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5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

AHaJiTUYHI METOM Ta MAIIMHHE HaBYaHHS B TE€OPii KepyBaHHS i IPUMHSATTI pillleHb 3a YMOB KOH(JIIKTY Ta HEBU3HAUYE€HOCTI

HasBa po6oTH (aHrJ1)

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

Pedepar (yxp)

O6’eKT pociimpkeHHs: 3amaui onrTuMmizalii HersiagKUx HEOMYKJIMX Ta PO3PUBHUX (PYHKIIM 32 0OMeKeHb, MAapKOBCbKM MOJII 3
JIOKaQJIbHOIO B3aeMojli€lo, KOHQIIKTHO-KEpOoBaHi AMHAMiYHiI mpouecu. Mera po6oTu: 1. BUBUMTU CTPYKTypy Ta IIOBEHIiHKY
KPUTUYHUX TOYOK B3IVIJKEHUX QYHKUI Ta MBUAKICTb 306KHOCTI METONy 3IVIaIpKyBaHHS. 2. [loCHiinTH acMMOTOTHYHI
BJIACTMBOCTI METOJly E€MIIIpUYHUX CEPEIHIX [JI1 HEOOHOPIZHMX AMCKPETHUX IIPOCTOPOBUX Mozenei. 3. Jocmignty 3amadi
TPYNOBOrO IEpeciiflyBaHHs Ha OCHOBI amapaTy po3B's3ylounx QyHKUiH. Pesynpraty Ta ix HOBu3HA: 1. BCTaHOBJIEHO YMOBU
361KHOCTi METO/ly MOCJIiIOBHOTO 3IJIa/I)KYBaHHS 3 IMOBIPHICTIO OJMHUIS Ha Kjaci ginmuneBux QyHKUiN. JoCaiIKeHo MBUAKICTh
3061KHOCTi METO/ly CTOXaCTHMYHOTO 3IJIJKYBaHHS y BUIAJKY ONTUMi3auii HErJaAKux OMyKJnX QYHKIIN 332 OMYKIMX OOMEXEHb.
Po3po6sieH0 MEeTOOuKYy pO3Mi3HaBaHHS OOEKTIB K MHOXWH y METPiYHOMY IIPOCTOpi 3a JIOIIOMOTOI0 METpUKU Xaycpopda Ta
I'pomoBa-Xaycnopda. oBemeHO TeopeMy IIpO IIPO CKiHYeHy 30DKHICTh Ipouecy HaB4yaHHsS kiaacudixanii 3a NPUHLIUNOM
HaNGJIMKYOTr0 CyCifja y METPIiYHOMY IIPOCTOPi Y BUIIAAKY HENMEpeTHHAHHS KOMIIAKTHHUX KjaciB. 2. PO3po6seHO METOAM OLHKH
MIBUAKOCTI 36DKHOCTI METONy eMMipUYHUX CEPEeAHiX [Jis JUCKPETHUX MOJieJlell CTOXaCTHYHOi omnrtumizanii i3 3anesxHumMu
HECTal[iOHaPHUMU CIIOCTEPEKEHHSIMU. METOMIM OLIiHKU IPYHTYIOTBCSI Ha T€OPii BEJIMKUX YXUJIEHD [JI1 CTOXaCTUYHUX CUCTEM, IJIS
SIKUX BMKOHAHO YMOBH CJIa0KOi 3ajiesKHOCTi. JOBeIeHO eKCIIOHEHLiMHY IBUIKICTb 36DKHOCTI 3allPOIIOHOBAHOTO METONY mJIs
JEIKUX MOJeJell HEJiHIMHOro Ta HEeNapaMeTPUYHOIO PErpeciiHOro aHaslidy 3a HasgBHOCTI 3aJIEKHUX CIIOCTEPEXEHD. 3.
Po3po6seHo MeTonu ynpasiliHHS A7 ONTUMi3alii B3aeMoii TPyl KEPOBAaHMX 00'€KTIB B yMOBaX KOHGJIKTY 3 ypaxyBaHHSIM Pi3HOI
iHpOPMOBAHOCTI y4acHHUKiB. PO3rysiHyTi pi3Hi 3a IMHAMIKOIO Ipynu NPOTUiIOUMX CTOPiH. Ha OCHOBI NpuHLMIY NOiHTEPBaIbHOI
JI€KOMIO3uLii ZOCIiAXEeHO 3aJadi TPYNOBOro Ta MOYEProBOro 30JMKEHHS. AapaT pO3MOBCIOIKEHO HA CUCTEMM 3 3ali3HEHHSIM

Ta ,HeCKpI/IHTOpHi CUCTEMU.
Pedepar (aHrI)

Object of research: Problems of optimization of nonsmooth nonconvex and discontinuous functions under constraints, Markov
fields with local interaction, conflict-controlled dynamic processes. Purpose: 1. To study the structure of critical points of
smoothed functions and rate of convergence of the smoothing method. 2. To investigate asymptotic properties of the empirical
means method for inhomogeneous discrete spatial models. 3. To investigate the group persecution problems on the basis of the
solving functions apparatus. Results and novelty: 1. The a.s. convergence conditions of the sequential smoothing method on the
class of Lipschitz functions are established. The convergence rate of this method in the case of nonsmooth convex functions
under convex constraints is investigated. A method for recognizing objects as sets in a metric space using Hausdorff and
Gromov-Hausdorff metrics has been developed. The finite convergence theorem of the learning for classification on the nearest
neighbor principle for non-intersected compact classes in a metric space is proved. 2. Methods for estimating rate of
convergence of the empirical means method for discrete stochastic optimization models with dependent nonstationary
observations have been developed. The estimation methods are based on the theory of large deviations for stochastic systems
for which the conditions of weak dependence are fulfilled. The exponential convergence rate of the proposed method for
models of nonlinear and nonparametric regression in the presence of dependent observations is proved. 3. Methods have been
developed to optimize the interaction of groups of controled objects in conflict conditions, taking into account the different
information awareness of the participants. Different dynamics groups of opposing parties are considered. Based on the interval



decomposition principle, problems of group and alternate convergence are investigated. The technique is extended on delayed
and descriptor systems.

Inpexc YIK: 005;519.7;303.732, 681.51.011, 681.51.011, 005;519.7;303.732, 681.51.011 005;519.7;303.732

Kozu tremarnynux pyopuk HTI: 28.29, 28.19
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

Ha3zpa npoayxkuii (yrp): HAYKOBU 3BIT ITPO ITPOMIKHI PE3YJIBTATY PEAJII3ALIIT TPOEKTY 2020.02 /0121 3a 1orosopom
Bizg 29.04.2021 N2 46 /01 /0121 «AHaniTU4YHI METOOY Ta MAlIMHHE HABYAHHS B TeOPii KepyBaHHS i MPUIHATTI pillleHb 32 YMOB
KOH(JIIKTY Ta HEBU3HA4YE€HOCTi». ETamn 1: PO3BUTOK METOIiB 3r/1aIpKyBaHHs, CTATUCTUYHOTO OLiHIOBAHHS Ta IIPUMHSTTS

OINITUMAJIbHUX piH.IeHb B 3afia4ax rpyrioBoro nepecni,uyBaHHﬂ.

Hassa npoaykuii (aurJi): SCIENTIFIC REPORT ON INTERMEDIATE RESULTS OF PROJECT IMPLEMENTATION 2020.02 / 0121
under the agreement dated 29.04.2021 N2 46 /01/0121 "Analytical methods and machine learning in the theory of control and
decision making in conditions of conflict and uncertainty”. Stage 1: Development of methods of smoothing, statistical estimation
and making optimal decisions in group pursuit tasks.

OuikyBaHi pe3ysbTaTi: MeTonu, Teopii, AHamiTUYHI MaTepianu
T'anyss 3acrocyBaHHs: [H)OpMaIliiiHO-KOMYHIKaLil{Hi TeXHOJIOTI

Onuc npozykuii (ykp): 3siT npo HJIP: 144 c., 46 puc., 124 mxepena. O6 eKT JocaiaKeHHs: 3afadi onTrMiszanii HeOmyKIInux
Heryaakux QyHKIiM 32 06MeXeHb, MApKOBCHKY I10JIs1 3 JIOKAJILHOIO B3a€MOJIi€l0, KOH(DIIIKTHO-KepOBaHi AUHAMIi4Hi IIPOIeCH.
Merta: 1. BUBUATH CTPYKTYPY Ta NOBEiHKY KDUTHYHUX TOYOK 3IJIaJPKEHNX QYHKIIIHN Ta WIBUIKICTb 30KHOCTI METOLY
3rJ1a/IKyBaHHS. 2. [JOCHIIATHA aCUMIITOTUYHI BJIACTUBOCTI METOly €EMITIPUYHUX CEPEIHIX 1711 HEOJHOPIIHUX JUCKPETHUX
MIPOCTOPOBUX Mojesnelt. 3. [locaianTy 3azadi rpynoBoro nepeciifiyBaHHs Ha OCHOBI anapary po3B'si3ylounx QyHKLid. PesynpraTu
Ta ix HoBU3Ha: 1. BcTaHOB/IEHO YMOBU 36KHOCTI METOIY ITOCJIiIOBHOTO 3I71a/I)KyBaHHS 3 IMOBIPHICTIO OAMHULIS Ha KJIaci
sinmuneBux GyHKLiA. JoCaiIKeHo MBUIKICTb 361 KHOCTi METOLY CTOXaCTUYHOTO 3IJIa/IKyBaHHS y BUIIA/IKY OITUMi3anii
HErJIaZKNX OMYKJINX QYHKIH 32 ONyKJINX 0OMeXXeHb. PO3p06JIEHO METOAMKY PO3ITi3HABAaHHS OOEKTIB SIK MHOXXUH Y METPIYHOMY
MIPOCTOPI 3a JonoMoroio MeTpuku Xaycuopda ta I'pomosa-Xaycnopda. [JoBeieHO TeopeMy Ipo PO CKiHYeHY 36iKHiCTh poLecy
HaBYaHH4 Kiacudikallii 3a NpUHIMIIOM HalbJIMKYOTO CyCila y METPiYHOMY ITPOCTOPI Y BUNIAJKy HETIEPETUHAHHS KOMIIAKTHUX
KJaciB. 2. PO3p0o6s1eHO MEeTOAM OLiHKY MBUAJKOCTI 30DKHOCTI METOAY €MITIPUYHUX CEPEIHIX IJ1s1 AUCKPETHUX MOAEeN
CTOXaCTUYHOI ONTUMI3allil i3 3a/IEXKHUMU HECTALLiOHADHUMMU CIIOCTEPEXKEHHAMU. METOIM OLIIHKY IPYHTYIOTHCS Ha TEOPii BEJIMKUX
YXWJIEHD [1JI51 CTOXaCTUYHUX CUCTEM, IJ15 SIKUX BUKOHAHO YMOBHU CJ1a6KOi 3a71€XKHOCTI. JJoBEI€HO €KCITOHEHIIIHY IBUIKICTh
30DKHOCTI 3aITPOIIOHOBAHOTO METOAY JJ1s1 AESIKUX MOJieiell HeliHilfHOTO Ta HellapaMeTPUYHOTO perpeciiHOro aHasnisy 3a
HasIBHOCTI 3aJIEXKHUX CIIOCTEPEKEHb. 3. PO3p0O6I€HO METOAM YITPaBJIiHHS 17151 ONITUMI3alii B3aeMogii rpyn KepoBaHUX 06'€KTIB B
yMOBax KOH(QJIIKTY 3 ypaxyBaHHSM Pi3HOi iHPOPMOBAHOCTi y4aCHUKIB. PO3riIsiHYTi pi3Hi 32 AMHAMIKOIO IPYIIY NPOTUAIIOUNX
cTopiH. Ha 0CHOBi NpuHIMITY NOiHTEPBAJIbHOI AEKOMIIO3ULi JOCTIIPKEHO 33/1a4i TPYIIOBOTO Ta 104€ProBOro 30JKeHHs. Anlapar

POSBMOBCIOIKEHO HA CUCTEMU 3 3amni3HEeHHSIM Ta ,HeCKpI/IHTOpHi CUCTEMMU.

ConjianpHO-eKOHOMIYHa cpsimoBaHicTh HTII: OTpumaHi pe3ysibTaTy MaloTh SIK TEOPETUYHE, TaK i IPUKJIaZHE 3HAUY€HHS IIPU

BUpIilIEHH] Ba)KJIMBUX €KOHOMIUYHUX, TEXHIYHUX, 6I0JIOTIYHMX Ta 6araTbOX iHMINX MPOOGIEM 32 YMOB PU3UKY Ta HEBU3HAYEHOCTI.
Cragis 3aBepmenocti HTII: 3git mo HIJIKP

Bruposamskenns HTII: He BupoBamkeHo

Crpoku BrpoBaaskeHHs: 05.202108.2021
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