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Kyssmuvua BanentiHa AHaTosidoBruya
Ha TeMy «MeTozH Ta 3ac001 MaTeMaTHIHOTO MO/ICIIIOBAHHSA PyXy piavH 3
BUKOPHMCTAHHSIM MaIIMHHOTO HaBYAHHD)
IpeCTaBIeHy Ha 3100y TTs CTYIeHS JOKTOpa dinmocodit
B ramysi 3Hanb 12 — [HdopMalliiini TexHoIori
3a crerjanbHicTio 123 — KoM’ foTepHa iHXeHepis

AKTyaJIbHICTh TEMH aucepTauii.

Ha maHuii 9ac OTpUMAIY 3HAYHE IOIIMPEHHS POOOTH 3 MOZIGIIOBAHHA IPOIIECIB
B I[IOTOKAaX DIAMHM Tp¥ OIHKCI aepoJAUHAMIYHHX, rigpoAuHaMiYHAX IIPOLECIB,
TeruIonepeadi, ¢ IPOLECH MOJEMIOITECS Ha OCHOBI PiBHAHHS Hag’e-Ctokca, a
pe3ynBTaTOM PO3PaxyHKIB € MOJs IMBUIKOCTI, TUCKY Ta I'yCTHHH pimuHU.

HeninifitaicTs piBusHs Has'e-CToKca, HaABHICTh MAJIOTO MapaMeTpa B OaraTbox
BUITA/KAX TPH CTAPIIiil MOXixHIA Ta MPOCTOPOBUH HeCTallOHAPHUH XapakTep PyXy
POGUTH 3HAXOIPKEHHs 3aralbHOTO PO3B’A3aHHS DIBHIHHA Ha3BHYAWHO CKJIaIHOIO
npo6iaemoro. B HaykoBill niTeparypi NpeICTaBIEHO BENHUKY KITBKICTE METOJIB
BUpIIICHHS 3aBJaHb Ha OCHOBI BupimeHHs pisHaHHs Hap'e-CToKca AK U CTHUCJIHBOI,
Tax i HectrenuBol pinunu. Cepell HUX BHCOKY e(EeKTUBHICTD AEMOHCTPYIOTh METOAM
Ha ocHOBI pemritdactoi momeni Bompnmana (LBM). Taxi meromu 0a3yroThCcsl Ha
KiHeTMaHOMY piBHsAHHI Bosbivana. [l TOBLTEHOTO 3 BapiaHTIB METOLY pimuHa abo
ras MOJIENIOIOTBCS SK CYyKyIHicTh "dacTWHOK" abo "BysnmiB", pO3TAIIOBaHMX Ha
OIHODIHIN PeImiTii, Je B3aeMOJis M YacTUHKaMy BifOYBa€ThCA IUIAXOM O0OMiHY
KLIBKOCTIO pyXy 1 eHepril, a KOKHa JaCTHHKA XapaKTepHU3y€ThCs NMEBHUM HabopoOM
BJIACTUBOCTEH CTOCOBHO IIBUIKOCTI Ta MIIIBHOCTI.

B ocroBi MeToie LBM € IpUIyLIEHHS, 0 MOAETIOEThCA CTHCIUBA PiAMHA.
IIpoTe € GaraTo 3aj1ad4, KOIM HEOOXiAHO MOCIIJUKYBATH MPOLECH i HECTHUCIHMBUX
pifMH, e TyCTHHA He 3alleXKUTh BiJl THUCKY Ta € BHKIIOYHO (GyHKITI€IO0 Bix
Temreparypd. Tomy —aKkTyaJdbHUM IIOCTae  3aBIAHHS pO3poOKK  cIIoco0iB
BUKOPUCTAHHS  PELITYacTol Mozeni BombplMaHa A8 MOJETIOBAHHS IPOLECIB B
HECTHCIUBUX pimuHax. TyT MOXIMBUM € IIAXiT, 1€ MPOLECH MOJIEIIOIOTHCI Ha
ocHOBI Meromy LBM, ale Ha KOKHOMY KpOIi 32 4acoM HeOOXIIHO KOPHUIYBaTH
3HAYEHHS TYCTHHY TaK, 06 BOHM Gyu GIM3BKUMH JO HOCTIMHMX i pifiKHA 38 CBOIMHU
XapaKTepUCTUKAMU MOTJIa BBaXaTUCS HecTUCIHBO. ToOTO BHHMKAE HEeOOX1IHICTb
KOPEKTYBaHHs MOXUOKH, [0 BUHUKAE NP KOJNMBAHHI BEINYNHH TyCTHHH. OckinbKH
BCTAHOBJIEHO, IO PO3B'A30K Kpalosoi 3ajgaui Ha ocHOBi piBHsHHA Has'e-CTokca
36iraeThbcs 3 PO3B'SI3KOM piBHSAHHA bosblMaHa Mpu MalldxX 3HAYCHHIX HHCIA Maxa,
TO MPU JOCTiKEHH] TiAPOJUHAMIYHMX TPOLECIB B PIANHI KOPUTYyBaHHS ITOXUOKH,
[0 BUHMKAE TIPH KOJTMBAHHI I'YCTUHHU, MOXe OYyTH pearizoBaHo Ha OCHOBI BUPILLIEHHSA
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piBrsiHHA Ilyaccona. Moro BupimeHHs Ha KOXXHOMY KpOIi 32 4acOM MOXKe Oyt
3BefleHe [0 BHUpIIEHHsS CHCTEMH JiHIHHMX anre0padHux piBasiHE. Lle mo3Boise
OTPUMATH PO3MOMLI TUCKY B 0BUHCIFOBANBHIN 06JIACTi Ta MO MIBUIKOCTEH 1 mmone
IBHAIKOCTEH Ha HOBOMY YaCOBOMY KPOIIi.

[Ipy MOJENIOBaHHI dYac Ha BUPILICHHA CJIAP € BusHavagbHUM. ToMy
aKTyaJIbHOIO € PO3po0Ka METOJIB, LIO JO03BOJATH ttoro 3menmuTh. Cepenl BIIOMHUX
migxoxiB go Bupimenus CJIAP e MamvHHe HaBYaHHA, AKE TO3BOJLIE BCTAHOBIIFOBATI
m1aBOHHM, 3B’SI3KH Ta NPABHNa, BIACTUBI JAaHHM, Ta POOUTH HPOrHO3M Ha OCHOBI
OTpUMaHUX 3aKoHOMipHOCTe#. Ile, K MpaBHIIO, N03BONAE 3HATHO CKOPOTyBATH Hac
MozeToBarHs. ToMy po3pobka crocobiB opramisauii MallMHHOIO HABYaHHA Ta ix
peanizarii € Ba)KJIMBUM 3aBIAHHAM B 0671aCTi KOMIT IOTEPHOT iHXKeHepil.

OTKe, po3pobKa MOZEN [IPOLECiB B HECTUCIIHBII piZMHI Ha OCHOBI PEIIiTYacTOl
Mozeni BosblMaHa, crioco0y KOPUTYBaHHS CTHCIMBOCTI 3 BUKOPHCTAHHAM PIBHSHHSA
[TyaccoHa Ui YTOYHEHHs 3HA4eHb IIOJIA IIBUIKOCTEH 1 po3pobka crocobiB
MAIIMHHOrO HABUAaHHSI Ta IX peanizamii € BaXIUBUM 3aBIaHHSIM B ob6acTi
KOMIT FOTEPHO] IHXKeHepil, iK1 BUPIIIYIOTECS B IUCepTaIliiHOMY JOCTiIXKEHH.

Ouinka OOGIPYHTOBAHOCTI HAYKOBHX  pe3yJbTaTiB aucepramii, ix
JOCTOBIpPHOCTI Ta HOBH3HM.

HaykoBa HOBHM3HA pe3yJbTaTiB JUCEPTaLiifHOro NOCIIIDKEHHST Ha MOIO AYMKY
TI0JIATAE B HACTYITHOMY':

1. 3ampOoIOHOBAHO MOJIENb OIHMCY TiIpOAMHAMIYHUX MpoLECiB B HECTUCIUBIN
pimMHi 1S BU3HAYEHOTO Kiacy 00’ €KTIB Ha ocHOBI pemriTuactol Moaeni bosbrmana
D2Q9 3 ypaxXyBaHHsAM OIlepaTopa 3iTKHeHb bxaTHarapa - I'pocca — Kpyka, mms Kol
OTPUMAHO DiBHSHHS PIBHOB@XHOI (QYHKIII, BH3HAYEHO Barosi koe(illl€HTH Ta
OIMCaHO CYTh KPOKiB 3ITKHEHHs Ta IMOIIUPEHHH, OTPUMaHO Gopmymu U QyHKLIHA
pO3IO/IITy Ha OCHOBI IMOYAaTKOBHUX 3HAYEHb MaKpOCKOIIYHOI IIBHAKOCTI, BU3HAYEHI
[I0YATKOBI Ta TPAaHWYHI YMOBH, IO, BiINOBIAHO, XapaKTEPU3YIOTH BJIACTUBOCTI
DIAMHYM Ha TIOYATKy MOJENIOBaHHS Ta OCOOIMBOCTI B3acMOJil pIOUHU 3 MeKaMu
0GUHCITIOBAIBHOL OGMACTI Mijl 9ac MOJIEIIOBAHHS, OTpuMaHi (popMyIH Ui QyHKIIA
pO3MOJIly Ha OCHOBI IIOYATKOBHMX 3HA4YeHb, OINHKCAHA MozubikoBaHa (QyHKIIA
pO3MOMiNTy Ha OCHOBI MiHiMi3amii AHUCKPETHOI EHTpOIIii, sIKa BiJIPI3HAETBCA BIN
BIZIOMMX KpAIIOK0 6€3yMOBHOIO JiHifHOKO CTablIBHICTIO MOJISTFOBAHHS.

2. 3anporOHOBAHO [BOPIBHEBMH METON MOJEIIOBAHHSI PYyXY pLAMHYA 34
JOTIOMOror0  pemniTdacToi  Moxeni BoiblMana Ta CHOCO0Y YTOYHEHHs TOJIA
[MIBAIKOCTI HA OCHOBI BHMKOpUCTaHHs piBHsAHHA IlyaccoHa A4 TUCKY, LIO Ha
KOKHOMY KpOLIi 32 4acoM Ilependadae JiHIAHY nucKpeTH3alio piBHAHHA [lyaccona
ISt THCKY, GOpMyBaHHs Ha Liif OCHOBI CHCTEMH JIHIHHHEX anreOpaldyHUX PIBHAHD, 11
BUpIILEHHS Ta KOPEKIiIo MOJs IMBUAKOCTEH 332 BU3HAUCHUM MPaBUIIOM. OnucaHuit
JeTaNbHU aIrOpUTM ABOPIBHEBOTO METOIY MOJETIOBAHHS PYXy PiIMHH, 1€ KOXKHA
iTepallis MOJENTIOBaHHS peali3ye cxeMy HPeIUKTOpa Ta KOPEKTOopa, N€, Ha BIIMIHY
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Bi/l BiZIOMEX, KPOK MPEAUKTOPA MOKPALEHO 32 PAXYHOK MOAU(IKOBAHO PIBHOBaKHOI
dyHKuil Ha ocHoBi MiHiMi3amii guckpeTHOI eHTpomil. IloKxasaHo, WO MpH peadizaii
JIBOPIBHEBOTO METOJy MOJXKIIMBE pO3MapalelOBaHHA Ha ocHOBI migxomy domain
decomposition, sKe € MaCHl:Fa6OBaHHM Ju1st Oy Ib-sIKO1 KBaApaTHOI 00YUCIIIOBAIBHOL
0611acTi Ta JOBINBHOI KiIBKOCTI IPOIECOPIB.

3. HaGyB 10JabIIoro PO3BAUTKY METOJ BUpilleHHs piBHAHHSA Ilyaccona, fe Ipu
miHiiiHii foro QECKpeTH3arii GopMyeThCs CUCTeMA JiHIHHNX anreOpaiTHuX PiBHSIHB,
sKa BUPINIYETHCS METOJOM MAIMHHOTO HaBYaHHS Ha 3aMpONOHOBaHI} 3aropTKOBIi
HeJipOHHIM Mepexi, 0 BpaxoBye reOMETPil0 CKIAIHIX 00UUCTIOBANIbHIX o0racTei.
3a pesyipTaTaMH TIPOBEJEHOI cepii eKCIEPUMEHTIB BCTAHOBIECHO, IIO CEPeiHE
3HaueHHs TYCTHHM DiflMHM B OOYMCIIOBaNbHiM 007acTi 3MIHIOETBCA 3HAYHO
OBiNBHiIIE B IOPIBHAHHA 3i 3BHMuaiiiuM MetomoM LBM, a npodins IIIBUIKOCTI
JTaMiHApPHOrO TIOTOKY B TPyOIl ONU3BKHMA [0 TEOPETUUHOIO, Pe3yIbTaTH BUPIILICHHS
CJIAP Ha oCHOBI HeMpOHHOI MepeXi B MOPIBHAHHS 3 YHCEIbHMM METOJIOM Sko01 €
ineHTHUHMMM, a OOUYHCIIOBAJLHA NIBUAKICTH AT OXNHIEL iTepamii JBOPIBHEBOIO
MeTOIy TIpH BHKopHcTaHHi MeToxy Bupimenns CJIAP Ha oCHOBI HeMpPOHHOT Mepexi
npu Bukopuctarui GPU 6inpm Hix y 6 pasis BuUIla, HDDK 3 BUKOPHUCTAHHAIM
ypcenpHOro Metony SIko6i, Tay 13 pasis npu Bukopucranti NPU.

JIOCTOBIpHICTE OTPMMaHHX B XOMi JOCIIIKEHHsS HayKOBHX pe3yIbpTaTiB
MifTBEpIKEHA MOCHIJOBHAM TEOPETUIHMM OOIPYHTYBAHHAM  3aNPOINOHOBAHHX
METOMiB Ta AaHATi30M pe3ylbTaTiB eKCIEpUMEHTIB. BHCHOBKM Ta HayKOBI
TBepKEHHS, [0 BKIIOUeH] y poGOTy, T0CTaTHHO OOTPyHTOBAHI.

OTxe, B AucepTaliifiHii poOOTI IOCTaBjIeHe HAyKOBE 3aBJAaHHS BHUKOHAHO
TIOBHICTIO, 3[,00yBay IIOBHOK MipOIO OBOJIOJIB MeTO/I0JIOTI€0 HAyKOBOT MTiSITBHOCTI.

Ouinka 3MicTy aucepramii, Tl 3aBepUIeHICTb Ta JOTPHMAHHS NPUHUHIIB
aKaJaeMiqHOl J0OpOYeCHOCTI.

3a cBOiM 3MicToM aucepTamiiina po6oTa 3m00yBada Kyspmuua BanenTuHa
AHaTomiifoBHYa MOBHICTIO Bimmosimae CTaHmapTy BHIIOI OCBITH 3i crenianbHOCTI
«123 — Komm’'roTepHa iH)XKeHepis» Ta HampsMKam MOCHIKEHb BIAMOBIAHO [0
ocBiTHBOI mporpamu «KoMm roTepHa iHKeHepis.

JlucepraniiiHa po60Ta € 3aBEpIIEHOI0 HAyKOBOIO MpAler 1 CBIIIUTE TPO
HAABHICTH OCOBKMCTOTO BHECKY 3/100yBada y HAyKOBHI HAIPAM «3TOPTKOBI HEHPOHHI
Mepexi».

PO3IIISHYBIIM 3BIiT MOMIGHOCTI 3a pe3yiIbTaTaMM IEpeBipKU JUCepTaLiifHOl
po6GOTH Ha TEKCTOBI CIIBIAIIHHA, MOXXHA 3POOMTH BHCHOBOK, IO JqucepTaniiia
poGota KyspMmmda Banentmna AmHaTONifOBMYAa € pe3yJbTaTOM CaMOCTIHHHX
NOCTiIKEHs 3700yBaua i He MICTHTh ejeMeHTiB danbcudikamii, KoM,
dhabpuKaii, mIariaty Ta 3arno3udeHs. BukopucTasi ifei, pesynbTary 1 TEKCTH 1HIIEX
aBTOPIB MalOTh HaJIeXKHI NOCUJIAHHS Ha BIJTIOBITHE JIKEPEIO.

MoBa Ta CTHJIb BUKJIaI€HHS pe3yJ/JbTaTiB



JucepTariitHa po6oTa HanucaHa yKPalHCHKOI MOBOIO.

Jluceprarniis € MOCTIIOBHOW Ta O00pe CTPyKTypoBaHOI. CTHIIb MOBIEHHS
HAYKOBHHU, MTOTPUMAaHHS 3aralbHONPUHHATOI TEpMIHONOTII JOIoMara€ yYHHKHYTH
HETIOPO3yMiHb Ta 3a0€31euy€ €IHICTh TEPMIHOIOTIMHOrO MIAXOY.

Jluceprallist CKIIaIa€eThCsl 3 BCTYILY, 5 PO3MINiB, BUCHOBKIB, CIIUCKY JITEPATypH
Ta IOAATKiB. 3aranbHuil o0car aucepTamii 213 CTOpIHOK.

VY BeTyni po3risaaeThCs aKTyalbHICTh TUCEPTAlliiHOTO JOCIIIKEHHS, 3B’ I30K
po0OTH 3 HAayKOBMMH IpOrpamMaMi, IUIaHaMHu Ta TeMamu. POpMyJIFOETHCS MeTa,
3aBHaHHS, OO’€KT Ta TpeaMeT JMOCIIKEHHs, HayKoBa Ta IpaKTUYHA HOBH3HA
OTPUMAHUX pe3yabTaTiB. [IpHBOAATECS BiIOMOCTI PO OCOOUCTHUH BHECOK 3100yBada
Ta anpo0alliro pe3yabTaTiB AUCepTallii.

Y mepumomy po3diji MpoBeneHO OV HayKOBOI JIITEPAaTypH, NPUCBAYEHOI
METOJaM MOJIEIIOBaHHSI PyXy pinuH. BUCBITIEHI pi3HI METOAM MOJENIOBaHHS,
BKJTFOYAIOYH Ti, 0 0a3yroThesi Ha piBHAHHAX Has'e-Ctokca, LBM Ta MammHHOMY
HaBYaHHI. PeTenpHO PO3IVISHYTI 3arajibHi NepeBard Ta HEOONIKM IUX MiIXOMIB, a
TaKOXX [pOaHaji30BaHa JIiTepaTypa, o CTocyeThes piBHSIHHS [lyaccona. Ha ocHOBI
I[FOTO TOCIIHKeHHS C(hOPMYyIIbOBAHO 3aBIaHHs AUCEPTaLIHHOI pOOOTH.

Y apyromy po3aini HagaHO TOKJIaTHWK OmMMC pemritTdacTtoi Mojeni bonbinvana
D2Q9 (mBoBUMipHHH MPOCTIp Ta 9 TUCKPETHUX LIBUAKOCTEN), KA JOCILDKYETHCS B
TUcepTaliitHii poOoTi nyst BapianTy pemitku (2.31). B tomy gmeni:

- HaJaHO OIHUC KiHeTW4YHOI Mojeri bonbliMaHa Ta AUCKPETHOIO PeIliT4acToro
piBHsIHHS BonbiiMaHa, ske 3 ypaxyBaHHSIM oleparopa 3iTkHeHb bxarnarapa - I'pocca
— Kpyxa 3BefeHo no cmiBBigHOIIEHHS (2.25),

- 3alpOINOHOBAaHO BHUKOPHCTOBYBATH CIPOIICHY PIBHOBAXKHY (YHKIIIIO
PO3MOTY 32 paXyHOK BUKOPHUCTaHHS TIJIBKU JIHIHHOTO ujieHa PO3KJIaJaHHS B PSX
Telinopa eKCroHeHU1aIbHOT PYHKIIIT,

- OTPUMAaHO PIBHSHHS PIBHOBa)XHOI (GyHKIIT B BUrisnl (2.38), BUSHAYEHO IS
HBOT'O BaroBl KOe(iL[iEHTH Ta ONUCAHO CYTh KPOKIB 31TKHEHHS Ta ITOLIUPEHHS,

- TOKa3aHO 3B’S30K MDXK PeIIiTYacTO0 MO0 bonblMaHa Ta piBHSIHHSIM
Has’e-Ctokca,

- 3aIIPOIIOHOBAHO 3aJaBaTH IOYATKOBI YMOBH Ui 3HAYEHHS MaKpOCKOIIYHOI
IIBUAKOCTI Ta TYCTUHU IEBHUMH QYHKIISIMH B KOXHIA 3 TOYKO MPOCTOPY Ta
OTpUMaHO (GopMynIH Aid (YHKOiIM pO3MOAITy Ha OCHOBI TOYATKOBHUX 3HAaYeHb
MaKpOCKOIIIYHOI IITBUIKOCTI,

- BU3HA4YEHO PAHUYHI YMOBU NPUTOKY PiIWHM, il BUTOKY Ta 'PAHUYHY YMOBY
TBEPIOI CTIHH,

- OTpUMaHO MonM(iKOBaHy piBHOBaXHY OQYHKIII0 posmominy (2.90), sxa
rapaHTye 0€3yMOBHY NiHIHHY cTa0iIbHICTE MOJETIOBAHHS,

- 3aIIPOIIOHOBAHO CIOCIO YTOYHEHHS OIS IIBUAKOCTI B MeToai LBM 3a ymoBH
HECTHCIIMBOCTI JOCHIAXYBaHOI pITUHA HA OCHOBI BHUKOPHUCTaHHS PIBHSIHHS
IIyaccona ISl THCKY, IO Mepenadadae: JTHIHHY JUCKpeTH3amito piBHsAHHS [lyaccona
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ST THCKYy Ta OTpUMaHHs piBHsHHA (2.96)), mepetBopenHs (2.96) B cucTeMy
MHIAHEIK anreGpaidHuMx piBHAHB 1 i pO3B’A3aHHsA, KOPEKILiIO MOJ IIBUIKOCTEH
srigHo (2.97).

Y Tperbomy po3aini aucepraiii:

- mpexcrasneso saranpuuil Bug CJIAP, mo dopMmyeTbcs MpH MEpETBOPEHHI
piBHsHES (2.96) B cucTeMy JiHIMHUX anreOpaivHuX piBHSHB,

- JaHa XapaKTepHCTHKa iTepaniituux Metoxis Bupimenns CJIAP: fko06i, ['ayca-
Selimens Ta pelakcaiifl, cepel HEJOCTATKIB SAKUX BU3HAYCHO MOJK/IHMBA BelMKa
KiJIBKICTB iTepalliii, 0 3yMOBIIFOE TOLIIbHICTh BUKOPUCTAHHSI HEHPOHHUX MEPEX fK
3aadi perpecii y CTaTUCTHYHOMY MOJEIIOBAHHI Ta MAIIMHHOMY HaBYaHHI,

- maHo (OpMaNi30BaHMil OmKC 3a1a4i MOIETIOBAHHA PO3B’A3Ky KpaioBoi 3azadi
Ha OCHOBI piBHsHHs [TyaccoHa 3a JOIIOMOr0l0 ITY4HOI HEHPOHHOI MEPeXK,

- PO3ITIAHYTI Ta ommcani GyHKUii BTpaT, sKi MiHIMI3yIOTECSA B XO[II BUPIIICHHS
3ama4i perpecii B MallMHHOMY HaBYaHHI,

- PO3TNSHYTI pi3Hi INapy INTYYHUX HEHPOHHUX Mepex Ta (QyHKIii akTHBALii,
SKi BUKOPHCTOBYIOTHCS ISt TOCSITHEHHSI Oa’kaHHUX PE3yIbTaTiB,

- IIPUBEJIEHO 3aTabHUM OIS/ MPOLeCcy BUpINIeHHS Au(pepeHIianbHiX PiBHIHD
34 JOMOMOTOI0 INTYYHMX HEHpPOHHUX Mepex — (HOpMyNIOBaHHA 3aadi, reHepailis
HABUAJIBHUX JAaHUX, TPOEKTYBAHHsA apXiTeKTypu HEHpOHHOI Mepexi, BHUOIp
BiAmoBigHOI (GYHKILII BTpar, HaBYaHHsS IMITYYHOI HEHPOHHOI MepeXi Ta OLIHKa
TOYHOCTI MOJEJNi. IIpX PO3poOIi KOHKPETHOI HEMPOHHOI MepeXi Jisi MOJETIOBAHH
po3B’s3Ky piBHAHHA llyaccona. '

YerpepTHii PO3AiT NpHUCBAYEHWI KOMII'IOTEpHIH peanisamii IBOPiBHEBOrO
METOIy MOJENIOBaHHA PyXy DIIMHH Ha OCHOBI pemriTdacToi Mozeni boibimana
D2Q9 s 3ampoNOHOBAHOrO BapiaHTy pewnTkd (2.31) Ta 3ropTKOBOI HEWPOHHOI
Mepexi. OMMCaHo CTPYKTYpy 3ampollOHOBAHOI HEHPOHHOI Mepexi, sfKa MOIENIoE
pO3B’A30K KpaiioBoi 3amaui Ha ocHOBi piBHAHHA Ilyaccoma, Ta pospobieHa 3
ypaxyBaHHSAM  TeoMeTpii  OOYMCIIOBAIBHOIO  IPOCTOPY, 1€  BHUKOHYETHCA
MozentoBaHHA. ONMcaHuil JeTalbHWM alrOpuTM peajizalil IBOPIBHEBOIO METOMY
MOJENIOBAaHHS DPYyXy piIdHM, e KOXKHa iTepallis peani3ye CcXeMmy IPEIUKTOp —
KOPEKTOp, @ KpOK MpeIuKTOpa MOKpalleHUH 3a paxyHOK MoAU(]IKOBaHOI
piBHOBaXHOI (YHKIIII HA OCHOBI MiHIMIi3allil TUCKPETHOI €HTPOIIiI.

3amponoHOBaHO CIOCIO po3mapajentoBaHHS Ha OCHOBI mizxody domain
decomposition Ta MmokaszaHo, 10 BiH € MacIiTa0OBaHUM AJS OyIb-AKOI KBaIpaTHOI
00UHUCITFOBAILHOT 06J1aCTi Ta JOBITBHOT KiTBKOCTI IPOLIECOPIB.

Ha ocHOBI aHamisy psay CHeliali30BaHUX OOYUCIIOBAIBHUX apXITEKTyp
IITYYHUX HEWPOHHMX MepeX copMoBaHAa HEWpOHHA Mepeka, OpI€HTOBaHa Ha
BUKOPHUCTAHHS CTIeIiali30BaHOTrO 00YHCITIOBATIBHOTO TIPUCTPOIO
NPU Zynq UltraScale+ MPSoC ZCU104.

Heliponna Meperka peai3oByBaacs Ul A8 JBOX THUIIB IpucKoprosadis: GPU
ta NPU, ne mns TpeHyBaHHs BuKopuctano ¢peiimBopk Tensorflow Ta mporpamue
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3abesnevenHss CUDA ta cuDNN. Ilpu Takiif peanizamii po3poGieHa MoOIelTb BKe
ONTHMI30BaHa JUis rpadiyHux mponecopis kommanii nVidia, ToMy mpu mpoBeneHHi
eKCIICPUMEHTIB 3alPONIOHOBAHO BHKOPHUCTOBYBATH TOM ke rpadiunuil mpomecop, Ha
JKOMy BHUKOHYBAaJIOCh HAaBYaHHA HEHpOHHOI Mepexi. TectoBe mnporpamue
3abe3neveHHs po3pobIieHe 3a TOMOMOrOK MOBHM HporpamyBarHs Python, 6iGiioTex
PyQt6, Numpy, matplotlib i PIL ta ¢peliMBOpKy AmS TIHOOKOrO MAIIXHHOIO
HapyaHHA TensorFlow. Haseneni ckpuHmoTH inTepdelicy mporpamu micis ii
3aIlyCKy, CTaHy IIC/sS 3aBaHTAKEHHS OOYHCIIOBATBHOI 0GJACTi, eTaHy MpoIecy
MOJICNIFOBAHHS Ta HMOr0 3aKiHYeHHS 3 BHUKOPHCTAHHSM MIKAIM IPOTPECY, a TAKOX
pe3yNbTaTiB MOIETIOBAHHS.

IT'sTuii  posmin mucepramii mpucBsSYeHWE aHami3y pe3yNbTATIB UYMCETBLHUX
eKCIIEPUMEHTIB I TECTOBOTO IPOIPaMHOrO 3abesMedeHHs. B eKcrepuMeHTax
OLIIHIOBAJIOCS:

- e(QEeKTHBHICTb PO3pOOIIEHOr0 IBOPIBHEBOTO METOAY W00 3abe3nedyeHHs
HECTUCIIMBOCTI PiIUHH,

- TO4HICTH Mertomy BupimenHs CJIAP Ha ocHOBi HelfpoHHOI Mepexi B
IIOPIBHSAHHS 3 YHCENBHUM METOI0M K061,

- 00YHCIIOBANBHA IIBHMAKICTS PO3POGIEHOr0 METOAy Ta BIUIHB AalapaTHUX
MPHUCKOPIOBAYiB Ha IIBUKICTH 00YKMCIIEHb.

3a pesynbTaTaMy POBEAEHOI cepii eKCIIepUMEeHTIB BCTAHOBJIEHO:

- CEpelHE 3HAYCHHS TIYCTUHU PIAMHA B OOYMCIIIOBAIBHINA 0O0NACTI

3MIHIOETBCS 3HAYHO MOBUIBHIIIE B MOPIBHAHHS 31 3BMYAHHHM METOIOM
LBM, a npodine mMBUIKOCT] TaMiHAPHOTO TIOTOKY B TPYOL GIH3bKHIT 10
TEOPETUIHOTIO;

- pesyneTaTu Bupimenns CJIAP Ha ocHOBI HelipoHHOI Mepexi B
TOPiBHAHHSA 3 YUCEIFHUM METOIOM SIK0Oi € iIeHTHYHHUMH, IO CBiTYUTE
PO TOYHICTH Ta HaAiHHICTE PO3POBIEHOTO METOLY;

- O04YMCITIOBAIbHA IIBUIKICTH IS ONHI€l iTepanii IBOpPiBHEBOr0 METOLY
IPY BUKOPHCTaHHI Merony BupimeHHs CJIAP Ha OCHOBI HeHpoHHOI
Mepexi mpu BukoprctanHi GPU 6inbln Hixk y 6 pasiB Buima, Hix 3
BUKOPHUCTAHHSM 49HCeNBHOro Mertomy ko6i, Ta y 13 pasis mpu
BrKOpucTanHi NPU.

HAucepraniiiia pobota oopmieHa BinosiaHo g0 BuMor Hakazy MOH YKpainu
Bix 12 ciums 2017 p. Ne 40 «ITpo 3aTBepIKEHHS BUMOT 110 0(OpPMIIeHHSI IrCepTAaLil».

Onpusronnenns pesyasraTis Aucepraniiinoi poboTtu

HaykoBi pesynpratn nuceprauii BucBiTieHi y 8 HaykoBuX Iy OJTiKaIisIX
3n00yBava, cepell SKUX: | CTATTd y HAyKOBOMY BHAHH, BKIIFOYEHOMY Ha [aTy
OImyOIIKyBaHHA JI0 MepeniKy HayKoBMX (axOBUX BHIAHb YKpaiHH; 3 CTaTTi y
NepioJNIHNX HAyKOBUX BHIAHHSX, MPOiHAEKCOBAHNX y Gasax mamux Web of Science

Core Collection Ta/a6o Scopus.



PesyIbTaTil AucepTallii anpoboBaHi Ha 4 HAYKOBUX (axOBUX KOH(pEpEeHLISX.
TakyM YMHOM, OCHOBHI HAayKOBi pe3yJIbTaTd IMCEpTalliifHoi pOOOTH MOBHICTIO
BHCBITJIEH] y HAyKOBHX MyOIiKaligx 3100yBaya.

Henosiky Ta 3ayBaskeHHsI 10 AucepTaNiiHol podoTH.

1. HaykoBi pe3ynbTaTy, HaBeJieHI B AMCepTaliiiHili po6OTi, € JOCTOBIPHUMH,
BiJTIOBIAIOTH 3MICTy POOOTH Ta MIATBEPIKYIOTH BHCHOBOK IIPO T€, IO
MOCTABIeHe HAayKOBe 3aBJaHHsA BHKOHAHO IIOBHOIO MIpOIO, IpOTe
c(OpMyTEOBaHi MyXke JaKkoHIYHO i gomimbHO Oymo 6 OLIBLI [eTanbHO
IPeNCTABUTU B HUX CyTb ifelf Ta MiIXOIB, 32 PaXyHOK KX TaKl pe3y/IbTaTH
OTpUMaHI.

2. «...Mu o6pamu pemitky D2Q9 uepes mpocTOTy B peanisallii, MeHIUH 00’ eM
o04nclIeHb, B NOPIBHAHHI 31 CKIANHIMIUMU CXEMaMd Ta MNPUAHATHY
TOYHICTb....» (cTOp.74-75). B Marepianax po3Iily BiCYTHI OOIDYHTYBaHHI
CTOCOBHO IPUHHATHOI TOYHOCTI.

3. «...MeToj KpyIHHX YAaCTHHOK BOJIOZI€ IIMPOKUMM OOYMCIIOBAIBHUMU
MOYKJTHBOCTSIMH, IO JO3BOJAIOTH HOCHIKYBATH CKJIAJHI IOTOKH HABKOJIO
Tin pisHOi (opMH, SK NPH TO3BYKOBHUX, TaK 1 HaJ3BYKOBHX MIBHIKOCTAX.
OCHOBHUM HEJOIIKOM METOAY € HECTIMKICTh YHCENBHOI CXEMHU 3 POCTOM
yyciia PeliHonbaca O 3HA4YEHb 16l (cTop.26). Ilpu BUCOKHX
[IBAIKOCTSX 3HaUYeHHs yucia PeliHonpaca JOCIAraloTh 3Ha4CHb 7=

4. « Jlaamii MeTOd MO3BOJISIE MOJIENIOBATH pyX HECTHCIWBOI PiIUHA OLIBII
TOYHO, HiX Kiaacuudi Metomu LBM. (ctop. 94). Takuii BUCHOBOK MOXHa
3pOOUTH TITBKM Ha OCHOBI pe3yJbTaTiB MPOBENEHHUX AOCIHiKEHB, fAKI IO
cTop. 94 me He BimoOpaxkaiWcs, a HaBeleHE TBEPKEHHsS € aHOTALIEo
pe3yNbTaTy, MiATBEPPKEHOro Mi3HIIIE,

5. HasBHA He3HAYHA KiTBbKICTh IIOMHUIIOK IIPU O(POPMIIEHHI TEKCTY JUCEepPTaLii:

- HEKOpeKTHO BHMKOPHMCTAHO TepMiHM DpiBHAHHA Oe3IepepBHOCTI Ta
HerepepBHOCTI  (MOTPiOHO PpIBHAHHA HEPO3PUBHOCTI) Ta KOHEYHHX
eJleMeHTIB (OTPiOHO CKiHUEHUX eIEMEHTIB);

- B TeKCTi € He3akiHueHe pedeHHs; «[IOpIBHSIHHS MMOKa3al0 BUCOKY TOYHICTh
OTPUMAaHUX PO3B'sI3KiB i 3ayBakeHo, o LBM € B 2,5 pasm» (cTop.26)

- He3HayHa KINBKICTh IIOMMJIOK B CJIOBaX, HANPHUKIAMA, «HEIOLIKOM
(cTop.26), (meiipoeBomomniiiaumu)  (cTop.29), «B  MaKpOCKOIIYHIA
MaciuTabi» (cTop. 36), «3B'S3Ky MDK pOMIpOM KOMIPKM Ta TOYHICTh
MOJETIOBaHHD (cTop.39) «moTiM» 3amicTh moTik (cTop.40).

BBa)karo, 110 BUCJIOBJIEH] 3ayBakeHHsI HE € BHU3HAUAJbHUMH 1 HE 3MEHIIYIOThH

3arajbHy HayKOBY HOBH3HY Ta IIPaKTUYHY 3HAUMMICTh Pe3yJIbTaTiB Ta He BIJIMBAIOTH
Ha IIO3UTUBHY OLIHKY JUCEPTaIiiiHOI poOOTH.

BucHoBok npo qucepraniliny poooTty



Bpaxaro, 10 AUcepTaliiina poboTa 3100yBada CTyINeHA IOKTOpa dimocodii
Kyspmuda Banentuna Axatorniffopnya Ha TeMy «MeTonu Ta 3ac00M MaTeMaTUYHOrO
MOJIENIFOBAHHS PyXy PIIMH 3 BUKOPUCTAHHSM MAaIlMHHOIO HABYAHHSD) BUKOHAHA Ha
BHCOKOMY HayKOBOMY DiBHI, He IOpYIIy€ MPHHIKIIB aKazeMigHol JOOPOUECHOCTI Ta
€ 3aKiHYEeHHM HAyKOBHMM IOCIHi/DKEHHSM, CYKyIHICTH TEOPETHYHUX Ta NMPAKTHIHMX
pe3yJIbTaTiB SIKOTO PO3B'A3y€ HayKoBe 3aBJaHHA, IIO Mae icToTHe 3HA4YEHHS IJIT
ranysi 3Hanb «lHQOpMaNikiHi TeXHOIOTII». Jucepraniiina poGoTa 3a aKTyalbHICTIO,
IPAaKTUYHOK IiHHICTIO Ta HAyKOBOIO HOBHU3HOIO MIOBHICTIO BIJMOBINAE BHMOTaM
YMHHOTO 3aKOHONABCTBAa YKpaimm, mo mepexbadeni B m6 — 9 «llopanky
PUCYIKEHHs CTyIeHs JoKTopa (imocodil Ta cKacyBamHS pillleHHs Pa30BOIl
cremianizoBaHoi BYeHO! pajd 3aKiamy BHINOI OCBiTH, HAyKOBOI YCTaHOBH IIpO
IPHUCYIKEHHs CTyIIeHs JOKTopa Qinocodii», 3aTBEPIKEHOTO [TocranoBoro KaGineTy
Misictpis Ykpaiuu Bix 12 ciunsg 2022 p. Ne 44.

3no6yBay Kyspmuu BaneHTHH AHATONIMOBHY 3aClIyroBy€ HA IPUCYJKCHHS
cTymeHs JoKTopa (inocodii B ramysi sHaub «12 — InpopMartifiHi TeXHOIOTID» 3a
cremianpHicTIO «123 — KoM roTepHa iHXeHepis.

OdiniiiHuil ONOHEHT:

3aBimyBad BiAALILY
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