BIAT'YK
O(ILIMHOrO ONOHEHTa Ha JUcepTalliiiHy poboty
Kosnym0Oera Baauma llerpoBuya
Ha TeMy «MeTol NIATPUMKH NPUIHSTTS pillleHb IPU po3podLi iHPopMaI THUX
CHUCTEM Ha OCHOBI MY.ILTHAreHTHOTI'O MIJIXOLY»
MpeacTaB/ieHy Ha 3/100yTTa cTyrneHs 1oKTopa ¢uiocodil
B rajly3i 3HaHb |2 — [HopmalliiiHi TeXHoori1
3a crewianbHicTio 121 — [HxkeHepis nporpaMHoro 3aGesnedeHHs

AKTYyaJlbHICTh TeMH AHCepTALil.

B ymoBax cywacHoi iHopmaTH3allil cycriibeTBa He icHye chepH IOAChKOT
JiSIBHOCTI, sika He Oyaa O nos’a3ana 3 iHKEHEpiclo MPOrpaMHoOro 3adesneueHHs.
Bike icHye 6arato pospoGrenux iHdopmauiiiHux cuctem, ski 3abe3neyyioTh
MyJNBTHArCHTHUM MIJAXiJ B PI3HOMAHITHMX rajy3sx Hawol aisiabHocti. g ix
CTBOpEHHS BHKOPUCTOBYIOTh ICHYIOYI MaTeMaTH4Hi Mojeni abo po3pod/rooTh
HoBl. Came wmi mozeni 3abe3rnevyioTh [POCHO3YBAHHS HMOBIPHMX MMOJAJBLINX
moiii, knacudikaililo gaHux, ix 00pOOKY Ta BHU3HAYEHHS B3aEMO3B SA3KIB MiXk
CKJIaIOBUMHU YaCTUHAMMU, IO € OCHOBOIO /1Sl IPUIHATTS YyIPaBIiHCHKUX PillIeHb.

Cepen MaTeMaTHUHUX MoOjielieil BaXJiMBe Miclie 3aiiMaloTh Pi3Hi migxomu s
BUDIIICHHS  3aja4i pO3POOKM  METOAy [iATPUMKH MPUHHATTS  pilleHs.
CTpyKTypHHMH HiAXiZl 103BOJISE OMMCATH CUCTEMY, IO PO3POGISETHCS y BUIVISIAI
iepapxii B3aemomoB'szanHux  yHkuid. Llg  ines 3posymina  aHamiTHKY i

KopuctyBadeBl. Jlus aHamisy By3bKMX MicCLb | JAMHAMIUHMX XapaKTePHCTHK
BUKOPUCTOBYETBCS IMiTallliiHe Mojie/loBaHHs. EKcriepTHi cucTeMH 3aKpUBarOTH
MTaHHs, MOB'A3aHI 3 ONWUCOM 3HaHb | CleHapiiB NPUHHATTS pilleHs.

MynbTHareHTHI CHCTEMH [103BOJISIOTH aBTOMATH3YBATH MPOLECU NPUHHATTS
PILEHB | B3aEMOJi0 0Ci0, SIKi NPUIMalOTh pillieHHs. [aKuM UMHOM, aKTyaJlbHUM €
aHalli3 ICHYIOYMX JAHHAMIYHUX Mojejiell [poLeciB OpraHizauifHo-TeXHIYHUX
CHCTeM Ta MOJIe/Iel apXiTeKTypH IHGOpMaLiHHUX CUCTEM, Ta Ha iX OCHOBI.
CTBOPEHHS METOY MIATPUMKH NPUITHATTS pillieHb, 1O NOCAHYE y cobi i miaxom,
a TaKoXk IpOrpamHOro 3adesrevenHs s Horo peajizaiil — CHCTEMHU IiITPUMKH
NPUHHATTA pilleHb. BupilllelHio 1aHOro 3aBiaHHs | [pUCBSuYeHa JucepTatlis
Konymbera B.I1.

Ouinka o6rpyHToBanocTi HaykoBHX pe3yabTaTiB  auceprTanii, ix
AOCTOBIPHOCTI T2 HOBU3HH.

JIOCTOBIPHICTb ~ OTPUMAHMX  HAyKOBMX  pe3yJibTaTiB 11 ATBEPIKYEThHCS
BUKOPHCTaHHSM  MEPEeBIPEHUX MaTeMaTUUHMX MOjejiedl  Ta 3aCTOCYBaHHI
KOPEKTHOI'0O MaTEMaTU4YHOI'O arapary Ta BUKOPUCTAHHS TEXHOJIOTIH iMITaliiiHOrO
MOAEMIOBaHHA 3 BMKOPHUCTaHHSAM  Cy4acHOIO  MPOrpaMHO-alrOPUTMIYHOrO
3abesneveHHs Ta Bepudikailii pe3ysibratis.

HaykoBa HOBH3HA pesy.ibTaTiB AMCEpPTALiiHOrO AOCHIKEHHS MONSTAE B
HACTYyITHOMY:

Bnepue:

— PO3PO0IIEHO apXITeKTYpy NMpOrpaMHOro 3aGe3rneueqHs s aBToMaTu3allii
npouecy mnpoekTyBaHHs agiarpam  DFD, IDEF0, UML-cxewm [IPELE/ICHTIB,
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TMOCJIZOBHOCTEH 1 KJlaciB, a Takoxk NporpamHoro inrepdeiicy MPHU NPOEKTYBaHHI
iHpOpMALIHHOT chcTeMH, 110 GasyeThest Ha yA0CKOHAIGHOMY MeTOA MATPUMKH
OPUHHATTA  pillleHb  Ta  po3poldjieHOMy — MeToji  TpaHchopMmauii  Mojeni
OpraHi3amifHO-TeXHiUHOI cucremMu B  Mogens  iHdopMauiiiHoi  cucTemu,
BUKOPHUCTAHHS SKOI J03BOJIAE CIPOCTHTH IPOLEC PO3POGJEHHS MPOrPAMHOTO
3abesnedenHs iHQOPMALiiHUX CcUCTEeM Ta Hajae MOXKJIMBICT CTBOPEHHS
MPOTOTHUIY hOopM iHTepdelicy kopucTyBaya

— PO3pO0JIEHO KOHUENTya bHy MOJE/bL [PeAMETHOT 06/1acTi oprafizauiiHo—
TEXHIYHOI CHCTeMH, II0 3aCHOBaHA Ha (GpelMOBO—CEMaHTHYHOMY IIpe/ICTABICHH]
3HaHb Ta JI03BOJIAE OUIBII OBHO BiZoGpa3uTH MpeMeTHy 061acTh opraHizawiiiHo—
TEXHIYHOI CHCTEMH, BIOPSAKYBATH Ta BIBIYI [IPUCKOPHUTH TIpOLleC PO3pPOOKH
NPOrpaMHoOro 3abesnevyeHHs iHGpopMaIliitHOT CHCTEMU:

—PO3pobsIeHO  MeTO  TpaHcdopmaiii  Mojeni  opraHi3auiHHO—TeXHiuHO
CHCTEMH B MOJe/b iH(OpMaLiiiHOT cucTeMH, 1o cpopMoBaHA SIK CYKYIHICTb
piarpaM  QyHKIIOHAMBHOrO Ta 00'€KTHO-OPICHTOBAHOIO NiAX0AY Ha OCHOBI
BHKOPHCTAaHHS KOHLENTYallbHUX Mojlejield npeaMeTHol obsacti. JlaHuil meton
103BOJIA€ MOOYIyBaTH B3aEMHO—OIHO3HAYHY BiAIOBIAHICTE MidK KOHLIENTYaJbHOK
MOJZICJUTIO MpeIMETHOT 00J1acTi opraHizaiiiiHo—TexXHiYHOI CHCTEMHM Ta MOIENIo
iHpopMallifiHOT cHcTeMM s 3a0e3lcueHHs eeKkTUBHOI B3aeMomii  Mix
daxiBusMU-TIpeaMeTHHKAMH Ta | T—daxiBusmu;

VOOCKOHANEHO:;

—METOA TIATPUMKU  MPUAHATTS  pilleHb I8 3aBJaHHS po3poOKy
iHpoOpMaLifHOI CHCTEMH Ha OCHOBI IHTerpaLii CTPYKTYpHHX, AareHTHHX Ta
00’€KTHO—OPIEHTOBAHMX MiIXOMIB, SKMif BIAPI3HSETLCS BiJl ICHYIOUMX METOIIB
BHKOPUCTAHHAM iH(POPMALi#HOT CKIa10BOT ONUCY NpeaMeTHOT 061acTi Ha OCHOB]
aHamisy iH(pOpMaAUiMHUX TNOTOKIB JUIs noOyJ10BH KOHLENTyadbHOI MOJEi
IHQOPMaLIfHOT CHCTEMH, M0 [03BOJSE  3HAYHO [PUCKOPUTH Ta CHPOCTUTH
PO3pOOKY MpOrpaMHUX KOMIUICKCIB, 11O JIO3BOJISIE PUCKOPUTH  PO3POOKY
NPOTPaMHUX KOMIUIEKCIB y cepe/iibomy B 1,8 pasig;

JIOCTOBIpHICTE  OTpUMAHMX  HAyKOBMX pe3y/bTaTiB  MiATBEPMKYETHCA
BUKOPDUCTaHHSM  [EPEBIPEHMX MaTeMaTH4YHWUX Mojedell Ta 3aCTOCYBaHHi
KOPEKTHOI'0 MaTeMaTU4HOI'O arapary Ta BUKOPUCTAHHS TEXHOJOrH iMiTalifiHOTro
MOJCIOBaHHA 3 BMKOPMCTaHHSM  CYYacHOI'0  [POrPaMHO-aJrOPUTMIYHOIO
3abe3nevenHs Ta Bepudikauii pesyibraTis.,

Ouinka 3micry auceprauii, i 3ABEPILEHICTD 'TAa 10TPHMAHHS NPUHUHITIB
aKaaeMiuHol 100poYecHOCTiI.

3a cBoiM 3micTOM aucepraliitna poGoTa 3n00yBaua KomymbGera B.IL
TMOBHICTIO BiAnoBigae CTaHAapTy BUILOT OCBITH 31 ClielialbHOCT] 121 — [HxkeHepis
POTPaMHOTO 3a0e3MeYeHHs Ta HalpsMKam JA0C/iIKeHb BiIIOBLAHO 10 OCBITHBOI
nporpamu «IHxeHepis NporpaMHOro 3abe3neyeHHsn. Huceprauiiina po6ota €
3aBEPIICHOIO HAYKOBOIO MPalEtd Ta CBIJYUTL NP0 HASBHICTH OCOOUCTOTO BHECKY
3100yBaya y HayKOBHI Hanpsm POrHO3YBAHHS CTOXACTUYHMX MPOLIECIB i ABHUII Ta
IX HEraTUBHHUX HACJI/JIKIB HA HABKOJIHIILIHE cepesloBULLE.




Lad

PosrisnyBuim 3BIiT nmojaiGHOCTI 3a pe3yibTaTaMH TEpeBipKHU JUcepTalliiHOl
poGoTH Ha TEKCTOBI CITIBMNAAiHHS, MOXHA 3pOOUTH BHCHOBOK, LIO AMCepTalliiiHa
pobora Komymbera Banuma [letpoBuua € pe3ynbTaToM caMOCTIHHUX A0CIIIKEHD
3n00yBaya 1 He MICTUTH eliemeHTiB Qanbeudikanii, komminsuii, ¢abpuxarir,
MJariaty Ta 3ano3uueHb. Bukopucrani ijiel, pe3yibTaTv i TEKCTH IHIIUX aBTOPIB
MalTh HAJEeKHI TMOCUIAaHHA Ha BIANOBLAHE kepeno. Y auceprauiiHii poOoTi
aBTOp JOTPUMYETHCS IIPUHIMITIB akajeMiyHOl 100pOUYECHOCTI.

Omxe, B auceprauiifHiii poOOTi MoOCTaBlieHe HAaYKOBE 3aBJaHHS BUKOHAHO
TIOBHICTIO, 3700yBay [OBHOI MIpOI0 OBOJIOJIB METOOJNOTIE)  HAayKOBOI
JiSTBHOCTI.

Mosa Ta CTH/Ib BUKJIAA€HHS Pe3ybTaTIB

Hucepramiina poborta Hamucana yKpaiHCHKOK MOBOW0. PoGorta MicTHTh
CYKYIHICTh PE3yJbTaTiB Ta HAyKOBMX I[OJIOXKEHb, [OJAHUX AaBTOPOM JUIs
myOiYHOrO 3aXMCTy, Mae€ JOCTaTHIH CTyNiHb 3aBEpLICHOCTI, CTPYKTYPHICTh Ta
JAOCTATHBO JIOrIYHY BHYTPILUHIO LIJICHICTH | CBIAYMTB [1PO HAasiBHUN OCOBUCTHIA
BHECOK aBTOpa y HayKy.

Hucepralis  HanucaHa rpaMOTHOK)  HAYKOBO-TEXHIYHOIO  MOBOK 3
BUKOPUCTAHHAM 3arajbHONPUIHATUX HAYKOBMX TEpPMiHIB, BU3HAYEHb Ta IOHSATH,
JOCTAaTHBO SICHO Ta 3po3ymino. Marepiain jociijukeHb BUKIAAEH! JOriYHO Ta
mocmigoBHO. CTuiab iX BHKIAAeHHS HE CYNEPEYHUTh METOAOJIOT] HayKOBHX
JOCIHIKeHb. BHUCHOBKM 10CTaTHBO KOHKpPETHI Ta BiOGPaXalOTh OCHOBH
pesyibTaTé JOoCHiKeHb. Jluceprauiio goctatHeo a00pe inocrtposaHo. BuHecewi
Ha 3aXHCT HAyKOBI pe3ylbTaTH BHKJAACHO BUuepnHo. Bukopucrani B po6orti
TePMIHH, BU3HAYEHHs Ta MOHSATTs BiANOBIAAIOTH AitounM JlepKaBHUM CTaHjapTam
Ykpainu.

Huceprauis cknazaetbess 3 BeTyny, 4 pos3jiniB, BUCHOBKIB, CITUCKY
JTiTepaTypu Ta A0AATKiB. 3aranbuuii obcsr amceprauii 193 cropinok, 3 Hux 155
CTOPIHOK OCHOBHOT'O TEKCTY.

Y Beryni 00rpyHTOBAHO aKTyalbHICTh TEMM JMCepTaLlil, 3a3HAYeHHH 3B'930K
pobOTH 3 HayKOBHMM IIporpamamu, NiaHamMu Ta Temamu. BkasaHa MmeTta Ta
3aBaHHA, IpeAMeT Ta o00'ekT jociijukenHs. HaBejeHa wHaykoBa HOBH3HA
OlEpXKaHUX pe3yJbTaTiB Ta iX [pakTU4He 3HayeHHs. OnucaHi MeToau
JOCIIKEeHHs. 3a3HaueHnit 0coOuCTHil BHecok 3100yBaya.

Y nepmiomMy po3giji posrisHyTi €Tanu CHCTEMHOrO aHajl3y y Tmpoleci
po3polku iHdopmaLiiHuX cucTem. 3ilicHeHO OMISAA Ta NOPIBHANBHMI aHali3
HaOubir  BxuBaHUX CASE-3aco6iB, Bu3HAa4YeHi BUMOTH 110 CTBOpPEHHS
IHTeJIEKTYaIbHOI CUCTEMM HPUIHSATTS pillieHb B 06/1acT] po3po0KH iH(opMaLiiHuX
CHCTEM.

Y mpyromy posaiii Bu3HaueHi BUMOTHM 10 MeTOXY MATPUMKU NPUHHATTS
pileHs B obnacTi po3pobku iHMOPMAILIHHUX CHCTEM  JUis oprasizariiHo-
TEXHIYHUX cucteM. [lposeneno ananis ICHYIOUMX MOJeJiell TpeCTaBIeHHS
AVHAMIYHUX NPOLECiB, po3poliieHa KOHLENTyalbHa MOJelb npeaMeTHoi obJacTi

OpFaHlBaIIlHHO TeXHIYHOT CUCTEMH, sIKa IPDYHTYETHCS Ha CbpeﬁMOBO -CEMaHTUYHOMY
HPGHCTEIBHCHH! 3HaHb.




4

Y Tperbomy po3aiji HaBeeHO MPUHIMIK PO3POOKK Ta TEXHIYHI PilUEHHS
PO3pOOJIEHOI CUCTEMM MIATPUMKHU NPUUHSATTS pillleHb HA OCHOBI MYJIbTHAr€HTHOTO
I IXOTY.

VY yerBepTOoMy po3aii NpeCTABICHO NPUKIIAL 3aCTOCYBAHHS PO3POOIEHOTO
IIPOrPaMHOI0 MPOAYKTY Y peajbHOMY [IPOEKTI, a TaKoXK [pPOBEJAEHO aHali3
e(EeKTUBHOCTI  3alPONOHOBAHOIO METOJlY [MJITPUMKHM TIPUHHATTS  pillleHb Y
po3pobJieHOMY MOZYJi TOPIBHSAHO 3 ajlbTepHATHBHUMH MakeTaMu. PesynbraTy
BKa3ylOTh Ha CKOPOYEHHs Yacy rnepexojly Mixk erarnaMu po3poOku iH(GopMaLiiHux
CHUCTEM.

Odopmnenns jauceprauiiitioi poGoTd BijnosiaHo BMMoraMm Hakazy MOH
Ykpaiuu Big 12 cigng 2017 p. Ne 40 «[lpo 3arBep/ukeHHs BUMOT 10 0hOpMIIeHHS
Juceprauii».

Onpuioanenns pesyiabTaTiB anceprauiiinol po6oTH

HaykoBi pesynbratu auceprailii BHCBIT/IEHI y 4 HayKOBHX CTarTsax Yy
HayKOBHMX BHAAHHSX, BK/IOYEHMUX JI0 Iepesiiky HayKoBUX (axoBUX BHUJaHb
Ykpaiuy 3a cneuianbricTio 121. Takox pesynasTati aucepralil 6yau anpoGoBaHi
Ha 8 HayKkoBHX (axoBHMX KOH(epeHLisiX, 3a pe3ysbTaTaMH SKMX OMy6IIiKOBaHi
BIJNOBIIHI MaTepialu J0NoBIieH.

Omny6uikoBani mpaii 3100yBada MalOTh BUCOKMiI HAyKOBMIi piBeHb. B Hux
ZIOCTATHBO [IOBHO OIMCAHI TIOJOBHI HAYKOBI 3100yTKM, 110 MpeICTaBICHI B
muceprallil. Y poboTax y criBaBTOPCTBI 0cOOUCTHI BHECOK aBTOpa BioOpasae
3apaxoBaHi pe3ynbTaTH 3a TEMOK JIMCEPTALIHHOrO JOCIIIKEHHS Ta He BUKIHKAE
CyMHIBIB. V BCiX myG6iiKallisx aBrop JAOTPUMYEThCS NPUHIMAIY aKageMiuHoi
RoOpouecHocTi. TakuM 4YMHOM, HAayKOBI pe3y/bTaTH ONKCaHi B AUcepTaLiiHii
PoOOTI MOBHICTIO BUCBITIIeH] y HayKkOBUX Ny6ikawisx 3106yBaya.

Henoaniku Ta 3ayBasenns 10 Aucepraniiinoi po6oru.

1. Tema nauceprauiiiHoi poGotH chopmyiboBaHA HOCTATHBO LLUPOKO Y
TMIOPIBHSIHHI 3 MOCTABIEHUMHU 3aBAaHHAMU. Byo 6 J0LIIBHO, 323HAYUTH TeMy Ta
NpeAMET HOCHiKEeHHs Oinblll KOHKPETHO, BiAMOBIAHO 10 MeTH Ta 3aBJlaHb, SIKI
BUPILIYIOTBCS B IOCITIJDKEHH] .

2. PeanizoBaHa B auceprauiiiiiii po6oti arenTHa naatopma Hamae 3Mory
MOOyIyBaTH MHOXHHY areHTiB, SKi B3a€MOAIOTH  LIJISXOM cepBicy 00OMiHy
nosizomnenHamu. Ilpore, B aucepraiii He HaBeAeHO BiOMOCTel 100 B3AEMOIT
CTBOPEHOI areHTHOI muardopmu i3 Gaszoro npeueaeHTis. Takox He PO3KPUTO
IMATAaHHA, SKAM YHHOM 3JIHCHIOETHCS B3aEMOJIS 3 IHILIMMHU MiICUCTEMaMH,
30KpeMa 3 MOJE/AMM IepeTBopeHHs pecypciB. Cnig Oyno 6 Oifbll geTaibHO
OIMCATH 3a3Ha4eH1 NPOLIECH.

3. YV posmini 4 aBrop 3iijficHiOE aHanis pe3ysibTaTiB  MPaKTHYHOIO
3aCTOCYBAHHA PO3POOICHOTO METO/ly Ta 3aCO0IB CHCTEMH MiATPUMKH TIPUHHSTTS
pileHb. Pa3oM i3 TUM, Ha MO0 JIyMKY, JaHHIl aHani3 MoLiIbHO Oyno 6 nposecTH
Ha OCHOBI [OPIBHSHHSI 3 BIZIOMUMH METOIAMH HA OillbI1IiH BUOIpILlI OKpeMHUX 3azady.

[Ipote, BuCOBNEHI 3ayBaskeHHS HE € BH3HAYAIBHUMM | He 3MEHLIYIOTh
3arajibHy HayKOBY HOBM3HY Ta [MpakTHYHY 3HAa4MMICThb pe3yJbTaTiB Ta He
BITMBAIOTH Ha MO3UTHBHY OLIIHKY JAMCEPTaIliiHOT poOOTH.




BHCHOBOK npo auceprauiiiny poodory.

Baaxalo, 10 Qucepraliiiia poboTa 3100yBaya CTyMeHs A0KTopa (irocodil
Komymbera Bamuma [letpoBuda Ha Temy «MeToj MIATPUMKH NPUHHATTS pillieHb
npu po3pobili iHPOpMALIHHIX CHCTEM Ha OCHOBI MYJIBTHAr@HTHOTO M1 JIXOTYy»
BHKOHAHA HA BHCOKOMY HAyKOBOMY DiBHi, He MOpYIIy€ TPUHIMIIB aKaJeMiqHOI
06POYECHOCTI Ta € 3aKiHYEHHM HayKOBHM JIOCIIUKEHHSM, B AKOMY MICTATBCS
HayKOBi pe3yJIbTaTH, 10 B CYKYTTHOCTI BUPILLYIOTh [IOCTaB/IeHE HAYKOBE 3aBlaHHA,
0 Mae iCTOTHe 3HAueHHs juisi rany3i 3nanb 12 — IHdopmauiiiHi TeXHONOTIT.
JucepTauiiina po6oTa 3a aKkTyasbHICTIO, MPAKTHYHOIO UIHHICTIO Ta HAYKOBOI
HOBM3HOIO ITOBHICTIO BIAMNOBIac BUMOIraM YHHHOIO 3aKOHOAABCTBA Ykpaldu, Lo
nepenbaveni B 1. 6 — 9 «[lopsaky npuCY/DKEHHS CTyTeHs JIokTopa (inocodil Ta
CKAacyBaHHS pIIEHHs Ppa3oBOi crieliani3oBaHol BUEHOI pajd 3akyamy BHILOIL
OCBITH, HAayKOBOI YCTaHOBM MpO MPHCY/UKEHHs CTyMeHs [oKTopa (irocodii,
3aTBepKkeHoro Ilocranosoio Kabinery MinictpiB Ykpainu Bia 12 ciyns 2022 p.
Ne 44,

Asrop muceprauii, Komymber Bagum [IletpoBu4 3acnyroye Ha
IpUCYDKEHHs CTyNeHs AokTopa (inocodil B ramysi sHaHb 12 — IudopmatliiiHi
TEeXHOJIOT] 3a crewianbHicTio 121 — [HkeHepist MporpaMHOro 3abde3nedeHHs.

Odiniiinnii ONOHEHT: .
3aBigyBad Kadeapu MPOrpaMHUX CHCTEM | TeXHOJIOT1H
¢axynbreTy iHQOpMaLiHHUX TEXHOJIOTH

KHIBCBEKOrO HaLlIOHANBHOTO YHIBEpCUTETY IMEHI T

'y [lleByeHka
Ounexkciii BUYKOB

JAOKTOpP TeXHIYHUX Hayk, npodecop

« 17 » ciunsa 2024 POKY




