BIAI'YK
odiniiHOro onoHexTa Ha gucepTaliiiHy poboTy
Hudyunna Aurona IOpiiioBuya
Ha TeMy «MeTo/ 1 Bi3yaibHOro nporpaMyBaHHs [1eTpi-06’€KTHHX Moenei,
npe/cTaBieHy Ha 3100yTTs CTyneHs Joktopa ¢inocodii
B raity3i 31anb 12 [ndopmauiiini TexHomorii
3a crienianbHicTio 121 [HKeHepis mporpaMHoOro 3abe3neyeHHs

AKTyaJbHICTh TeMH JHCepTauil.

ImiTauiitsi MOzesi € MOTYXHHM iHCTPYMEHTOM JOCIIDKEHHS CKIaTHUX CUCTEM |
B KOHTEKCTi iH)KeHepii nmporpamMHoro 3abe3neuyeHHs: BOHM MalOTh 3HAYCHHS, 3 OJHOr0
00Ky, sIK iHCTpyMeHTapiii mis po3po6Kd MOXYJiB CHCTEM YNpPaBIiHHS Ta CHCTEM
NIPUMHATTSA pillleHb, a 3 IHIIOro — K iHCTPYMEHTAapiil A MOAEIIOBaHHS MPOrpaMHAX
cucreM. IleTpi-06’exTHi Mozmeni 3a paxyHOK iHTerpauii 06’€KTHO-OPiIEHTOBaHOI
nmoOyJoBH MOZeNi Ta MPEACTaBieHHS (QYHKLIOHANBHOCTI AHCKPETHO-NOMiMHOT
CHCTeMH cToXacTH4YHOI Mepexi IleTpi Mae mepeBaru Uil KOHCTPYIOBaHHS CKJIAIHHUX
CHCTEM 3 BEJIMKOIO KiJIbKICTIO €leMEeHTIiB, 0COOIMBO 3a YMOBH KOHCTPYIOBaHHs 3
OJHOTUNHHUX eneMeHTiB. IIpu npoMy TpyHDOMICTKICTH po3poOKM Mojenel CKIagHUX
CHCTEM Ha CBOTOJHILIHIH J€Hb € HACTUIBKM BHCOKOIO, LI0 YacTO IIE€PEBHUIIYE
nepeBard  Bifi BUKOPHUCTaHHA Mojemi. Takox, BifCYTHiCTP rpadiyHOro
npexacTaBneHHs [leTpi-o6’ekTHOI Mozeni Ha CHOTOHINIHIM NeHb 3HAYHO YCKIIAJHIOE
HAOYHE CHPHUMHATTS 3B’A3KiB 00’€KTIB B MOJENi, a iCHylOue CTBOPEHHS 3B’S3KiB
TEKCTOBHMM IIPOrPaMHUM KOJIOM € NPOLECOM, CXHIIBHUM 0 TOMHUJIOK.

ToMy HaykoBe JOCIHI/UKEHHS, 3aBJAaHHAM AKOTO € MiJBUINEHHS e€(eKTUBHOCTI
IporpaMHuX 3aco6iB po3pobku I1eTpi-06’eKTHUX MoJeneit, € aKTyalbHUM.

Oninka oOrpyHTOBaHOCTI HAYKOBHX Ppe3yJbTaTiB  Jgucepranmii, ix
JAOCTOBipHOCTI T2 HOBH3HH.

HayxoBa HOBH3Ha pe3y/lbTaTiB [AUCEPTALifHOrO JOCTIIKEHHS TMOJArae B
HaCTYITHOMY:

— Brepme po3pobieHo BisyansHy MOBY mIporpaMyBaHHsi I[1eTpi-06’exTHHX
MoJieNel, IO J03BONSE CHPOCTHTH IIponec NOOyHOBHM Mojenel, ITiIBHIIUTH
HAO4YHICTh CINPUHHATTA MOZeNell Ta 4ac BHKOHAHHs IMITAL[MHOrO0 MOJENIOBAHHS
LUIIXOM OpraHisalii ABOpiBHEBOro cmocoby mobymoBu mozeneii. Ha BimMiny Bin
icHyroYnMx pimiedb B 00NacTi iMiTallilHOro MoZJeNIOBaHHs, Bi3yanbHa MoBa
nporpamyBaHHs [leTpi-06’eKTHUX Mozenel Hanae yHiBepcalbHMit Ta THyuKuii
IHCTPYMEHT Ul NOOYHOBH MOZENeH MHCKPETHO-NIOAIHHHX CHCTEM, 4@ TpoLec
BUKOHAHHSI iMITaLliiHOTO MOZEITIOBAHHS HE 3a/IeXKHTh Bijl 0GUHCITIOBATEHEX PECYPCiB
KOpHUCTyBaya.



-~ Brnepwe  3amporoHoBaHO  Kii€HT-cepBepHY — apXiTeKTypy  cepen
nporpamHoro 3abesnevyenHs 3 imitauiiiHoro MozemoBaHHs Ha ocHoBi Ilerpi-
00’€KTHOTO MiAXOMy, BUKOPHCTAHHS SKOi JO3BOJISIE 3a/iATH PECYpPCH BiANAIEHOrO
CepBepy s MPOBEJEHHs iMiTauiifHOro MozemoBaHHA Mg 3abe3neyeHHs
CTabiTbHOTO Yacy BMKOHAHHS, 3MEHILEHHS BUTpaT Ha iH(PaCTPyKTypy
O04HCIIOBANLHUX PECYPCiB Cepesi KOPHCTYBAYiB Ta OPraHi3awiio CribHOTO JNOCTYIY
110 po3pobKHu Mozenei.

—  Ynockonaneno ITeTpi-06’ekTHy Mofenb 3a PaxyHOK BBEIEHHS MOHATTS
rpynu Iletpi-o6’exriB, konexuii IMerpi-06’exTiB Ta rpynu konekuii Ilerpi-o6’exTiB,
10, Ha BIIMiHY Bijl iCHyI0uMX 3ac06iB NpecTaBIeHHS IMITALIHHOT MOJENi, HANAIOTH
MOXUIMBICTh THpaXyBaTH IleTpi-06’ekTH 3 3amaHUMH HabopaMu napaMeTpis,
THP&XyBaTH KOJEKIil B3a€MONOB’s3aHMX IleTpi-06’€KTiB Ta THpaXKyBaTH 3B’SI3KH
Mix Iletpi-06’extoM Ta rpymoto Ilerpi-06’exTiB, Mix ITetpi-o6’exToM Ta rpyrmor
Kkonekui Iletpi-o6’extiB. 3a paXyHOK THpaXyBaHHS OJHOTHITHHX (parmeHTiB
MOZNeN Ta THUPaXyBaHHS 3B’S3KiB CTBODIOKOTHCS YMOBH Ui LIBHOKOIO
KOHCTpYIOBaHHS MOJ€NIEH 3 BEIUKOIO KiBKICTIO €/IEMEHTIB Ta 3HAYHO CKOPOYYETBCS
00csr iX Bi3yalbHOIo mpeCTaBIeHHS.

JlOCTOBIpHICTE HAayKOBHMX pe3ynbTaTiB 3abe3medyerbes BHUKODUCTaHHSAM Teopii
(opMasIbHUX MOB IIPOrpaMyBaHHs, Teopii mepex Iletpi, popmansroro onucy Iletpi-
00'eKTHOT MOZIeNi, METO/IB POBE/IEHHS EKCTIEPHMEHTATBHIX O KEHb.

Teopernune 3HauenHs pesynsraTiB muceprauii s imXeHepii mporpamMHOro
3a0e3IIeYeHHs MOJIATae B PO3BUTKY (HOPMANBHAX MOB NIPOTpaMyBaHHS B KOHTEKCTi
Bi3yaJbHOrO MpPOrpaMyBaHHS, a TaKOX B PO3BUTKY apXiTeKTYpHHUX pillleHb
[POrpaMHMX 3ac0o0iB 3 iMiTaLliHOrO MOJETIOBAHHS.

IIpakTiyHe 3Ha49eHHs PoGOTH MONIrae y po3podri HOBOTo IPOrpamMHOro 3acoby
3 iMiTaLifHOr0 MOJEMIOBAHHSA Ha OCHOBI ¢opmanizmy Iletpi-06’exTHOT MoJeni, 1o
CIIPOILY€E Ta NPUIUBU/IIY€E KOHCTPYIOBAHHS MOJIENi CKIIAHOT CHCTEMHU.

Omxe, B auceprauiifHii poGOTI BMKOHAHO MOBHICTIO HAYKOBE 3aBJaHHS
NiBUIIEHHST e(EeKTHBHOCTI NPOrpaMHMX 3acobiB po3pobKkM CKIagHUX Moneeii
CHCTEM Ha OCHOBi ()OpPMalli3My CTOXAaCTHYHMX Mepex Iletpi, 3m06yBau moBHOWO
MipOIO OBOJIOJIiB METOJOJIOTIE0 HAYKOBOT MisTBHOCTI.

Ouinka 3micTy auceprauii, ii 3aBepmenicTs Ta AOTPHMAHHSI NPHHIHMNIB
aKajeMiuHol Jo6poyecHocTi.

3a cBoim 3MicToM IuceprauiitHa poGoTa 3n00yBaua udpyuuna A. 0. nosHicTio
BiAnosinae CTanaapTy BUILIOI OCBITH 3i cnemiansrocTi 121 [1KeHepis nporpamHoro
3a0e3neyeHHss Ta HampsMKaM JOCIHiIKeHb BIATOBIHO JI0 OCBITHBO-HayKOBOT

MporpaMi  TpeThoro (OCBITHHO-HAYKOBOTO) piBHSI BHIIOI OCBITH «Imxenepis
nporpamMHoro 3abe3neyeHHs.
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Jluceprauiiina po6oTa € 3aBepLIEHOK HAYKOBOIO Tpalelo i CBiAYUThL TpO
HasBHICTb OCOGMCTOro BHECKY 3100yBaya y HaykoBWii HampsMm «BisyaisHi MoBH
MpOrpaMyBaHHsD».

3a pesynbTaTaMy MEpeBipKM Ha TEKCTOBi CHiBNaAiHHsA AMcepTaliiiHa poboTa
Jubyqnna Axtona IOpilioBrya € pe3ysTaTOM CaMOCTIMHUX NOCHiIKeHb 3100yBa4a
i He MicTuTe enementiB Qanbcudikauii, dabpukauii, KOMINALII, 3aM03WYeHb,
miariaty. Bukopucrai y auceprauii TeKcTH, ifiei Ta pe3yibTaTH iHIIMX aBTOpIB
MaloTh HaJIeXHi MOCKUJIaHHS Ha BiINOBiHE IKepeJo.

MogBa Ta cTH/Ib BHKJIAJeHHSI pe3yJ/IbTaTiB

Jucepraniitna po6oTa HamucaHa YKpaiHCHKOIO MOBOI. Matepian auceprauii
BUKJIAQIEHUH JIOTIYHO, MOCHiJOBHO, 3 BHKODHCTAHHS  3araJbHONPHUAHATOL
TEPMIHOJIOTIT Ta HAyKOBOT'O CTHJIIO.

Juceprallisi CKIAga€eThesl 3 BCTYITy, 5 pO3AUIB, BHCHOBKIB, CIIACKY JIITEpaTypH
Ta JojaTkiB. 3aransHuii obcsr qucepTanii 110 cTopiHOK.

V BcTymi OOIpyHTOBaHa aKTyalbHICTh HOCHTIIKEHHs, cHOpMyIbOBaHI MeTa,
3aBJ@aHHSA Ta METOAM JOCHi/DKEHHS, HayKoBa HOBU3HA Ta NpPaKTHYHE 3HAYEHHS
OJIEp)KaHUX PEe3yNbTATiB, 3a3HaYEHUH 3B 530K 3 HayKOBHMHM-IOCIIIHMMH poOOTaMu
kadenpyu, HaBeleHi BimoMocTi npo my6mikamii 3700yBada 3a pe3yibTaTaMH
JUcepTalii i3 3a3Ha4eHHsSIM 0COOHMCTOrO BHECKY.

VYV nmepmioMy po3Zini HaBeleHO OIS ICHYIOUMX IIpOrpaMHHX 3acobiB
MOJIEJIIOBAHHS CTOXaCTHYHMMH Mepexka Ilerpi Ta BHSABIEHO HH3KY IpobieMm,
[OB’S3aHMX 3 BHKODHCTaHHSAM 3BHYalHUX rpadiuHUX penakTopiB  JuIs
KOHCTPYIOBaHHS MOZIEII.

VY JpyroMy po3Zini HaBel€Hi OCHOBHI TEOPeTHYHI NoJOoXeHHs IleTpi-
06’extHOrO MojemoBaHHa. Dopmanizm IleTpi-06’ekTHOI Moneni BIOCKOHAJIEHHIA
3n06yBaueM BBENEHHSAM NOHATH KoHekTopa Ilerpi-o6’extiB, rpynu Ilerpi-06’exris,
xonekuii ITeTpi-06’€KTiB, sIKi CTBOPIOIOTH MOMJIMBICTh THPa)XyBaHHS 3B’S3KiB IpH
xoHcTpytoBaHHi [TeTpi-06’ekTHOi Mozieni. HaBeneHo onuc anroput™y imirauii.

V HacTynmHOMY pO3Zili BU3HaueHO (opMajbHy IpaMaTHKy MOBH Bi3yalbHOTO
nporpamyBauHs [lerpi-06’ekTHMX Mojenei. AndasiT MOBH CKIamaeTses 3
rpadgiuHux 06’ekTiB Ta iX KoMOiHalid, a MOOynOBy MOBHHMX BHpa3siB BH3HAuYalOTh
npaBuia BuBeeHHs. OMUC MOJENi NPOLTIOCTPOBAHO HA MPHKIAi po3poOKu Mozeni
iHdopMaliiifHoi cucTeMH.

YeTBepTHii PO3AiT MiCTHTB OMHUC po3pobieHoro 3100yBayeM TpaHCIATOPa MOBH
BisyaJbHOro nporpamyBaHHsi IleTpi-o6’eKTHHX Mozeneil. ApXiTeKTypHe pillleHHs
TpaHcisTopa nepeabadyae KIEHTCbKY Ta CepBepHY YacTHHH. [Ipu HBOMY Kili€HTChKa
YyacTHHA BIANOBiZae 3a JIEKCMYHUI Ta CHHTAKCHYHMI aHalli3 MOBHOIO BHpasy, a
cepBepHa - 13a CeMaHTMYHMil aHali3 MOBHOro Bupasy. [lnsi TpaHchsiuii MOBHOIO
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BHpa3y BHKOPUCTOBYEThCS iHTeprpeTallis HOro MOBOIO TypeScript Ta mojabLie
neperBopenns B JSON ¢opmar. Ha cepsepHiii yacTuHi TpaHCIATOpa BiiOyBa€eThCA
MepeTBOPEHHs] OTPUMAHMX 3 KIIEHTCHKOI YacTHHM JaHHX B 00’exT, SAKUH
3aITyCKaeThesl Ha 06YHMCIIEHHS AITOPUTMOM iMiTauil.

Y n’sToMy pO3Aili  TpeAcTaBIEHO  pe3ysNbTaTH  €KCNEpUMEHTaTbHOTO
JOCHI/DKEHHST TOYHOCTI MOJENIOBAaHHs, MIBHIKOAIl ~0OYHMCIIEHHS Mozeni Ta
e(eKTMBHOCTI MpoLecy po3poOKH MOJeeH.

Y BUCHOBKax c)OPMyJIbOBAHO Pe3yJIbTATH HayKOBOTO NOCIiIKEHHs. ABTOPOM
JMcepTallii BUPIIEHO BAXJIMBE U1 PO3BHTKY iHXeHepii IporpaMHOro 3abe3ne4eHHs
HAYKOBE 3aBJAHHS [TJBUIICHHS e(pEKTHBHOCTI MPOrpaMHHX 3acobiB po3pobKH
CKJTA/THEX MOJIeNeii CHcTeM Ha OCHOBI hopMati3My cToxacTHIHMX Mepex ITetpi.

Juceprauiiina po6oTta oopMIeHa BiMOBIIHO 10 BUMOI" HaKasy MOH VYkpainu
Bin 12 cignst 2017 p. Ne 40 «ITpo 3aTBEPIKEHHS BUMOT 10 OpOPMIIEHHS UCEPTALlii».

OnpuaiogHeHHs pe3yJbTaTiB AHcepTaUiiiHOT po6oTH

HaykoBi pesyibraTtd [uceprallii BHCBiTJIEHI y 7 HayKOBHX myOuiKawisax
3n00yBada, cepell SKMX: 2 CTAaTTi y HAyKOBUX BHAQHHSX, BKIIOYEHHX Ha JaTy
omy6miKyBaHHS 10 TepeniKy HayKkoBHX (axoBMX BHJAaHb YKpaiHu; 1 crarrs y
daxoBOMy HayKkoBOMY >XXypHani 3 mepeniky ao 12.03.2020 p. (TexHiuHi Hayku); 1
cTaTTi y NepionWYHOMY HAyKOBOMY BHJAHHI, MpoOiHmeKkcoBaHoMy y 6asi maHux
Scopus i BiHeceHOMy 10 4yeTBepToro kaptumo (Q4) BianmosigHO A0 Kiachbikawii
SCImago Journal and Country Rank a6o Journal Citation Reports; 1 crarts y
HayKOBOMY JKypHaui, npoinaekcoBanomy GoogleScholar.

Takox pe3yJbTaTd Auceprauii Oymu anpo6oBaHi Ha 2 MiXHAPOJAHUX HAYKOBHX
KoH(epeHisx, npoingexcopanux y Web of Science Core Collection ta Scopus.

[Ty6nikanii 3100yBaya BiANOBINAIOTH TeMi AMCEpTalii, B HHMX MOBHICTIO
BHCBITJIEHO pE3yJNBTaTH HAyKOBOrO JOCIIDKEHHS, NPEACTaBJIE€HOr0 B AMCEpTallii.
Crnig BiZMITHTH JOCTATHBO BHCOKME HayKOBHM pPiBeHb IJrOTOBKM IyOiikawii Ta
JOTpUMaHHs 3100yBaueM NPUHLHAIIB akafeMiyHoi 1o6poyecHocTi. OHa 3 OCHOBHHX
myutikauii 3100yBada [iZIrOTOBJIEHA Ta OMy0JIiKOBaHa HUM OJHOOCIOHO. Ampobartis
pesyNbTaTiB AMUCEPTALiHHOr0 HayKOBOrO IOCII/DKEHHS HA MDKHAPOAHMX HAYKOBHX
xoHdepenuisx, npoinaexcoBanux y Web of Science Core Collection Ta Scopus,
CBiMUTH TMpO SKICTh OTPHUMAHMX pE3yJbTaTiB Ta MiArOTOBIEHHX 3100yBavyeM
marepiais.

TakuMm YMHOM, HAyKOBi pe3yJbTaTH ONMHMCaHi B AUcepTauiliHii po6oTi NOBHICTIO
BHCBITJIEHI Yy HAyKOBHX ITyGuikauisx 3100yBaya.



Hepnoaixu Ta 3ayBaskennsi 10 qucepraniiinoi poGors.

1. BUKOHaHe [OCHiKEeHHS OCTaHHIX ny6unikaiiif 3a TeMo0 poGOTH, Ha Miii
TMOTJIAA, He B MOBHIH Mipi mpeacTaBiise HampamioBaHHs B Wik ramysi. Ipo me
CBITMMTH HEBEJMKa KiJIbKiCTh ONpalboBaHUX mKkepen (BiAMOBIIHO Mepeniky) Ta pik
ix my6nikauii.

2. lpyruii po3zin MiCTHTL TEOPETHYHHIA OMKC KIACHYHOI CTOXaCTHYHOT Mepexi
Ilerpi 3 GararokaHanbHMMH Ta KOHQIIIKTHUMH Tepexomamu. JIisi HaAyKOBOro
ROCIi/DKeH s, BapTo Gyio 6, TaKoX, POMNISAHYTH HOBITHI PO3POGKH B JaHOMY
HanpsIMKy.

3. B poGoti 3anpornoHOBaHa apxiTeKTypa TpaHCIATOpa MOBH Bi3yalbHOTO
nporpamyBaHHs [1eTpi-06°ekTHUX Mozenel, siKa € MyHKTOM HayKOBOI HOBH3HH, X04a
3 (opmymoBaHHs: «Brepiue 3anponoHOBaHO KIi€HT-CEpBEpHY apXiTEKTypy cepen
NpPOrpaMHOro 3abe3nedyeHHs 3 IMITALIHHOrO MOJENIOBaHHS Ha OCHOBI IleTpi-
00’€KTHOrO MiXOMy...» lie He 30BCiM 3po3ymino. Ha Miit mornsa, Tounime 6ymo 6,
AKIIO NOJATH: «...KIi€HT-CEPBEPHY apXiTEKTypy TPaHCIATOpa MOBH Bi3yalbHOIO
MpOrpaMyBaHHs.

4. B pobori BincyTHI mocunaHHs Ha nojarkd. Omke, HE 3pO3yMiNo A 4Oro
BOHM HaBeJleHi i K BMKOPHCTOBYBanuCh y po6ori. Kpim Toro, momartox B MicTuTs
pe3yNbTaTH iMiTalliiHOro MOJEIOBAaHHS TECTOBUX MOJENEH, ajle Hi B po6oTi, Hi B
JIONATKy He HaBeIeHO aHalli3y KX pPe3ybTaTiB.

5. [Jlesxi myGnikamii aBTOpa MiCTATH OLNBII JeTanbHy eKCIEPUMEHTATbHY
4acTHMHY, sKa He Oyna BKIIOYeHa JO AucepTauii. B pesynsTaTi, me BIUIMBae Ha
3arajlbHe CIPUMHATTS JOBENEHOCTI pe3ynbraTiB. baxano 6yno 6 momatu
omy06I1iKOBaHi pe3yJabTaTH A0 OCHOBHOI'O TEKCTY OUCEPTAaLlii.

6. Y po3mini 5 HEZOCTaTHHO IOBHO IIPEACTABI€HA TEXHOJIOTIS BBEACHHS
napaMeTpiB eJIEeMEHTIB MOAETI.

7. BussneHo onpyku: Ha ctop. 66 «Cema» 3amicth «Cxema», Ha cTop. 57
«MEPBEPHHUM) 3aMiCTh «CEPBEPHUM).

Bpajcaro, 10 3a3Ha4€Hi 3ayBa)XEHHsS HE € BH3HAYAIBHUMH i He 3MEHIIYIOTh
3arajlbHy HayKOBY HOBH3HY Ta NPaKTH4YHY 3HAYUMICTh Pe3yJIbTATIB Ta HE BIUTHBAIOTH

Ha NO3UTHBHY OLIHKY AUCepTaLiiHOI poOOTH.

BucHoBoKk npo auceprauiiiny podory

BBascato, mo jaucepraniiina po6orta 3m00yBaua cTymeHs Joktopa ¢inocodii
Hdudyunna Anrtona IOpiiioBHda Ha TeMy «MeToau Bi3yalnbHOrO NpOrpaMyBaHHs
[Tetpi-06’ekTHUX Mozeneii» BUKOHaHAa Ha BUCOKOMY HayKOBOMY piBHi, He MOpyLIye
NPUHLMITIB aKajeMigHoi JOOPOYECHOCTI Ta € 3aKiHYEeHHM HAYKOBHM JOCHIIKEHHSAM,
CYKYTHICTb TEOpeTHYHMX Ta NPAKTHYHHX DPEe3YNbTaTiB SKOr0 pO3B'S3y€ HayKoBe
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3aBJaHHs, 100 Mae ICTOTHE 3HaueHHs /Ui  iH(popMauifiHuX —TeXHOMOriH.
Juceprauiiina poGoTa 3a aKTYalbHICTIO, MPAaKTUYHOIO LiHHICTIO Ta HAayKOBOIO
HOBM3HOIO TMOBHICTIO BiAMOBiJa€ BUMOraM YHHHOTO 3aKOHONABCTBA YKpaiHH, MIO
nepenbaueni B m.6 — 9 «llopsaKy NpHCYUKEHHS CTyNeHs NOKTOpa ¢inocodii Ta
CcKacyBaHHs pillleHHs Pa30BOi Creliani3oBaHoi BUEHOI pajy 3aKjiafy BHIIOL OCBITH,
HAyKOBOI YCTAHOBH TIPO TPHCYDKEHHSA CTyIeHs JokTopa dinocodii», 3aTBEPIKEHOr0
TlocranoBoto Ka6inery Minictpi Ykpainu Big 12 ciuns 2022 p. Ne 44.

3n06yBau Jludydun Axron FOpiiioBud 3aciyroBye Ha MPUCYIDKEHHS CTYNEHA
noktopa dinocodii B ramysi 3uans 12 Inpopmaniiini TexHomnorii 3a CcrieniaNbHICTIO
121 IrxeHepist nporpaMHOro 3abe3neyeHHs .

Odinilinuii onoHeHT:

Ipodecop kadeapu iHpopMaliHIX
TEXHOJIOTi} Ta MPOrpaMHoOI iHKeHepii
HauioHaJbHOro yHiBEpCUTETY
«YepHiriBcpKa MoiTeXHIKa,

JIOKTOp TEXHIYHHUX HayK, Ipodecop W 3 Mapis JJOPOILI

« 24 » ﬂf/i&é/cd, 2023 poky




