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J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxTuyHui o6car dbinancyBaHHS 3a 3BiTHMH eTam: 2911.924 Tuc. TPH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

AHasiTUYHi MeTOM Ta MAIIMHHE HaBYaHHS B TEOPii KepyBaHHS i IPUMHSTTI pillleHb 32 YMOB KOH(JIIKTY Ta HEBU3HAUYE€HOCTI

Ha3sBa po6oTH (aHrJI)

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

Pedepar (yxp)

O6’ekT pocrmimxkeHHs:: 3amayi Ta MeTOAM ONTHMI3alil HErJIaAKuX HEONyKaux QYHKILi 3a oOMeXeHb, 3ajadi i MeTomu
CTOXaCTUYHOT'O IIPOrpaMyBaHHS, MAPKOBCBKI IOJIS1 3 JIOKAJIbHOIO B3aeMOJi€l0, KOH(IIKTHO-KepOBaHi AuHaMiuHi nponecu. Meta
poboTu: MeToio MPOEKTy € po3poOKa KOMIIJIEKCY MaTeMaTW4HUX METOMIB IJIS aHaji3y, NPUNHSTTS BUBKEHUX pilleHb Ta
KepyBaHHSl OMHAMIYHUMM Ipoliecamu, sIKi (yHKLIOHYIOTb B yMoBax KOHQJIKTHOI B3aeMojili Ta HeBHU3HaYeHOCTi. Mertomu
JIOCJIIPKEHHS: METOAM BapialliliHOro anasisdy, Teopii BUIAgKOBHUX IpolieciB i moiiB, Teopii audepeHniitHux irop, meronu
ontumizauii. PesysbraTul Ta ix HoBu3Ha. 1. B ramysi Teopii i meToziB onrumisanii: po3po6ieHo HOBi METOAM TOYHUX NPOEKTUBHUX
mrpapHuxX (YHKLIN, 3T71aKyBalbHi BapiaHTH alallTUBHUX CTOXaCTUYHUX I'Pafi€eHTiB METO/IB Ta HOBUI KOMGIHOBaHMI BapiaHT
CTOXaCTUYHOTO METOJy Trijiok Ta Mex. II. B ramysi Teopii Ta MeTOJiB K€PYBaHHS CTOXaCTUYHUMM CUCTEMaMU: AJ14 ineHTuikauii
CTOXaCTUYHUX CHUCTEM pO3pOOJIeHI Ta BUBYEHi HOBi pobacTHi MeTonmu imeHTudikanii Ta HaBYaHHS 3 3aJIEKHOI0 BUGIPKOIO
CIIOCTEPE’KEHD; 17 MOIIYKY ONTUMAJIbHUX KEPYBaHb CTOXAaCTUYHMMU MPOLECAMU Ta MOJISIMU 3aMIPOTIOHOBAHO HOBUH MifXif, L0
3BOJIUTHCS [I0 MOUIYKY aHAJMITUYHUX NapaMeTPUYHUX KePyBaHb Ta 3BEMEHHI 3a7aui 10 CKiH4YeHO-BUMIPHOI 3a7ja4 CTOXaCTUYHOTO
nporpamysaHHs; 1II. B ramysi Teopii Ta MeTOZiB KepyBaHHS Ta NPUMHATTS pilleHb B KOHQIIKTHUX CUTYalisIX: pO3POOJIEHO HOBI
Mogesi CKIagHUX KOHQIIKTHO-KEPOBAHUX IPOLECIB, 10 OMUCYIOTHCSI CUCTEMaMU TUQepPeHLiaTbHUX PiBHSHb, HECTALliOHAPHUX
Ta (PpyHKLiOHAIbHO-gU(EpEHLiaTbHUX PiBHSHB, 30KpeMa 3 3aMi3HEHHSM, PiBHSIHb 3 [POOOBUMY MOXiAHUMU Pi3HUX THUIIIB; A LIAX

Mogersneil po3pobaeHo HOBI Moaudikallii METOLy PO3B'SI3yI0UnX (PYHKLIH.
Pedepar (aHrI)

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.

Inpexc YIK: 664.001.5; 664.001.57; 664:51-7; 664:007, , 005;519.7;303.732, 681.51.011, 681.51.011, 005;519.7;303.732, 681.51.011
005;519.7;303.732

Kopau remarnunux pyopuk HTI: 65.01.77, 20.60



6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

Hassa npoaykuii (ykp): KomIsieKC MaTeMaTHYHUAX METOIIB JJIs1 aHAJI3Y, IPUMHSTTS BUBRKEHUX PillleHb Ta KePyBaHHs

JMHAMIYHMMU NIPOLeCaMH, SIKi PYHKIIOHYIOTb B yMOBax KOH(JIKTHOI B3aeMOJii Ta HEBU3HAYEHOCTI.

Hassa npoaykii (anrJ): A complex of mathematical methods for analysis, decision-making and management of dynamic
processes that function in conditions of conflict interaction and uncertainty.

OuikyBaHi pe3yabrati: Metonu, Teopii
T'anyss 3acrocyBauHs: CUCTEMH aBTOMAaTUYHOIO KEPYBaHHS, 0 GYHKLIOHYIOTh B yMOBAX NPOTHUii, pU3UKy Ta HEBU3HAYEHOCTI.

Onuc npozykuii (ykp): B ranysi Teopii Ta meropiB ontumizaniii: po3po6seHo HOBUI METOJ, TOYHUX NPOEKTUBHUX MTPadHUX
¢dynkuii, gkiit He moTpebye Bu3HauYeHHs KoedilieHTy mTpady Ta He BUKOPUCTOBYE 3HAUYEHHS 1[i1b0BOI QYHKIIiT 3a Mexxamu
JOTIyCTUMOI 0671aCTi; pO3p06JIEHO HOBi CTOXaCTUYHI 3IJ1aJpKyBajibHi METO/IM ONTUMI3allil HerepepBHUX HEJIMNIIILIeBUX Ta
PO3PUBHUX (PYHKIIiA; pO3pO6JIEHO HOBUI BapiaHT CTOXaCTUYHOTO METOZY TiJIOK Ta MEX, SIKUI BUKOPUCTOBYE €(EKTUBHI METOOU
JIOKaJIbHOI ONTUMI3allii Ta He BUKOPMCTOBYE HMKHIX IPaHULIb ONTUMAIbHUX 3Ha4Y€Hb Mig3aaad. B ranysi Teopii Ta MeToziB
KEepyBaHHS CTOXaCTUYHUMU CUCTEMaMU: IJ1s ifeHTUdiKallii CTOXaCTUYHUX CUCTEM PO3pO0JIeHi HOBI po6acTHI MeTonu
inenTudikauii /HaBYaHHS 3 3aJIEKHUMU CIIOCTEPEKEHHIMMU, TOOTO 3 3aJIEXKHOIO HAaBYAJIbHOIO BUOIPKOIO; [J151 MOLIYKY
ONTUMAJIbHMX K€PYBaHb CTOXaCTUYHMMU IIPOLIECAMU Ta IOJIIMU ITPOIIOHYETLCA HOBUH MiJXif: Criepily 3aa4ya 3BOAUTHCS 10
MOLIYKY aHAJIITUYHUX NapaMEeTPUYHUX (POPM KEPYBaHHS, a 1J151 3HAXOIPKEHHS ONTUMAJIbHUX 3HAY€Hb HEBiJOMUX MTapaMeTpiB
3aCTOCOBYIOTbCSI METOJIM CTOXaCTUYHOI ONTHUMI3allil; po3p061eHO MaTeMaTUYHi METOIM OLiHIOBaHHSI, IPOTHO3YBaHHSI Ta
KEPYBaHHS CKJIQLAHUMU €I eMiOJIOriYHUMY CUCTEMAMK B YMOBAX IiIBUILIEHOTO PU3UKY Ta HEBU3HAYEHOCTI. B ranysi Teopii
KOH(JIIKTHO-KEPOBAaHUX IIPOLECIB: BAOCKOHAJIEHA METOIMKA PO3B'I3yI0unX (QYHKLil, 30KpemMa po3po0JIeHO anapaT BepXHiX Ta
HIDKHIX po3B’s13ytounx QyHKIiN, 1181 aHasi3y KOHPIIKTHUX CUTYaLill, IPUIHATTS pillleHb Ta KepyBaHHS PyXOMUMHU 00'€KTaMU B
yMOBax NPOTUii, BpaxoBylouu crieuudiky, IMHaAMiqHI MOKJIMBOCTI, OOME>KEHHS Ha KEpPyBaHHS Ta JOCTYIIHY iHpopMalliio;
PO3p06I€HO MOZEIli KOHPIIKTHO-KEPOBaHUX NPOLIECIB, 1110 OMUCYIOThCSI CUCTEMaMU AudepeHLialbHAX PiBHSHB,
HecTaljoHapHUX Ta QYHKIiOHaIbHO-AUepeHIliaNbHUX PiBHSIHb, 3 3aIli3HEHHSM, 3 JPpOOOBUMU TOXiTHUMU Pi3HUX THUIIIB;
po3pobieHi mogudikalii MeTony po3s’si3younx QyHKIi (06epHeHNX PyHKIiOHATiB MiHKOBCBPKOT0) B yMOBaX, KOJIM HE BUKOHaHA

yMOBa CTPOToi IlepeBaru ofHiei 3 MpoTuitounx CTopin (yMmoBa [ToHTpsriHa).

ComianbHO-eKOHOMIYHa crpsimoBaHicTs HTII: CTBOpeHHs IPMHLIMIIOBO HOBOI MPOAYKLl (MaTepiasiB, TE€XHOJIOTIH TOLIO) 115

3abe3rnevyeHHs! eKCIIOPTHOTO TOTEeHIliaNy Ta 3aMillleHHIO iIMITIOPTY

Crapgis 3aBepmenocti HTII: 3sit no HIIJKP

Buposaaskenns HTII: He BnposamkeHo

CTpoKH BIIPOBaJi)KEHHS:

Bupo6HuK npoaykuii: [ncTuTyT KibepHetuku imeni B.M. I'mymkosa HauionanbHoi akagemii Hayk Ykpainu
CnosxuBavi npoaykuii: Bunii HaBuasnbhi 3aknagy MOH Ykpainy, inctutytu Ta Kb HAH Vkpainu
IlepcniekTHBHI pUHKHU: YKpaiHa

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 32 JOroBOpamMu

®opmu Ta ymoBH nepegaui npogykuii: CriisipHi HIJIKP, 3a moroBopamu
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