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3a cnenianbHicTiO 121 — [HXKeHepis nmporpamMHoro 3ade3nedeHHs

AKTYyaJIbHICTb TEMH JHCepTaUii.

Po3poOka cyuacHux iHMOpMaUlfHUX CHCTeM N TpeThol Miaardopmu, 110
BKIIIOYa€ XMapHI OOYMCICHHS, BEJIHKI JaHi, MOOUIbHI MNpPUCTpOi Ta OHJIANH
B3a€EMO/Ii10, MoTpedye HOBUX MiAXOMIB, TEXHOJIOTIH Ta MojeJiel peanizauii npouecis
NPOEKTYBAHHS, po3pobieHHs, Mopaudikamii, aHamizy, 3abe3neyeHHs SKOCTI,
BIIPOBA/UKEHHS 1 CYNPOBODKEHHs MporpamHoro 3abesnedyeHHs. Ilpy wbomy
TpaaUUiHKI mpolec po3poOku Mojeneit iHGOpMaIiHUX CHCTEM € HaCTIIBKH
JOBFOTPUBAIMM 1 TPYAOMICTKMM, LIO BHMTPAaTH Ha CTBOPEHHs MOJell MOXKYTb
MIEPEeBUIYBAaTH BUTPATH Ha 11 BUKOPUCTAHHSI.

OaHuM 3 TIOTYXKHMX  IHCTPYMEHTIB  po3poOKu  Mojelell  CKIaAHHuX
iHbopMaLiHHUX CHUCTeM, KU Mae BaXKJIMBe MNpPHUKJIAAHE 3HAYEHHs, € Bi3yalbHI
3aC00M MpeJCTaBleHHS MOJENed Ta KOHCTPYIOBAHHS MOJENl 3aCTOCYHKY 3
BUKOpPUCTaHHsIM rpadiyHoro pegaktopa Ta 3acodiB aHimanii. Mozgenl 1 MeToaH
OJIHO3HAYHOTO IMEePEeTBOPEHHS Bi3yalbHOIO NpEJICTaBJIeHHs y OOUYHMCIeHHs Ha 0asi
3aCTOCYBAHHS Bi3yalbHUX 00’€KTIB [l OTHMCY 3aBJaHHS Ha BUKOHAHHS OOYHCIEHb
J03BOJIAIOTH TIEPETBOPUTH Bi3dyajibHe MpEICTaBICHHS y BidyalbHEe IpPOrpaMyBaHHS.
Po3po6neHHs (opManibHOT MOBH IPOrpaMyBaHHs, B SKifi KOJ MoJelli IOBUHEH OyTH
peaii3oBaHHii K 4YacTHHA IPOrpaMHOro 3abe3MedeHHs, N03BOMAE JOCATTH TaKOIo
nepeTBOPeHHS.

OTe, po3poOKa HOBUX TIJXOAIB, METOAIB Ta MPOrPAMHUX 3acodiB, 110
CNIpSIMOBaHi Ha I/IBULICHHA €()EeKTHBHOCTI MPOrpaMHHUX 3acO0IB TMpeCTaBIEHHS
CKJQJIHUX MOJeJell cucTeM Ta iX MporpaMHol peanizauii 3 MeTO iMiTaliiHOIro
MOJICTFOBAHHS Ta T[0JAJbLION0 CTBOPEHHSI MPOrpaMHOr0 KOJYy € aKTYalbHHM
HAYKOBHMM 3aB/IaHHAM.

Ouinka OOIPYHTOBAHOCTI  HAYKOBHX  pe3yabTaTiB  aucepraumii, 1IX
JOCTOBIPHOCTI TA HOBH3HH.

V  nauceprauiiiHiit  poOOTI  aBTOPOM OTPUMAHO HHU3KY HOBHMX HAYKOBHX
pe3yIbTaTiB, cepe/l AKX HeOOXiIHO BHLIUTH TaKi:

—  Briepiie po3po0sieHo BizyadbHy MOBY mnporpamyBanHs [leTpi-00’exTHuX
MoJleNieif, 110 JI03BOJIE COPOCTHTH Mpolec MoOyJI0BH MOJCEH, IiIBUIIUTH
HAOYHICTh CHPHIHATTS MoOjesell Ta 4ac BHKOHAHHS IMITALIAHOrO MOJIENIOBAHHS
LJIAXOM OpraHizauii ABOpiBHEBOro crocody nodynoBd mojeneid. Ha Biaminy Bin



ICHYIOYMX pilleHb B o0nacti iMiTaliiiHOro MoOjeTIOBaHHA, Bi3yajibHa MOBa
nporpamyBanHs [leTpi-00’ekTHUX Mojeleid Hagae yHiBepcalbHMH Ta THYYKHH
IHCTPYMEHT s ToOyI0BH Mojeliell JHCKPeTHO-MOJIHHMX CHCTeM, a Mpolec
BUKOHAHHS IMITALIHHOTO MOJIEIFOBAHHS HE 3aeXKHTh BiJl 00YHC/IIOBAIBHUX pecypciB
KOPHCTYBaua;

—  ynockoHaneHo IleTpi-00’ekTHy Mojesb 3a paxyHOK BBEJEHHs IOHATTSA
rpynu Iletpi-06’exriB, konexuil [Tetpi-o6’exTiB Ta rpynu konekuiit [letpi-o00’€exTiB,
1110, Ha BIAMIHY BIJ ICHYIOYHX 3aco0iB mpeacTaBieHHs IMiTallitHOT Mozell, HaJalTh
MOKJIHMBICTE THpaKyBaTH IleTpi-06’exTH 3 3agaHMMH HabopaMH TapaMeTpiB,
THPaXXyBaTH KoJseKlii B3aeMonoB’s3aHux [leTpi-06’ekTiB Ta THpakyBaTH 3B SA3KH
mix IleTpi-06’ekTom Ta rpymnoto Ilerpi-06’ekTiB, Mixk IleTpi-06’ekToM Ta rpyIoio
konekuii IleTpi-o0’ekTiB. 3a paxyHOK THpaKyBaHHS OJHOTUIHHX (parMeHTiB
MOJIeNIl Ta TMPaXYBAHHS 3B’S3KIB CTBOPEHI YMOBHM AJis LIBHAKOrO KOHCTPYIOBAHHSA
MOJEJIEH 3 BENMKOKO KiJIBKICTIO €eMEeHTIB Ta 3HauyHOIrO0 CKOpOYeHHs o0cAry Ix
BI3YaJIbHOTO NIpe/ICTABICHHS;

—  BIEpLIe 3anpoloHOBAaHO KJIEHT-CEPBEpHY apXiTeKTypy [MpOrpaMHOro
3abe3neyeHHs 3 iMiTallifHOro MozemoBaHHs Ha ocHOBI [leTpi-06’ekTHOrO miaxony,
BUKOPHUCTAHHA SKOI JIO3BONSIE 3aJisiTM pecypcH BiJJIaJIeHOrO cepBepy JUis
MPOBEJEHHS IMITALIHHOrO MOJENIOBaHHs, [0 3a0e3Mevusio CTaOUIBHICTh Yacy
BHUKOHAHHS, 3MCHIUEHHSI BUTpPaT Ha I1HQPACTPYKTypy OOYMCIIIOBAIBHHUX PECYPCIB
KOPHUCTYBa4iB Ta MOXKJIMBICTb OpraHizauil ClJIbHOTO JOCTYIY 10 pO3pO0KHA Mojienei.

Pesynprati aucepTaniiiHol poOOTH O3BOJSIOTH IMIABHILMTH €(EKTHBHICTD
NporpaMHHMX 3aco0iB MpejCTaBIeHHS CKIaJIHUX MOJeNeH cucTeM s Uijieid
IMITAIHHOrO MOJEIIOBAHHS 32 PaxXyHOK 3MEHIICHHS CKJIaAHOCTI KOHCTPYIOBAHHS
Mojeni Ta 301IblUIEHHS IMIBMIAKOMIl aJrOpUTMIB IMITalil, 3pY4YHOCTI CHNPHHHATTA
MOJIeJTi, 3MEHIIEHHS KUIBKOCTI MOMMJIOK TP CTBOPEHHI 3B’SI3KIB MIX eJleMeHTaMu
MOJIeJTi Ta 3MEHUIEHHs Yacy Ha MoAHpIKaLio Moaei.

HayxkoBi gocniakeHHs Oynu BUKOHaHI 3100yBadeM Ha Kadeapi iHpopMaTHKH Ta
nporpamsoi iwkenepil KIII im. Irops Cikopcbkoro B pamkax iHILIaTHBHHUX Tem
«CTBOpeHHs 3aco0iB IMITALIHHOrO MOAENIOBAHHA IMCKPETHO-MOAIMHUX cuctem» (1/p
Homep 0117U000923) nix kepiBHMUTBOM mnpodecopa Kadeapu, A.T.H., npodecopa
Tomamescokoro B.M., «Metoan BisyansHoro mnporpamyBanHs [lerpi-o6'exTHux
mozeneit» (a/p nomep 01170U000918) nin kepiBHHITBOM npodecopa kadeapH, JI.T.H.,
npoecopa Creenko 1.B.

JlocToBipHICTE Ta OOIPYHTOBAHICTh OTPUMAHMX pPe3yJIbTATIB  00YMOBIIEHI
KOPEKTHHM BHKOPHCTAHHAM MaTEeMaTHYHOrO armapaty IMITalifHOro MojenioBaHHs,
Teopii NMoOyJ0BH TPAHCIATOPIB, (OPMaTi3MIB MOJIEMIOBAHHS JAHCKPETHO-TIOATHHUX
CHCTEM, Teopii a@IrOpUTMIB, @  TaKOK MIATBEP/UKYIOTECS  Pe3yJsibTaTaMH

0OUYHCITIOBATILHUX eKCITIePHMEHTIB.




Omxe, B auceprauiiitiit poOOTI mocTaBlieHe HayKOBE 3aBAaHHS — IiIBHULIEHHA
e(DeKTHBHOCTI NIPOrpaMHUX 3aco0iB PO3POOKH CKIANHHX MOJENIeH CHCTEeM HAa OCHOBI
dopmanisamy croxacTHyHHX Mepex I[leTpi, BUKOHAHO MOBHICTIO, 37100yBay MOBHOIO
MipOIO OBOJIOIIB METOI0IOTIEI0 HAYKOBOT JisJIBHOCTI.

Ouinka 3micty ancepramii, ii 3aBepuieHicTb Ta AOTPHMAHHS NPHHUHIIB
aKaJeMi4HOl 100 pouyecHOCTI.

3a cBoIM 3MicTOM aucepTaliiiHa pobora 3100yBaya Judyyunna A. FO. noBHicTIO
Bianosizae Crannaprty BMINOT OCBITH 3i cnewiansHocTi 121 — ImkeHepis
NporpaMHOro 3abe3NeyeHHs Ta HanpsAMKaMm JOCIKEeHb BiIMOBIIHO 10 OCBITHBO-
HayKOBOI IIPOrpaMH TPETHOT0 (OCBITHbO-HAYKOBOIO) PiBHSA BUIIIOT OCBITH «IHKeHepis
NPOrpaMHOro 3abe3neyeHHs .

Huceprauiiina po6oTa € 3aBeplIeHO0 HAYKOBOIO TIpalleld 1 CBIIYMTH MPO
HasBHICTH 0COOMCTOro BHecKy 3100yBaya y HaykoBHil Hampsm «BisyanbHi moBu
MpOrpaMyBaHHS».

PosrnsnyBun 3BiT momiGHOCTI 3a pesyinbTaTaMM MepeBipkM HMcepTaliiHoOi
poOOTH Ha TEKCTOBI CHiBNAAiHHA, MOXXHA 3POOMTH BMCHOBOK, IO AMCepTalliiiHa
pobora Jludyuuna AutoHa HOpiifoBuua € pe3yabTaToM CaMOCTIHHHX AOCIIIKEHb
37100yBaya i He MICTUTh eJleMeHTIB (anbeudikanii, Komminauii, hbadpukauii, niariaty
Ta 3ano3uveHb. BukopucraHi imel, pe3yabTaTH 1 TEKCTH IHIIMX aBTOPIB MarOTh
HaJIe)KHI TTOCHJIaHHS Ha BIAMOBIIHE [DKEPEIO.

Mogsa Ta cTH/Ib BHK/IAJ€HHSA Pe3yJbTaTiB.

Huceprauiiina poboTa HamMcaHa YKpaiHCHKOIO MOBOK0. TekcT amceprauii
BUKJIAZICHHI 3 TOTPMMAHHS HaYKOBOTO CTHIIIO, 3aralbHOTIPUIHATOL B iH(DOpMAatliiHKMX
TEXHOJIOTISIX ~ TePMIHONOTI],  XapakTepu3yeThcs  TOCTIJOBHICTIO  BHKJIaJeHHS
marepiaiy, YiTKICTIO (POPMYJIIOBAaHb Ta JOTIYHICTIO.

JucepTauis ckiazaeTbes 3 BCTYIY, 5 pO3iNiB, BUCHOBKIB, CIIMCKY JiTepaTypu
Ta j0AaTKiB. 3aranpHuii o6car auceprauil 100 ctopinok. Texker auceprauii MicTHTH
29 pucyHKIB Ta 7 TaOIHLIb.

Y BeTymi 00IpYHTOBAHO aKTYalbHICTh TEMH AMCEPTalii — po3poGIIeHHs MeTOTy
Bi3yalbHOro nporpamyBaHHs [leTpi-06’ekTHux Monened, chopmyiboBano Mery,
3aBjlaHHsl, 00’ €KT, MpeJIMET Ta METOH JOCIIDKEHHS, OKA3aHO 3B 530K 3 HAYKOBHUMH
TeMaMH, BHM3HAQYCHO HAyKOBY HOBHM3HY Ta IIPaKTHYHE 3HAYEHHsS OJepikKaHUX
pesynbTaTiB, HABEAEHO JaHi MNpo BIPOBA/UKEHHS pe3ysibraTiB, nyOiikauii Ta
ocobucTHi BHeCOK 3100yBaya.

[lepuwnii po3isl NPUCBAYEHO aHaii3y NPOOIEMH MOJEIIOBAHHS NMPOrPAMHHX
3ac00iB 3 BHKOPHCTAHHAM CTOXacTHYHHX Mepex [letpi. Amnanis Haykosux mnpaips
BITUM3HAHHX 1 3apyODKHMX aBTOpPIB MoKaszaB, 10 Mepexi [letpi € wiodoBum
GopManizMOM /115 MOJIE/TIIOBAHHS AUCKPETHO-NIOAIIHNX CHCTEM.

C¢opmy1bOBaHO BUMOTH J10 IMITAlLIHHOT MOJIEN, a came, KO MoJieli NMOBHHEH
OyTH peaii3oBaHHI SK YacTHHA MPOrPAMHOrO 3a0e3leueHHs, a MoJelb MOBHHHA



MaTH MOJKIIMBICTB IHTErpyBaTHCS 3i CXOBMIEM [aHMX Ta iHTEpHEHCOM KiHLEBOTO
KopuctyBada. OOIpYHTOBAaHO MepeBard BUKOPHUCTaHHS —BI3yalbHMX 3aco0iB
NPEICTaBICHHS MOJE/el NporpaMHUX 3aco0iB Ta KOHCTpPYIOBaHHs Mojeni Ha 0asi
rpadiuHoro pemakTopa Ui po3pobieHHs Mojenel CKIaTHHX iH(MOpMAaliHHHX
cucTeM. BuKOHaHO TOpIBHANBHUIT aHami3 CydacHMX [POrpaMHHX 3acobiB
MOJICTOBAHHS CTOXAaCTHYHUMH Mepexamu [letpi.

Y BiZOMHX poGoTax HEOCTATHLO YBArM MPUIIIAETBCS YHIBEPCATBHOMY
dopmanizmy ommcy Mojelni, IO MPU3BOAMTH A0 3HAYHOrO 3OLIBIIEHHS KiTBKOCTI
PI3HOTHITHUX €JEMEHTIB, HeOOXIAHNX IS TIPE/ICTABJIEHHS MIMPOKOro KJIAacy CHCTEM,
1110 MOZIENIOIOTHCS, | BIAMOBIHO 361IBIIEHHS CKIIAQHOCTI 3aCTOCYBAHHS MOJIEII.

3 iHwWoro 60Ky, Ipu MoGyI0BI MOAENEH 3 BUKOPUCTAHHAM YHIBEpCaIbHOI MOBH
[IporpaMyBaHHs Y BHUIAJAKy BEJIMKOl KUIBKOCTI OJHOTHIHHX e€JEeMEHTIB BHHHKA€E
CKJIAQHICTh BIANAIITYBAHHS 3B’S3KIB MK €JeMEHTAMH MOJeNi 3a BiACYTHOCTI
Ha0YHOTO 1X NpeJCcTaBJICHHS.

Bce wme pasom nm03BoNMIO aBTOpY BM3HAUMTH BIiANOBIJAHI 3aBJaHHA /A
JOCITIKEHHS.

Y apyromy posaini HaBeneHo dopmanbhuit onuc [1eTpi-06’eKTHUX Moeseit,
BH3HAYeH] Npaswia (yHKuUioHyBaHHs Mepesxi Iletpi, mpeactasieno metox Iletpi-
00’€KTHOro MOJIeMIOBaHHs, BBejeHi omepauii Han [letpi-06’ekTamu, po3pobrieHo
airoput™ imitauii Iletpi-o6’ekTHOi Mozeni Ta Gi6nioTekn java-knacis Ilerpi-
00’ €KTHOI0 MOJeNIOBaHHS. BcTaHOBIEHO, 10 MpH 3HAYHOMY 30iMBIIEHHI KiTBKOCTI
noaii B MoJeni 11 3aCTOCYBaHHS YCKJIAAHIOETbCA, OCKUIBKM YHCIEHHI JyTH
CTBOPIOIOThL 3aITyTaHy Mepexy, Ky BaXKO peJaryBaTd Ta 3MiHIOBaTH. TaKoX,
BUKOPHCTAHHA BHKIIIOYHO pejnakTopa Mepexxi IleTpl y mporpamHomy 3abesnedeHHi
BUABWJIO, LI0 HEOOXiIHMH MOTYXKHHMH  Bi3yalbHHH  IHCTpyMeHTapiii s
KOHCTpytoBaHHs [leTpi-06’exTHOT Mojeni, OCKUIBKH 3B’s3yBanHs [leTpi-06’ekTiB
TEKCTOBOIO  MOBOIO  MPOrpaMyBaHHA MOTpedye 3HAYHMX BHUTpAT uacy i
CYNPOBOJIKYE€TbCS ITOMHIIKAMH JTFOJUHH.

Busnaveni Taki nepesaru [letpi-06’ekTHUX Mojenelt mpu po3pobieHH] Moaeseit
iHpopMaLIFHUX ~ CHCTeM: yHiBepCalbHICTh ~ (DOPMATBHOTO  ONMUCY  JTHHAMIKH
JUCKPETHO-IIOAINHOI CUCTEMHU; THpaKyBaHHsS eJeMEHTIB MoJendi, AHHAMIKA SKHX
BU3HayeHa Mepexkero [leTpi; Oinblia IIBUAKOAIS y MOPIBHAHHI 31 3BHYANHHOO
cToXacTUuHo Mepexero [lerpi.

Y rTperbomy  posaiii  po3poOseHO  rpaMaTMKy ~ MOBH  Bi3yaJIbHOIO
nporpamyBaHHs [leTpi-06’ekTHUX Mojienel; npoaHanizoBaHo (opMmaibHi MOBH Ta
3ac00M  IMITALIHHOTO MOJEIIOBAHHA JTUCKPETHO-MOMIMHUX CHUCTEM; BH3HAUYEHI
TePMiHH  «Bi3yalbHe  MOJEJIIOBAHHA»  Ta  «Bi3yalbHe  I[POrpaMyBaHHS»;
npe/IcTaBIeHHi CHHTaKCHE (GopMaibHOT MOBH, ii ceMaHTHKA, a TAKOXK andasiT MOBH
BI3yallbHOTO [MPOrpaMyBaHHs; po3poOsieHi Habopu rpadiuyHuxX ejleMeHTIB MOBH
BI3yalbHOIO MPOTPaMyBaHHsA (CHMBOJIH MOBH), 110 MOXKYTb OyTH HepeTBOpeHi Y




3MicToBi KoHCTpyKuii [Tetpi-06’ekTHOT Mozteni, a Takosk iX rpadiure npeacTaBIeHHS;
po3polieHo iMiTauiiHy MOZeNb, 1O BiATBOPIOE 06POOKY 3amUTiB KIi€HT-CepBEPHUM
3aCTOCYHKOM; MNoKazaHo, o Ilerpi-06’exTHa Mojielb, onucaHa Bi3yaJbHOK MOBOIO
NporpamyBaHHs, MOXe OyTH TpaHCOPMOBaHA B alrOPHTMIYHY MOBY 1 3aMyleHa Ha
BUKOHAHHS aJITOPUTMOM IMIiTaIlil.

Y uerBeproMy po3aini  po3pobneHO TPaHCIATOP MOBH  Bi3yalbHOTO
nporpamyBanHs [leTpi-00’eKTHUX Mopenei, sSKuli BHKOHYE JEKCHMYHHMH aHani3,
CHHTAaKCMYHMI aHali3 Ta CEMAaHTHYHWH aHali3; 3anpolOHOBaHA TEKCTOBA
IHTeprpeTallis CUMBOJIB an(aBiTy MOBH Bi3yanibHOro mporpamyBaHHs IleTpi-
00’ekTHUX Mojeneit MoBolo TypeScript; Bu3HaueHi Aii A18 BMKOHAHHA iMiTawLil
MO/lelli Ta 3MiHH ii CTaHiB; po3p0o6IIeHO apXiTeKTypy TpaHCISTOpPa, AKHI CKIaTaeThCs
3 [OCHIZOBHOCTI NPOrpaAMHHX  KOMIOHEHT, 100 BHKOHYIOTh CKAaHYBaHHS
NOCTII0BHOCTI CHMBOJIB, MAPCHHT MOBHOTO BHMpa3y, CEMAHTMYHHMIl aHami3 Ta
eHepyIOTh KO 3alPONOHOBAHO  PO3MOINMTH POGOTY TPAHCIATOPA  MiX
KJI€HTCHKOIO (JIEKCHYHMI Ta CHHTAKCHYHMH aHaNi3) Ta CepBEPHOIO (CeMaHTHYHHIT
aHa/li3 MOBHOTO BHpa3y) 4aCTHHAMH CHCTEMH; OTPMMAHO Pe3yJbTaT MepeTBOPEHHS
TPAHCIATOPOM BisyanbHoro mnpejacrapieHHs mozeni y JSON dopmar, a Takox
pe3yinsTat neperBopeHHs JSON npencraBneHHs Mogeni y java-Ko Ta 3amyck Mojeni
Ha IMiTaifo.

Y m’artomy po3aini  NpeicTaBleHO  eKCTEpUMeHTalbHe  JOCTiIKEHHS
ebextuBHOCTI  po3pobku  IleTpi-06’€KTHUX  Momenell  MOBOK  Bi3yalbHOLO
MPOrpaMyBaHHs, J0CHIKEHO KOPEKTHICTh De3yNbTaTiB OGYHCIEHb alrOpUTMY
IMiTaLlT U1 MOJIEJIEH, 10 CKIAAI0TECS 3 OHOTO, ABOX, Y0TUPLOX [1eTpi-06’eKTiB, a
TAKOXK U1 MEPEXki MacoBoro oOCIyroByBaHHS, O CKIAAAETHCS 3 YOTHPHOX CHCTEM;
MOPIBHSHO Pe3y/bTaTH aHATITHYHOTO PO3PAXYHKY Ta Pe3ybTaTH iMiTalii Mepexi
MacoBOTr0 00CIyroBYBaHHS; JOCIIKEHO CKJIAJHICTh MPOLECY PO3POOKH MOmei
MOBOIO Bi3yaJIbHOrO MpPOTPaMyBaHHS Y MOPIBHSHHI 3 ICHYIOYMMH NpOTrpaMHHMH
3ac00aMH; BMKOHAHO TIOPIBHAHHS PO3POOKH Bi3yalbHOTO MNpECTABIEHHS 3a1aHoi
MoOJiesli 3BMYAHHOK CTOXAacTHYHOW Mepexeto Iletpi, posdapGosanoio mepexero
[letpi Ta Bi3yanibHOIO MOBOIO nporpamyBaHHs [leTpi-06’eKTHUX  Momeneii:
BCTAHOBJIEHO, WO KUIBKICTH PYTHHHHMX [iH, fAKi BHKOHY€ pO3poOHUK Mojeni s
crBopets oaxoro Iletpi-06’ekra, 6yne nadarato GinbIIow Npu Tporpamysami
TEKCTOBOK) MOBOIO Yy TIODIiBHSHHI i3  3aNPONOHOBAHOIO  Bi3yalbHOK MOBOIO
nporpamyBanHs  [leTpl-o0’eKTHHX — MoJened;  mpejacTaBieHi  pesyibTaT
eKCIepUMEHTAILHOTO A0C/KEHH s WBMAKOMIT anroput™y imitauii [Tetpi-06’extHoi
MoO/Ie/li; BCTAHOBIIEHO, WO MpH 30UIblIeHH] ckiaaHocti oxHoro Ilerpi-o6’ekra i
BI/INOBIIHO 3MeHIIeHH] KiabkocTi ITeTpi-o6’exTiB, 3 AKMX MoOYI0BaHA MOJE/D, BT 5
710 20 CrocTepiraeTbCs  3HauyHe  3MEHILIEHHS 4acy BHKOHAHHS, JIOBEICHO
eekTHBHICTL anroput™my imitauii Iletpi-00’ektHoi Mojeni 3a mokasHUKOM




LIBMIKOAIl Ta BW3HAYEHO PEKOMEHIOBaHWH piBeHb CcKiagHocTi oaHoro Iletpi-
00’exta — 20 noxii.

VYV BHCHOBKAX TMpEJICTAaBIEHO OCHOBHI HAyKOBi pe3yslbTaTH OUCcepTalifHOro
NOCTIDKEHHs: po3pobiieH0 MOBY Bi3yanbHoro mnporpamyBanHs [leTpi-o0’eKTHHX
Mojenel; po3pobieHo (GopmanbHy rpamMaTHMKy MOBH BI3yaJbHOIO IpOrpaMyBaHHs
[TeTpi-06’ekTHUX ~ Mojened;  po3po0ieHO  TPAaHCISATOP  MOBH  Bi3yallbHOTO
nporpamyBanHs IleTpi-06’ekTHUX Monenei; KoHueniis I[leTpi-o6’exTHOI Mozeri
po3LIMpeHa MOHATTSIMH KoHekTop IleTpi-06’ekTiB, rpyna [leTpi-00’€KkTiB, KOJTEKIIis
[Tetpi-00’exTiB Ta rpyna konekuii [leTpi-06’€kTiB; 10BeAeHO KOPEKTHICTh 0OY10BH
MoJenelt Ta pe3ynbTaTiB MOJEJIFOBAHHS, BU3HAYEHO MepeBard BUKOPHCTAHHS MOBU
Bi3yasbHOro nporpamyBaHHs [1eTpi-06’€KTHMX Mozeseil y TIOpIBHSHHI 3 iICHYIOUHMHU
MPOrpaMHUMHU 3ac00aMU 3 MOJIETIOBAHHS CTOXAaCTHYHUMH Mepeskamu [leTpi.

JucepTauiiina po6ota oopmieHa BianosiaHo 1o BuMor Hakasy MOH Ykpainu
Bia 12 ciyns 2017 p. Ne 40 «IIpo 3aTBepkeHHs: BUMOT 10 0(OpMIEHHS AUCEPTALLI».

OnpuialoaHeHHs pe3yJbTaTiB IHCEPTaLiiHOT pOGOTH.

HaykoBi pesynbraTu aucepranii BHCBITIeHI y 7 HayKoBuX IyOiKawiix
3100yBaya, cepell sIKMX: 2 CTaTTi y HAyKOBHX BMAAHHSAX, BKJIIOYEHHMX Ha JaTy
OmyONiKyBaHHs J0 Tepeniky HaykoBuX (axoBuX BuIaHb YKpaihu; 1 crarts y
(axoBoMy HayKOBOMY ypHani 3 mepermiky no 12.03.2020 p. (texHiuni Hayku); |
CTaTTI Y MepiOUYHOMY HAyKOBOMY BHIaHHI, MPOiHIEKCOBaHOMY Y 6a3zax manux Web
of Science Core Collection Ta/abo Scopus, BigHECEHOMY 10 HETBEPTOrO KBapTHITIO
(Q4) BinnosigHo no knacudikauii SCImago Journal and Country Rank a6o Journal
Citation Reports; | craTrs y HayKOBOMY JKypHajli, IpOIHAEKCOBAaHOMY
GoogleScholar.

Takosx pe3yabTaTd aucepTallii Oynu anpodoBaHi Ha 2 MDKHAPOJHHUX HayKOBHX
KoH(epeH1isnX, npoinaekcosanux y Web of Science Core Collection Ta Scopus.

Yei nyOnikauii 3100yBaya BIANOBIAAIOTE BUCOKOMY HayKOBOMY piBHIO Ta
BHCBITJIIOIOTb Pe3yJIbTATH HAYKOBOT'O JIOCII/DKEHHS, WO NpeJCTaBlIe i y JaucepTailii,
J0CTAaTHLO ~ TOBHO. Y  nyOmikamisx  JAOTPUMAHO  MPUHLMOM  aKaJeMidHOol
nobpovecHocTi. OcobUCTHH BHECOK 3/100yBada B onyOJIIKOBAaHMX Y CHiBABTOPCTBI
HAYKOBHX Mpausx € BaromuM. KitouoBa HaykoBa CTaTTs 3 JWCepTaliliHOTO
aociiakeHHs «TpaHenaTop MOBM BidyanbHOro nporpamyBaHHs [leTpi-00’ekTHHX
MoJjies1eii» ony0JiKkoBaHa 37100yBaueM 0HOOCIOHO.

Otke, HAyKOBI pe3ylbTaTH, NPEACTaBAeH] B JUcepTaliiiniii podoTi, MoBHICTIO
BUCBITJIEHI Y HayKOBUX MyOuikauisax 3no0yBava, a piBeHb myOuikauiil sianosimae
puMoraMm 1.8 «Ilopsky npucy/KeHHs cTyneHs Joktopa ¢inocodii ta ckacyBanHs
pillleHHs pa3oBoi creuianizoBaHol BYeHOT paju 3aKjaly BMIIOT OCBITH, HAayKOBOi
VCTAHOBH [P0 NPUCYJKEHHS CTyMeHs JoKTopa ¢inocodiin, 3aTBepIKeHOro
[Toctanosoto KaGinery Minictpis Yipaiuu Bix 12 ciuns 2022 p. Ne 44,




Henoaikn Ta 3ayBazkeHHsi 10 Auceprauiiinoi podorn.

1.V posnini 4.2 iigze MoBa Npo apXiTeKTypy TpaHcIATOpa, ane MpeicTaBicHa
TI/IbKH #0r0 CTPYKTYypa 63 po3no/ilTy Ha KJII€HTChKY Ta cepBepHY YaCTHHH.

2. He npeacrasnenuii intepdeiic K1ieHTCHKOT YaCTHHH, 1€ KOPUCTYBad CTBOPIOE
Bi3yalbHy MOZeIb 3 BHKOPHCTAHHSAM MOBH Bi3yanbHoro mnporpamysans [lerpi-
06’ ekTHIX Mojeneil. TTpeacrarneno Tinbku Mozaeni y opmari JISON Ta mosoro Java.

3.V TekcTi poGOTH BUsBIIEHI ApyKapchki mommiky. Hanpukian, posain 2.1 mae
Ha3By «Croxactuuna mepexe Iletpi...», Ha ctopiHui 41 BkaszaHo «Y HacTyImHOMY
PO371 CTATTI...», Ta iH.

4. Jlexinbka pUCYHKIB odopMIIeHI aHMIIHCBKOIO MOBOIO, HANPHUKIIAA PHUCYHKH
32,4.1-423.

Bpaskalo, 1110 BHCIIOB/IEH] 3ayBaXKeHHsl HE € BH3HAYAIBHUMM | HE 3MEHIIYIOTh
3arajibHy HayKOBY HOBHM3HY Ta IMPAKTHYHY 3HAYMMICTD pe3yJIbTaTiB Ta He BIJIMBAIOTh
Ha MO3UTUBHY OLIHKY AUCepTaliiiHOl poOQTH.

BucHoBoOK npo auceprauiiiny po6ory.

Bpaxaro, mo auceprauiiiHa poGora 3100yBava cTyneHs Aoktopa (inocodii
Judyunna Anrtona lOpiiioBuua Ha TeMy «MeToaH BI3yallbHOrO MpoOrpamyBaHHS
IleTpi-00’eKTHUX Mojeneli» BAKOHAHAa Ha BUCOKOMY HAyKOBOMY DiBHi, He Mopyluye
MIPUHUMIIB aKageMiuHOl 100pOYecHOCTI Ta € 3aKIHUEHUM HayKOBHM JOCIIIKEHHSM,
CYKYITHICTh TEOPETHYHHMX Ta IMpPaKTHYHHMX pPe3yJbTaTiB SIKOFO PO3B'A3Y€ HAayKOBE
3aBJlaHHs, L0 Ma€ iCTOTHE 3Ha4YeHHs I iHpopMaLiiHUX TexHoJorii. {ucepraniiina
poboTa 3a aKTyallbHICTIO, IPAKTUYHOIO L[IHHICTIO Ta HAYKOBOKO HOBHM3HOIO MOBHICTIO
BI/INOBI/Jac BUMOTaM YHMHHOI'O 3aKOHOJABCTBA YKpaiHH, 10 nepeadadeni B n.6 — 9
«ITopsaKy NpHCYUKEHHS CTYIEHs JOoKTopa ¢irocodii Ta cKacyBaHHS pilUeHHs
pa30BoOi crieniani3oBaHoi BYEHOI pajd 3aKjajy BHIIOI OCBITH, HAYKOBOI YCTAHOBH
Npo TMpHUCYKEHHS! CTyneHs AokTopa (inocodiin, 3arseppkenoro IloctanHoBoro
KabGinetry Minictpi Ykpainu Big 12 ciuns 2022 p. Ne 44,

3n06ysay Indyunn Auton IOpiHoBMY 3ac/IyroBye Ha NPHCY/DKEHHS CTYNEHS
nokTopa ¢irocodii B ranysi 3HaHb 12 — [Hdopmauiiini TexHOIOrIT 3a crienianbHicTIO
121 — [HxeHepist IporpaMHOro 3abe3neyeHHsl.

Peuensenr:
Jlouent kadeapu inpopmaTuKu

Ta MPOrpaMHoi iHkeHepil S e
KIII im. Irops Cikopebkoro, '

KaHau/Ja1aTt TEXHIYHHX HayK, JOUCHT
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