O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0419U005241
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpaunii: 13-12-2019

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. JTazapenko Cepriit BikropoBuy

2. Lazarenko Sergii V.

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar 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

JaTa 3axHcTy: 10-12-2019

CnenianbHICTB 32 OCBITOMO: [IpuKkiaHa MaTeMaTKa

Micue po60oTH 34,00yBaya: HaguaibHO-HAYKOBUIA KOMIUIEKC "[HCTUTYT MPUKJIA/HOTO CUCTEMHOTO aHaIi3y"

HarjionasnbHOroO TexHiYHOro yHiBepcUTeTy YKpainu "KuiBCcbKkuii NosiTexHiYHUN iHCTUTYT iMeHi Iropst Cikopcbkoro”

Kopg 3a €IPIIOY: 25408067

Micue3HaxoaKeHHS: npocnekt [Tepemory, 37, kopmyc 35, M. KuiB, KuiBcbka 0611, 03056, Ykpaina

dopma ByracHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagH (pa30Boi creniaai3oBaHOl BYEHOI paju). [l 26.002.03

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: HapyanbHO-HayKOBU#1 KOMILIEKC "[HCTUTYT MPUKJIAZHOTO
CHCTEMHOTO aHasi3y" HaljioHaIbHOro TEXHIYHOTO YHiBepCUTETY YKpaiHy "KUiBCHKUM NOITEXHIYHMIA IHCTUTYT iMEHI

Irops Cikopcbkoro”

Kopg 3a €IPIIOY: 25408067

Micue3HaxoaKeHHs: npocnekT [lepemoru, 37, kopmyc 35, M. Kuis, KuiBcbka 061., 03056, Ykpaina
dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuyHuil yHiBepcuteT Ykpainn "KuiBchKuit

NOJIiTeXHIYHM iHCTUTYT iMeHi Iropst Cikopcbkoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekt [Tepemory, 37, M. KuiB, Kuiscbka 0631., 03056, Ykpaina
dopma ByracHOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs

V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 28.29, 28.29.04

Tema gucepranii:
1. MeTonu aHai3y HEJiHIMHUX JVCKPETHUX CUCTEM i3 aHTUCHUIIALIIE€I0

2. Methods of analyzing of nonlinear discrete anticipatory systems

Pedepar:

1. JTazapenko C.B. MeToau aHasi3y HeJiHIMHUAX JMCKPETHUX CUCTEM i3 aHTUCcUNauieo. 0 Ha mpasax pykomnucy.
Juceprauis Ha 3100yTTs HAyKOBOI'O CTYIIEHs KaHauaara (pisuko-maTeMaTUYHUX Hayk 3a creuianbHicTio 01.05.04 -
CHCTEMHUI aHaJli3 i Teopisd ONTHMMAaJIbHUX pillleHb. — HallioHa/IbHMI TEXHIYHUI YHIBEPCUTET YKpaiHy «KuiBCbKUi
nosiTeXHiYHMM iIHCTUTYT iMeHi Iropsa Cikopcebkoro», MOH Ykpainu, Kuis, 2019. Juceprauisa npucsgayena
PO3BUHEHHIO MaTeMaTUYHUX Ta pO3po0Li IPOrpaMHUX 3aC00iB aHaIi3y UCKPETHUX HEJIHIMHMX CUCTEM i3
a"THcunaniero. JlociigkeHo NpocCTip NapaMeTpiB JUCKPETHOI HEJIHINHOI CUCTEMU i3 CUJIBHOIO aHTUCUIIALIIE€I0
[IEepHIOro NOPSAKY. JoCaimKeHo iX TpaHUYHI MHOKMHY Ha IpeAMeT (PaKTalbHUX BJIACTUBOCTEN. ATlapaToM
CHAMBOJIbHOI IMHAMiK¥ OTPMMAaHi CIiBBiJHOLIEHHS OJ1s1 OLiHKMA PO3MipHOCTI Xaycnopda 3Bepxy rpaHMYHUX MHOKMH

IVHaMiYHUX CHUCTEM i3 6araTo3HaYHUM OIIePaTOPOM €BOJIOL Y SIKMX HeJliHilHI CeJIeKTOPU He NepeTHHAKThCS, Ta



1711 YACTUHHOTO BUIATIKY i3 camornepeTuHamu. [JoBeeHO €AUHICTh Ta HeOOXifHy YMOBY iCHYBaHHSI PO3B'SI3Ky
BiITIOBiTHOTO CIIiBBiIHOIIEHHS /1151 BUMIAMIKY i3 cCaMOIlepeTHHAMU. Y3arajbHeHO MeTOIy II00YIOBU KapT
IVHaMiYHUX PEXXUMIB Ta CTApIIOTro [10Ka3HMKA JIsSIyHOBa HAa CUCTEMMU i3 6araTO3HaYHUMHU OIIEPATOPAMU €BOJIOL i3
CKOPOUYEHHSIM 4aCOBUX OOUMCIIIOBAJIBHUX CKIaHOCTe. OTprUMaHi Ta 10BeleHi IPOCTOPOBO-4YaCOBi OOUMCIIIOBAJIbHI
CKJIQJIHOCTI iX MOJeJII0BaHHsI, 3a[IPOIIOHOBAHO 1 OOIPYHTOBAHO NPECTABIEHHS iX CTaHiB MyJIbTUMHOXUHAMMU 715
MiHiMi3alii 11X 06YMCII0BaIbHUX BUTPAT. KiII0UOBI C10Ba: CUCTEMU i3 BUTIEpeKeHHSIM, AMHAMIYHA CUCTEMA,
(dpakTasbHa PO3MipHICTh, TOKAa3HUKU JISMyHOBA, onepaTtop XaTYMHCOHA, 6araTo3HauHi ollepaTopu, CAMBOJIbHA

IVHaMiKa, 00YMCIIIOBaIbHA CKJIAJHICTb.

2. Lazarenko S.V. Methods of analyzing of nonlinear discrete anticipatory systems. - Manuscript. The thesis for the
degree of Candidate of Physical and Mathematical Sciences on the specialty 01.05.04 - Systems Analysis and
Theory of Optimal Solutions. - National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”,
Ministry of Education and Science of Ukraine Kiev, 2019. The thesis is devoted to the generalization of
mathematical and the development of software tools for analysis of discrete nonlinear systems with anticipations
(AS). The parameter space of a discrete nonlinear system with strong first-order antisipation is investigated. Their
boundary sets are investigated for fractal properties. The symbolic dynamics apparatus obtained relations for
estimating the Hausdorff dimension on top of boundary sets of dynamical systems with a multivalued evolution
operator in which nonlinear selectors do not intersect, and for the partial case with self-intersections. The
uniqueness and the necessary condition for the existence of a solution of the proper relation for the case of self-
intersections is proved. Methods for constructing dynamic modes maps and the senior Lyapunov index for
systems with multivalued evolution operators with reduction of time computational complexity are generalized.
Spatio-temporal computational complexities of their modeling are obtained and presented, and their
representation of their states by multisets is proposed, to minimize these computational costs. Keywords: time-
advance systems, dynamic system, fractal dimension, Lyapunov exponents, Hutchinson operator, multi-valued
maps, symbolic dynamics, computation complexity.
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