PELIEH3IS1
Ha cepraniiiny podory
Ky3bmuua Basientuna Axaroniiosnya
Ha Temy «MeTomm Ta 3aco61 MaTEMaTHIHOrO MOJICTIOBAHHSA PYXY PiauH 3
BHKOPHCTAHHAM MalllHHHOIO HABYAHHY,
peacTaBIeny Ha 3000yTTA CTyNeHs noktopa (iocodii
B rasysi snanb 12 [ndopmaniitni texnonorii
3a cnewianbHicTio 123 KoM’ ioTepHa iHkeHepis

AKTYAALHICTL TEMH AHCepTALil.

AKTYaNIbHICTL 3aCTOCYBAHHS MALIHHHOTO HABYaHHA Y MOJIEJIOBaHHI (I3HYHIX
MPOIECiB  BU3HAYACTHCS  HeoOXianicTio 3po3ymiTH Ta mepenbauuTH MOBEAIHKY
CKJIQIHHX CHCTEM Yy PI3HHUX rajmy3sx HaykKdH Ta texuiku. Lleif minxin nepenbauae
PO3pOOKY MaTeMaTHUHHX MOJeeH Ta piBHsIHL, $Ki BiJOOpaKaOThH JMHAMIKY LHX
CHCTEM, CHPUSIOUH [JIHOOKOMY aHaiizy IXHIX BJIaCTHBOCTEH. Onui€lo 3 TAKHX
KII040BHX of1acTeii 3acTOCYBaHHs € MOIEMIOBAHHS PYXY PiHH, Jie 004ACIIOBAIbHA
riIpoMexaHiKa BiAirpac BaXKIUBY POb Y YHCEILHOMY aHaiizi piAHHHHX TMOTOKIB 3a
JI0MOMOTOK YHCI0BHX po3B'a3kiB piBHaHb Has'e-Crokca. Brim, 1i MeToan MalwTh
cBoi OOMC/KCHHSA, Taki AK BHCOKAa OOYHCIIOBAILHA CKIANHICTh, IO MOXE CTaTH
NpoGAEMOI0  [IPH  BEJIMKOMACIITA0HHX MOJIC/AX 4H B PEKHMI pealbHOro uacy.
ANIbTEPHATHBOIO YHCEABLHHM METOJAM € BHKOPHCTAHHA pElIiTYacTHX MoJesei
BosiblMaHa Ui MO/ IoBalHs pyxy piaus. He3pakaioun Ha nepeneKTHBHICTD IBOTO
MiAXOAY. JUIS HECTHCIWBHX PUIMH BHHHKAIOTh MEBHI TPYAHOLUL, AKI MOKYTh OyTH
nonoiaHi 3a JA0NOMOrorw aABopiBHeBHX cxeM. OCTaHHIM 4YacoM CMOCTEPIracThes
3pOCTalouMil IHTEpPEeC 10 BUKOPHCTAHHS MAUIMHHOIO HABYAHHS JUIA MO/IE/IOBAHHA
pyxy pimun. Lle 3yMOBIEHO 3JaTHICTIO MALUHHHOTO HABYaHHS e(EKTHBHO
NPHCKOPIOBATH MPOLEC MOJIEMIOBAHHS [OPIBHAHO 13 TPAIMLIHHMH HHCIOBHMH
METOaMH, BUKOPUCTAHHAM ONTHMI30BaHHX O0UHMCIIOBAILHHX apXiTEKTYp, TAKHX AK
rpapiuni  nponecopu  (GPU)  un creuianizoBaHe anaparHe  3ade3nevyeHHs.
Jlocaipkenns BIUIMBY PI3HMX THIIB anapaTHOro 3a0es3nevyeHHs Ha WIBHAKICTH
vosiefoBanHs  (hi3HUHKUX  NPOILECiB 3 JONOMOTOK  MAlIHHHOTO HaBYaHHA €
HEA0CTATHBO JOCIIKEHOIO TEMOIO, 1110 J0JaTKOBO MIAKPECIIOE aKTYaIbHICTh TeMH
Jaucepranii.

Ouinka OBIPYHTOBAHOCTI  HAYKOBHX  pe3yibTaris  amcepraumii, ix
HOCTOBIPHOCTI T4 HOBH3HH.

Haykopa HOBH3HA pe3yJ/bTaTiB JIMCEPTALliHHOTO IOCTIUKeHHs MOoJsrae B
HACTYITHOMY:

~ 3anpoNOHOBAHO JIBOPIBHEBMI METOI MOJC/IOBAHHA PYXY PIIHHH 3a
noroMoro pemrityactoi mozeni boisimana i 3ropTKOBOi HEePOHHOT Mepexi, LI0

BHKOPHCTOBYETbCA 1A YTOYHCHHA 3HAYEHL TMONA IBMIKOCTEl Ha OCHOBI
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MOJICIOBAHHA PO3B’A3Ky piHaHHs Ilyaccona, AKMil BiZPI3HAETBCH BiJl BiIOMHX
METOIB THM, 10 3MEHIIYE Yac MOACTIOBAHHS;

~ HabyB nonaibInoro po3sBHTKY MeToJ pemnitTdactoi moaeni bombumana 3a
PaxXyHOK MeTojy po3napajie/ioBaHHsi Ha ocHOBI miaxoxy domain decomposition Ta
BHKOpHCTaHHA  MoaudikoBaHoi pPIBHOBaKHOI (DYHKUIT pO3NOAULY HA  OCHOBI
MIHIMIZAUIT ANCKpeTHOT eNTPONii, AKa BiIPI3HACTLCS Bill BIAOMHX METOAIB KPallioo
O€3YMOBHOIO JTHIHHOK cTa0lIBHICTIO MOACTIOBAHHS;

—  HadyB MOAAIBIIOr0 PO3BHTKY METOA MOJETIOBAHHS PO3B A3KY PiBHAHHS
[lyaccona s oTpuMaHHs po3nojisy THCKY 3 NOAaTbIIMM HOr0 BUKOPHCTAHHAM JUIs
KOPEKLIT Mojis MBHAKOCTI MPH MOJETIOBAHHI HECTHCIHBHX PIIMH, Ha OCHOBI
MoandikoBanoi HeliponHOi Mepeki, L0 BPAXOBYE TIeOMETpilo 004HCIIOBATLHOIO
MPOCTOPY, AKMIl BiApi3HAETLCS BiA BIIOMMX METOMIB  MOMKIMBICTIO 0OpoOKH
CKNATHUX 0DUNCTIOBANLHUX 001acTell Ta MEHIITHM YacoM 0OYHCIeHH S

—  3anpornoHOBaHO ajanTaiiio JABOPIBHEBOIO METOLY MOJAC/IIOBaHHA PYXY
PIAMIK JUTA BHKOPHCTAHHA HA CICLIANLHOMY O0YHCTIOBANLHOMY MPHCTPOL, AKa
BIIPISHACTHCH THM, WO 3abe3nedye MPHCKOPEHHS OO4HCICHb JUIA po3podsieHol
HeIPOHHOT Mepeski NpH  MoJemoBaHHI po3B’A3Ky Kpaiiopoi 3azaui Ha OCHOBI
pisusuus Iyaccona s Tueky.

ABTOP  BNEBHEHO  BMKOPHCTOBYE  CKJAJHHIl ~ MaTeMaTH4YHHi  anapat
nrhepenIianLHIX PiBHANB, UHCIOBI METOM MOUIYKY PO3B’s3Ky KpaioBoi 3aia4l Ta
TEXHONOrIT  amapeTHHX npuckopioBadiB. OCHOBHHM HAayKOBHM  pe3yJibTaToM
3n00yBada € ajantauis JABOPIBHEBOrO METOJY MOAETIOBAHHA PYXY PLIAMHH U
peanizauii iforo Ha crewiaibHOMY OOYHC/IOBAILHOMY MPHCTPOL, MO MPHCKOPIOE
oOunciierns mojeni. OCHOBHUM MPAKTHYHHM Pe3yJIbTaTOM € po3podieHe aBToOpoM
nporpaMie 3abe3neveHHs MOICNIOBAHHA PYXy piavHKM ABOpIBHEBHM MeTo/0M LBM,
10 3a Pe3yAbTaTaMH eKCICPHMEHTAILHOTO JOCIUKEeHHS IPHCKOPIOE 00UHC/IEHHS Y
13 pasis ta 6 pasiB npum BHKOpHCTaHHI HeiiponHoro mnpouecopa (NPU) Ta
rpadiunoro npouecopa (GPU) sianosiano.

JlocToBipHICTH Ta OOTPYHTOBAHICTL OTPUMAHMX HAYKOBMX  pe3yJbTariB
JOCniTKEHHs 3a0e3Mmevy€eTbes TEOPEeTHYHHM OOIPYHTYBAHHAM  3aMpOMNOHOBAHHX
METOJIIB Ta eKCrepHMEHTATBHHM J0CIUDKEHHSM.

Haykosi jocHipKeHHs  OyaM  BUKOHaHi  3700yBaveM  Ha  Kadeapi
obuncmosatbiol Texuiku KITTim. Irops Cikopebkoro B pamkax J10rosopy Bii
“Hayka 3apaas MHPY Ta Oe3leKu .

Orsxe, B cepTauiiiniii poboTi nocTasieHe HayKOBE 3aB/IaHHA 3MCHIUICHHS Hacy
MO/ICIHOBAHHS JIBOPIBHEBHM METOAOM MOJCTIOBAHHA PYyXY HECTHCIIMBOI PIAHHH Ha
ocHOBI perniTdactol Mozaeni bonbumana Ta 3rOpPTKOBOT HEHPOHHOT Mepexki BUKOHAHO
[OBHICTIO, 3100yBa4 MOBHOK MipOKO 0BOJIOJIIB METO/I0/OTIEH) HAYKOBOT JUSLTBHOCTI.
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Ouinka 3micty aucepranii, i 3aBepumeHicTs Ta AOTPHMAHHS NPHHIHNIB
axazemMiunoi 1oépouecnocti.

3a ceoim 3mictom amcepraniiina pobora 3n00yBava Kysbmuua Banentnna
AnaroniiioBnua nosuicTio Bianopizac CTanaapty BHINOI OCBITH 31 crieliaqbHOCTI
«123 - Kommiotepna imkenepis» Ta HanmpsMaMm IOCHiKEHb BIANOBIAHO /10
OCBITHLOT porpamu «Komn lotepua iHKeHepisy.

Jluceprauiiina pobota € 3aBepUICHO) HAYKOBOK Mpalelo i CBUIMMTH [P0
HAABHICTb OCOOHCTOrO BHeCKy 3700yBaua y HaykoBuil nanpam «Meromu Ta
porpaMHo-anaparii 3aco0M MOJICIIIOBAHHA PYXY PLAHH.

PosrasinyBiun 38iT nomibHOCTI 3a pe3y/ibTaTamy MepeBipKM AHCEpTaiiHOT
PODOTH HA TEKCTOBI CHiBHAAiHHS, MOKHA 3pOOMTH BHCHOBOK, IO jauceprartiiina
pobora Kyssmuua Banentuna AmaroniiioBuua €  pe3ysibTaToM CamMOCTIHHMX
nocHikeHb  3100yBaua i He MIiCTHTL enemeHTiB anbcHbikauii, KOMIIALIT,
¢abpukauil, naariaty Ta 3ano3uuens. BussieHnii BIICOTOK CliBNaAiHb NOACHIOETLCH
371e0iIbIIOro THIOBHMH (DPArMeHTaMH MPOrpaMHOro Koay 3 po3poOku iHTepheiicy
KopucTyBaua.  Bukopucrtami imei, pesyinTatd i TEKCTH iHIIHX aBTOPIB MalOTh
HAIEKHI MOCHIAHHS HA BIJINMOBIAHE JUKEpeno.

MoBa Ta CTH/IbL BHK/JIAAEHHS pe3yibTaTis.

Jlicepraitiiiia podoTa HaNMcaHa YKPaiHChKOIO MOBOIO, CKIANA€ThCs 3 BCTYILY, 3
pO3/iNiB, BUCHOBKIB, CHCKY JiTepaTypH Ta J0AaTKiB. 3arajibHHii odcar aucepTanii
213 cTOpIHOK.

Teker auceprailii BHKJIaAEHHH JOrYHO Ta MOCHIAOBHO, fioro odopmieHHs, B
OCHOBHOMY. BINMOBIZA€ YHHHUM BHMOraM. ABTOP JOTPHMYETBCA HAYKOBOTO CTHIIIO
ra BAKOPHCTOBYE 3aralibHONPHITHATY TEPMiHOIOTIIO

V BCTYNI pO3IISAacThCH aKTYaIbHICTh JAHCEPTALIHOIO JOCTIUKEHHS, 3B 430K
poGoTH 3 HAyKOBMMH TIpOrpaMamy, IiaHamu Ta Temamu. DopMmymioeThes mera,
jaBjaHHsA, 00 €KT Ta MpeaMeT NOCAULKeHHsA, HAayKoBa Ta MNPAaKTHYHA HOBHM3HA
oTpuManux pe3yabTati. [IpHBOAATECSA BIAOMOCTI PO 0COOHCTHIT BHECOK 3100yBaya
Ta anpodalliio pe3yiIbTaTiB AncepTauii

V nepiioMy po3ini npecTaBlIeHuii OriisjL HayKOBOI JIiTepaTypH NpHCBAYeHOl
voleoBaHHI0  pyxy pianH.  OnucaHo PpisHi  MeToaM, 30Kpema Ti, mIo
BHKOPHCTOBYIOTD PiBHAHHSA Has'e-Crokca, LBM 1a mammune nasuanns. [lposeneno
neTanbHuil orjifa iX iCTOPHYHOrO PO3BMTKY Ta BH3HAY€HO 3arajibHi repesard Ta
nenonikn., Takok BHBYEHO JTepaTypy WIOAO po3B'A3aHHs piBHsHHs [lyaccona.
AHasi3  pe3ynbTaTiB  MepLoro po3aily npu3BiB a0  dopmyioBanHsa  3ajaui
THCePTALIHHOrO JA0CTI/IKEHHS — PO3POOHTH ABOPIBHEBHIl METO MOACTIOBAHHA PYXY
pianHy Ha ocHoBi LBM Ta MaluMHHOIO HaB4aHHA.

V apyromy po3aili AeTAIbHO OMHCAHO pelniTdacty Mojeds bonbumana,
BHCBITIEHO 1T POb Y KOHTEKCTi PiBHIB aOCTpaKiii OMHCY PiAMHH Ta TEOPETHYHO
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QOIPYHTOBAHO  MOMIHBICTE 3ACTOCYBAHHA  METOY LBM s E(I)E:KTHHHUFU

MOACTIOBAHNS pyXy piaun. Posrasmyti Ta po3noBifi npo HaiOLIbuI mowmpeni
AHCCILHI CXeMH, BHCBITIEHI MeXaHi3MH BCTAHOBJIEHHs MOYATKOBHX Ta I'DAHHYHMX
YMOB y metoni LBM. [puainena ysara ocobauBocTsiM BCTAHOBJICHHS NPHTOKY Ta
BHTOKY PIAMHH, YMOB 3BOPOTHOrO BiNOOpakeHHs, AKI IMITYIOTb B3aEMOJIIO 1OTOKY
PIAMHH 3 TBEPAHM TiloM. ITposesneno onmne moaudikoBanoi pPIBHOBAKHOT (yHKLi
poO3NoAiNy, 3acuoBaHoi mHa MiHiMi3alii AMCKpeTHOT eHTpoIii, WO rapaHTye
Oe3yMoBHY Jiiniiiny craGinbHicTs Moxemopanns. BuiiieHo 3HAYCHHSN YTOYHEHH
MO WBHAKOCTI 32 10NOMOToi0 pisHanis [TyaccoHa s THCKY TIPH MOICTIOBaHHi
PYXY HECTHCITMBHX piainH Metomom LBM.

Y TpeThoMy posnini aucepranii posrAHyTO BUKOPHCTAHHS HEHPOHHIX Mepes
AL MOZIETIOBAHHA PO3B 3Ky KpaitoBoi 3aja4i Ha ocHosi piBHsuus [lyaccona.
Bunineno nepesarn Heiiponnnx Mepek y 3anansi ckraaunx GyHKUii nopisHAHO 3
TPAIMIITIHHMH  MeTosamu.  OnHcano Takowx iTepauiifHi 4MCEe/IbHI METOAH  [Uis
PO3BA3ANNA CHCTEM anreGpaivyHuX PiBHAHb, AKi BHKOPHCTOBYIOTHCA 1A reHepanii
HABHAJILHUX Ta TECTOBHX JIATACETIB JUIS HEHPOHHUX Mepex. Po3rnsHyTi pisHi mapw
Ta  GYHKUIT aKTHBaUill Y IITYMHHX HEHPOHHHX Mepekax JUsi  J0CATHeHHs
MOCTABJICHHX 3aB/1aHb.

Y 4erBepTOoMy posaini aMceprauii  npescHTOBaHMIl JBOPIBHCBHIT  MeTO
MOJICTIOBAHHS PYXY PIJIMHH, 1110 BUKOPHCTOBYE pelituacTy Mojenb boablMana Ta
3TOPTKOBY  HCHpOHHY wMepexy. Omnmcasa CcTpyKTypa HeilpoHHOT Mepexki Juis
MOAC/IOBAHHSA  PO3B'A3KY KpaloBoi 3aza4i Ha oOcHOBI piBHAHHA [lyaccona.
Pospobrieno  nokinanuuit  anropHT™  IBOPIBHEBOrO  METONY, SKHil  BK/IIOHYae
Mo (IKOBaHy piBHOBaXHY dynkuilo posnominy. Takox cTBopeno napanenbuuii
anroput™  domain decomposition Ta onNTHMi30BaHO HelipoHHY MEPEKY JUls
e(heKTHBHOIO BHKOPHCTAHHS anapaTHUX npuckopioBauis NPU. [las tectysanus
BHKOPHCTaHO po3pobiiene nporpaMie 3adesneyeHHs.

Y n'aromy po3aun AMcepranii 3aificHeHI eKCNEepUMEHTH M0 MOAEMIOBAHHIO
pyXy PIAMH 3 BHKOPHCTAHHSM PO3POOJIEHOrO JABOPIBHEBOIO Metony. Pesyabrary
CKCHECPUMEHTIB  MIATBEPKYIOTh  €EKTHBHICTH  MeTOny y  3alesmeuensi
HECTUCAMBOCTI PUIMHH Y MOPIBHAHHI 31 3BHuaiinuM Metonom LBM. Jletansho
BHBUCHA TOYHICTL HEHPOHHOT MEPEK] B MOPIBHAHHI 3 YHCEABHHM METOIOM, a TaKOK
BUSB/IEHA B3a€MHA BIANOBIAHICTE Mik HuMH. [TpoBeaenuii ananiz obuncmosanbHoi
WBHAKOCTI PO3POOJICHOr0 METOAY Ta BIUIHBY BHKOPHCTAHHS DI3HHX anapaTHHX
NPHUCKOPIOBAYiB Ha LIBHKICTb O0UHC/IEHb.

Jluceprauiiina podora opopmiieHa BIANOBIAHO 10 BUMOr Hakasy MOH Vipaiuu
i 12 ciuns 2017 p. Ne 40 «ITpo 3aTBepiKeHHs BUMOT 10 0QOPMIIEHHS ucepTaLiiy.



Onpwioanenus peiyabTatis anceprauiiinoi podorTu.

Haykosi pesynptat auceprailii BHcBiTIeHI y 8 HAyKOBHX nyOsiKamiax
y100yBaya, cepea Skux: | CTarTs y HayKOBOMY BMJAHHI, BKJIIOYCHOMY Ha jary
onyOiKyBanHus 10 nepeliky Haykosux (axoBHX BHIAaHb YKpaihu; 3 crarmi Y
NepioAMYHIX HAYKOBHX BIAAHHSX, npoinaekcopannx y Oasax nannx Web of Science
Core Collection Ta/abo Scopus.

Takok pesynbratd auceprauii Gyam anpodoBawi Ha 4 HayKOBHMX (haxoBux
KoH(epeHLsX.

TakiM UHHOM, HAYKOBI pesyJibTaTi onncani B aucepraiiitniii podori mosricTio
BHCBITJICH] Y HAVKOBUX nyOnikailiax 3p00yeaya.

Heoaiku Ta 3ayBazenns 10 qucepraniiinoi podoru.

l. Momudikopannii merox LBM (Lattice Boltzmann Method), HaBeneHHH Y
po3/iisii 4, BUKOPUCTOBYETHCS JUIS OTPHMAHHS JAHHX JiTd HaB4aHHA Helipomepeki.
Aste Bin mac nabamkennii po3s’ssok. Ha moio aymKy, 0ysi0 6 J0uiIbHO BH3HAYATH
AKICTH MPONOHOBAHOTO PO3B A3KY, MiICTABIAIOYH HOTO Y piBHAHHS, TOAI L€ oyno 0
HABYAHHS 3 TOUHHM PO3B’A3KOM i N1IBHIILYBAJIO TOUHICTb.

2. Bisyanphe NopiBHAHHA, BUKOpHCTaHe JUIA aHali3y noss IIBHKOCTI PYXY
pinmn (nigposain 5.4), we moske 6yTH TounnM. [ToTpiGHO oLiHIOBATH PE3YILTATH 33
KIIBKICHOK 03HAKOI10.

3. Jlonasauus 10 JNICTHHTY KOy (pparMeHTiB 3 po3poOKM KOPHCTYBALLKOIO
inTepdeiicy He € 10UINTLHIM, OCKIIBKH BiH He MICTHTb aH1 HAYKOBHH pe3y/IbTaTH. aHi
NpaKTHUHMI Pe3yJibTaT HCepTaliifHOro J0CIKeHHS.

4. 3aypakenHs 10 opOpMIACHHS pobOTH:

_ MeTojl MOJEMIOBAaHHA PO3B’A3KY — HE3posyMminuil i, 31a€ThCs,
HenpaBHIbHIiT TepMiH. MoaemoBaHHs Pos3B A3KY (solution modeling) —
[le IIpe/ICTABIECHHS PO3B’A3KY Y BHIIIAIL Alarpam, cHMBOIIIB aD0 HOTAIlii.

—  auceprauis (posninm 2 Ta 3) MICTHTh 3a0arato AeTlbHOIO ONHCY
BIIOMHX METOJIIB 3 PO3B 53Ky KpaioBol 3a/1a4i, AKi MOKHa Oy/0 3ranarH
TiLKH 3 HaBeJeHHAM BIIMOBIIHHX NOCH/IAHb, 4 CKOHUEHTPYBATH yBary
B TEKCTI Ha BHKIAJEHHI Pe3yJIbTaTiB BIaCHOI0 HayKOBOIO JI0CI/UKEHHS;

_ p amortauii uiTKO He 3a3HAYEHHil HAYKOBHIl pe3yabTar podOTH Ta il
MpakTHYHE 3HAYCHHA;

— 3uake NyHKTYaUil mics (popMyJ1 NpomnyLieHi.

BRaskaio. 110 BHC/IOBJIEHI 3ayBaKeHHs He € BH3HAYATbHHMH 1 He 3MEHLIYIOTh
saranbiHy HAYKOBY HOBH3HY Ta MPAKTHUHY 3HAYHMICTH pe3yJbTaTiB Ta He BIUIHBAIOTH

Ha MO3MTHBHY OLIHKY JHCepTaLliiHOl podoTH.



Bucnosox npo auceprauiiiny posory.

Beaxaio, wo Juicepraniiina podota 3100yBaya cTyHeHs J0KTopa dinocodii
Kysbmia Banentuna Anaronifiosiua na Temy «MeTo/n Ta 3aco0H MareMaTiumoro
MOTCTIOBAHHA PYXy PiMH 3 BUKOPUCTAHHAM MAIIMHHOTO HABYAHHM) BHKOHAHA Ha
BHCOKOMY HAYKOBOMY piBHIi, He nopyuIye NpUHLMINIB aKaaeMiuHoi 100poYecHocTi Ta
€ 3AKIHYEHHM HAYKOBUM JI0CITiKEHHAM, CYKYNHICTh TEOPETHYHHX Ta MPAKTHUYHKX
pe3yibTaTIB SIKOro PO3B'A3YC HayKoBe 3aBAaHHs, IO Maec iCTOTHC 3HAYEHHS Ui
“Fﬂdmpmauiﬁui TexHonorii». Jluceprauiiina podota 3a aKTYaNbHICTIO, MPAKTHYHOIO
UIHHICTIO T4 HAYKOBOIO HOBM3HOIO MOBHICTIO BIAMOBIAAE BHMOTaM UHHHOIO
JaKoHoNaBcTBa Ykpainu, mo nepenbaueni B 1.6 — 9 «[lopsaky npucyKenss
CTYNEHS NoKTopa (inocodii Ta ckacyBaHHs pillleHHs pa3oBoi creliali3oBaHoT BuUeHOT
PAIi 3aKJaay  BHINOT OCBITH, HAYKOBOI YCTAHOBH 1PO NPHCYUKEHHS CTYIeHs
AokTOpa (hinocodiin, sarsepkenoro [octanosoio Kainery Minictpis Vipaiuu Bix
12 ciuns 2022 p. Ne 44,

3n00ysau Kysemuu Banentnn AHatoniiioBHY 3ac/iyroBY€ Ha NPHCYKEHHS
CTYNeHs noktopa ¢inocopii B ramysi smans 12 Iudopmaniiini Texsomorii 3a
cneuiansrictio 123 Komi'iotepHa inskenepis.
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