BIAI'YK
oI HOTO ONMOHEHTA Ha JUCepTaliiiHy po6oTy
Hudyunna Artona FOpiiioBuua
Ha TeMy «MeToau Bi3yalbHOrO porpamMmyBaHHs [1eTpi-06’ eKTHUX Mozeseii»,
NpenCTaBiieHy Ha 3400yTTA CTYNeHs JOKTOpa ¢inocodii
B raty3i 3HaHb 12 [adopmaniiiai Texnonorii
3a cnemanbHicTIo 121 [HxkeHepis nporpaMHOro 3abe3neyeHus

AKTyaIbHICTh TeMH JucepTauii.

BisyanbHe mporpaMyBaHHs € COcOGOM MPOrpaMyBaHHS, IO CIIPSMOBAHMI Ha
3aCTOCYBaHHA IrpadiuyHuX 00 €KTIB VI ONUCY 3aBJAHHS HA BUKOHAHHS OOYHCIICHD.
OnHO3HAYHICTh NEPETBOPEHHS BI3yaJbHOTO IPEACTABICHHS B OGUHCIEHHS MOYXKE
OyTH rapaHTOBaHa TUTBKH 32 YMOBH YiTKO BU3HAYEHOI (JOPMATBHOI IPAMATHKH MOBH
IporpaMyBaHHs. ICHYIO4I Ha CHOrOAHILIHIH JECHb MOJIOXKEHHs Teopii (PopMaNbHHUX
MOB C(OpMy/IBOBaHI B MPHUIYIIEHHI, IO MOBAa € TEKCTOBOK. AjanTamis Iux
TIOJIOXKEHP 0 MOBH IPOrpaMyBaHHs, B AKif CHMBOJIAMH, € €JIEMEHTH Bi3yalIbHOIO
IPEICTABIICHHS, € HEBHPIIIIEHUM 3aBIAHHAM,

Mt mporpamumx  3aco6iB 3 IMITANIMHOrO MOJEMIOBAHHA  BI3yaIbHe
NPECTAaBICHHSA MOJIENI BUKOPHCTOBYETHCS I KOHCTPYIOBAaHHA MOJEINI Ta aHiMallii,
TOMY € 0COOJIMBO BaXIHBMM. BHKOPHCTOBYBAHI y CydacHUX NPOrpaMHUX 3ac00ax 3
IMITAlIAHOTO MOJEMOBaHHs rpadiuni peJakTOpH He BHPINIYIOTH MPOGIEMy
KOHCTPYIOBAHHS 3 BEJIMKOI KiJTbKOCTI eJeMeHTiB. KojKeH efleMeHT B Takux rpadiuanx
PelaKkTOpax CTBOPIOETBCS 1 HANAIITOBYETBCA OKPEMO, TOMY MpOLEC MOOYHOBH
CKJIAHOI MOZeni € moBroTpuBanuM. lepapxiuna moGynoBa Mopesel He BHpIIIye
npo0iieMy po3poOKH CKITaJHOI MOJEN, OCKUIBKH M036aBIIsE MOXIUBOCTI 3B'A3yBaTH
eIIEMEHTH MOJIEINI, AKI BIXHOCATBCS A0 Pi3HUX piBHIB iepapxii. ITpoTe HaHGLTBIIHM
HEJIOJIKOM iCHYIOUHX MpOrpaMHHX 3aco0iB € Te, IO MoOGyJOBaHI MOIEN He
CTBOPIOIOTBCA Y BHIJIALI MPOTPAMHOrO KOy, @ MOXYTh ICHYBAaTH BHKJIIOUHO Y
CEPENOBHILI, B IKOMY PO3pobisnuch. Bee ne npussoauts 10 Toro, mo mo6yaysaty
CKIIaHy MOJCNb 3 BUKOPHCTAHHAM YHIBEPCAIBHOI MOBH TPOrpaMyBaHHsA 4acTo €
Oimbll  €peKTMBHMM  pILIEHHAM HiXK 3 BHUKOPUCTAHHAM  CIELHai30BAHOrO
IIPOrPaMHOro 3acoly.

Tomy po3poOka HOBMX METOJIB Ta NMPOrPaMHUX 3aco0iB, IO CIIPAMOBAHI Ha
MiJABUIIEHHSA €(EeKTHBHOCTI MPOLECY MPOTPAMHOI peamizamii Mojenmi 3a paxyHOK
aBTOMATHU3alli KOAYBaHHS, € AKTyaJIbHAM HAYKOBMM 3aBJAHHSM.

Ouinka o0rpyHTOBaHOCTI HAayKOBHX pe3yJbTAaTiB  aumcepramii, ix
AOCTOBIPHOCTI Ta HOBU3HM.

HaykoBa HOBM3HA pe3ynbTaTiB OUCEPTALIAHOrO JOCHIMKEHHS MOJSrac B
HACTYITHOMY:



~  Bnepuwe pospo6neno BisyansHy mMoBy mporpamyBanHS I1eTpi-06’€KTHHX
MOJEJIeH, INO MAO03BONAE CIPOCTHTH TNPOUEC MOOYAOBH MOZIENEH, INiABHILIATH
HAOYHICTh CHPUMHATTA MOJEJEH Ta 4Yac BMKOHAHHS IMITAaI[iMHOrO MO/ETIOBAHHS
ILIAXOM Opraidauii ABOpiBHEBOro crocoly nobymosu moxeneit. Ha Binminy Bin
ICHyIOUMX pilIeHb B 0ONACTi iMITaliffHOrO MOZEIIOBAHHS, Bi3yaJlbHA MOBa
mporpamysaHHs [IeTpi-o0’¢kTHMX Mozmenedl Hajae yHIBEpCATbHUM Ta THYYKEHI
IHCTPYMEHT s TMOGYNOBH MOJENeH AHUCKDETHO-TOMIMHUX CHCTEM, a MpOLec
BUKOHAHH IMITAliHOTO MOJIETIOBAHHS HE 3AJIEKHUTH BiJl OGUUCTIOBATEHAX PECYPCIB
KOPHCTyBaua.

—  YnockonaneHo IleTpi-06’exTHy MOIENb 3a PaxyHOK BBEACHHS IMOHSTTS
rpynu [letpi-06’extis, konexmii ITetpi-06’exTiB Ta rpynu konekuii ITeTpi-06’exTis,
110, HA BIAMIHY BiJl ICHYIOUYHX 3aC0OGiB MPEICTaBIEHHA IMITalifHOT MO, HAIAKOTh
MOXUTHBICTh TUpaxyBaTd IleTpi-o6’ekTH 3 3amaHuMu HaGOpaMH Tapamerpis,
TUPAKYBAaTH KOJICKUii B3acMOMNOB’sA3aHUX [leTpi-06’€KTiB Ta THPa)KyBaTH 3B’S3KH
Mix IleTpi-06’ekToM Ta rpynoro Iletpi-06’ekTis, Mixk ITeTpi-06’ekToM Ta TpyIIoI0
xonekuii Ilerpi-06’ekTiB.  3a paxyHOK THUpaKyBaHHS ONHOTHUIIHHMX (hparMeHTIB
MOZeNi Ta THPaXyBaHHS 3B S3KIB  CTBOPIOIOTECA YMOBH U IUBHIKOTO
KOHCTPYIOBAHHS MOJEJICH 3 BEJIMKOKO KUIBKICTIO €JIEMEHTIB Ta 3HAYHO CKOPOUYEThCA
00cAr iX Bi3yaJIbHOTO IIPEICTABICHHA.

—~ Bmepmwe  3ampomoHOBaHO  KIEHT-CEpBEpPHY  apXITEKTYPY  Cepex
MIPOrpaMHOro  3a0€3MEYEeHHs 3 IMITAaliHOrO MOJENIOBAaHHS Ha OCHOBI IleTpi-
00’€KTHOrO MiAXOMy, BUKOPHCTAHHS SIKOi JO3BOJAE 3aiATH PECYPCH BIANANEHOrO
CepBEpPY IS IMPOBEACHHA IMITAiHHOrO MOMEMIOBAHHS IS 3a0e3reueHHs
CTabLIBHOTO ~ 4Yacy BHKOHAHHfA, 3MEHIICHHA BHTPAT Ha  iH(PACTPYKTYDY
O0UYMCIIOBATIBHUX PECYPCIB CEPE KOPUCTYBAUIB Ta OPraHi3allilo CHiTBHOr0 AOCTYITY
JI0 PO3POOKH MOIEIIEH.

JloCTOBIpHICTE Ta OGIPYHTOBAHICTh HAyKOBMX PE3YJIbTATIB 3a0e3MedyroThCs
BUKOPHCTAHHAM TeOpii (OpManbHHX TpaMaruk, Teopii MOB MpPOTpaMyBaHH,
dopmanizsmy Ilerpi-06’€KTHOI MOAEN, BHKOPHCTOBYE MATEMATHUHHN  OMHC
JIACKPETHO-TIOAIAHOI MOJEN y BHIJIAMI JIOTIKO-JMHAMIYHMX PIBHAHB Ta PO3POOKY
JITOPUTMY IMiTallli HA OCHOBI TAKOTO MAaTEMATHYHOTO OIHUCY.

Baromum TeopetuunuM pesysbraToM 3100yBada € po3pobka GpopMantbHOi MOBH
BI3yaJIbHOTO TIpOrpaMyBaHHs [1eTpi-06’€KTHHX MOJeNeH, rpaMaTHKa sSKOi BH3HAYaE
enemMeHTH (rpadiuni 06°€KTH) UL KOHCTPYIOBAaHHA MOJENL. 33 PaXyHOK EITeMEHTIB,
SIKI aBTOMATH3YIOTh THPQXyBAHHS CJIEMEHTIB MOJEN 3 BU3HAUYECHHMH NapameTpamu
Ta 3B’A3KIB MDK HUMH, MIBHLIYETHCS INBHAKOMA PO3POOKH MOZEN, a TaKoK
30UIbLIYEThCA KOMIAKTHICTh rpadiuHOro mpeactaBiaeHHs Moenmi. 3mo0yBau Baaio
3aCTOCYBAB TEOPil0 (OPMaNTBHHX IPaMaTHK [UIs TEKCTOBHX MOB IIPOTPaMYBAaHHS B
KOHTEKCTI MOBH Bi3yaJIbHOTO IPOrpaMyBaHHs. 3 OMJIsdy Ha BaXJIMBICTh rpadidHOro
NpeACTaBIeHHs iH(OpMaLii B CydacHUX MpOrpamMHMX 3acobax, po3pobieHi B pobori



Hudyunna A YO. migxomm A CTBOPeHHs (OPMaNbHOT rPAMATHKH MOBH Bi3yalIbHOrO
pOrpaMyBaHHs € MEPCHEKTHBHHMH.

He MeHm BayJIMBUM € apxiTeKTypHEe pDIlIEHHS TDPAHCIATOpa MOBH UIA
posnoninenoi #oro peamisamii, IO HaTac MOXIMBICT PO3MOMLUIATH JIEKCHYHMI Ta
CeMaHTHYHUH aHAJi3 MOBHOTO BHpPa3y MIiX KJIIEHTCHKOKO Ta CEPBEPHOI0 YACTHHAMH.
Jins 0OMiHY JfaH¥MM MiK KJII€HTCHKOIC Ta CEPBEPHOK YACTHHAMM TPAHCIATOPA
BUKOpHCTOBYeThCS JSON (hopmar, BU3HAYEHO MEPETBOPEHHS MOBHOTO BHPAa3y Y
JSON ¢opmar Ta nepersopenns JSON ¢opmary y Java-kox.

Crin BinmiTuTH Takox, mo Mepexi [TeTpi MarOTh MIMPOKE 3aCTOCYBAHHS VI
MOJICIOBAHHA TPOTPaMHHUX CHCTEM, TOMY PO3BHTOK MPOrpaMHMX 3aco0iB UIA
MOJETIOBAaHHA Mepexxamu IleTpl € BaroMHM BHECKOM B IHXKEHEPIO MPOrPaMHOTO
3abesneueHns. Y muceprauii 3100yBau UIIOCTPye po3pobKy Moxerni iHpopMariitHoi
CHCTEMM 3 BHKOPHCTaHHAM DO3POOJIEHOI MOBH BI3yaJIbHOTO MPOrPaMyBaHHS Ta
NICPEKOHJIMBO  TOBOAMTH KODHUCHICTh BHKOPHUCTAHHS TakUX MOJENeH  Juis
JOCIT[UKEHHS BILTUBY TTAPAMETPiB CHCTEMH Ha Yac 06poOKH 06urCIeHs (i MOIIYKY
[apameTpiB CHCTEMH, IO ONTUMIZYIOTh 9aC BHKOHAHHSA OGUYHCIICHE ).

IlpakTiuHe 3HA4YEHHS pE3YNbTATiB HAYKOBOTO JOCTIKEHHA MOJATAE Y
MIBALICHH] €(EKTHBHOCTI MPOrpaMHUX 3aco0iB PO3POOKH CKIAJHHX iMIiTAIHHKX
MOJZIEJIEH CHCTeM Ha OCHOBI (pOpMasTi3My CTOXaCTHUYHHMX Mepex IleTpi 3a paxyHOK
CIIPDOLICHHA KOHCTPYIOBaHHA MOJENI, 3MEHIICHHS KUIBKOCTI IMOMMJIOK —IIpH
KOHCTPYIOBaHHI MOJENI, THPaXyBaHHS 3B A3KiB Mix (pPparMEHTAMH MOZEi,
CTBOPEHHS TPYII BEJIMKOI KIJIbKOCT] €JIEMEHTIB, Ta MIBHAKOIIi aIrOPHTMY iMiTarlii.

Omke, B amcepramiiiHii poGOTi MOCTaBIEHE HAyKOBE 3aBIAHHS BHKOHAHO
MOBHICTIO, 37100yBay IIOBHOKO MiPOKO OBOJIO/IIB METOIOJIOTIEI0 HAYKOBOI MisITBHOCTI.

Ouinka 3micTy amceprauii, ii 3aBepuweHicTs Ta JOTPHMMAHHS NPHHLUMIIB
aKaJeMiuHoi A00POYeCHOCTI.

3a cBoiM 3MICTOM Aucepraniiia poGora 3m06ysaua Judyunna A. FO. mosHicTio
BIAMOBIAE CTaHAAPTY BHINOI OCBiTH 3i criemianbrocTi 121 IHkeHepis mporpamHOro
3abesneueHns ramysi sHaub 12 Indopmauiiini TexHomorii ans TpeTboro (OCBITHBO-
HAyKOBOT'O) PiBHS Ta HaNMpAMKaM AOCIIIKEHb BIATOBIIHO N0 OCBiTHBO-HAYKOBOI
nporpamu «IHKeHepis mporpaMHOro 3a6e3NnedeHHs» TPETHOro (OCBITHLO-HAYKOBOTO)
PIBHS BHIIOT OCBITH.

Auceprauiiina po6oTa € 3aBEpIICHO HAYKOBOKO TNpALEld i CBITYHTH PO
HAsBHICTh OCOOHMCTOTO BHECKY 3100yBaua y HayKoBHil HampaMm «BisyambHi MOBH
IPOTPaMyBaHHs.

PosrisiHysimm  3BiT momiGHOCTI 32 pe3yNbTaTaMM TMEPEBIPKH IHCEPTALIMHOL
pobOTH Ha TEKCTOBI CHIBIAAiHHA, MOXHA 3DOOMTM BHCHOBOK, IO JMCepTaLiiiHa
pobora JlupyunHa Antona IOpiiioBUua € pe3yabTaTOM CaMOCTIMHHMX AOCTiIKEHb
3100yBaya i He MICTUTD eneMeHTiB danbcudikanii, koMmminauii, Gabpukarii, rwiariaty



Ta 3amo3W4eHb. BuKopuCTaHi inei, pe3yiabTaTd i TEKCTH IHIIMX aBTOPIB MArOTh
HAJICXHI TIOCHJIAHHS Ha BiMOBIIHE IKEPEIIO.

Moga Ta cTHJIb BUKJIaJEHHS Pe3yIbTATIiB

Auceprauiiina po6oTa HamucaHa YKPAiHCHKOKO MOBOIO. ABTOD Juceprarii
AOTPUMYETHCA HAYKOBOI'O CTHIIIO, 3arajIbHONPUHHATOI TepMiHOJMIOTIi Ta (popMabHO-
JIOTI9HOrO CIIOCO0Y BHKJIANEHHS 3MICTY AUCSPTALIMHOTG AOCIIIKEHHES.

Jlucepraiist CKIafaEThCA 3 BCTYIY, 5 PO3ALIIB, BUCHOBKIB, CIIMCKY JTEpaTypH
Ta AOAATKiB. 3aranbHuil o6csr aucepranii 110 cTopiHOK.

Y BCcTym OOIDYHTOBaHA aKTyalbHICTh MOCITIKEHHS, 3a3HAUEHMU 3B 30K 3
HayKOBUMH-ZOCIIJIHUMH POOOTaMH, sKi BHKOHYIOTbCS Ha Kadeapi, chopMyIboBaHi
MeTa, 00’€KT, NPEAMET, 3aBJAHHA Ta METOAU NOCIIUKEHHsA, HAYKOBA HOBH3HA Ta
NPAaKTUYHE 3HAYCHHA OJCPXKAHMX PE3yNIbTaTiB, HaBEAEHI BIIOMOCTI mpo myGmikamii
Pe3yNbTaTiB AMCEpTallii i3 3a3HAYCHHAM OCOOMCTOrO BHECKY 3100yBada Ta
anpobauixo Ha Mi>KHAPOJHHX HAYKOBO-TIPAKTHYHMX KOH(EPEHLIisX.

Y nmepmoMy po3miTi HAaBEAEHO OMJISA ICHYIOUHX HPOTPAMHHX 3aco6iB
MOZIC/IIOBAHHA CUCTEM CTOXaCTHYHHUMH Mepexa Ilerpi Ta oOrpyntoBaHO po3pobky
MOBH BI3yaJIbHOTO IIPOrPaMyBaHHS.

Y npyromy posmini HaBe[eHI CTHCIO OCHOBHI TE€OPETHYHi momoskeHHs Ilerpi-
00’€KTHOrO MOJIENIOBAHHA Ta 3AIMCHEHO BIOCKOHANEHHA MbOTO opMani3My 3a
paxXyHOK BBEACHHA TMOHATh KOHeKkTOopa Ilerpi-o6’ekriB, rpymu Ilerpi-06’eKTiB,
Kxosekii [1eTpi-06’€KTiB, MO BiAKPHBAIOTH MOMNUIMBICTh THPAXYBAHHS 3B’A3KIB IIPH
KOHCTpYyroBaHHi I1eTpi-06’exTHOI Moaesi. Po3po6ieHo anroput™ imitarii

Y TpeThoMy pO3MiIi BU3HAUCHO (hOpMallbHYy IPaMaTUKy MOBH I1eTpi-06°€KTHOrO
MOJICTIIOBAHHS 3 OMMCOM ajiaBITy MOBU Ta CHHTAaKCHCY MOBH. BCTaHOBIIEHO, IO
pO3po0iieHa KOHTEKCTHO-BiIbHA IDaMaTHKa € OJHO3HAYHOIO 1 NpUBexeHow. Ha
MpUKIai po3poOku Mopeni iHQOPMALiHHOI CHCTEMH NPOLTIOCTPOBAHO IEpEeBATH
po3po0IeHOT MOBH.

Y 4erBepTOMY PO3MiTI IPEACTABICHO PO3pOGIEHHH 3106yBayeM TPAHCIATOP
MOBH BI3yaJbHOrO mporpamyBaHHsA [leTpi-00’ekTHUX Momeneif. ApXiTeKTypHe
PIlIEHHA TPaHCIATOpA mepenbayac Po3MOALT HOro pearizauii MK KITIEHTCHKOKO Ta
CEPBEPHOI0 YaCTHHOIO: KIJIIEHTChKA YaCTHHA BIAIOBIZa€ 3a JIEKCHYHUH Ta
CUHTAKCHYHHMHA aHaJIi3 MOBHOT'O BHpPa3y, a CEPBEPHA - BHKOHYE CEMAHTHYHHMI aHANI3
MOBHOrO BHpasy. [ljusi peamisamii TpaHCIATOPa BHKOPHCTOBYETHCS IHTEPIIPETALIs
CHMBOJIIB aI(haBiTy MOBH BIi3yaJbHOTO MPOrpaMyBaHHs I1eTpi-06’€KTHHX MOmeei
MoBoto TypeScript. PosrmstHyro ¢opMar nepemaui JaHHX MDK KITI€EHCHKOK Ta
CEPBEPHOIO 4YacTHHAMHU. PO3pOOJIEHO TEPEeTBOPEHHS [JaHMX B 00 €KT, SAKHil
3aIlyCKAETBCS HAa OOYMCIIEHHS aIrOPUTMOM iMmiTanii Ha cepBepHiH uacTHHI BeG
3acrocyBanHs. [Ipencrapneno anroput imitauii IleTpi-06’ekTHOT MOeNi



IsTmii  pO3MIN  MICTHTH pPE3yNBTATH EKCIEPUMEHTAIBHOTO  JOCIIDKCHHS
TOYHOCTI MOJEIOBAHHS, MIBUAKOAII OGUMCIEHHS MOJETI Ta €(EKTUBHOCTI MPOLIECY
pO3po0OKHu Moeei,.

Y BHCHOBKaX c()opMysIbOBaHO Pe3yJIbTaTH HAyKOBOTO TOCIIMIKEHHA. ABTOPOM
JMcepTauii BUPINIEHO BAXUIHBE U PO3BMTKY IH)KEHEPIi MPOrpaMHOro 3abe3neyeHHs
HAYKOBE 3aBJAHHS I[JBMINEHHA e(pEKTHBHOCT MPOTPAMHUX 3aCO6iB PO3POGKH
CKJIAJIHAX MOJIETIEH CHCTEM Ha OCHOBI (pOpMaJTi3My CTOXacTHYHHMX MeEpexk IleTpi.

Juceprauiiina po6ora odopmieHa BianosiaHo 10 BEMOr Hakasy MOH Ykpainu
Bix 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepIKEHHS BAMOT 10 0(hOpMIIEHHSI THCEPTALi».

Onpunoanenns pe3yabraTis qucepTamiiiHoi po6oTn

HaykoBi pesynbratm mucepranmii BucBiTnemi y 7 HayKoBHX my6ikauisx
3n00yBava, cepel AKHX: 2 CTATTi y HAyKOBMX BHIAHHSX, BKIIOUEHMX Ha nary
OMyOJIKYBaHHA 10 TepemiKy HaykoBAX (haXOBHX BHIAHb YKpaiHH (ogHa 3 HHX
01HO000CI0Ha); 1 cTaTTa y haxoBoMy HaykOBOMY XypHasi 3 mepeniky mo 12.03.2020
p. (rexmiuni Haykm); 1 crarti y mepiogugHOMY HAyKOBOMY  BH/JIAHHI,
NpoiHAeKCcOBaHOMY y Gasax manmx Web of Science Core Collection Ta/a6o Scopus,
BIJTHECEHOMY JI0 4eTBepTOro keapTmwmo (Q4) Biamosimuo 1o knacudikanii SCImago
Journal and Country Rank a6o Journal Citation Reports; 1 crarrs y HayKOBOMY
’KypHa, npoinaekcoBanomy GoogleScholar.

Taxox pesynbrat mucepTauii Gynu anpoGoBaHi Ha 2 MisKHAPOIHHX HayKOBHX
KoH(epeHwiax, npoinaekcosanux y Web of Science Core Collection Ta Scopus.

Takum 4umHOM, HaykoOBI pe3ynbTaTm, ONMHCAHI B JHcepTaLiHil poboTi,
MOBHICTIO BHCBITJIEHI Y HAayKOBHX myOmikamisx 3moOysaua. B ycix nyOmiKarisax
AOTPUMAHO NPUHIIMITK AKAJEMIYHOI JOOPOUECHOCTI.

Henoutiku Ta 3ayBaskeHHs 10 aucepraninoi poGoTu.

. Ob6csar TexcTy mmceprauii He BiAMOBiZAC CKIAZHOCTI MPEACTABIEHOTO
JOCIIKERAs. Y UcepTanii OnMcaHi BUKTIOUHO HAYKOBI Pe3yJbTaTH, AKi 3100yTI
aBTOPOM JMCepTauii Ta fAKi BMHOCATHCS HA 3aXHCT. ABTOD YHHKAE IETAIBHOTO
PO3’ICHEHHA MpOIECy pPO3POOKM Ta HABEAGHHA IIPOMIKHHX PE3yIIbTATIB
pocmimxenns. Bommowac, 3 ormamy myGmikamii  aBTOpa  OCHiIKEHHS
MPOCIAKOBYEThCA MIIAX Bi 3BHYAHHOTO rpadiqHOr0 PeaKTopa MOAETI [0 MOBH
BI3yaJIbHOTO MPOTPaMyBaHHs, a TAaKOXK Peanizamii MporpaMHOro OPOAYKTY PI3HUMH
MoBaMu nporpamysanHsa (Ruby, JavaScript).

2. Ommc nporpaMHOro 3abesrnedeHHs, IO peaizye po3pobiieHy MOBY
Bi3yaJIbHOTO MPOrPaMyBaHHs, € HAJTO CTUCIIAM.

3. TlopiBHAHHA MBUAKOAIl IMiTawii 3 iCHYIOUMMH TIPOrPaMHHMH 3ac06aMU B
3aJIEKHOCTI Bifl CKITAJHOCTI MOJIEJ B AMCEPTaLlil He HABEAEHO.

4. Ha crop. 43 y peuenni «IlepetBopernss D Ta D™ BHKOHYIOTBCS METOHAMH

input() Ta output() » nepuMM MeTOJOM Mae GYTH BKA3aHUI METOX output(), OCKUTbKH
caMme BIH NPU3HAYEHHIT UL peati3ali BHXOLy MapKepiB 3 MEePexXony.



5. Ilinpo3ain 2.2 Bka3auwuit 3 Homepom 2.1,

BBaxaro, 1o BHCIIOBIIEHI 3ayBaskeHHS HE € BU3HAYATBHHMH i He 3MEHIIYIOTh
3arajlbHy HayKOBY HOBHM3HY Ta MPAaKTHYHY 3HAYMMICTh PE3YJIbTATIB TA HE BILUIMBAIOThH
Ha NO3UTUBHY OLIHKY JHUCEPTAiNHOI po6OTH.

Bucuosok npo auceprauiiiny po6ory

Bpaxaro, mo nwuceprauiiina po6ota 3106yBaua CTYICHs JOKTOpa (isocodii
HAudyanna Anrtona IOpiiiouua Ha Temy «Mertomu BI3yaJJbHOTO MPOrpaMyBaHHS
ITeTpi-06’eKTHUX MOMENEH» BHKOHAHA Ha BHCOKOMY HAYKOBOMY DIBHI, HE TIOPYIIIY€
NPHHLMIIB aKaAEMIYHOI JOOPOYECHOCTI Ta € 3aKiHUCHHM HAayKOBHM JOCJIIKEHHSM,
CYKYIHICTh TEOPETHYHHX Ta MNPAKTHYHHX PE3YJIBbTATIB AKOTO PO3B'sI3ye HayKoBe
3aBNIAHHA, 1MO0 Mae ICTOTHE 3HAYeHHA A iHMOPMALIMHUX  TEeXHOJIOTIIL.
Huceprauifina poGoTa 3a aKTyanbHICTIO, NPAKTHYHOK LIHHICTIO Ta HAYKOBOO
HOBU3HOIO IMOBHICTIO BIATIOBiZa€ BMMOTaM YHMHHOIO 3aKOHOJABCTBA Ykpainn, mo
nependaderi B m.6 — 9 «[lopsaKy NPHUCYIKEHHS CTyIIEHA JokTopa (utocodii Ta
CKaCyBaHHs DIl€HHs Pa30BOi CIELiaNi30BaHOl BUCHOI pamy 3aKJIafly BHIIOI OCBITH,
HAyKOBO! yCTAaHOBH IIPO TIPUCY/KEHHS CTYIIEHs T0KTOpa (inocodiin, 3aTBEPIKEHOTO
Ilocranosoro Kabinery Minictpis Ykpainu ix 12 ciuns 2022 p. Ne 44,

3no6ysau Jludyunn Anton IOpiiioBmu 3aCIyrOBY€ Ha MPUCYJDKEHHS CTYIEHA
fokTopa ¢inocodii B ramysi 3xams 12 IndopMauiiini TeXHOTOTIT 32 creLiaTbHICTIO
121 Imxenepis nporpaMHoOro 3a6e3neueHns.

Odiuiiinmii ononenr;

3aBinyBau Kadenpu

IPOrPaMHHUX CUCTEM 1 TEXHOJIOTIi

Kniscbxuit nanionansumii yaisepeuret

imeni Tapaca IlleBuenka, ya

JOKTOP TEXHIYHHX Hayk, mpodecop Onekciit BUUKOB
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