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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

AnaniTU4yHi METOJY Ta MAallIMHHE HAaBYaHHS B TEOPii KEpYBaHHSI i IPUIHSATTI pillleHb 32 YMOB KOH(QJIIKTY Ta

HeBM3HAYEHOCTi

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Analytical methods and machine learning in control theory and decision-making in conditions of conflict and
uncertainty

Pedepar yKpaiHCBKOIO:

O6’exT mochuimxkeHHs: 3ajadi Ta METOIM ONTUMI3alLlii HerJaaKux Heonykaux QPyHKLiN 32 0OMe>KeHb, 3a7adi i meTonu
CTOXaCTUYHOTO [TPOrpaMyBaHHS, MAPKOBCBKI 10JI51 3 JIOKAJIBHOIO B3a€MOIi€l0, KOH(JIIIKTHO-KEPOBaHi JUHAMIYHi
npouecy. Meta po6oTu: MeTo10 IIPOeKTy € PO3poOKa KOMILJIEKCY MAaTEMaTUYHMX METOMIB IJ1s1 aHAi3y, IPUAHSITTS
BMBaKEHUX pillleHb Ta KEPYBaHHS IUHAMIYHUMU IIpoLiecamy, sIKi QyHKIIOHYIOTh B yMOBaX KOH(JIIKTHOI B3aeMOJi
Ta HEBU3HAYEHOCTi. MeTOAM NOCIIIIKEHHS: METOLM BapiallilHOro aHasli3y, Teopii BUIIagKOBUX IIPOLIECIB i M10JIiB,
Teopii AudepeniiiHux irop, MeTogy onTuMisallii. Pesysnbraty Ta ix HoBu3Ha. I. B ranysi Teopii i MeTonis
ONTHMI3allii: po3p061€HO HOBI METOIM TOYHUX [TPOEKTUBHUX WTpadHUX PYHKIIM, 3T1a1KyBajbHi BapiaHTU
aJanTUBHUX CTOXaCTUYHUX IpajlieHTiB METO/IiB Ta HOBUI KOMOGIHOBaHUI BapiaHT CTOXaCTUYHOTO METOJY TiJIOK Ta
Mmex. II. B ranysi Teopii Ta MeTOJIiB KEPYBaHHS CTOXaCTUYHUMU CUCTEMAMMU: IJ14 ifeHTUdiKaLlil CTOXaCTUYHUX
cucTeM po3pobJieHi Ta BUBYEHI HOBI po6acTHI MeTOM ineHTr(iKallii Ta HABYaHHS 3 3aJIE5KHOI0 BUGIPKOIO
CIIOCTEPESKEHD; IJI5 MTOIIYKY ONTUMAJIbHUX KEPYBaHb CTOXaCTUYHUMU MIPOL€CAMU Ta MOJISIMU 3aIIPOIIOHOBAHO
HOBUM MiJXiJl, 0 3BOGUTHCS IO MOIIYKY aHAJIITUYHUX [IApaMETPUYHUX KEPYBaHb Ta 3BEIEHHI 3a7a4i 0 CKiIH4EHO-
BAMIPHOI 3aa4 CTOXaCTUYHOro niporpamysanHs; III. B ranysi Teopii Ta MeTOAIB KEPYBaHHS Ta IPUMHATTS PilllEHb B
KOH(QJIKTHUX CUTYaLisX: po3p06sieHO HOBi MOTeli CKIaAHNX KOHPIIIKTHO-KePOBAaHUX MTPOLIECIB, 110 ONKUCYIOThCS
cucremMaMu audepeHuiaabHUX PiBHSIHD, HECTAlliOHAPHUX Ta QYHKIiOHaNbHO-AU(epeHia/lbHUX PiBHSIHb, 30KpeMa
3 3aMli3HEHHSIM, PiBHSHb 3 IPOOOBUMU IMOXITHUMU Pi3HUX TUIIIB; [J1S1 LUX Moesiell po3pobJieHo HOBiI Moaudikarii

METOly PO3B'SI3yI0UUX (PYHKIIiA.

Pedepar aHIJIiHCBKOIO:

Research object: Problems and methods of optimization of non-smooth non-convex functions under constraints,
problems and methods of stochastic programming, Markov fields with local interaction, conflict-controlled
dynamic processes. Purpose of the work: The purpose is to develop a set of mathematical methods for analysis,
decision-making, and management of dynamic processes that function in conditions of conflict interaction and
uncertainty. Research methods: methods of variational analysis, theories of random processes and fields, theory of
differential games, optimization methods. Results and novelty. I. In the field of optimization theory: new methods
of exact projective penalty functions, smoothing variants of adaptive stochastic gradient methods, and a new
combined variant of the stochastic method of branches and boundaries have been developed. II. In the field of
stochastic control theory: new robust methods of identification and learning with dependent observations have
been developed; a new approach is proposed for the search for optimal control of stochastic processes and fields,
which boils down to the search for analytical parametric controls and reduction of the problem to a finite-
dimensional problem of stochastic programming; III. In the field of theory of decision-making in conflict situations:
new models of conflict-controlled processes described by systems of differential equations, by non-stationary and
functional differential equations, in particular with delay, with fractional derivatives of various types have been
developed; new modifications of the resolving functions method have been developed.
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681.51.011 005;519.7;303.732
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: KOMIUIEKC MATEMATUYHUX METOZIB /ISl aHAII3Y, IPUIAHATTS BUBAKEHUX PillleHb Ta

KEPyBaHHS JUHAMIYHMMU IIPOLIECaMU, SIKi GYHKIIOHYIOTh B yMOBaxX KOH(JIIKTHOI B3aeMOZii Ta HEBU3HAYEHOCTI.

Ha3zpa HTII aHrsi#icbKO0: A complex of mathematical methods for analysis, decision-making and

management of dynamic processes that function in conditions of conflict interaction and uncertainty.
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

I‘a.nysb 3aCTOCYBaHHSI: CucreMy aBTOMAaTUYHOTO KEPYBAaHHS, 10 QYHKLIOHYIOTh B yMOBaxX IPOTU/Lii, pU3UKY Ta

HEBU3HAYEHOCTI.
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: B ranysi reopii Ta MeToziB onTumisaiiii: po3apo6eH0 HOBUI METO/], TOYHUX MPOEKTUBHUX MTPAbHUX
(dyHKLIH, Kiil He noTpedye BU3HAYeHHS KoedillieHTy mTpady Ta He BUKOPUCTOBY€E 3HaY€HHS Li/IbOBOI PyHKIIi 3a
Me>KaMU JOIyCTHUMOI 06J1acTi; po3p06JieHO HOBI CTOXaCTUYHi 3IJ1aJKyBajlbHi METOIM ONTUMI3allil HerepepBHUX
HeJINIIIEeBUX Ta PO3PUBHUX (DYHKIil; po3p006I€HO HOBUI BapiaHT CTOXaCTUYHOI'O METO[Y TiJIOK Ta MEX, SIKUI
BHMKOPHUCTOBY€ e(eKTUBHI METO JIOKA/IbHOI ONTUMI3alii Ta He BUKOPUCTOBYE HIDKHIX FPAHNLb ONTUMAJIbHUX
3HaAYeHb Iif3anady. B ranysi Teopii Ta MeTOZiB KEPYBaHHS CTOXaCTUYHUMMU CUCTEMaMU: s ineHTrdikarii
CTOXaCTUYHUX CUCTEM pO3p00JieHi HOBI pobacTHI MeToau ifeHTrdikalii /HaByaHHS 3 3a/1EXKHUMU
CIIOCTEPEKEHHSIMU, TOOTO 3 3aJI€XKHOI0 HaBYaIbHOO BUOIPKOIO; 117151 OIIYKY ONTUMAJIbHUX KEPyBaHb
CTOXaCTUYHMMU IIPOLIECAMU Ta NOJIIMU NIPONOHYETHCS HOBUM MiAXiM: CepIly 3aa4ya 3BOJAUTLCS 0 MOUIYKY
aHaJIITUYHUX NTapaMeTPUYHUX POPM KEPYBaHHS, a [JIs1 3HAXO)KEHHSI ONITUMaJIbHUX 3HAY€Hb HEBIOMUX
IIapaMeTpiB 3aCTOCOBYIOTbCS METOJIA CTOXAaCTUYHOI ONTUMI3allii; po3p06JIeHO MaTEMATUYHI METOY OLIiHIOBaHHS,
[IPOTHO3YBAHHS Ta KEPYBAaHHS CKJIAJJAHVMMU €Mi1eMioJIOriYHUMIU CUCTEMaMi B YMOBAaX MiJIBULIEHOTO PU3MKY Ta
HEBU3HA4YEHOCTI. B ranysi Teopii KOHQIIIKTHO-KEPOBaHMX IIPOLIECIiB: BHLOCKOHATIEHA METOAUKA PO3B'SI3yI0UnX
(dyHKIil, 30KpeMa po3po06JIeHO anapar BEPXHIX Ta HUKHIX PO3B'SI3yI0unx (PYHKLIHN, 17151 aHai3y KOHQJIIKTHUX
CUTYyalliil, NPUMHATTS PillleHb Ta KEPYBaHHSI PyXOMUMHU 06'€KTaMU B YMOBAaxX MIPOTUii, BpaXxOBYyI04M cieluiky,
IVHAaMiYHi MOKJIMBOCTI, OOMEXXeHHS Ha KepyBaHHS Ta JOCTYIIHY iHdOopMalLilo; po3pobiieHo Moesti KOH(IiKTHO-
KEePOBaHUX IPOLECIB, 1II0 ONIMCYIOTHCS CUCTeMaMU fudepeHliabHUX PiBHSHb, HECTAlLliOHAPHUX Ta
dyHKUiOHAIBHO-U(EPEHLIaIbHUX PiBHSHB, 3 3aIli3HEHHSIM, 3 IPOOOBMMU MOXiAHMMY Pi3HUX TUIIB; pO3p006JieHi
moaudikanii meTony po3p’a3younx QyHKLUiN (06epHeHUX PyHKIiOHAIB MiHKOBCBKOr0) B YMOBAX, KOJIA HE

BMKOHAaHA yMOBa CTPOTOi IepeBaru ojHiei 3 poTuilounx cTopiH (ymoBa [ToHTpsITiHA).

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoayKii (Matepiasis,

TEXHOJIOTI} TOILO) 1151 3a6€311eYEHHs €KCIIOPTHOrO NOTEHIialy Ta 3aMillleHHIO iMIIOPTY
BnyiuB HTII Ha moBKiJjis:
BnposaaskeHHst HTII: He snpoBamkeHo
ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTamny:
Cno>kuBaui npo,llyKni'l': Buini HaByanbHi 3aknagu MOH Vkpainy, inctutytu Ta Kb HAH Ykpainu

IlepcneKTHBHI PUHKH: Ykpaina
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