O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0824U002172
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 11-06-2024

Craryc: Haka3 npo Bugady gumnioma

PexBi3utu Hakasy MOH / Haka3y 3aKjyazny: Hakas N 370-34 Bin 22.07.2024

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. XappkoB Oner CeprifioBud

2. Oleh S. Kharkov

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs

Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKOBOi cHeniaJabHOCTI: 113

Ha3zBa HayKoOBOIi cIeniaJbHOCTI: [puKia/jHa MaTeMaThKa
FaJIy3b / ralesi 3HAHb. MaTeMaTUKa Ta CTATUCTUKA
OcBiTHBO-HAayKOBa Mporpama 3i creniaJabHOCTI: [IpukiagHa MaTemaTnka
JaTa 3axXHCTy: 27-06-2024

CnenianbHICTB 32 OCBITOMO: [IpuKkiaHa MaTeMaTKa
Micue po6oTu 3400yBayva:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHS:

ImenTudikarop ROR: He zacrocoyerbcs
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V. BimomocTi npo gucepraniio
MoBga guceprTaiiii: Vkpaincoka
Koau TeMaTHYHHX PYOPHK: 27.39.27

Tema guceprauii:
1. MonudikoBaHi ekcTparpajieHTHI aJlrOpUuTMHU JJ1s1 BapiallilHUX HEPIBHOCTEH Ta iX 3aCTOCYBaHHS

2. Modified Extragradient Algorithms for Variational Inequalities and Their Applications

Pedepar:

1. I3 pO3BUTKOM KOMITIOTEPHHUX TEXHOJIOTiNl BUHMK HOBUI HAIIPsIM HAayKOBUX JIOCJII)KEHb — KOMITIOTEPHE
MaremMaTHU4He MOJIeJII0BaHHS, 10 rnependadae nodyLoBy MoJeseil JOCTiIKyBaHOro 06’eKTa Ta opraHisaliiio cepiu
004U CII0BATIbHUX €KCIIEPUMEHTIB. 3a3B1yail CKJIalHO OTPUMATU TOYHI PO3B'SI3KU 17151 IPaKTUYHUX IPOOJIEM, TOMY
aKTyaJIbHOIO € PO3p0o0Ka aJIFOPUTMIB [1J151 HAGVDKEHUX PO3PaxyHKiB. OTKe, HAbIWKEeHi aJITOPUTMU € BKpail
BXJIMBOIO CKJIAJIOBOIO 117151 6araTbOX IPOrpaMHUX MIPOAYKTIB, 10 BIJIMBAIOTh HA HAllle TIOBCSIKIEHHE JKUATTSL.
Juceprauis 1Mos’si3aHa 3 MOJIEJISIMU BUIJIALY BapialiiiHux HepiBHOCTe!. BoHY #a0Th MpOCTHil Ta yHi(iKOBaHMI
3aci6 popMysrOBaHHS 6araThbOX aKTyaJbHUX 33724 ONTUMAJIbHOTO KEPYBAaHHSI, MaTeMaTUYHOI Pi3uKU Ta
IOCJIiIKEeHHS oIepalliil (IOLYK CilJIOBUX TOYOK Ta piBHOBaru 3a Hemem). BapiauiiiHi HEpiBHOCTi 3 MOHOTOHHUMU
OIIEpaTOPAMHU € 3arajlbHMM KJIACOM 331134 3 OIYKJIOK CTPYKTYpor. OKpeMi 3a7adi ONykioi Hegu@epeHLiioBHOI

onTuMizallii MOXYTbh e(PeKTUBHO PO3B’SI3yBaTUCS, SKIIO iX nepeOopMYJIIOBATH Y BUIJISIZ CifJIOBUX (MiHIMAKCHUX)



33724 i 3aCTOCyBaTH aIrOPUTMU PO3B’SI3aHHS BapiallilHUX HEPIBHOCTEN. 3 MOSIBOIO FEHEPYIOUMX 3MarajbHUX
HEUPOHHUX MEPEX Ta iHIINUX MOJiesIell 3MarajabHOTO HaBYaHHS CTIKUM iHTEpeC [0 aATOPUTMIB PO3B'SI3aHHS

BapialliiHMX HEPIBHOCTEY BUHUK i B CEPENOBUIL CIIELiaNiCTIB B rajly3i MalIMHHOIO HABYaHHS.

2. With the progress of computer technologies, a new direction of scientific research has emerged — computer
mathematical modeling, which involves the construction of models of the researched object and the organization
of a series of computational experiments. Usually it is difficult to obtain exact solutions for practical problems, so
the development of algorithms for approximate calculations is relevant. Therefore, approximate algorithms are an
extremely important component for many software products that affect our daily lives. The thesis is related to the
models of the form of variational inequalities. They provide a simple and unified means of formulating many topical
problems of optimal control, mathematical physics and operations research (search for saddle points and Nash
equilibrium). Variational inequalities with monotone operators are a general class of problems with a convex
structure. Individual problems of convex non-differentiable optimization can be effectively solved if they are
reformulated in the form of saddle (min-max) problems and then algorithms for solving variational inequalities are
applied. With the invention of generative adversarial neural networks and other models of adversarial learning,
sustained interest in algorithms for solving variational inequalities arose also among specialists in the field of

machine learning.
Jep>kaBHHH peecTpaniiiHuil Homep JiP:

IIpiopuTeTHHH HaNIpSIM PO3BHTKY HayKH i TEXHIKHU: OyHnaMeHTasbHI HAyKOBI HOCIIIKEHHS 3 HANGLIbII
BOXJIMBUX IIPOOJIEM PO3BUTKY HAYKOBO-TEXHIYHOTO, COLiaIbHO-€KOHOMIUYHOrO, CyCIiIbBHO-MIOJiTUYHOTO,
JIIOJICbKOT'O IIOTEHLiay 1715 3a6e3re4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHU y CBiTi Ta CTaJIOTO PO3BUTKY
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Iyo6sikaii:

e Semenov V. V., Denisov S. V., Sandrakov G. V., Kharkov O. S. Convergence of the Operator Extrapolation
Method for Variational Inequalities in Banach Spaces. Cybernetics and Systems Analysis. 2022. Vol. 58. Issue 5.
P. 740-753.

¢ XapbkoB O. C. OuiHku epeKTUBHOCTI 1J1s1 METO/IIB 3 AuBeprexiiieo bpermana. )XypHas o64McIl. Ta IPUKIL.
marem. 2023. N2 2. C. 83-93.

e Cemenos B. B., Xaprkos O. C. AJIrOpuTM €KCTPAaIosALii 3 MUHYJIOTO [J151 BapialilHUX HEPIBHOCTEN B
rinbbeproBoMy npoctopi. KypHas obuuci. Ta npuki. matem. 2023. N2 2. C. 52-82.

¢ CemeHnos B. B., XaprekoB O. C. Peryssipu3oBaHuil alTOPUTM OIlepaTOPHOi ekcTpanossLii. JKypHain obunci. ta
npuxi. matem. 2023. N2 1. C. 15-27.

e Cemenos B., XapskoB O. MeToq oniepaToOpHOi eKCTPanoJIsiii 1Sl BapialiiHUX HEPiBHOCTEN B 6aHAXOBUX
npocTopax. Gisuko-mMaTeMaTruyHe MOJEJIOBAaHHS Ta iHpopMaliliiHi TexHosorii. 2023. Bum. 37. C. 118-122.

e Jlenucos C. B., CemeHoB B. B., Xapbkos O. C. Cyiabka 301KHICTb METOLly OIIEPATOPHOI €KCTPAOJIALL] 1151
BapialiliHMX HEPIBHOCTEN B PIBHOMIPHO OIYKJIMX 6@aHAXOBUX IIPOCTOpax. JKypHas 064nCIl. Ta IPUKJIL. MATEM.
2022. N2 2. C. 42-49.

e Cemenos B. B., Cipux [I. C., Xapskos O. C. 36bxHiCcTb MeTOLy oniepaTopHOi ekcrpanossyii. Jonosini HAH
Ykpainu. 2021. N2 4. C. 28-35.

o Cemenos B. B., Cupsik [I. C., XapbkoB O. C. ATanTUBHBIN METO, OIlepaTOPHOU 3KcTpanosiuu. Pizuko-
MaTeMaTU4He MOJlel0BaHHs Ta iHdopMauiiiHi TexHosorii. 2021. Bumn. 33. C. 143-147.

e CemeHoB B. B., lenucos C. B, Cupsik [I. C., XappkoB O. C. CXOOMMOCTb METOA 3KCTPAIOJISILIUY U3 IIPOULIIOTO
1 METOJa OII€PaTOPHOM dKCTpanoauni. MbkHapoIHUI HayKOBO-TEXHIUHUI XypHail «[1po6aeMu KepyBaHHS
ta inpopmartukm». 2021. Tom 66. N2 3. C. 58-72.



e XapbkoB O. C,, Beges 4. 1., Cemenos B. B. MeTonu AJ151 3a71a4 BEKTOPHOTO y3araJibHEHOTO ONTUMAJIbHOTO
KepyBaHHS CUCTeMaMU 3 pO3IofiseHnMy napamerpamu. JKypHai obunci. Ta npuki. matem. 2020. N2 2 (134).
C.71-98.
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