O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0519U000007
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 02-01-2019

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. [Namko Cepriit Boiogumuposny

2. Pashko Serhii Volodimirovich

KBasigikanis: k. ¢.-m. u., 01.05.01
InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: nokrop Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HaykoBOi cneniaabHOCTI: 01.05.01

Ha3Ba HayKoBOIi CIIeNiaJIbHOCTI: TeopeTnyHi 0OCHOBYM iHPOPMATHKM Ta KiGEPHETHKH

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JlaTa 3axHCTYy: 14-12-2018

CnenianbHICTD 32 OCBiTO0: EkoHOMIuHA KiGEpHETHKA

Micue po6oTH 34,00yBayva: Incrutyt nporpamuux cucrem HaujoHanbHoi akagemii Hayk Ykpainu

Kopg 3a €IPIIOY: 05540149

Micuesnaxo,szeHHa: npocil. Akanemika ['nymkosa, 40, kop. 5, M. Kuis, Kuis, 03187, Yxpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi CleliaJi30BaHOI BYEHOI pasu): [l 26.194.02
IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOH: IHCTUTYT KibepHETHKY imMeHi B.M. Tnymkosa HAH Vkpainu
Kopg 3a €IPIIOY: 05417176

Micue3HaxoaKeHHS: npocriekT Akagemika ['ymkosa, 40, M. Kuis, Kuis, 03187, YkpaiHa

dopma ByracHoCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: IHcTUTYT MporpamMHux cuctem HatioHanbHOi akafemii Hayk
Ykpainu

Kopg 3a €IPIIOY: 05540149

MicuesnaxomerHﬂ: npocn. Akagemika ['nymkoBa, 40, kopr1. 5, M. Kuis, Kuis, 03187, Ykpaina

dopma By1acHoCTI:

Cdepa praBJIiHHﬂZ HaujonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX PYOpPHK: 28.19, 28.01

Tema gucepranii:
1. MaTtemaTnyHi MeTOnM BUOOPY ONTUMAJIBHUX PillleHb B CUCTEMAX, 1O CKIATAI0TLCS 3 PalliOHAJIbHUX areHTiB.

2. Mathematical methods for choosing optimal solutions in systems consisting of rational agents.

Pedepar:

1. Inceprarist npucBsyeHa no6yJoBi Ta LOCIiIP)KEHHIO MAaTEMAaTUYHUX METO/IiB BUOOPY ONITUMAJIbHUX PillleHb B
CHCTEMaX, 0 CKJIAJAIOThCS 3 aBBTOHOMHUX O0'€KTIB, SIKi MAIOTh CIJIBHY METY i Iil0Tb ONTMMaJIbBHAM CIIOCOOOM
3apagy ii JoCATHEHH. EleMeHTH TakKuX CUCTEM MPUMHATO HAa3MBaTU palliOHAJILHUMU areHTamu. B nuceprauii
PO3IJISIHYTO OCHOBHI BUIM [isIJIbHOCTI, TIOB'SI3aHi 3 CUCTeMaMU PallioHaJIbHUX areHTiB: yTBOPEHHS CUCTEMU areHTiB
(koonepyBaHHs1), IJIaHYBAaHHS i KOOPJWHYBAaHHS IJIaHIB [ill areHTiB, pO3MilllyBaHHSI CUCTEMMU, PO3Mi3HaBaHHS. [l
TaKUX BUJIIB [isJIbHOCTI BUIJIEHO CUCTEMH, 1O MAIOTh CAMOCTIVHE TEOPETUYHE i [IPAaKTUYHE 3HAYEHHS, i 1151 IUX
CHCTEM PO3PO0JIEHO Ta LOCIII)KEHO METOIU BUOOPY ONTUMAJIbHUX pillleHb. TaKoX JOCTiIKeHO e(eKTUBHICTh
npolenyp po3ni3HaBaHHS, sIKi MOKYTb 3aCTOCOBYBaTHCS pallioHaJIbHMMU areHTaMu. HazaHo o1jiHKy Ioxuoku
6aiieciBCbKOI NIpoLelypy PO3Ii3HaBaHHS B 3aJIEXKHOCTI Bifi 06'eMy HaB4asIbHOI BUOIPKHU Ta iHIIKX [1apAMETPIB.
JoBeneHo cyOONTUMabHICTh 6ale€CiBCHKOTO MiAXOAY Ta 3HAUIE€HO CKIAIHICTh KJIACiB 33724 PO3Ii3HaBaHHS.

JocminxeHo edeKTHUBHICTb BiloMUX IIpoLeyp po3i3HaBaHHs. JlocaimKkeHo 3a4a4i nepecsifyBaHHs Ta BTeui, B



AKX [J11 KOJKHOT'O BTiKaya YTBOPIOEThCA IpyIa nepeciigyBadis. JJoBeneHno teopeMy rpo NP-ckinagHicTh 3apadi
onTuMizatii rpyn nepeciinyBaHHs. [To6yoBaHO BapiaHTX METO/IB TiJIOK i M€K Ta BUIIaIKOBOTO IIOLIYKY 3
JIOKaJIBHOIO OITHMIi3allielo po3B’a3aHHS TaKUX 3a4ad. JJociiKeHo 3aadi IepecligyBaHHs Ta BTedi, B IKMX KijbKa
areHTiB JOTAHSI0Th OJHOTO, 3aCTOCOBYI0UM CTPATETiI0 [IapajieIbHOro 30J1KeHHS. [100yJ0BaHO ONTUMAJIBHY
CTparTerilo BTeui, 3HalZleHO MacCUMaJIbHUI Yac nepeciigyBaHHs. CGoOpMyIbOBaHO 3aadi JIiHIITHOTO
IIPOrpaMyBaHH4, 110 J03BOJISIOTh OyyBaTU ONTUMaJIbHI 260 6IM3bKi 10 ONTUMAaJIbHUX CTpaTerii. Bukopucrosyoun
MaKCHMMaJIbHU Yac NepeclifyBaHHs IJ1s1 CTPaTeTii napajesbHOro 30JMXeHHS B IKOCTi QyHK{i JIsnyHoBa,
n1o6yJ0BaHO HOBY CTPATETiI0 NIEPECIiyBaHHS, 110 NIePEBEPIIy€e CTPATETiI0 apajleIbHOTO 30JIMKEHHS 3aBASIKA
Oi7IbII CKOOPIMHOBAHUM [IisSIM areHTiB. BupineHo 3aa4i ONTHManbHOrO PO3MIllyBaHHS areHTiB-CEHCOPIB JIsI
KOJIEKTUBHOTO pO3Ili3HaBaHHs. ONKUCAHO aJITOPUTM JETEKTYBAaHHS IiJIBOJHOI 3arpO3U 3a JOIIOMOI'0I0 CUCTEMU
AaKyCTMYHUX CEHCOPIB, @ TAKOXK €KCTPEMAaJIbHI 3371a4i pO3TallyBaHHS CEHCOPiB. PO3p06JI€HO METO/ PO3B’sI3aHHS

TaKuX 3a7a4, JOBEIEHO TeOPEMY IIPO ACUMITOTUYHY ONTUMAJIbHICTh NIOOYI0BAaHUX I1JIaHIB PO3MIlllyBaHHSI CEHCOPIB.

2. The thesis is devoted to the construction and research of mathematical methods for choosing optimal solutions
in systems consisting of autonomous objects that have a common goal and act in an optimal way for the sake of
achieving it. Elements of such systems are usually called rational agents. In the thesis, the main types of activities
related to systems of rational agents are considered: the formation of a system of agents (cooperation), planning
and coordination of agents' action plans, the placement of the system, recognition. For these types of activities,
systems have been selected that have an theoretical and practical value, and methods for selecting optimal
solutions have been developed and studied for these systems. Also, the effectiveness of recognition procedures
that can be used by rational agents is investigated. The Bayesian recognition procedure error is estimated
depending on the training sample size and other parameters. The suboptimality of the Bayesian approach is proved
and the complexity of classes of recognition problems is found. The effectiveness of known recognition
procedures has been studied. The problems of pursuit and evasion are considered, in which for each evader a
group of pursuers is formed. Theorem on NP-difficulties of optimization problem of pursuit groups is proved. The
variants of branch and boundary methods and random search with local optimization of the solution of such
problems are constructed. The problems of pursuit and evasion are investigated, in which several agents pursue
one by using the parallel approach strategy. The optimal escape strategy is constructed, its properties are studied,
the maximum time of pursuit is found. Linear programming problems are formulated that allow constructing
optimal or close to optimal strategies. Using the maximum pursuit time for a parallel approach strategy as a
Lyapunov function, a new pursuit strategy is built that surpasses the parallel approach strategy due to more
coordinated actions of agents. The problems of the optimal placement of sensors for collective recognition are
solved. An algorithm for detecting an underwater threat using a system of acoustic sensors, as well as extreme
sensor placement problems, is described. A method for solving such problems is developed, and a theorem on the
asymptotic optimality of the constructed layouts of sensors is proved.

Jep>kaBHHH peecTpaniiiHuil Homep [iP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKHU:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLilHOI AiIJIBHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaa>keHHs pe3yJIbTaTiB AHcCepTalii:



3B'S130K 3 HAYKOBHMH TEMaMH:

VI. BizoMocTi mpo HayKOBOr0 K€PiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im's I1o-6aThKOBI:
1. INamko Cepriit BosiogumupoBuy

2. Pashko Serhii Volodimirovich

KBasmigikamis: k. ¢.-m. 1., 01.05.01
InenTudikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3HaxoO KeHHSI:

dopma By1acHoOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. [Tamko Cepriit BonogumupoBuy

2. Pashko Serhii Volodimirovich

KBasigikamis: k. ¢.-m. 1., 01.05.01
InenTudgikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamuist:

IloBHe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma ByracHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizmomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OIOHEHTH
BaacHe IlpizBume Im's I1o-6aTbKOBI:

1. Cxob6enes Bonopumup I'eHHaziiioBuy

2. Skobeliev Volodymyr



KBasigikamis: n. . v, 1. ¢.-m. 1., 01.05.01, 01.05.04
InenTudikarop ORCID ID: He 3acrocosyerses
JoparkoBa iHdpopmamnist:

IloBHe HaliIMEeHYBaHHS IOPHUAHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. CemeHoB Bosopumup BikropoBuy

2. Semenov Volodymyr

KBasigikanis: . d.-m. n., 01.05.01
InenTudgikarop ORCID ID: He sacrocosyerbcs
JoparkoBa iHdpopmamuist:

IloBHe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Kacbanos [1aBno Onerosny

2. Kasyanov Pavel Olegovich

KBasmigikanis: 1. ¢.-m. 1., 01.05.01
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indopmamnist:

IloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs



PeuenseHTu

VIII. 3akir04Hi BimoMocTi
BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI
rOJIOBH pagu

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiJaJIbHUM 32 PEECTpalLio HayKoBoOi

IisIJIbHOCTI

Ceprienko IBan BacuiboBud

3apnipaka Banepiit KocTssHTHHOBMY

FOpuenko T.A.



