O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0519U000035
Oco006J1uBi TO3HAYKH: BinKpura

HaTa peectpaunii: 11-01-2019

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Hikitin Anarosiii BonoguMuposuy

2. Nikitin Anatolii Volodymyrovych
KBasigikamis: k. ¢.-m. 1., 01.05.04
InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: nokrop Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi creniaIbHOCTI: 01.05.04

Ha3Ba HayKoBOIi CcIeniaIbHOCTI: CucTeMHMit aHAJi3 i TEOPis ONTUMAJIBHUX PillleHb

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jlara 3axucTy: 27-12-2018

CreniaJbHICTh 32 OCBITOIO: MaTeMaTHUKa

Micue po6oTH 34,00yBava: Kuiscbkuil HauioHaIbHMIA yHiBepcuTeT iMeni Tapaca [lleByenka

Kopg 3a €IPIIOY: 02070944

Micue3HaxoaKeHHS: ByJI. Bomogumupceska, 60, M. Kuis, Kuicbka 06:1., 01033, Vkpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagHy (pa30Boi Creniaai30BaHOlI BYEHOI pagu). [l 26.001.35

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOM: KuiBChKuil HaLiOHAbHMIA YHIBEpCUTET iMeHi Tapaca

[IleByeHka

Kog 3a €IPIIOY: 02070944

Micqesﬂaxon)KeHHﬂ: ByJI. Bononumupceka, 60, M. Kuis, KuiBceka 06:1., 01033, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOM: Kuichkuil HauioHaIbHMI yHiIBEpCUTET iMeHi Tapaca
[leByeHKa

Kopg 3a €IPIIOY: 02070944

Micue3HaxoaKeHHS: ByJI. Bonogumupceka, 60, M. Kuis, Kuisceka 06:1., 01033, Vkpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOpPHK: 20.51, 28.15

Tema guceprauii:
1. AHai3 aCUMIOITOTUYHUX BJIACTUBOCTEN CTOXa-CTUYHUX MU epeH1liabHUX PiIBHSHb 3 BAKOPUCTAHHSIM

AIPOKCUMALIHUX CXEM.

2. Analysis of asymptotic properties of stochastic differential equations with the help of approximation schemes.

Pedepar:

1. Y nuceprauiiiniii po60Ti IPOBELEHO aCUMIITOTUYHUI aHaJIi3 MOZesiel CTOXaCTUYHUX AudepeHIialbHUX PiBHSHb
3 iIMITyJIbCHUMU 200 IUQy3iiiHUMY 30ypEeHHSIMU Ta MAapPKOBCbKUMU II€PEKJII0YEHHSIMU B yMOBax allpokcumaliiii Jlesi,
[Tyaccona Ta npouenypyu CTOXaCTUYHOI allpOKCUMallii, 30KpeMa, BCTAHOBJIEHO JIOCTATHI yMOBU CJ1abKOi 305KHOCTI
IIPOLIECIB, HUCUIIATUBHOCTI Ta CTIMKOCTi TPaHUYHUX NPOLECIB, a TAKOXK 3aCTOCYBAHHS [I0 3a7ja4i KEPyBaHHS 3
IrdysiiHUM 30ypeHsIM Ta MApKOBChKMMU TepeKIioueHHsIMU. [IpoaHanizoBaHo NMUTaHHS [T00YI0BY TPAaHUYHUX
reHepaTopiB PO3IJIsyBaHUX MPOLECIB, a TAKOX I1OBIITHOTO YKPYIHEHHs (a30BOro npocropy. JuceprauiiitHe
IOCIIiIPKEHHSI MO>KHA YMOBHO ITOZIMTY Ha ABi YaCTUHU. Y NEPIIiil YaCTUHI PO3TJISHYTO NOTPaHNYHI €BOJIOLHI
MOJeJli 3 MaJIMM IapaMeTPOM HOPMYBaHHS. BifillOBiIHO 1O NOCTaBI€HMX 33124 BCTAHOBJIEHO BUTJISL, TPAHUYHUX

reHepaTopiB iMIyJIbCHOTO Yu A1QY3ilHOro MPOLEeCiB Ta JUHAMIYHOI CUCTEMH Y CXeMax [1yaCCOHOBOI allpoOKCUMallii,



anmpokcumaliii JIeBi Ta mpolenypy CTOXaCTUYHOI artpokcumaliii. V npyriit yacTuHi guceprauiiiHoi po6oTu
IOCJIiIPKEHO aCUMIITOTUYHI BJIACTUBOCTI TPAHMYHUX €BOJIIOLLiM, 5IKi BUHUKAIOTh IPYU NPSIMYBAHHI 0 HYJISI MajIoro
rapameTpa JOTPaHUYHOI CUCTEMU. 30KpEMa, BUBYEHO IIMTAHHS ICHYBaHHS, €JUHOCTI, CTIMKOCTI Ta onTumisariii

[I€BHUX KJIACIB CTOXaCTUYHUX AudepPeHLiaIbHUX PiBHSIHb ITO-CKOpOX0Aa y riIbO€PTOBUX IIPOCTOPAX.

2. Analyzing the state of the art concerning asymptotic properties of stochastic evolution models reveals that a
complete theory is still to be worked out. Well understood are the models which are given by stochastic
differential equations with Markov switchings and impulse or continuous-type perturbations in the classical
schemes of averaging or diffusion approximation. Also, the asymptotic behavior was investigated of impulse
processes with Markov switchings under the conditions of Levy or Poisson approximation. Thus, it seems natural
to develop a theory of evolution equations with Markov switchings and random perturbations in nonclassical
approximation schemes. The present thesis is concerned with the system analysis of asymptotic properties of
evolution models which are given by stochastic differential equations. In particular, we consider stochastic
differential equations with Markov switchings and impulse perturbations under the conditions of Levy and Poisson
approximation, controlled stochastic differential equations with Markov switchings and diffusion perturbations
(assuming uniqueness of the equilibrium point for the quality criterion for which the stochastic approximation
procedure is given), and some limit models given by either Ito-Skorokhod stochastic differential equations or
stochastic differential-difference equations with delays. The asymptotic properties of the aforementioned
stochastic models are systematically investigated from different viewpoints. In particular, we construct generators
of the limit processes and the limit control with the point of equilibrium of the quality criterion function, prove
asymptotic dissipativity and asymptotic stability in the mean square and exploit the double merging of the phase
space. While doing so we use several approximation schemes, namely, Levy approximation, Poisson approximation
and stochastic approximation. The results obtained in the present thesis may be divided into two parts. In the first
part we consider some prelimit evolution models with a small normalization parameter. We find the form of the
limit generators for the impulse or diffusion processes and the dynamical system in the schemes of the Poisson
approximation, the Levy approximation, and the stochastic approximation. Further, in this part we provide
conditions which ensure weak convergence of a controlled evolution model with Markov switching and diffusion
perturbation (assuming uniqueness of the equilibrium point for the quality criterion for which the stochastic
approximation procedure is given). Also, we show that the transfer process, properly normalized, converges
weakly to an Ornstein-Uhlenbeck process. It is important that in this part of the thesis the asymptotic behavior of
the limit process is concluded with the help of the analysis of parameters of the prelimit system. Weak
convergence of stochastic processes is usually proved by checking the two conditions: (a) tightness of the
distributions of the converging processes which ensures the existence of a converging subsequence and (b)
uniqueness of the weak limit. The passage to the limit can be done on the semigroups which correspond to the
converging processes as well as on appropriate generators. While proving convergence of generators a natural
question arises concerning the uniqueness of a limit semigroup. It can be answered by representing the process in
focus as a unique solution to a martingale problem which is formulated with the help of the limit generator.
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VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. Hakoneunuit OnekcaHgp I'puroposuy

2. Nakonechnyi Oleksandr Gryhorovych
KBasigikanis: 1. ¢.-m. 1., 01.05.04
InenTudikarop ORCID ID: He 3acrocosyetscs
JonaTkoBa iHdopmais:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg, 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:
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Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Hakoneunuit Onekcangp ['puroposuy

2. Nakonechnyi Oleksandr Gryhorovych
KBasigikanis: 1. ¢.-m. 1., 01.05.04
InenTudikarop ORCID ID: He 3acrocosyerscs
JoaparkoBa indpopmamuist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOH:
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VII. BizomocTi npo odiniliHHX ONOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OIOHEeHTH

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:



1. Knomnos ITaBsio CojiloOMOHOBUY

2. Knopov Pavlo Solomonovych

KBasigikanis: 1. ¢.-m. 1., 01.05.01
InenTudikarop ORCID ID: He 3acrocosyetses
JoparkoBa indopmamnist:

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

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasitiHHS:

Inentugikarop ROR: He zacrocosyerscs

BaacHe IlpizBume Im's I1o-6aTbKOBI:
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2. Yeleiko Yaroslav Ivanovych
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IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
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Micue3Haxoa KeHHSI:
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Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Ixxannanosa Ipaga AraBepni-kusu

2. Dzhalladova Irada

KBasidikanis: 1. ¢.-m. 1., 01.05.04
InenTudgikarop ORCID ID: He 3acrocosyetbcs
JoparkoBa indpopmamuist:
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Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZOMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH paju

Baache IlpizBuie Im's ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3acCifiaHHi

BignoBigasbHUIH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

Peectpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallil0o HAayKOBOIi

OisIIbHOCTI

Hakoneunuit Onekcangp I'puroposud

l'apamenko ®enip I'eopriitoBuy

IOpuenko T.A.



