCIKEHb  BIANOBIAHO 70 OCBiTHROI mporpamu «Komm’ioTepHa iHXKeHepis,
30KpeMa B acreKTi CHCTeM Ta 3aco0iB OOpOONEHHS BENMKHMX JaHUX i INTYYHOTO
IHTeNeKTY.

AucepTaniiia po6oTa € 3aBEpIIEHOI0 HAYKOBOK Mpauerd i CBiTYUTH Mpo
HasBHICTH OCOOMCTOrO BHECKY 3100yBaya y HayKOBHil HAMpsM PO3BHUTKY METOJIIB i
MoJieseit o0y I0BH 3rOPTKOBUX HEHPOHHHUX MEPEK.

PosrnsHyBIIN 3BiT moRiGHOCTi 3a pesynbraramu mepeBipkH mucepTaLiifHOT
pobOTH Ha TEKCTOBi CHiBMAAiHHS, MOMHA 3POOHTH BHCHOBOK, IO nycepraiiiHa
po6ota Ky3smuya Banentuna € pe3yisTaTtoM caMOCTIfHEX JOCIiIKEHD 3n00yBaua i
He MICTHTb eseMeHTiB danbcudikauii, xomminsuii, dabpuxarii, iariaty Ta
3ano3uyeHb. Bukopucrani inei, pe3yabTaTd i TEKCTH iHIIMX aBTOPIiB MAOTh HAJIEKHI
NOCHUJIaHHS Ha BiAMOBIHE KEPEJIO.

MoBa Ta cTHIb BHKJIAIEHHS Pe3y/bTaTiB.

HAuceprauiiina po6oTa HanMcaHa AEPKABHOK YKPATHCBKOKD MOBOIO Ta Mae
KIIaCH4HYy CTPYKTYpY, JIOTi4HY €IHICTh CKJIAZOBHX Ta SKiCHO Bimobpaxae onmcani
inei, pienns, pesynapratd. TekcT mucepTamisi CKIanaeThes 3 BCTYILy, 5 PpO3JLJIiB,
BUCHOBKIB, CTHCKy JiTepaTypu Ta IOJATKiB. 3arajibHuil 06CsT aucepranii 213
cTopiHok. [lucepraniiina poGota odopMiIeHa BiANOBIIHO 10 BHMOT Hakazsy MOH
Yxpaiuu Bixg 12 ciunst 2017 p. Ne 40 «IIpo 3aTBEPIKCHHSI BUMOT 10 O(OPMIIEHHS
qucepTaii.

Y BCTYIi PO3IIISA€TECS aKTyalbHICTh AMCEPTALiHHOrO JOCIIDKEHHS, 3B’ 30K
poboTH 3 HayKOBHMH MpOrpamMaMi, IUIaHAMH Ta TEMAaM. DopMyIIIOETBCST MeTa,
3aBJAHHA, O0’€KT Ta MNpeaMeT NOCITiIKEeHHS, HAyKoBa Ta NPaKTHYHAa HOBH3HA
OTPHMAHUX pe3yNbTaTiB. [IpMBOAATECS BiZOMOCTI PO 0COGHCTHIA BHECOK 3100yBaya
Ta anmpodallilo pe3ynbTarTiB AucepTarii.

Y nepumomy po3zini NpoBeneHO T0CUTh I'PYHTOBHM aHaji3 BiIOMMX IiIXOMIiB 3
TEMaTMKH JOCIIKeHb. Po3risiHyTi pisHi MeTomm MojemoBaHHS pyXy piouHu,
HaBENIEHO IX MepeBard Ta HEAONIKHM. BU3HAYEHO 3aBNaHHS T4 YACTKOBI HayKOBi
3a7a4i JOCiKEHb.

Y napyromy posmini momaetbes onwmc pewityactoi Mozeni Bonemana,
po3risinaeTbes i Micue B aGCTPAaKTHOMY — OmHcCi PIIMHM Ta TEOPETHYHO
OOTPYHTOBYETHCS MOMKIIMBICTE BUKOpuCTaHHs MeTony LBM s MmonentoBanHs pyxy
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pinuH. Posrisparotbes pisHi  uMcenbHI CXeMM Ta MeXaHisMmu BCTaHOBJICHHS
MOYATKOBMX T4 TpaHMYHMX yMOB y Merodi LBM. Ommcano Mmoaumbikoany
PiBHOBaXKHY (YyHKIIIIO po3M0inNy, siKa GasyeTbest Ha MiHiMi3aLil AMCKPeTHOT eHTpoii
Ta 3abesnedye JNiHifiHY CTaGiNBHICT MOIENIOBAHHS. O6rpyHTOBaHO BaXXJIMBICTB
YTOYHCHHs MOJIS INBUJIKOCTI 3a IONOMOTOI0 piBHsHHS ITyaccoHa.

Tperiit po3zin NpUCBAYEHO BUKOPUCTAHIO HEHPOHHUX MEPEK [UISl MOJIETFOBAHHS
PO3B’s3Ky KpaioBoi 3ajaui 3 piBHsHHs [TyaccoHa. 3asHaueHo, 110 HENPOHHI Mepexi
MalOTh MOTEHLial MOJEMIOBATH CKIAaAHimi (YHKUii MOPIBHSHO 3 TpaauLliHHUMU
meTonamu. Takox po3risHyTi iTepauiiini uncenbHi MeTomu s PO3B'sI3aHHS CHCTEM
anreOpaidHuX PiBHAHB SIK 3aci6 reHepalil HABYATLHUX T4 TECTOBHX JlaTaceTiB JJid
HEHPOHHUX Mepex. BucBitieni pisni mapu Ta Gynkuii akTuBanii y mTYdHHX
HEHPOHHUX Mepexkax JUis IOCATHEeHHs! BU3HAYEHHX Pe3yJIbTATiB.

Y 4eTBepTOMY PO3AisTi 3aNPONOHOBAHO BOPIBHEBHi METON MOLE/FOBAHHS pyxy
PiIMHH, BAKOPHCTOBYIOUH PEIIiTYACTY MOIENb bosbiiMana Ta 3ropTKOBOT HEHPOHHOT
Mepexi. IlpencraBneHo cTpyKTypy HeMpoHHOI Mepexi s KpaiioBoi 3amaui Ha
OCHOBI piBHsAHHS IlyaccoHa, OMHCaHO TreHepaLlio TPEHYBAIBHOIO [JaTaceTy Ta
0COOJTMBOCTI KOpeKIUil 3HayeHb mMoNs MBHAKOCTI B MeTomi LBM. Po3pobneno
napajienbHuil  anroputm domain decomposition s JBOPIBHEBOTO METOAy Ta
ONTHMi30BaHa HEMPOHHA Mepexa Jist NpUcKopeHHs Ha npuctposx NPU. TectyBanus
BUKOHAHO 3a IONIOMOT OO CIELiaIbHOTO MPOrPaMHOro 3a0e3neyeHHs..

B n'sitoMy poszini mpoBeneHo aHani3 pesyssrariB MomeTIOBAHHS pyXy piauH 3a
ZIOTIOMOrOK0  pO3POOJIEHOTO BOPIBHEBOTO METONY, SIKHH BTileHHil B TECTOBOMY
MpOorpaMHoOMy 3abe3nedeHHi. [leTanbHO NOCHiIKEHA TOYHICTS HEHPOHHOI Mepexi
MOPIBHSHO 3 YHCENBHMM METOZOM, T[OKa3aHa iX B3aeMHA BiATIOBIHICTB.
IIpoananizoBaHo 0GYMCTIOBATBbHA CKJIanHICTD PO3po0JIEHOr0 MiAXOAYy Ta BIUIMB
BUKOPHUCTAHHSI PI3HUX aNnapaTHUX MPUCKOPIOBAYIB HA MBUIKICT OGUMCICHE.

OnpuitoaneHHs pe3yabTaTiB auceprauiiinoi po6oTH.

HayxoBi pesymbratu muceprauii BuCBiT/IeH] y 8 HaykoBux my6mikamisx
3100yBaya: 1 CTaTTs y HayKOBOMY BH/IaHHi, BKJIIOYEHOMY Ha JaTy OmyOJIiKyBaHHs 10
TMepesliKy HayKOBHX (paxOBHUX BHIaHb YKkpaiu; 3 cTarTi y nepiogMuHMX HayKOBHX
BUJIAHHAX, MPOIHJEKCOBaHMX y Gasax maHux Web of Science Core Collection Ta/abo
Scopus. Pesynbratn auceprauii anpoGosani ua 4 HayKOBUX (axoBUX KOH(pEPEHIisX.
HaykoBi pesynbrari orpumani ta nonani s AucepTaLiiHii po6oTi y moBHOMY oGcsi3i
BUCBITJIEH] Y HAYKOBUX My6ITiKamisx 3n100yBaya.

Hepnouiku, pekomenaauii ta 3ayBaXKeHHsI 10 1ucepTauiifHol po6oTH.

1 B nepwomy posnini sramyrorscs dizuko-indpopmoBaHni HeipoHHi Mepexi
AK KJ1ac MOJeNeH MAllMHHOTO HABYaHHS, SIKi BUKOPHCTOBYIOTECS LTS MOJE/IOBAHHS
¢isuunux sBuIL. Byno 6 AoUiNbHO 36iTbIHTH OIS IBOTO KJIACy MOJENEH.

2. B posnini 2 naBomutees knacubikauis pemiTyactux mozeneit. Baxano
OyJ0 6 HaBeCTH IepeBary Ta HeAOMIKH KOXKHOT 3 OMHCAHNX Mojeneid.



3. ABTOp IOCIIDKy€ TOYHICTH Ta IIBUAKOJIIO JIMIIE OJHi€T apXiTeKTypu
HEMPOHHOI Mepexi, 0 BUKOPUCTOBYETHCS AJISi MOJIENIOBAHHS PO3B’A3Ky KpaioBol
3ana4yi Ha OCHOBi piBHAHHA IlyaccoHa mis Tucky. Byno 6 GaxaHo mokasartu
pe3ysbTaT poOOTH JUIsl iHIIUX apXiTeKTyp HEMPOHHHUX MEpEXK.

4. B pospini 5 Gynu onmcaHi pesynbTaTH MOJEIOBAHHS CepeOBHIL,
MoZieni SIKNX HalOmwkeHi 10 peanbHHUX. JlOLUTBHUM Oysio 6M TOKa3aTH pe3ysbTaTH
MOJIEJTIOBAHHS IHIINX TUIIAX CEPEIOBHIL, HE TiILKU 6i0IO0r YHUX.

5. B Ttekcti auceprailii MarOTh Micle NMOOAMHOKI MOMUJIKH: B CJIOBAx:
«HeoLTKOM» (CTOP.26), «B MaKpOCKOMiuHiK Macirabi» (ctop. 36), «poMipom»
(cTop. 39), myHKTyariis.

BucroBneni 3ayBaKeHHS Ta pEKOMEHJAlil He € BH3HAYAIPHUMH 1 He
3MCHINYIOTh 3arajlbHy HayKOBY HOBHM3HY Ta NPaKTUYHY 3HAYUMICTh PE3yJIbTaTiB i He
BIUIMBAIOTh HA MO3UTHBHY OL[IHKY AUCEPTaLiifHOT po6OTH.

BucHoBok npo auceprauiiiny poGory.

Bpaxaro, mo nuceprauiiina po6ora 3100yBaua CTyHeHs JOKTOpa dimocodii
Kyspmuua Banentuna AnaroniiioBuya Ha Temy «MeToau Ta 3aco61M MaTeMaTHYHOTO
MOJICJTIOBAHHS PyXY DiJJMH 3 BUKOPUCTAHHSM MAIIMHHOTO HABYAHHS» BHKOHAHA HA
BHUCOKOMY HayKOBOMY PiBHi 3 TOTPMMaHHAM NPHHIAIIB aKaaeMiuHoi 106poYecHoCTi
Ta € 3aKIHYEHUM HAayKOBHM JOCII[DKEHHSM, CYKYTTHICTh TEOPETHYHNX Ta IIPaKTUYHUX
pe3ynbTaTiB AKOro po3B'A3y€ KOHKPETHE HAYKOBO-TIPHKJIANHE 3aBAAHHS, IO MAae
ICTOTHE 3HaueHHs i chepr iHPOPMALIHHUX TEXHOJIOTIH. Huceprariiiina po6ora 3a
AKTYaJIbHICTIO, IPAKTUYHOO IiHHICTIO Ta HAyKOBO HOBH3HOIO MOBHICTIO BiAMOBiNae
BHMOraM YMHHOTO 3aKOHOZABCTBa YKpaiHW, o mepeadaueHi B 1.6 — 9 «Ilopsiaky
MPUCY/DKEHHS CTymeHs JoKTopa ¢inocodii Ta ckacyBaHHs pilleHHs pa3oBOi
crienianizoBaHoi BYeHOI paau 3aKiaxy BHIIOI OCBITH, HAyKOBOI YCTaHOBHU PO
PUCYIDKEHHS CTyNeHs oKTopa dinocodii», sarBepmkeHoro [Tocranosoro Kabinety
Misictpis Ykpainu Bix 12 ciuns 2022 p. Ne 44.

3n06yBau Kyssmuu BaneHTHH AHaroiiioBuy 3aCJIyrOBY€ Ha IIPUCYDKEHHS
CTyneHs noktopa ¢inocodii B ramysi 3uanb «12 — Inpopmauiiini TexHomoriy 3a
crenianbHicTio «123 — KoM 1oTepHa inkeHepis.

Penensenr:
ITpodecop xadenpu o6umcIIOBATEHOT TEXHIKH,
KIII im. Iropst Cikopceekoro,

. —=JIOKTOD TEXHIYHHX HayK, podecop

nianuc

«L6 » Tt 20-24-"moK




