BIAI'YK
O(ILIHHOrO ONIOHEeHTA Ha IUCepTaIliifHy poboty
Kapasaesa Koctsintuna Jimurpouya
«MeTtoam i aropuT™Mu po3B’A3aHHA KIACHYHUX Ta y3araJibHeHHUX 3a1a4
YNOPSIAKYBAHHS BEPLWHH oprpadisy,
NoJany Ha 3100y TTs CTyreHs JJokTopa dinocodil
3a cnienianbHicTio 113 Ipuknagxa matemaruka

AKTyasIbHicTh 06paHoi TeMu aucepTauii. Psiz NPaKTUYHO BaXXIMBUX 3a/1ad,
TaKMX K Oaratornorokosa o6pobka AaHuX, (HOPMYBaHHS PO3KJIaaiB, TUIAHYBAHHS
BUPOOHHLTBA, PO3NOJI/I PECYpCiB TOIIO, HEPO3PHBHO MOB’A3aH] 3 MATEMATHYHOW
TEOPi€l0 MapanesbHOrO YIOPSAKYBaHHS. JIOCHiIKEHHS B paMkax 1iei Teopil
3BOILITHCA 10 PO3B’s3aHHs CHELialbHUX ONTHUMi3aliffiHMX 3a7a4 Ha rpagax.
CKIamHicTh CTPYKTYPH BXiHUX JAHUX Ta 0OMEKEHb y LUX 3a71a4ax 00yMOBJIIOE Te,
MO OUTBIIICTE 3 HUX HamexaTh 10 Kkiacy NP-axkkux. Toudi AITOPUTMH 3
HEBEJIMKOIO  AJIFOPUTMIYHOK CKIAJHICTIO Oy/lM OTPUMaH| Juile s JesKHX
CrieniagbHUX MiAKIAciB, 1HII X Bigomi ToYHi METOM PO3B’sI3aHHS LKUX 3a7a4 €
MAJIONPUAATHUMHA 110 3aCTOCYBAHHSA Ha MPAKTAL. 3 LbOro BHUILIMBAE NOTpeGa B
Po3po0LI HOBUX AIrOPUTMIB (TOYHMX, HAGTHIKEHUX, €BPUCTUYHUX) K TO3BOJIUIH
0 edpeKTHBHO BUpiLIyBaTH Taki 3a1a4i HA MPAKTHLI.

['HY4KiCTh MaTeMaTHYHUX MOJeNell T03BOJIsE BpPaXOBYyBaTH Pi3HOMAaHITHI
OCOOJIMBOCTI peaibHUX MPOLECiB: 0OMEKEeHHS Ha TEPMIHM [OYaTKy i 3aBepIIeHHS
OKpeMHX poOit, ix obcar Ta motpiGHi pecypen s BUKOHAHHS, MOXIJIMBICTH
MePePUBAHHS, JIOTICTHUHI 3aTPUMKH, HEOOXIAHICTH NOCATHEHHS MEeBHMX wijeil
Tomo. KoMOiHyBaHHS HaBiTh AEKINLKOX 3 LMX YMOB 3HAYHO YCKIIJHIOE TMOIIYK
LIYKAHOTO PO3B’A3KY, IO AOJATKOBO MiATBEPIKYE aKTyalbHICTh TEMaTUKH, sIKa
JOCITIIKYBAIach MCEPTAHTOM.

38’5130k 3 HAYKOBMMH NpOrpaMaMH, IJIAHAMH, TeMaMH. BaKIMBowo
O3HaKOIO aKTYalIbHOCTI TaKOXk € BiIMOBIAHICTE HESKUX NpOBeNEeHUX 3100yBauemM
JOCITIKEHb TeMaM 1HilIaTHBHUX HayKOBO-IOCIIIHUX po0iT «Maremaruuni Moeni,
METOIM Ta aIrOPUTMH pO3B’SI3aHHA 3a/la4y aHajlidy CKJIAMHMX CHCTEM» (No
aepxpeectpauii 0119U101302, 2019-2021 pp.), «Po3pobka Ta peanizarist meTosin

ONTUMAJILHOTO  (DYHKUIOHYBAHHS CKJIAXHHUX CHCTEMY (Ne  nepxpeecrpanii



01220001466, 2022-2024 pp.) npu Kadeapi 00UMCITIOBAILHOI MaTeMaTUKU Ta
MaTeMaTHYHOI KiGepHeTHKU JIHIMPOBCHKOrO HALiOHAIBHOIO YHIBEPCUTETY iMEHI
Onecs ['onuapa.

OcoGucTnii BHEcOK 3100yBaya. Pe3ynpTaTi IUCEepTaLIfHOTO JOCITiKEHHS
oTpuMaHi 0COGHCTO 3/100yBaveM, BOHH BKIHOYAIOTH: IPYHTOBHHH Mif0Ip Ta OTJIAN
HAyKoOBOI  JiTeparypu U BiOOpakeHHS ~ CydacHOro — eramy — PO3BUTKY
MaTeMaTHYHOTO arapary Teopii ONTUMAIBHOTO YIOPSIAKYBAHHA, po3po0Ky HOBUX
AJIFOPUTMiB, METOJIB i TMiIXOAIB JI0 TOLIYKY pO3B’SI3Ky 3a71a4 YNOPSAKyBaHHS Ta
MiATBEPKEHHS X HAYKOBOI LIHHOCTI IVIIXOM CTPOroro TeOpeTHIHOro JIOBEJICHHS
Ta/ab0 MPAKTUYHOT IIePeBIPKH 3 BUKOPUCTAHHAM 0BYHCITIOBANBHAX EKCIIEPUMEHTIB;
hOpMyTIOBaHHS HOBMX TOCTAHOBOK 3a/la4 Ta BCTAHOBJICHHS 3B’S3Ky MIXK
miTKIacaMy 3a1ad YHopsAKYBaHHS, aHali3 Ta iHTEepIpeTaIio OTpUMaHUX NaHKX,
MiArOTOBKY HAyKOBHX cTaTeil s (axoBHX 30ipHMKIB Ta Te3 JIOMOBiied M
HAYKOBO-JIOCIILJHIX KOH(pEpeHLiil.

HaykoBa HOBH3HA MNpeICTaBJIEHHUX ABTOPOM pesyabTaTtiB. Haykosa
HOBM3HA AMcepTalil He BUKIMKAE JKOIHUX CyMHIBIB. JlO OCHOBHMX HAyKOBHX
pe3yNbTaTiB [POAHANi30BAHOI POOOTH MOXKY Bi/IHECTH HACTYIIHI:

— TeopeTMYHO OGIPYHTOBAHO MOJKIHMBICTH 3BE/ICHHS Oy b-sKOI KIaCHYHOT
3a7a4i ONTUMAIBHOTO YIIOPSAKYBAHHS 0 3a/a4i i3 IITBHIM YIOPSAKYBAaHHAM Ta
LIIPUHOIO 38/1aHoi MapHOCTI;

— oTpuMaHa HeoOXiIHa yMOBa ICHYBAHHA [IIJBHUX YNOPsAKyBaHb Ta
3ampOoTNoHOBaHi epeKTHBHI alIrOPUTMHU il mepeBipKy JUIs 3arajbHOl Ta CIIeIiaJbHOl
CTPYKTYp rpadis; ‘

— no6ynoBaHO ~ HAOMMWKEHMH — alnroput™m I 3amaqd 3 HIUTBHUMU
YIOPAAKYBAHHSIMH, SKUH 3aCHOBAHMH Ha MeTOJi TIJIOK Ta MeX 3 OOMEKEeHOIO
IIIMOUHOIO TTOLIYKY

— TEOPETHYHO OOIPYHTOBAHO MOJKJIMBICTh 3BeeHHs 3axadi 31 3MIHHUM
3HAYEHHAM [IMPHHHI YTIOPSIKY BAHHS J10 KIACHIHOT 3azadi;

— PO3IIIAHYTO KIAC y3aralbHEHWX 3a/iad ONTHMANBLHOrO YMOPAAKYBaHHA 3
HETTOBHUM 3aBAHTAKEHHSM: MOKA3aHA MOXKIMUBICTB 3BENEHHS 10 IHIIMX BiTOMUX
KIacip  3amad  MapajeibHOro  yropsiIKyBaHHs, 3alpOIOHOBAHO HaOIVKEHU

aJIrOpUT™M 10 pO3B’$I33HH$I 3ajJa4 3 IUbOro Kjacy.



[pakTHYHE 3HAYEHHS 0JeP:KAHUX Pe3y/IbTaTiB. Po3po6iieHi anropuT™y i
METOAM TpPEACTABISIOTh HaWOUIbIIMEA 1HTEpeC JUIs PO3BUTKY aBTOMATH4HOIO
po3napaie/ieHHsl IPOrpamMHOro KOAY. [Tapanenizaniss o0uucCiieHh B 3arajlbHOMY
BUIAJIKy TOB’s3aHa s PO3POOHHKIB 3 GaraTbMa CKJIAJHOLIAMH, SIKi TOTPeOyIOTh
Bi HUX 3HAYHOI KBaTi(ikamii, 1ocBiay Ta KomreTeHwii. Po3BuTok wiel TEXHOJIOT1T
37aTeH ICTOTHO CIIPOCTUTH L€ 3aB/IaHHS.

Jlo ramyseil MOJMJIMBOIO 3aCTOCYBAaHHS TaKOX HaleKaTh MOHITOPUHT
KPUTHYHMX TTOKA3HHUKIB Pi3SHOMAHITHUX CUCTEM Y pEeXUMi peasbHOro Yacy, OKpemi
NUTAHHS BUKOPHCTAHHS PecypeiB Ta JOTICTHKH, MUIaHyBaHHs BUPOOHHITBA TOLIO.
Jlesski 3 OTpYMAaHUX [OJIOKEHb MOXKYThb BHKOPHUCTOBYBATUCS MPH BUKJIaJaHHI
TeMaTHIHMX JMCLKMILITIH TA CYryBaTH BiJANPAaBHOK TOYKOIO JUI HOBUX HAIPSIMKIB
JOCHIKEHD 3a1a4 YIIOPsIKY BAaHHS.

My6aikauii 3a Temolo Auceprauii. Pe3ynbTaT nucepTaliifHoi poboTu B
JIOCTATHiH Mipi mpeacTaBiIeHl y 5 HayKOBUX CTATTAX: OJlHA 3 HUX orry0JiKkoBaHa y
BUIAHHI, siKe 1HIEKCYEThCs HAyKOMETpHUuHOIO 0a3oi0 Scopus; TpH — y HayKOBHX
(baxoBuX BuIaHHAX YKpaiuu kateropii «b» 3 dizuKo-MaTeMaTHYHAX HayK Ta LI
OMHA CTAaTTd — B IHIIMX HAayKoBMX (paxOBMX BHUNAHHIX YKpaiHH 3 dizuxo-
MaTeMaTHIHUX HayK. Takosk oTprMaHi moJjoKeHHs I0AaTKOBO BHCBITJIEH] Y BOCBMH
Te3ax [0MoBiel y 36ipHUKax MaTepialliB MDKHAPOJIHHX Ta perioHaJbHUX HayKOBUX
KOH(bepeHIiH i ceMiHapiB, 1O CBIAYUTDL MPO JOCTATHIO arnpoOallilo NpoBeIeHOTO
JTOCITIIKEHHS.

Crpykrypa auceprauii, i obesr i aHaJi3 ocHoBHoro 3micry. Tekcr
JOCTLKEHHST CTPYKTYPHO PO3/IJIEHO Ha BCTYTI, Y0THPH PO3JILIH, BACHOBKH, nepesiK
BUKOpHCTaHUX pkepen (116 HaliMeHyBaHb, 3 HUX: 92 TATHHALIEIO, 24 KMPHUITHLEIO)
Ta monaTkM. 3araipHuil obcsr poboTn cknaxae 178 CTOPIHOK (OCHOBHHM TEKCT
saiimae 161 cTopiHKy; MicTHTB 42 pucyHKu Ta 16 TabIULB).

Bemyn MicTuThb iHGOpMALLO PO aKTyaJbHICTh TEMH, 3B 530K 3 HAYKOBUMH
temamu MOH, MeTy i 3aBiaHHs 10C/UKCHHS, HOBU3HY Ta NPAKTHIHY 3HAYMUMICTb
JOro pe3yIbTaTiB, a TAKOXK BiOMOCTI MPO nyGiikanil Ta anpobarito.

[epuuii po30in MICTUTDL OIAC BIIOMHX pe3yJIbTaTiB Teopii MmapagenbHoro
yIOPSKY BAHHS, 30KpeMa MOCTAHOBKY 3a/at, BiZIOMOCTI MO iX MPUHANEKHICTD 10

knacy NP-BaKKKX, allTOPUTMH PO3B’A3aHHA 3 IPUKIA1aMH 3aCTOCYBAHHS Ta OLIHKH
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MOXMOKM ISl OKpPEMHMX anrOpUTMiB; a TAaKOXK JAesKi MPaKTH4Hi MpOOIemMH, IO
00YMOBHIIA PO3BUTOK LIbOIO MAaTeMaTHUYHOrO arnapary.

Jlpyeuit po30in  MIiCTUTh pe3ysbTaTH 1010 moau(ikalii aaropuTmy,
3aCHOBAHOI0 Ha MaKCHUMajbHOMY napécnonyquHi, JUISL 3HAXOJUKEHHS ILIBHUX
YIOPS/IKYBaHb; CKOPOUYEHHs Iepedopy Yy METOJi TiJJOK Ta MeX 3a PaxyHOK
nepepaxysanHs niarpadis Ges izomopdismy; HeoOXiJHy YMOBY IIUIBHOCTI
LIyKAHOTO YMOPS/IKYBaHHS, OTPUMaHy LIISIXOM aHasi3y amnpiopHUX YSBJIEHb,
OB’ S3aHUX 3 MOK/IMBICTIO 3alOBHEHHS MiCllb Ta OOMEKEHICTIO IX MICTKOCTI, Ta
METO/IH, SKi € HacliAKaMHu 3 L€l YMOBH.

Oco6uBY LIHHICTB MPEACTAB/IsE OTPHMaHe AUCEPTAHTOM TBEPDKECHHS IPO
MOSKITUBICTD 3BeIeHHs TOBLIBHOT KIACHUYHOT 3a1aui YHOPSAKYBaHHA 10 3a1advi 3
WiNBHUM YTIOPSAKYBaHHIM. BOHO [103BOJISI€ 3HAYHO CIIPOCTUTH Ta MPHUILIBUAIMTH
OGUIMCITIOBANbHI EKCTIEPUMEHTH, TI0B’S3aHi 3 BU3HAYEHHSAM TOYHOCTI allfOPHTMIB:
JIOCTATHBO MEPEBIPSTH AIrOPUTMH Ha rpadax 3 WIbHUMH YIOPSAIKY BAHHAMH, U
SKUX 3HAYEHHs JOBKUHH YIOPAIKYBaHHs BiloMe i foro He noTpiOHO BU3HAYATH 33
JIOMIOMOTOK0 METOIY T'JIOK Ta MEK.

Tpemiii po30in ‘MiCTMTb TBEP/UKEHHsS MpPO 3B’530K KIACHYHOI 3ajaul 13
3a7a4el0 31 3MIHHOIO IIMPUHOK, OTPUMaHe aHaJIOTivYHO 10 TBEPHXKEHb 3 APYyroro
pO3AiNMy, fiKe M03BOJSE 3aCTOCOBYBATH [ESKI Pe3yNbTaTH JUld KIaCHYHMX 3alad
TAKOK 1 10 LIMX 3a71a4; aHasli3 po3po6eHoro HabIMKEHOTO allrOPUTMY PO3B’I3aHHS
IMX 3amad UM BATIAAKY BXIJHMX JepeB Ta HOBOI IOCTAHOBKA 3ajadi
YIOPSAKY BAHHS.

Cu1i BUALTMTY OCTAHHIM pe3yJibTaT: Lisl IOCTAHOBKA € y3araJlbHEHHIM 3aadl
YIOPSIKYBaHHs 3 IPU3HAYEHHAM BUKOHABLIB, B SKiJ BUKOHABII JI0JaTKOBO MalOTh
BU3HAYEHI TIPOMiKKHM GeszisibHOCTi. ABTOPOM OYyII0 MOIM(IKOBAHO aJITOPHUTM,
3aCHOBAHMIT HA MAKCHMAJBHOMY MapocrofyyveHHi, abu BiH BpaXoByBaB HasBHI B
3amaui  OOMEKEHHS, Ta JOCHiKeHO Horo BiacTHBOCTL. Takox IOKa3aHa
MOKITMBICTD 3BEICHHS /0 33784l 3 PU3HAUEHHSM IUISIXOM BBeJIeHHS (IKTHBHOIO
BUKOHABLIS T IPOBEJIEHO MOPiBHAHHS 3al[POTIOHOBAHOI0 AJITOPUTMY Ta AITOPUTMY,
3aCHOBAHOIO Ha JIEKCUKOrpadiaHOMY MOMiveHi.

Yemeepmuil po30in MICTUTB ONKC €JIEMEHTIB TPOrPAMHOTO MPOAYKTY, SIK1

BIKOPUCTOBYIOTBCS U peantizaiii poboTH i3 rpadamMu Ta ONHCAHUX B pobOTI



aNMrOpUTMiB, @ TaKoXk KEpIBHMUTBO KOpUCTyBada 3 IHCTPYKUISAMH  LIOJIO
CaMOCTIHHOro po3B’sA3yBaHHs HUM 3a/a4 yropsaaKyBaHHS.

Bucroeku y KOKHOMY 3 PO3/1JIIB Pe3IOMYIOTh OMMCaHI B HUX OKpeMi HaCTHHU
JOCTiKeHHsl. 3araibHi BUCHOBKH HaBeJleH| HANPUKIHII AucepTaliiiHoi po6oTH Ta
HAOUHO JIEMOHCTPYIOTh BUKOHAHHS 3aBJaHb TOCIIUKSHHS.

Odopmnenns aucepranii Kapasaesa K.JL. BiroBinae Bumoram Hakazy MOH
Vipainu Ne 40 Bin 12 ciuns 2017 p. «IIpo 3aTBep/KeHHS BUMOT 110 odopMIIeHHS
aucepTaiin.

Awnarniz poboTH 103BOJIs€ 3pOOUTH BUCHOBOK , IO 3n06yBsau Kapasaes K./I. B
pe3yNbTaTi BUKOHAHHs JMcepTauiiHoi poboTH [TOBHICTIO OBOJIOJIIB METOJIOJIOTIE0
HAYKOBOT [iSUIbHOCTI, IO CIIPUANIO OTPUMAHHIO CYyTTEBUX HAYKOBHX pe3yJbTaTiB.

[pote € Kijbka 3ayBakeHb Ta MUTaHb JMCKYCIHOTO XapakTepy A0 ASAKHX
[10JI0KEHb AucepTaliitHol poboTH.

1. Ha crop. 27 copmyI50BaHO 2 OCHOBHI KIIACHYHI 3aJa4i yIopsAKy BaHHSI.

Ajle He HABeJE€HO pe3y/bTaTiB PO CKIAIHICTh uux 3agad. Yu € B
3araJbHOMY BUTIAAKY L 3anadi NP-BaKKUMU?

2. Ha Tiil ke CTOpiHII BUKOPHCTOBYETHCS HE 30BCIM 3pO3yMINUH TepMiH
"TexHOJOMYHI OOMeKeHHs:".

3. Ha crop. 54 TBepkeHHs 2 BIJIHOCHTBCS 10 BCIX YNOpsAKYBaHb, a00 /10
KOHKpeTHUX KiaciB? U € 3aj1aua, 1st Ko7 (hOPMYITFOETHCS TBEPIKEHHS 2
NP-Baxxo10?

4. Po3yMHO JaTW BH3HAYEHHs TMOHATTIO KPUTUYHOrO IIIAXY  JUIA
yIOpsIKY BaHHs (CTOP.3).

5. Ha crop.72 HeBu3HaueHWil TepMiH "MaiKe HYJIbOBA iimosipHicTs". Lle
MO3Ke Gy TH OLIHKOI0, 800 rpaHUYHAM 3HAYCHHAM. B OCTAHHBOMY BUIIAIKY
Kpalie BUKOPUCTOBYBATH TepMiH "Mmaiike 3aBXKIU".

6. Hemae Bi3HaueHHs "BiAKpUTOl BepnHu rpada”

7. Ha crop.145 MOXIMBO NPOIYILEH] CIoBa B onuci OyneBa apryMeHTy B
omuci Apyroro KoHcTpykTopa Kiacy: «CTBOPUTH BUIAJKOBHUI rpad 4u

gunaodkosull 2pag 3 BeplIMHaMi Ha KpUTHIHUX HIIXax ?»

Bulle BKazaHi 3ayBaKeHHs He MalOTh NMPUHIMIIOBOTO XapakTepy. PoGora

100pe odopMIIeHa Ta CTPYKTypoBaHa, Harucana aKaIeMiqHOO JIepKaBHOK MOBOIO
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3 BUKOPUCTAHHAM Cy4aCHOI HayKoBOi TepmiHozorii. Bei oTpumani pesymbraTtn
NpoaHasi30BaHo Ta 06IPyHTOBAHO B MOBHIil Mipi. BBakaro, 1110 aBTOpoM BUKOHAHI
BCI BMMOTH, IIO BHCYBAIOTBCS 0 AMCEPTAliif Ha 3100yTTSA CTyIeHs HOKTOpa
(inocodi. |

3araabuuii BHCHOBOK. BBakaio, 1o aucepraniiiia poGoTa KapaBaesa
Kocrautuna JImutposnya Ha TeMy «MeToju i alropuT™Mu po3B’si3aHHS KIACHYHUX
Ta y3arajbHeHHUX 3a/a4 YIOPS/AKYBaHHs BEPIUIMH oprpadisy, 10 MpejcTaBleHa Ha
3100yTTs CcTymeHs gokTopa ¢inocodii 3a cremiampHicTio 113 [Ipuknanna
MaTeMaTHKa € 3aKiHYeHOK HAyKOBOIO IIpalelo, MICTHTh OpMIiHANbHI HAYKOBI
pe3yibTaTH OTpHMaHI aBTOPOM caMocCTiiHO. PoGoTa Bimmosizae BciM BUMOram
Hopsinky npucykents crynens noxropa ¢inocodii Ta ckacysanus pillleHHs
pa3oBoOI crienianizopanoi BYeHOT paju 3aKjialy BUIIOI OCBITH, HayKOBOI yCTaHOBH
Npo MPUCYJDKCHHS CTyMEHs OKTopa (inocodii, 3aTBEpIKEHOr0 MOCTAHOBOKO
Kabinery Minictpis Ykpainnu Big 12 ciuns 2022 p. Ne 44 (3i 3MiHaMu), a i aBTop
KapaBaes K.JI. 3aciyroBye Ha mNpucymkeHHsS CTyIIeHs nokropa dimocodii 3a

criemianbHicTio 113 Tpuknanna matemaTuka.

Odinifinuii omonenrt

JIOKTOP (hi3uKO-MaTeMaTHYHHX HayK, mpodecop,

npogecop Kapeapyu eKOHOMIKH

3aropi3bKoro HalliOHAIBLHOTO YHIBEPCHTETY Irop KO3IH

[Tinnuc npodecopa Kosina 1.B.

3aCBITUYIO

[Ipopekrop 3 Hay;

3HY ["ennaniit Bacumpuyk
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