BIAI'YK
o(IIiifHOTO OTOHEHTa Ha AUCEPTALIIHY poOoTy
KapaBaeBa Koctsantnna JImurposuya
«MeToam i aJITOPUTMH PO3B’sI3aHHS KJIACHYHHX Ta y3arajbHeHHX 3a1a4
YIOPSI/IKYBAHHSI BepIIMH oprpadisy,
10JIaHy Ha 3400yTTs CTyneHs q1oKkTopa digocodii 3a

cnemianbHicTio 113 [Ipukiaana maTemaTuka

AKTya/IbHicTH 00paHoi TeMH Ta ii 3B’SI30K 3 HAYKOBHMH NpOrpamMamu.
PesynbTaTi Teopii mapaaenbHOro YrnopsiAKyBaHHS 3aCTOCOBYIOThCA MpPU 00poOL
JIAHUX, PO3MOJIIEHHI OOYMCIIeHb, IUIAHYBaHHI BUPOOHMLTBA Ta B  IHILMX
npakTUYHUX cdepax, 1€ Ha [MOpSAA0K BUKOHAHHA 3a/Ja4  HaKJIaJarThCs
TEXHOJIOTIUHI 00MekKeHHs. Y 3arajbHOMY BHIIQJKY TaKi 3a1adi BIAHOCATHCH J10
NP-BaKKHX, TOMY BaKJIMBHMHM aclieKTaMH iX JOCIIDKCHHs € TOLIYK MIK/IAacIB,
JUIA AKHX ICHYIOTH TOYHI MOJHOMIaNbHi aIropuTMH, Ta MOo0yA0Ba HAOIMKCHHX
aJITOPUTMIB 3 IOMTYCTUMOIO Ha MPAKTHII OLIHKOIO OXHOKH.

BaxauBo BIJ3HAYMTH, 1110 KJIacMYHA [OCTAaHOBKA 3a/1a4i TOBEPXHEBO
MOJICJIIOBANIa peanbHi MPOLEeCH, 110 CTal0 TepeayMOBOIO /Ui il M0AaIbLIOro
y3araabHeHHs. Lli y3arajibHEHHs BKJIIOYAKOTH: PI3HMI uyac BHKOHAHHA pOOIT,
HasBHICTH 3aTPUMOK, JMPEKTUBHUX TEPMIHIB; 3MIHHY KUJIbKICTh BUKOHABLIIB TOLIO;
Ta TaKoK Haiyactime Hanexath kimacy NP-pakkux. bugbmr  Toro, s
MOJIETTFOBAHHS peallbHUX TPOIeCiB HaiyacTiie MoTpIOHO BPaxoByBAaTH HM3KY
HaBe1IeHUX 0OMEKEHb.

Bce nepeniyeHe MiAKPECTOE  BaXIMBICTh  MOOy10BM  e(DEKTHBHHX
HaOMMKEHUX METOMIB Ta QJIrOpUTMIB PO3B’sA3aHHA  3a1a4  ONTHMAJIBLHOI'O
YIIOPAIAKYBaHHS BEPUIMH oprpadiB, a OTKe il aKTyalbHICTh J10C/ILIKEHb, SKI
BHCBITJICHI y aucepTaiiiniii podoti Kapasaesa K./I.

Yactuna gociikenb acmipanta KapaBaea K.JI. mpoBoamnacs B pamkax
TEM HAYKOBO-JIOCIIJIHUX poOiT MiHicTepcTBa OCBITH | Hayku YKpaiHH

«MaTemMaTuuHi MoOjeNi, METOAM Ta airOpUTMH pO3B’A3aHHs 3a/ad  aHa;izy



CKIanunx - cucrem» (Ne  nepxpeectpamii  0119U101302. 2019-2021 pp.).
«Po3pobka Ta peanmizauis MeTomiB oMTHMaTLHOrO (DYHKLIOHYBAHHS CKJTaHIX
cucrem» (Ne nepskpeectpanii 01220001466, 2022-2024 pp.), O BHKOHYBAIHCH
Ha Kaenpi kadeapi 0GUHCITIOBANTEHOT MaTeMATHKHI Ta MaTeMaTH4HOI KibepHeTHKH
JIHIPOBCHKOTO HaLIOHATBHOTO yHiBepeuteTy iMeni Onecst [onuapa.

®opmy0BaHHS HAYKOBOI 3a1aui, HOBe BHpilUEHHS 5IKOI o/ep:kaHe B
aucepranii. HaykoBy 3amauy po6oT Moxkna YMOBHO PO3AUTHTH Ha CKJIAI0BI, 1110
CTOCYIOTBCS TOYHMX Ta HAOMMKEHUX METOMIB 1S KIACHYHMX 337124 IapaneabHOro
YHOPANKYBAHHS Ta BIANMOBIHO [UIA y3arambHeHnux. Came HEJ0CTaTHI TEOPeTHYH]
HAMPALlIOBAHHA 3 JIAHOT TEMATHKH CHOHYKAllM /0 MOIIYKY HOBHX HayKOBHX
pimeHb. OCHOBHOIO MeTO JIMCEPTALIFHOTO  JI0C/i/KeHHs Oyna  mojambiia
PO3pO0Ka TCOPETHYHOTrO amapaTy, MO JEKHTh B OCHOBI METOMIB 1 TOUHMX Ta
HAOJIHKEHHX aITOPUTMIB PO3B’SI3aHHA 337124 apaeabHOr0 YHOPSIKYBAHHS.

s nocarHenns mocrtaienoi  merw OymM BHU3HAYeHI Ta BHKOHAHI
3100yBa4YeM HACTYITHI 3aBIAHHS OCTIKEHHS:

® PO3POOICHO HOBMH TMiAXiA A9 OTPHMAHHS TOUHIX PO3B’A3KIB 3amau y
KIIQCHYHUX MOCTAHOBKAX

® po3poOsieHi Ta OOIPYHTOBaHi MeToaM Ta QITOPUTMH  TOJTIHOMIAIBHOT
cxnagnocﬁzumxnpnmaﬂﬂﬂTquuxraHa6nnmeﬂnxpo3BEBKHx

° p03po6neH01«mwnneKcrqxnpaM,un)peanby€3anpon0H0BaHianropnTMn;

® NPOBCACHO  OOYMCIIOBANBHI  eKCIIEPHMEHTH TMEPEBIPKU  TiloTe3 Ta
Pe3ynbTaTiB ISt OTPUMAHKUX HAOIMKEHHX aJITOPUTMIB.

HaykoBa HoBu3HA oTpHManunx aBTOPOM pe3yabTatiB. Cepesl OTpUMaHKX
acnipantom Kapasacsum K. ]I, PE3YJIbTATIB B AKOCTI THX, fKi 3aCIyTOBYIOTH
Haﬁ6unﬂuoTyBarn,cnﬁ1BnnbnrniﬂaCTynHt

— TCOPETHYHO OOIPYHTOBAHO MOYKIHBICTh 3BEICHHS Oyab-sKOT Kj1acH4HOT
3a/ad4l  ONTHMATBHOTO — yMOPAAKYBAHHA 10  3azadi 3 LITBHAM

YIOPAIKYBaHHSAM;
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— AJIA KJIACHYHOI CXEMHM HampaBJIeHOro mepebopy y METOMi TiIOK Ta Mewk
3arpoINOHOBAHO MIAXIJ sl CKOPOUEHHS repebopy;

— OTPMMaHO HEOOXIZHY YMOBY ICHYBaHHS IIUTBHUX yHOPAAKYBaHb Ta
3alpOINOHOBAHI e()EeKTUBHI arOPHTMH 11 TIEPEBIPKH;

— 100y0BaHO MOC/IIOBHICTh OLIHOK 3HU3Y JOBKHHH YITOPSIAKYBAHHS, B SKiii
KOKHA HACTYIHA OLIHKA, TEOPETHYHO, € TOYHILIOK 3a MONEpPe/IHi;

— OTPUMAaHO HOBI HAYKOBi 1aHi 1O MOTiHOMIANbHI HAGIMKEH] ATTOPHTMHU JUIS

PO3B’SI3aHHS 337141 31 3MIHHOIO IIHPHHOKO /UIA BXiTHUX GiHAapHUX JepeB;

— PO3MIIAHYTO KIAC y3araJlbHEHHMX 3a1ad ONTUMAJIbHOTO YMNOPAAKYBaHHS 3
HCITOBHUM 3aBaHTaKEHHSIM.

[IpakTHYyHe 3HAUEHHS pe3yabTaTiB 3100yBaua. Omicani aABTOPOM METO/IH
H allrOPUTMH MOKYTh OYTH BHKOPHUCTAHI [/ O3B’ I3aHHsI NPUKJIAJIHUX 3a/1a4, sKl
3BOMITBCS 10 3a1a4 ONTHMAJILHOTO YNOPAAKYBaHHA. BOHH MOXYTb IMiJBHIMTH
e()eKTUBHICTb MOOYIOBH PO3KIaAiB BUKOHAHHS 3aBIAHb, 30KpeMa I0B SI3aHUX 13
PO3MOALIOM pecypeiB, NMPIOPHTETHICTIO BMKOPUCTAHHS, JIOTICTHKO, 00po0KOIO
Janux  towo. Ili pesynpratH Takok MOKYTB MaTH CYTTEBE 3HAYEHHS 1A
MO/IaILIIOTO PO3BUTKY aBTOMATHYHOTO pO3NapaneieHHs Ta CIyTyBaTH MiArpyHTIM
/151 HOBHX HArNpsMKIB HAYKOBHX MOIIYKIB 32 TEMaTHKOIO.

OO6rpynToBaHicTh i 10CTOBIPHICTL HAYKOBHX M0J10K€Hb, BHCHOBKIB i
PeKoMenaauiii, siki 3axumawTbess. OOIPYHTOBAHICTL OJIEPKAHNX Pe3YIbTATIB |
IX JOCTOBIPHICTD 3a0€3MeuyeThCsl KOPEKTHICTIO Ta CTPOTICTIO MOCTAHOBOK 3a/1au.
MaTeMaTH4YHUM OOTPYHTYBAaHHAM PO3POONEHNX Ta 3aCTOCOBAHMX ANTOPHTMIB |
METOJIB. Y jtucepTaiiiiniii poGoTi Oyim BEKOpHCTaHi 106pe arpoGoBadi MeToaH
TEOpii  ONTHMANBHOrO  YNOPSAKYBAHHSA, TeOpil rpaiB, JIUCKpeTHOI Ta
KoMOIHaTOpHOT onTHMi3awii, Teopii poskiaanis. JJoCTOBIPHICTE pe3ybTaTiB TaKOXK
MATBEP/UKYETHCS Y3rOLKEHHAM 3 BiIOMHMH Pe3yIbTaTaMi iHLINX ABTOPIB.

OcoGucrnii BHecok 3100yBavya B OTPHMAaHHI HAYKOBHX pe3yJbTaTiB,
NnpeacTaB/AeHUX B AHcepTaliliHii podoTi.

OcoOuctuit BHecok acmipanta KapaBaca K.J[. nonsraec B JIeTaJIbHOMY

BUBYCHHI CTaHy HAayKOBOi mpoOmemu, oBGIPYyHTYBaHHI Ta pO3pobLi OCHOBHHX
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MOJIOKEeHb JUCEepTaLli, YTOYHEHHI 3aBIaHb I JOCATHEHHS METH H0CHULKEHHS:
TEOPETHYHOMY OOTPYHTYBaHHI pO3pOGICHUX METO/IB Ta airOPUTMIB PO3B’I3aHHS
MOCTABJICHHX 3aJ1ad4; pETEJIbHOMY aHaji3l pe3yJbTaTiB Ta 3pO3yMimii  ix
IHTeprpeTalii; opopMIeHHI HayKOBMX CcTaTeil Ta Te3 JOMOBigell Ha HayKOBHX
KOH(epeHwisiX. Pe3ynpTatn po3paxyHKOBHX Ta TEOPETHYHMX AOCIIKEHb, SIKi
BHHOCATBCS HAa 3aXMCT, OTPUMaHI aBTOPOM CaMOCTIHHO.

BicHOBOK mpo mOBHOTY omny0JiKyBaHHSI OCHOBHHX MO.I0KEHb
aucepTanii. Auami3 ny6nikauiif aBTopa 3a TeMol0 PoGOTH CBITUMTH MPO Te, IO
HOro HayKOBI pe3yJbTaTH MPOWLLIM OCTATHIO ampodaiiio Ha MIZKHAPOIHUX
HayKOBUX ~KOH(EpEHILisAX Ta ceMiHapax, perioHambHiil KoH(epeHwii Ta
MIKHAPOJHOMY —CcHMMO3iymi (8 Tes jomoBineit y  Biamosimmux 301pHHKAX
matepiaiig). Ony6iikoBaHO 5 craTeil y BUIAHHSX, 1O BIANIOBLAAKOTH BHMOTaM 110
myOsiKauiii 1 3100yBadiB cTyneHs 1oktopa dinocodii.

Bkasauni myGnikauii B 1ocTaTHiii Mipi pO3KPHBAIOTH OCHOBHHIH 3MiCT
JqucepTalii.

Crpykrypa, ofcsir Ta aHagi3  OCHOBHOrO 3MICTY  AMcepTaulii.
Jlnceprariiina poGoTa CKJIaZacThCs 3 HACTYIHUX CTPYKTYPHHX €JIEMEHTIB: BCTYII,
HOTHPH PO3ALIN, BHCHOBKH, TEPETiK BHKOPUCTAHMX JKepes, 0 Mictuth 116
HaliMeHyBaHb Ha 12 CTOpiHKax, Ta A0JATKiB HAa 5 cTopiHKax. 3arajibHuil ofcsr —
I'78 ctopinok, 0bcar ocHOBHOTO TekcTy — 161 cropinka. Tekct MIKPITIeHo 42
pucyHKaM# Ta 16 Tabauusmu.

Bcmyn BUCBITIIOE OCHOBHI acrekTd poGOTH acripaHTa B X0/l IPOBEICHHS
JINCEPTALIHOTO JOCIIIKEHHS.

[Tepuiii po30in MiCTUTB OMKMC MPAKTHYHUX MPOGIEM, SIKi 3BOAATHCS 10
3a/1a4 MapajieibHOr0 YNOPsIKYBaHHS BEPIIMH OprpadiB, HABOAATHCS KJIACHUHI Ta
y3araJbHEH! I0CTAHOBKM, TOYHI aJrOPUTMH MOMIHOMIaIbHOI Ta €KCIOHEHIiTHO
CKITAIHOCTI, OLIHKM TOYHOCTI HAGJIMKEHNX alTOPUTMIB.

Y Opyeomy po3dini NOCHIIKYIOTBCS KmacH4Hi 3amaui napasneibHOro

VIIOPAAKYBAHHS.
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B poGori mpumineno oco6muBy yBary 3amauam, B SIKHX [IyKaHe
YNOPAAKYBaHHA € WIIbHAM. OTpUMaHi TBepUKEHHS, SIKi 103BOJIAIOTH 3BOINTH
3ajaul  YNOPS/KYBaHHS caMe /[0 TakuX 3amad. J{oBeieHo, 1o QJITOPUTM,
3aCHOBAHMH Ha MaKCUMAaJIbHOMY MapOCIOTYYEHHI MOKe 3HAHTH PO3B’A30K TaKHX
3a1a4; po3po0aeHO paa  Moaudikauii, AKi J03BOJMIM 3HAYHO MOKpPaUIUTH
[OKa3sHUKH HOro e(eKTUBHOCTI. ACHIpaHTOM TaKOXK OyiiH OTpUMaHi HEOOXIHI
YMOBH ICHYBaHHS IIJIBHHX YINOPSAAKYBAHb y 3pYUHii st nepesipku hopMi Ta
y3araibHeHi crietianbHi ymopsakyBanus S ta S. [MoemHaHHs LHX Liel cTano
MUIPYHTAM UL MOOYAOBH  MOCIIZOBHOCTI  OI[IHOK 3HU3Y  JIOBXKHHH
YIIOPS/IKYBaHHS,

Oxpemo 10CHIKEHO BUMAAKU, KOJIH Npu 3aCTOCYBAHHI METOJY Ti/IOK Ta
MEXK MA€EMO BEJHKY KIIbKICTh TiNOK, AKi BiANOBIZAOTH i30MOpQHIM niarpagam.
Po3risHyTO MOXKIHBICTL BU3HAYATH Ta BUAAISTH TAaKi FUTKH B JIEPEBI BaplaHTIB y
3aralbHOMY BHIIAJIKY, & TAKOXK y BUNA/KY NapajieabHO-II0CIII0BHUX IpadiB.

Tpemitt po30in MPUCBSIYEHO y3araabHEHUM 3a1a9aM YHOPSIAKYBaHHS.

Jist 3anadi 31 3MIHHOK IIMPUHOIO, B SIKiif rpap € GiHapHUM JepeBoM,
3aIpONOHOBAHO HOBUH MOJIIHOMIaJILHUIA aJIrOpuT™M Ta MPOBEAEHO
OOUHCITIOBAJILHUI €KCTIEPHMEHT J1J1sl TIOPIBHSIHHS HOTO 3 aJITOPUTMOM, 3aCHOBAHHUM
Ha piBHEBOMY npuHummi. [TokaszaHo, 110 3aCTOCYBAHHSI PO3pPOOJIEHOr0 aIroOpUTMy
JI03BOJISIE€  PO3MIMPUTH MIAKJIAC 3a1ad, IS SKHX BAAETHCA OTPUMATH TOYHHIL
PO3B’S30K.

Posrnstnyto Ta nocriimkeno HoBy NOCTAHOBKY 3ajadi, B sIKIH BHKOHAaBILi
MalOTh BUMYIIEHI 4acOBI 0OMeKeHHs. 3anpornoHOBaHO MOJIM(]IKALIIO aIrOPHTMY,
3aCHOBAHOTO HAa MAaKCHMaJlbHOMY MapoOClOJy4eHHI, sika BpPaXOBYe OCOOIMBOCTI
3aza4l. [lokaszaHo, 1110 BKa3aHMii alrOPUTM € JIHLIe HAGIHIKSHHM.

Y uemsepmomy poszoiri onucaHo pospobiieHe B pamKax 10CI1KEHHS
[porpamMHe 3abesredyeHHs, sKe BHKOPHCTOBYBANOCA 30KpeMma uis MMPOBEIECHHS
OMMCaHUX 'y pOOOTI YMCENbHHX EKCIIEPUMEHTIB, a TaKOK HABEACHO OIIKC

iHTepdelicy mporpamu Ta KepiBHUITBO KOPHCTYBAYA.



Bucnoeéxu  nakoHi4HO chOpMyNbOBaHI Ta  JIOTIYHO BHILIMBAIOTL 3
MPOBEACHOT0 3100yBavyeM JOCIIKEHHSI.
3ayBa:keHHs1 1m0 podoTi. B pesynsrari po3risay auceprauiiHol poOOTH

BHHUKITU HaCTyrIHi 3ayBaX€HHJ Ta noOakKaHH:

[. ¥V migposnini 1.3 3ragyrorbes 3amadi 3 KOMyHiKaIifiHUMu 3aTpUMKaMH,
SIKI 3aJ1eKaTh Bill Mapd BHKOHYBAaHHX 3aBIaHb, IPOTE OIMNC BiIOMHX

OTPUMAaHMX PE3yJIbTaTIB /Ul LUX 3a1a4 BiACYTHIMH.

!\)

Jlemo HeBnanMM € BHKOpMCTAaHHS CHMBOIY S OAHOYACHO JUIA
MO3HAYCHHs YMOPSIKYBaHb Ta OmNepauii MoCIiA0BHOT KOMOIHAIUI JBOX
rpadis (myHkT 2.3.2).
3. He 3posymiiuM € MpHHLMII PO3MOAINY pe3y/IbTaTiB Ha TBEPIKEHHS Ta
TEOpPEMH.
4.V migposnini 4.1 BincyTHii onuc peanizawii arroputMy, 3acHOBaHOTO Ha
MOABIHHOMY MOMiueHi BepiH oprpada, xoua y miaposaini 4.2 BkazaHo,
MO Oro MOYKHa 3aCTOCOBYBATH O PO3B’A3aHHS [OCTABJIEHO] 3a1aui.
Takox 1ei anropuT™ NuIIe TOBEPXHEBO ONMMCAHMI Y Miapo3aini 2.2.
3a3HadeHi 3ayBaKeHHs He BIUIHBAIOTH HA 3arajbHe TMO3HTHBHE BPAKEHHS
B1 poGOTH. 3MICT IMCepTALlii BIANOBiNAE BUMOTaM, 1[0 BHCYBAKOTHCSA /10 HAYKOBHX
podiT Takoro piBHA. TekcT mmcepTamii € opuHriHaiLHUM, a CTPYKTYypa
Y3TOIKYETBCS 3 TEMOIO, METOIO 1 3aBJAHHAMMU JOCIIUKEHHS. 3MICT Ta pe3yIbTaTh
JMcepTalli BIANOBIAAIOTH creniaisHocTi 113 [Tpuknaana MatemaTHka.
Odopmnenns mucepramii  Kapapaesa K.JI. Bimmosimae Bumoram HaKazy
MOH Vkpainu Ne 40 Bix 12 ciuna 2017 p. «IIpo 3aTBEPJKEHHS BUMOI 10
0(OPMIIEHHS THCEPTALii».
3araabHUA BHCHOBOK. BpaxoByioun akTyaibHICTh, HAyKOBY HOBH3HY.,
TCOPETHIHY Ta MPAKTHYHY 3HAYYLIICTh CHOPMYIHLOBAHUX TMOJOKEHD | BHCHOBKIB,
BBAKAlO, 110 jaucepraiiiiia pobora Kapapaesa Koctsantuma JIMutpomua
«MeToanm 1 anropuTMHM PO3B’A3aHHS KJIACHYHUX Ta y3arajlbHEHUX 3ajau

YNOPAAKYBaHHS BEPUIMH Oprpagis», IO MpeACTaBleHa Ha 37100yTTS CTyNeHs
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fokTopa dinocodii 3a cmeuianbrictio 113 IMpukiagHa MaTeMaTHka, BiAMOBitac
BuMoram Ilopsinky mnpucy/keHHs cTymeHs noktopa dinocodii Ta CKacyBaHHSI
pillieHHs! Pa30Boi criewianizoBanol BueHOT paau 3aKjiaay BHIIOI OCBITH, HAYKOBOT
YCTaHOBHM PO MPHUCYJUKEHHs CTyMeHs JokTopa ¢inocodii, 3aTBepakeHOro
[Tocranosoro KabGinery MinicTpie  Ykpainu Bin 12 ciums 2022 p. No 44 (3i
3MiHamH), a ii aBrop KapaBaeB KocTsuTuu JAIMUTpOBHY  3aciyroBye Ha
MPUCYIUKCHHS CTYNeHs 1oKTopa (inocodii 3a creuianshicTio 113 IMpuknagna

MaTteéMaTHKa.

Odiuiiinuii ononenr

KaHauaat GizsuKko-MaTeMaTHYHHUX HayK, JOIIEHT,
JIOUEHT Kadeipy BULIOT MaTeMaTHKH Ta (Bi3uKu

LleHTpanbHOYKpaiHCLKOrO HALIIOHAILHOTO 2 -~
TE€XHIYHOTO YHIBEPCUTETY J :f,y// Mapuna CEMEHIOTA
R M0 7))
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