PEITEH3IA
Ha ducepmayiuny pobomy
Kapasacsa Kocmanmuna [Jmumpoeuya
Ha memy. «Memoou i anzopummu po3e’a3aHHA K1ACUYHUX
ma y3azanbHenux 3a0a4 ynopaoKyeaHHa eepuiun opzpagiey,
nooawy ua 3006ymms. cmynena doxkmopa ¢gpinocoghii
3a cneyianvnicmio 113 Ilpuxnaona mamemamura

AxtyasbRicTe. ITpn MaTeMaTHYHOMY MOJEIOBAHHI MPUKIATHAX TIPoGIIEM,
IIOB’SI338HKX i3 MOGYIOBOIO PO3KIAiB, PO3MO/iIEHHAM 0OUHCIIEHb, OITHMAILHEM
PO3MOALIOM pecypciB TOIIO, YacTO BHHHKAIOTh KOMOGIHAaTOpHI omTuMizaniifHi
3a[a4i Ha Opi€HTOBHMX rpadax. JIOCHi/KEHHSM Ta pO3B’SI3aHHIO IHMX 3a1a4
NPUCBAYEHA, 30KpPEMa, TEOPis ONTHMAJIBHOIO YIIOPAAKYBAHHS.

Haiiyactime 3agadi, sKki po3IiAHalOTeCd B paMKax LBOTO HAINpPSAMKY,
HaJle)KaTh 10 knacy NP-Baxkux. Buenum Bamocst OTpEMaTH TOYHI HOJiHOMiaJIbHi
QITOPMTMH i3 CTalMM IIOKa3HAKOM CTENEHA CKIQOHOCTI JIMIIE A He3HauHOL
KUTBKOCTI HaMMpOCTIMMX CIeIjialbHuX BHNankiB. CKIagHICTh IHIIMX TOYHHX
aJITOPUTMIB € a0 eKCIIOHEHIIiHHO0, a00 ITOKa3HMKOBO 3aJIeXXUTh Bij MapaMmeTpiB
3a/1a4i, 10 YHEMOKITHBIIIOE iX BUKOPHUCTaHHA Ha IPaKTHUII.

[HIMM BaXJIMBMM acHeKTOM IIpH pO3MNAAi 3afad LBOro Kiacy €
HeoOXiHICTh BPaxOBYBaTH JOAATKOBI YMOBH: 4aCc BHKOHaHHSA POOIT, BUMOIH 10
BHKOHABLIB KOHKPETHHX pOOIT, HAasfBHICTh KOMYHIKalliiHHUX  3aTPHUMOK,
HeOOXiHICTh NOTPUMaHHsA MJIaHy BHPOOHWIITBA, ONTHMi3allii 3rifIHO 3 BarOBUMH
KoedimienTamMu mpiopuTeTHOCTI pobiT Ta iHmmX. Ile B CBOIO Yepry AOAATKOBO
yCKIafHIOE MOGYIOBY PO3B’A3Ky Takux 3afad. Jleski i3 HHX cpopMynboBaHi B
paMKax y3araJbHEHHX [TOCTaHOBOK.

B 3B’A3Ky 3 IMM aKTYaIbHICTh TEMaTHKH, IIOB’A3aHOI 3 PO3pPOGKOI0 HOBHX
e(peKTHBHMX TOYHHX T4 HaGJIDKEHHX aNTOPHTMIB T2 METOZIB PO3B’A3aHHS 3a/a4
YIIOPSIKYBaHHS, HE BUKIIMKA€E CyMHiBIB.

TocimkenHs o TeMi gucepTaniiinoi pobotu Kapasaesa K.JI. mpoBOAWIMCH
y BinmoBigHOCTi 3 iHAMBiAyanbHHM IUIAHOM IIiATOTOBKH acmipanta Kadenpu

OGUYMCITIOBAIBHOT MaTeMaTHKH Ta MareMaTudHoi KibepHeTHKH JIHIIPOBCBKOIO
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HalllOHANBHOTO yHiBepcuteTy imeHi Onecs Ionuapa. Jleski pe3ynsTatd €
YaCTHHOI IHINiaTMBHMX HAyKOBO-AOCHIAHHX pobiTr «MareMaTuyHi MoJei,
METOMH Ta ATOPUTMH PO3B’I3aHHS 3a/1a4 aHAII3y CKIaTHHX CHCTEM»
(Ne nepxpeectpanii 0119U101302, 2019-2021 pp.) Ta «Po3pobka Ta peamizamis
METO/IiB ONTHMANBHOTO (YHKIIOHYBaHHS CKIaAHHX cHcTeM» (N AepiKpeecTparii
01220001466, 2022-2024 pp.), siKi BUKOHyBaIKCs Ha BKa3aHi# kabeapi.
HocnifkeHns mo auceprauiiiniit po6oti Kapasaesa K.JI. mpoBommncs
3 METOI0 IIOJANBIIO] PO3POOKH TEOPETHYHOrO amapary, L0 JIEKHTh B OCHOBI
METOZIB i TOYHHX Ta HaGNMKEHUX AITOPUTMIB PO3B’SI3aHHS 3a]a4 IapalelbHOro
YHIOPSOKYBaHHA. Y BCTyIi C(POpPMYJIBOBAaHO 5 3aBHaHb, BEPIIIEHHS SKUX CIIPHSIIO
JAOCSATHEHHIO ITOCTaB/IEHOI METH. 3MiCT YOTHPHOX PO3ALIIB JUCEpTallii IOKa3ye, 0
KOXXHE 3aBJJaHHJ BUKOHAHO B [IOBHOMY 00CH3i.
HaykoBa HOBH3HA OTPHMAaHHX aBTOPOM pe3yJbTaTiB. Pe3ynsraru
NpEeACTaBIEHOI AUCepTallil MiCTATh 3HAUYHY HayKOBY HOBH3HY, 30KpeMa:
enepue:
— NOKa3aHO MOXJIMBICT, 3BEIEHHS  JOBUIBHOI  KJIacHYHOI  3ajadvi
ONTMMAJILHOI'O YIOPAAKYBaHHA A0 3a/adi i3 IIIIbHUM YIOPSAAKYBaHHAM;
— 3aIPOIIOHOBAHO MiJXiJ I CKOPOUEHHS repebopy y METO/I TiIoK Ta MeX ;
— JUIs IIUTBHUX YIIOPSAAKYBaHE OTPHMAaHA HeoOXiZlHa YMOBA iX iCHYBaHHS ;
— Ha OCHOBI METOAy TiJIOK Ta MeX 3 OOMEXEHOI ITMOHHOIO IOLIYKY
o0y 10BaHO HAGIMKEHHI IrOPATM IS 3a/1a4 13 IITbHUMHE YIODAAKYBaHHAMH;
— 714 3a7adi 31 3MiHHMM 3HAYEHHSM INUPHHH YIIOPAAKYBaHHS 0OIPyHTOBaHO
MOXJIMBICTE 3BEAECHH i1 0 KIACHYHOI;
dicmanu noo0anbuio20 Po36UMKY:
— KJIACHYHMIl aNroOpuTM pO3B’s3aHHA IJI JBOX BHKOHABIUB IS no6yznoBH
LITBHAX YIIOPSKyBaHBb;
— OLIHKY 3HH3Y JOBKHHH YIIOPSAKYBaHHS I KIaCHIHOT 3a/1adi;
— croci6 BH3HAueHHs Jliala3oHy MAOMYCTHMMX MICIb BEepIOWH IIIAXOM

BpaxXyBaHHS [IMPHHU YIIOPAAKYBaHHS.



Ompumani Hoei Haykosi pezyremamu:

— HpO DPO3B’A3aHHA 33Jadi 31 3MIHHOIO UIMPHUHOI IS BXiAHUX OGiHapHHX
IepeB.

Pesynerarn KapaBacea K.JI. HaykoBo oOIpyHTOBaHi, IIp0 IIO CBiOYHTH
KOPEKTHICTB i CTPOTiCTh IIOCTAHOBOK 3a/1a4, BIy4HE 3aCTOCYBaHHA MaTeMaTHYHOIO
anapaty Opd AOBEJCHHI BiITIOBiJHHX TEOPEM Ta TBEpKEHB, AKi OOIPYHTOBYIOTH
3aMPOIIOHOBAHI METOOM 1 QITOPHTMH, BHKODHMCTAHHS 3araJbHONPHHHATOL
TEPMIHOJIOTI] TP MOPIBHAHHI OTPMMAaHMX PE3YJBTATIB 3 BiJJOMHAMH.

IIpakTnyHe  3HauyeHHS  OJep)KaHHX  pesyasTaTiB. I[Ipuknagge
3aCTOCYBaHHS pO3po0lieHUX B pOOOTI METOMIB Ta AJITOPHUTMIB MOXE MaTH BaroMme
3Ha4YEeHH] JUIA aHali3y Ta NoOynOBH IiHii BHPOOHMIITBA, BiJCTEXEHHS CTaHY
CKJIaJJHHX CHCTEM B pealbHOMY 4aci, ONTHMi3alii 00po6ku Ta BUPIIIEHHS 3aBlaHb
B 0araToareHTHHX CHCTEMax Ta iHmmMX cdepax MPOMUCIOBOI Ta iHTEIEKTYyalbHOI
HiSITBHOCTI JIFOAMHH.

OxpeMi pe3ynbTaT AOCIiIKEHHsS BIPOBaIKeHI B HaBYaIbHHUH MPOLEC IpH
BUK/IaJjaHHI BiAMOBIJHNX AMCLHUIUIIH IJIA CTYJEHTIB, IO HABYAIOTHCA 3a APYTHM
(MaricrepchkuM) Ta  TpeTiM  (HAYKOBO-IOCHIOZHMM)  DpIBHSMH  OCBITH,
BHKOPHCTOBYIOTECA [P BUKOHAHHI KypPCOBHX Ta AWILIOMHMX pobiT CTyIeHTaMH,
fKi HaBYalOThCA 3a chemjanbHocTAMH 113 «[IpuknagHa MareMaTHka» Ta 124
«CucremHuumii anamis» y JIHiMpOBCHKOMY HAIL[iOHANTBHOMY YHIBEPCHTETi iMeHi
Onecss Tomuapa. Cnif BiA3HAYMTH TakoX IEPCIIEKTHBHICTh BHKOPUCTAHHA
pe3yIbTAaTiB JOCII/KEHHS 11 MOGYIOBH CTPYKTYPHO-IOTIYHHUX CXeM BHBYEHHS
IOMCLMIUTIH y Bignosiguux OCBIiTHIX IporpaMax.

Ocobucrnii BHecok 3m00yBavya. OCHOBHI IONIOKEHHsA Ta pe3yJIbTaTH
pobotu Gynu oTpuMaHi aBTOPOM OCOBGHCTO. Woro ocobucTHIi BHECOK BKIIOYAE
oriAf Ta pedepyBaHHsS BITYM3HAHMX Ta 3aKOpDAOHHUX HAayKOBHX JDKEpen 3a
TEMATHKOIO JOCIiIKEHH A, CTPOre TeOpeTHdHe O6IPyHTYBAHHS i PETeNbHUI aHATIi3

3aIIpOIIOHOBAHUX B POOOTI aIrOpHTMIB, miIxomiB Ta ITOCTAaHOBOK 3a/a4, IX



NPaKTUYHY MEPEBIPKy 3a JOIOMOIOI0 pO3pOGIIEHOr0 MPOTPaMHOro MPOAYKTY,
MiZArOTOBKY JI0 JPYKY Ta pefaryBaHHsA HayKOBHX ITyGIrikamiif.

AnpoGanis  pesyabraTiB aucepramii. Ilpo jmocratHIO ampoGariio

pe3ynsTaTiB  MpOBEAEHOro 3400yBaveM AOCIIMKEHHS CBiYMTH HACTYIHe: po6oTa
fornoBifanack Ha ceMiHapi «CydacHi NHMTaHHA ONTHMi3alii Ta IMCKPETHOL
mareMaTUKu» npu Haykosiii pani HAH Vkpainu 3 mpobnemu «Ki6epHeTukay,
AKu# QpyHKIiOHYe py JIHIIPOBCEKOMY HALllOHAIEHOMY yHiBepcHTeTi iMeHi Onecs
I'onyapa; Ha Tphox MIDKHAPOAHMX HAYKOBO-IPAKTHYHHX KOH(EPEHIiaX
«MarematHuHe Ta mporpamHe 3a6e3NeueHHs iHTENEKTyalbHHX CHCTEM»
(M. Jlninpo), Ha TpeOX MixkHapomHux ceminapax «Komb6iHaTopHi KoHOIrypamii Ta
ixHi 3acTocyBanHHs» (M. 3amopixoxs — KponuBruubkuii), Ha MixHapogHOMY
HAyKOBOMY CHMIO3iyMi «lHTenmekTyanbpHi pimeHHs» (M. Yxkropox) Ta
perioHanbHil HaykoBiii koH(pepeHii «Cy4acHi HAYKOBO-TEXHIYHI JOCITiKEHHS Y
KOHTEKCTI MOBHOro Ipocropy (iHozeMHMMH MoBamu)» (M. [lHinpo). 3a
pe3ylIbTaTaMM y4acTi omy6iikoBaHo 8 Te3 momosizeii.

Ily6aikanii. Haiiaromimi 3 oTpuMaHmx pe3ynbTaTiB Oyid NOKIaneHi B
OCHOBY 5 HayKoBUX CcTaTedf, 3 sKMX OfHA OmyOiikoBaHa y BHJaHHI, fKe
iHIEKCYETBCA HAyKOMETPHYHOW 0a30i0 Scopus; TpH — y HayKOBHX (axoBux
BUJaHHAX YKpainu karteropii «B» 3 ¢i3uko-MaTeMaTHYHHX CIlellialbHOCTEH Ta
OJiHa CTaTTs — B iHIIOMY HayKOBOMY BHJaHHI YKpaiHH.

Crpyxrypa Ta o6csir qucepranii. [[ucepraiis MiCTHTh HaCTYIIHi CKJIaJ0BI:
BCTYII, YOTHPH PO3/iIH, BUCHOBKH, ITepeNliK BUKOPUCTAHUX JDKEPE, AKUM HATivye
116 HaliMeHyBaHp Ta aBa JOAATKH. 3aralbHMi obcar pobord ckianae 178
CTOpiHOK, OCHOBHHH TekcT 3aliMae 161 cropiHky. Po6ora imoctpoBana 42
pHCyHKaMH Ta 16 TabnuIaMu.

V 6cmyni MiCTATBCS BiIOMOCTI PO aKTyaIBHICTh, METY i 3aBJjaHHSA, HAYKOBY
HOBH3HY, IPaKTHYHY BaroMicTh Ta piBeHb ampoballii IpoBeIeHOro JIOCITi KEHHS.

Po30in | TpPHCBAYEHO OIIAAy BIZOMHX pe3yJlbTaTiB Ta INpHUKIagaM
NpaKkTUYHMX 3a[@4, [0 3BOJATECA OO 3aja4 [apajlebHOro YyIOPANKYBAHH.

HaBeneHi MOCTaHOBKH KJIAaCHYHHX Ta y3aralbHEHHMX 3a/1ad, METOJ rJIOK Ta MEX Ta
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BiIOMi TOYHI mMONiHOMiaIbHi QIrOPUTMM IS TiAKNAciB KIAacCHYHO! 3amadi 3
NPUKIIaZIaMH 3aCTOCYBAHHS Ta OLIHKM TOYHOCTI IPH PO3B’A3aHHI HUMM JJOBLTEHHX
3ajau.

Po30in 2 MiCTMTD HOBi pe3yNmbTaTH NOCITIMKEHHA KIACHYHHX 3ajaq:
TBEPILKEHHA NPO 3B’A30K MK BapiaHTaMH WX 3a[a4, TEOPETHYHE Ta IPAKTHYHE
OOIPYHTYBaHHS MOXIMBOCTI BHKOPHCTAHHS MOIu(iKOBaHOTO  ANrOPHUTMY,
3aCHOBaHOTO Ha MaKCHMAalIbHOMY IIapOCHONYdYeHHi, JJIA pO3B’S3aHHS 3ajad i3
IUIBHAM YIIOPSAAKYBaHHAM. Po3pobieno HoBwmit miaxix 1o CKOpOYeHHS nepebopy
Y METOJ TiJIOK Ta MeX, KUl 6a3yeThCsl Ha BEAANECHH] i30MOpGhHIX nigrpadis mpu
posranmyxenni. IIpoBeneHo amaniz BnactmBocreii rpadis, mis sKux iCHYIOTB
IIiTBHI YIOPAAKYBaHHA (OTPAMaHO HeobXifHy YMOBY iCHYBaHHS, y3araibHeHi
chemianbhi ymopsaKyBaHHS S Ta S, IOKpAlIeHO OLIHKY 3HH3Y JIOBXKHHH
YIIOPSAAKYBaHHSA Ta PO3IIIAHYTO OOMEXEHHH METO/ TiJIOK Ta MEXK).

Posoin 3 BigoOpaxkae pe3yibTaTH, IO CTOCYIOTBCH y3araJbHEHHMX 3ajay:
IIPOAEMOHCTPOBAaHUM 3B’A30K MDK KJIACHYHOIO 3aJadel0 Ta 3ajadero 31 3MiHHOO
IIMPUHOKO  YNOPAAKYBaHHSA, 3alpPONOHOBAHMM Ta  HOCHIKEHHA  HOBHM
TIOJTIHOMIaJIBHHUM aJITOPUTM PO3B’SA3aHHA L€l 3a1a4i [/ BHNAAKY BXiJHHX JEPEB,
POSIIIAAHYTO Ta IpOaHalli30BaHO HOBY IIOCTaHOBKY 3ajiadvi, sKa BpaxOBY€ HEIIOBHE
3aBaHTa)XEHHs y BUNAJKy IPH3HAYE€HHA poOiT BUKOHABIIAM.

Po30in 4 € neTanbHUM OIKCOM pPO3POOJIEHOIO JUCEPTAHTOM IIPOrPaMHOIO
3a0e3meveH s, pe3yNbTaTd BUKOHAHHA fAKOT0 OyJM BHKOPHCTaHiI IUIA OI[IHKH
e(eKTHBHOCTI 3alpONOHOBAaHMX AQIrOPMUTMIB 1 MeTOHiB Ta KEpiBHMIITBA
KOPHCTyBa4a Ipy poOOTi 3 porpaMoro.

Bucnoexu, HaBeJeHi HaNpPHKIHII KOXHOIO pO3ALTY, YiTKO Ta CTHCIIO
BHUCBITIIOIOTE OTpMMaHi y HBOMY pe3yiJsTaTH Ta myOmikamii aBropa, WO iX
OXOILTIOIOTh. 3dzanvhi 6UCHO6KY TiJCYMOBYIOTh TEODETHYHI JaHi H amHamis

pesyJIBTATIB OOYMCIIOBATLHMX EKCIEPHMEHTIB Ta IOBHICTIO BiJIOBIJAIOTH

TIOCTaBJIEHHM 3aBJaHHAM JOCIIKEHHS.



Odopmnenns nucepranii Kapasaesa K.JI. innosinae Bumoram Hakasy MOH
Ykpainu Ne 40 Bix 12 ciuns 2017 p. «IIpo 3aTBepIKeHHsS BUMOT 0 0DOPMICHHS
JUCepTaIii».

Mo 3ayBakeHb 10 AucepTaliiiiil po6oTi cix BigHeCTH:

1. Tlommiixa npu ¢opMymoBaHHi peverns «TO4Hi TONHOMIANBHI AIrOPHTMH,
OTPHMaHi B IOAANBIIMX JOCIIKEHHSX, HaltyacTime Gyn1u 3acHOBaHi Ha nepebopi
a0 Manu eKCIOHEHWiMHYy aNrOPUTMIYHY CKJIaIHICTB» (Bctym). Cnoso
«IONiHOMiaNEHi» € 3aiiBiM, 60 B IILOMY BHIIKY MacMO [IPOTUPITYS.

2. Y poGori € HedopmamizoBani ysaranbHeHHS, Taki SK «LyxKe crerudiuni
yMoBH» (mimposzin 1.3), «mpobiema HaGarato cepiiosHimma, aHiK MOMEpENHS
(myBKT 3.2.1), «BHIAZKY ... 3ycTpidaroThCs Aysxe pigko» (IyHKT 3.2.3). Bonu He
BIUIMBAIOTh Ha PO3YMiHHSI TEKCTy, IPOTe HE BiANMOBIiZAIOTH HAYKOBOMY CTHIIIO
poboTH.

3. Ilpu ommuci 3aIpONOHOBAHOTO AINOPHTMY JUIsl 3aa4i la Jns BXimHHX Jepen
(mynxr 3.2.2) y kpokax eramy 2 He BKa3aHO, IO BEpUIMHHM BHOAISIOTECS 3
BiAIMOBIJHUX CIHCKIB IiCJIsl pO3MilIEHHs Ha IIOTOYHE Miclie.

4. Puc. 3.5 1a 3.6 (mimposmin 3.2.3) MmaroTh iHmMIE BisyalbHHH CTHIB
(CKpIiHIIOTH 3 NPOrpaMi), HEMAE Bi/MOBIHOIO OMKCY, YOMy IyTH IO3HA4YEHi Ha

HHUX PI3HHUMH KOJLOPaMH.

3a3Hady, IO BHCIIOBJIEHi 3ayBaXK€HHA He 3HIKYIOTb BHCOKOI OLIHKH
BUKOHAaHHA AMCEPTAaLliHOrO JOCHIIKeHHd. Martepial HAOYHO Ta IOCIIJOBHO
BUKJIaIeHH#, BIAJIO IIPOiIFOCTPOBAHH, JIOT1YHO CTPYKTYpOBaHMH Ta B IIOBHi# Mipi
pPO3KpHBa€ OTPUMaHi pe3ynsTaTd. TEKCT OpHIiHAIBHMM, HATMCAHUM aKaJeMiqHOIO
YKPAlHCBKOIO MOBOIO i3 3aCTOCYBaHHSAM CydYacHOI HAyKOBOi TEpMiHOJOTII Ta
3pO3YMUIHH IS CIIPUMHSATTS.

Lle nae MOXKIHBICThL OLHMTH JMCEpTaliliHy poGOTy fK LiNCHY, 3aKiHYCHY

Ta aKTyaJlbHY HaYKOBY IIpalllo.



3arajnLHuil BHCHOBOK

Beaxaro, mo sucepraniiina po6ota KapaBaesa Kocrsntuna JIMUTpOBHYa Ha
TeMy «Meromu i alrOpPUTMH PO3B’s3aHHA KIIaCHIHHUX Ta
y3arajibHEHMX 3a1a4 yNOpPsAKYBaHHS BepIIMH oprpadie», sika NpeAcTaBleHa Ha
3MO00YTTS CTymeHs JokTopa ¢imocodii 3a cmemiampmicTio 113 ITpuknanna
MaT€MaTHKa, 3a MCTOOWYHHM DiBHEM, HAYKOBOIO HOBH3HOKO i [PaKTHIHUM
3HAYCHHSM BilNoBijac BuMoram IIopsixy NpHCYIKeHHS CTyIeHs JOKTOpa
dinocodii Ta ckacyBaHHs pilleHHS Pa3oBOi cHeLiaNi30BaHOT BISHOL pany 3aKnagy
BHIIIO] OCBiTH, HayKOBOI YCTAHOBH IIPO MPHCY/KEHHS CTYIICHS JIOKTOpa (inocodii,
3aTBep/pkeHoro IlocraHoBoio Kabinery Minictpis Vkpainwm Bin 12 ciums 2022 p.
Ne 44 (3i 3sminamm) , a ii aBrop Kapapaer KoctsuTun JIMUTpOBHY 3acCiIyroBye Ha
IpUCYDKEHHA CTyHmeHs JokTopa dimocodii 3a cnemianshicTio 113 ITpuxnamHa
MaTeMaTHKa.
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8.0. NPOpexmopa 3 HayK08o-nedazo2iyHol
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