PELLEH3IA
Ha JUCEPTaIiiHY POOOTY
Hudyuunoi Onexcanapu FOpiiBau
Ha TeMy «MeToa onTuMi3allii mapaMeTpiB MapajieabHUX 0OYUCICHb HAa OCHOBI
[TeTpi-00’€KTHOTO MOJIEITIOBAaHHS,
MIPEICTABIICHY Ha 3100y TTS CTYIEHs TOKTopa (imocodii
B raiy3i 3HaHb 12 [Hpopmarliiini TexXHOIO0T1i
3a crernianbHicTio 126 IHpopMmariiiini cucTeMu Ta TeXHOJIOT 11

AKTYaJIBHICTh TEeMH JAUCEPTALil.

[TapanenbHi OOYMCIEHHS € BaXJIMBOI YAaCTUHOIO pPO3POOKH Cy4YacCHUX
iH(hopMaiiHuX TexHoJorii. Beb-nogaTku, rpadika, OOYMCICHHS BEIUKHUX JaHUX,
aHiMallis — BCE II€ BUMAarae mapajeiidMy, OCKUIBKM BiH IPHUCKOPIOE pPOOOTY
nporpamu. Hes3Bakaroun Ha HasBHICT OaraTbOX 1HCTPYMEHTIB MapajieIbHOIO
nporpaMyBaHHs, po3poOKa e(EeKTHBHOIO MapajelbHOrO AJIrOPUTMY 3aJHUIIAETHCS
CKJIaJIHUM 3aBIaHHSIM. ICHyIO4l 3acoOM TNpPOEKTYBaHHS Ta TECTyBaHHS Iporpam
31€0UIBIIOr0 OPIEHTOBAHI HAa OJHOMOTOKOBI MpOrpamMHI CHUCTEMH. baratomnoTokoBi
IpOrpaMu  BIJIPI3HAIOTHCS CTOXACTUYHOIO TOBEIIHKOIO, IO 3HAYHO YCKJIAJHIOE
npolec HajmaroJukeHHs. KpiM Toro, 1 mpu NpOEKTyBaHHI, 1 MPU TECTYBaHHI CIiJ
BpPaxOBYBAaTH BILUIUB OOYHMCIIOBAILHUX PECYpPCIB HAa €(PEKTUBHICTH anroputmy. Ha
MIBUAKOAII0 QJITOPUTMY TaKOXK CHJIBHO BIUIMBAIOTH TaKl MapaMeTpH, SK KUIbKICTh
MOTOKIB Ta PO3MIp Tia3anay, 0 BUKOHYIOThCS TMapanenbHo. OueBHIIHO, IO
HaJIAIITYBAaHHSA BCIX MapaMeTpiB NapajesibHOTO aJrOpUTMy € PECYpPCOBUTPATHOIO
3aayero. 3 Omsily Ha 1€, CTBOPEHHS METONy, CIPSIMOBAHOTO Ha BIOCKOHAJICHHS
MpOILIECY HaJaro/)KeHHs 0araTONOTOKOBHUX MPOrpaM Ta MiJABUILEHHS €(PEeKTUBHOCTI
BUKOPUCTAaHHS MapajelbHUX OOYuCIeHb B 1H(QOpPMAIIHHUX TEXHOJIOTISX, €
aKTyaJbHUM HAyKOBUM 3aBJIaHHSIM.

Ouninka OOIPYHTOBAHOCTI HAYKOBHMX pe3yJbTaTiB  aucepramii, ix
JOCTOBIPHOCTI TA HOBU3HHU.

HaykoBa HOBHM3HA pe3ynbTaTiB JUCEPTALIHHOTO JIOCHI/DKEHHS IMIOJIATaE B
HACTYITHOMY:

- BIEpIIE PO3POOJICHO TEXHOJOTI0 MOJENIOBAHHS MapajieTbHUX OOYMCIIEHb Ha
ocHOBl [leTpi-00’eKTHOrO MiAXOMYy, IO HAJAa€ MOXKJIUBICTh CKOPOTUTH
pecypcHi BUTpaTH TPU Po3poOlll MapaiesIbHUX aJirOPUTMIB, 1, HA BIAMIHY Bijl
ICHYyIOYMX, Ja€ 3MOIY BIITBOPUTH JETali30BaHO CTPYKTYpYy MapajenbHOi
mporpaMu Ta MEXaHI3MH B3a€MOJIi OJIHOYACHO BUKOHYBAaHHMX YaCTHH
MIPOTpamMu 3 ypaxyBaHHSIM YaCOBHX 3aTPUMOK Ha BUKOHAHHS OOYHCIIIOBATIHLHUX
T Ta CTOXACTHMYHOCTI 3aXOIUIEHHS OOYMCIIOBAIILHOTO PECYPCYy 1 CIPOIIYE



npoiiec MoOy0BH MOJIEI 3a paxXyHOK THPaXXyBaHHs ()parMeHTIB MPOTrpaMu 3i
CXO0KO010 (PYHKITIOHAJIBHICTIO;

- YJOCKOHAJCHO Mojell ©0a30BHMX MeEXaHI3MIB CHHXPOHI3allli MapajieabHuX
OoO0YHCIIeHb 332 PaXyHOK MiJABHUILEHHS TOYHOCTI BIATBOPEHHs, L0 3abe3mneuye
BHCOKY TOYHICTh PE3yJIbTaTiB MOJICITIOBAHHS;

- BIEpIIe po3poOiieHO TUIOBI dparMeHTn Mepex lleTpi, mo peamizyroTh
MeXaH13MH 0araTormoTOKOBO1 TEXHOJIOTIT Java, BAKOPUCTAHHS SIKUX TIPUCKOPIOE
PO3pOOKY MOJIENI MapajeIbHOTO AITOPUTMY 32 PaXyHOK 3MEHIIICHHS KUTBKOCTI
IIOMUJIOK Ta 3MEHIIEHHS 3arajabHOI KUIBKOCTI €JIEMEHTIB, HEOOXITHHMX IS
PO3pOOKH MOJIENI;

- BIEpIIE 3alMpolOHOBAHO METOJl ONTHUMI3Allil mapaMmeTpiB MNapajeabHUX
00YHCIICHh Ha OCHOBI €KCIIEpUMEHTAILHOTO AociikeHHs [leTpi-o0’ekTHOL
Mojenl  o0uMclieHb, 1m0  3abe3neyye  epEeKTUBHE  BUKOPUCTAHHS
O0OYHUCITIOBAILHUX PECYPCIB 1, HA BIAMIHY BiJl ICHYIOUHX IMIJIXOJlIB, A€ 3MOTY
IIPOBOJUTH EKCIIEPUMEHTAIbHE JIOCHIPKEHHS e()EKTUBHOCTI MapaielbHUX
o0uuCIIeHb Ha MOJIENI 3aMICTh €KCIIEPUMEHTYBAHHS Ha peajbHIN mporpami.

OCHOBHUM HayKOBHUM pE€3yJbTaTOM JUCEPTAIlli € pO3p0oOKa METOLY ONTHMI3aLIii
rapaMeTpiB MapajieIbHUX 00YMCIEHb Ha OCHOBI €KCIIEPUMEHTAIBHOTO JTOCIIKEHHS
[lerpi-o0’exTHOT MoAeni OO4YMCIIeHb. JOCTOBIPHICTP HAyKOBUX pPE3YJIbTATIB
3a0e3Mevy€eThCS TOYHICTIO MOJCIICH, sIKa JJOBEACHA eKCIIepuMeHTanbHO. [IpakTHaanM
pe3yabTaTOM AMCepTallii € MiJBUIICHHS €()EeKTUBHOCTI BUKOPUCTAHHS MapaliebHUX
oOuucieHb B 1HGOPMAIIMHUX TEXHOJIOTISIX 3a PaxyHOK OMNTHMI3allii MapaMeTpiB
napajieIbHUX OOYHCIICHbD.

HayxkoBi gocnimkeHHs: O0ysiv BUKOHaHI 3700yBaueM Ha kadeapi iHGopMaiiHux
cucteM T1a TtexHonorid KIII im. Irops Cikopcekoro B pamkax HJIP «Meroau
BI3yaJIbHOTO MpOrpamMyBaHHSA ITetpi-00'ekTHUX MOJIETIC» (nep>xaBHUM
peectpariiiauii Homep 0117U000918) y BianmoBigHOCTI A0 HanmpsiMy «TexHOJIOri4yH1
3ac00M Ta CepBICM MPOTPAMHOTO IHXXKHMHIPUHTY» 3 TIEPeNiKy MpPIOPUTETHUX
TEMaTUYHUX HaIpPsIMIB HAYKOBHUX JOCIHIHDKEHb 1 HAYKOBO-TEXHIYHMX PO3POOOK Ha
nepion g0 2023 poky, mia KepiBHUIITBOM mpodecopa kadenpu iHGopMaTuku Ta
MporpamMHoi 1HXeHepli, A.T.H., mpodecopa [laBrnosa Onekcanapa AHaroniiioBuya.

Otxe, B aucepTalliiiHiii poOOTI MOCTaBJIEHE HAyKOBE 3aBJIaHHS II0JI0 PO3POOKH
METOAY ONTHUMI3allli MMapaMeTpiB MNapajleNbHUX OO0YMCIeHb Ha ocHoBl Ilepi-
00’€KTHOTO MOJIEJIIOBaHHSI BUKOHAHO MOBHICTIO, 3100yBay MOBHOIO MIpOIO OBOJIOJIB
METO/I0JIOT1€}0 HAYKOBOI JiSITbHOCTI.

Ouninka 3MicTy aucepraiii, ii 3aBeplIeHICT, Ta JOTPUMAHHS NPUHIUIIB
aKajeMivHOI 100pOY€eCHOCTI.

3a cBOIM 3MICTOM JucepTaiiiiina pobora 3100yBaua Judyunnoi O.FO. moBHICTIO
BianoBigae CTaHaapTy BHUILOI OCBITH 31 crnemiaibHocTi 126 [HdopmarlliitHi cuctemMu
Ta TEXHOJOTl Ta HalpsMKaM JOCJIPKeHb BIAMOBITHO 10 OCBITHHOI MpPOrpamu
«IHdopmariiiHi CUCTEMHU Ta TEXHOJOTII.



HMuceprartiiiftHa poOoTa € 3aBEpIICHOI0 HAyKOBOK IMpaleld 1 CBIAYUTH IIPO
HasIBHICTh OCOOMCTOrO BHECKY 3100yBaua y HaykoBuil Hampsm «lIporpamue
3a0e3neyeHHs 1IHPOPMAIIHHUX CUCTEM.

PosrnsnyBmm 3BiT MOAIOHOCTI 3a pe3yiabTaTaMH MEPEBIPKU AUCEPTALIHOT
poOOTH Ha TEKCTOBI CIIBMAIHHSA, MOKHa 3pOOMTH BHCHOBOK, IO AHCEpTalliiiHa
po6ota Judyuunoi Onekcanapu FOpiiBHU € pe3ysbTaTOM CaMOCTIMHUX JOCIIIKEHb
3100yBava 1 He MICTUTD eJIeMeHTIB ¢anbcudikaliii, KoMmusii, adpukarrii, rmiariaty
Ta 3amo3uyeHb. BusiBneHui BIJICOTOK CIIBMAJ/IiHb 3YMOBIIIOETHCSI BUKOPUCTAHHSIM B
qUcepTalii  3araJbHONPHUHHATOI  HAYKOBOI TEPMIHOJOTI Ta BUKOPHUCTAHHSIM
¢parmeHTIB OmMyOIIKOBaHOI CTATTI 3700yBauda, Ha SKy € MOCWJIaHHS. BukopucraHi
17€1, pe3yapTaTH 1 TEKCTU 1HIIKUX aBTOPIB MAIOTh HAJICKHI MOCHJIAHHS Ha BIAMOBIIHE
JDKepeo.

MoBa Ta cTH/JIb BUKJIAJeHHS Pe3yJIbTaTiB.

HucepraiiiiiHa pob6oTa HanmMcaHa yKpaiHChKOI0 MOBOIO.

Texcr aucepraiii BUKIAJCHUN JIOTIYHO Ta TMOCIIOBHO, HOro oO(OpMIICHHS
BIJIMOBIJ]TA€ YWHHUM BUMOTaM. ABTOp JOTPUMYETHCS HAYKOBOIO CTHJIIO Ta
BUKOPUCTOBYE 3araJIbHONPUIHATY TEPMIHOJOTIIO.

Jucepraiiisi CKIagaeTbesl 3 BCTYILy, 4 pO3MAUIIB, BACHOBKIB, CIIMCKY JITEPATypH
Ta JOJATKIB. 3aranbHUI 00csaT aucepTartii 172 cTOpiHKH.

Y BcTymi OOrpyHTOBaHa aKTYaJIbHICTh TEMH JHUCEPTALITHOTO JOCIIIKEHHS,
HaBeJCHI Moro mera 1 3aBJaHHSA, BHU3HAYCHO OO0 €KT 1 TpeAMeT JOCIIKEHHS,
HABEJIEHO HAYKOBY HOBHU3HY pPE3yJbTaTiB JIUCEPTAIIHHOTO JOCHIKEHHS Ta iXx
paKTUYHE 3HAYEHHS, BKa3aHO anpooailiro Ta myOmiKkaiii.

VY nepuiomy po3auii OOIPYHTOBAHO HEOOXITHICTh PETEIBHOTO MPOEKTYBAHHS
napajiejlbHUX OOYMCIEHb I AOCATHEHHS iX €()EeKTUBHOCTI, PO3IJIIHYTI METOIU Ta
3aco0u AJi MPOEKTYBAHHS MapayiebHUX OOYUCIIEHb Ta aHAMI3Y iX €(EeKTHUBHOCTI. Y
MIJCYMKY, aBTOPOM 3pO0JIEHO BUCHOBOK IIIOJJ0O HEOOXITHOCTI PO3BUTKY METOMIB Ta
3ac00IB 1Jisi OIIIHIOBAaHHSA €(QEKTUBHOCTI MapajelbHUX OOYHCICHh Ha OCHOBI
MojieNiel, AKI BpPaxOBYIOTh MEXaHI3M 3aXOIUICHHS OOYMCIIOBAIILHOTO pecypcy Ta
MEXaHI3MH B3a€MOJII1 MK IMi/13aa4aMu, 1[0 BUKOHYIOThHCS TapaJieIbHO.

VY npyromy pozaini chopMysibOBaHI METa Ta 3ajjada MOJCITIOBAHHS MapajieabHUX
o04YnclieHb, BU3HAYCHO (OpMaJIbHHUA OMUC MOJENI Ta BUKOHAHO PO3POOKY METOIY
MOJICJTIOBaHHSI TapajeibHUX OOYHCIEHb Ha OCHOBI IOTO OmHCy. Bu3HayeHi Ta
po3po0ieHi 1mablioHM MOJENIOBAaHHS O04YMCIIeHb 0araTOMOTOKOBOI Mporpamu, SKi
3MEHIIYIOTh KUIBKICTh TIOMHJIOK TIpU PO3pPOOIl MOJENei, CHpoIlyITh Ta
MIPUCKOPIOIOTHh TIpoIiec po3podku Mogeni. Omnmcano mporec po3pooku Ilerpi-
00’€KTHOT MOJieN TapayienbHo1 mporpamu. Po3pobiieHi MeToau, MiaXxoau Ta 3acobu
MOJICITIOBAHHS TO€AHAHI y TEXHOJIOTII0 MOJICTIOBAHHS MapayIeIbHOTO alTOPUTMY.
HaBeneno mpuxiaau po3poOKu MOETEH.



Y Tperbomy po3aini  chopMmysibOBaHa 3ajada ONTUMI3allli TMapaMeTpiB
napajiebHUX OO4YMCIIeHb, OOIPYHTOBAHO ICHYBAaHHS ONTUMAaJIbHUX 3HA4YE€Hb Ta
BU3HAYCHI NIISXHU MOMIYKY ONTHMAIBHUX 3HAYCHb HA MOJENI, BU3HAYCHI METOAH Ta
3acobu 300py HaHUX JUIsi MOJEINi, OMHCaHI METOAM Ta 3acobu po3pobku Ilerpi-
00’ €KTHOT MOJIEITI TTapaIeIbHUX O0YNCIICHb.

Y 4yerBepTOMY pO3AUNI METOJ ONTUMI3AIl MapamMeTpiB MNapayebHUX
o0uYHClieHb, ampoOOBaHO Ha NPHUKIATAX IMMapajieJbHOTO aJIrOPUTMYy  iMiTalii
JTUCKPETHO-TIOIMHOT CUCTEMU Ta MYJy MOTOKIB. TE€OPETUYHO Ta €KCIIEPUMEHTAIBHO
JIOBEICHO HasIBHICTh BILUIMBY MapaMeTPiB MapajeabHOro ajropuTMy Ha IIBHJIKOIIO
rioro BukoHauHs. [loOynoBana IleTpi-00’ekTHA MOAENH MAapaleTLHOTO ANTOPUTMY
iMiTamii Ta BHKOHAHO TONIYK ONTHUMAJIbHUX  TApaMeTpiB HA MO
eKCIiepuMeHTaabHO. EBomromiiinuii anroputm ampo6oBano Ha I[letpi-o6’ekTHii
MOJIeJIl TyJTy MOTOKIB. 3HAlIeH] ONTUMAaJIbHI 3HaYEHHSI B 000X BUIIAJIKaX JOCTATHHO
TOYHO BIJIMOBIJAIOTh TaKUM, W10 OyJM BHSBJICHI NpPU EKCIEPUMEHTYBaHHI 3
napajieTbHUMHU aJrOPUTMaMH B pPeaJIbHUX YMOBaX.

Hucepraiiitna po6ota oopmieHa BianoBigHO 10 BuMor Hakazy MOH Ykpainu
B11 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepakeHHs BUMOT 40 0(OPMIICHHS JUCepTalii».

OnpuiroJHeHHs pe3yJIbTAaTiB JUCepPTaALiiiHOI po0oTH.

HaykoBi pe3ynpratu auceprailii BHUCBITICHI Y S HAyKOBUX MyOIiKaIisax
3mo0yBava, cepen SKMX: 2 CTAaTTi y HAayKOBUX BUIAHHSIX, BKIIOYCHUX Ha ATy
omyOJIIKyBaHHA JI0 TEpeNiKy HaykoBUX (axoBUX BHUAaHb YKpaiHu; 3 CTaTTl y
NEePIoIMYHUX HAYKOBUX BUJAHHAX, MTPOIHIEKCOBAHUX y 06a31 JaHUX Scopus, 3 IKUX 2
CTaTTl Yy BWJIAHHSAX, BIJHECEHUX JI0 TpeThoro kapTwiro (Q3) BIAMOBITHO [0
kiacudikaiii SClmago Journal and Country Rank a6o Journal Citation Reports;

Takox pesynpTaTu aumceprauli Oyaum anmpoOoBaHl Ha 4 HAayKOBHX (DaxoBuX
KOH(epeHLisX.

VYV HaBegeHux nyOmiikamisix JOCTaTHbO TOBHO TMPEACTABICHO pe3yJbTaTH
nuceptaiiitHoi pob6otu. IlopymieHHs akagemidyHOi JOOpOYECHOCTI B HHUX HE
BusBieHo. OcobucTuii BHECOK 3700yBava y myOmiKaIlisax, 3a3Ha4eHuil y aucepTaiiii,
CBIJTYUTH TIPO HOTO aBTOPCTBO Y BIATMOBITHUX HAYKOBUX JIOCSATHEHHSX.

TakuMm 4MHOM, HAYKOB1 pe3yJbTaTH OMUCAHI B IMCEPTALiiHIA poOOTI TOBHICTIO
BUCBITJICHI Yy HAYKOBUX MyOmiKaIiax 37100yBaya.

HepnoJuiku Ta 3ayBaskeHHsI 10 JUCEPTALIHMHOI pO0OTH.

1. B pgucepraiiii CKOHIIEHTpOBaHa yBara Ha JOCHIIIKEHHI 0araTornoTOKOBUX
00YHCIIeHB 31 CIUIBHOIO MaM’SITTIO, IPOTE BapTO OyJI0 O TaKOX PO3TISHYTH 1
OaraTomnpoIecopHi OOUYHMCICHHS 3 PO3MOIUICHOIO TTaM’ SITTIO, IO OXOILIIOIOTh
3HAYHY YaCTHHY CyYaCHHUX apXiTEKTYp BUCOKOIPOIYKTUBHHUX CHCTEM.



2. ABTOpKa BUXOAMTH 3 YMOBH, III0 NapajelbHa Nporpama, sika Joc/IiHKy€eThCs,
BXK€ po3pobiena. bymo 6 HouinbHO pO3IJISHYTH 3alpolloHOBaHi MOJeNl Ha
eTalll IPOEKTYyBaHHS ITapallellbHOI MPOTPaMH.

3. VY poboTi po3rysiHyTO aBTOMATH3ALliI0 TIEBHUX KPOKiB po3po0KH MOJENI, ae
He POo3poOKHu Mozeli B IinoMy. Bylno 6 IOUIIBHO PO3IIIAHYTH MOXUIMBICTD
CTBOPEHHS Li/IiCHOT MOJIeJli Ha OCHOBI KOy aBTOMAaTH30BaHO.

BBakaro, 110 BHCIIOBJIEHI 3ayBaKCHHsS HE € BU3HAYAIBHUMH 1 HE 3MEHLIYIOThH
3arajibHy HayKOBY HOBH3HY Ta IPaKTHYHY 3HAYMUMICTH pe3yJIbTATIB Ta He BINTUBAIOTH
Ha MIO3UTUBHY OLIHKY JUCEpTaliiiHOl poOOoTH.

BHCcHOBOK Npo gucepraniiiny po6ory. .

Bpaxaro, mo gucepraifiina pobota 3700yBada cTymeHs AokTopa ¢iocodii
Hudpyuunoi Onexcanapu HOpiiBHE Ha Temy «MeToa omnTHMI3aIii MapaMeTpiB
napayelbHUX o0YuclieHb Ha OCHOBI [1eTpi-00’€KTHOrO MOENMOBaHH» BUKOHAHA Ha
BHCOKOMY HayKOBOMY piBHI, HE IIOPYIIy€ IIPHHIIMITIB aKaIeMi4HOl J0OpOoYeCcHOCTI Ta
€ 3aKIHYCHUM HAyKOBUM [OCIIDKEHHAM, CYKYNHICTh TEOPETHYHHX Ta MPAKTHYHUX
pe3ybTaTIB SKOTO PO3B'I3YE HAYKOBE 3aBIAHHS, IO MA€ ICTOTHE 3HAYEHHS s
ramy3i 3HaHb «IHpopManiiiHi TexHomorii». Jucepramniiina po6oTa 3a aKTyalbHICTIO,
IIPAaKTUYHOIO LIHHICTIO Ta HayKOBOIO HOBH3HOIO ITOBHICTIO BiAMOBiZIa€ BHMOTaM
YHHHOTO 3aKOHOJAaBCTBA YKpaiHWM, mo mnepexdadeni B m.6 — 9 «llopanky
IPUCYDKEHHA CTyIIeHd [OKTOopa (Qinocodil Ta CKacyBaHHS pillleHHS pa30BoOi
CIELia/l130BaHOi BUEHOI paayd 3aKiIaay BHIIOI OCBITH, HAYKOBOI yCTAaHOBH PO
IIPHCY JIDKEHHS CTYIIeHs JIoKTopa (irocodiiy, 3arBepmreHoro [loctanoBoro Kabinety
MinictpiB Ykpainu Bix 12 ciuns 2022 p. Ne 44,

3n00yBau [ludyunna Omnexcanzapa IOpiiBHa 3acayroBye Ha NPHUCYIKCHHS
CTymeHs IokTopa ¢inocodii B ramysi 3Hawp 12 Indopmaniiini TexHomorii 3a
crierianabHicTIO 126 IHdopMariitai cucTeMu Ta TeXHOIOTII.
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imeHi Irops Cikopcbkoro”
I. §.-M. H., Ipodecop

) ‘:ﬁ‘,; “.' ~
| 0w #A N 2

M.II. «19 » (;;;,--w-f-i,{,&

[}



