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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOpPHK: 27.41

Tema gucepranii:
1. TpaHUYHi UUKIIY i AUCUNIATUBHI CTPYKTYPH B CUCTEMAX, SIKi ONUCYIOThCS AudepeHLiaTbHUMU PiBHSIHHSIMU 3

IPOOOBUMU TTOXITHUMU

2. Limit cycles and dissipative structures in systems described by differential equations with fractional derivatives

Pedepar:

1. B pucepTauii OCIiIKEHO BIACTUBOCTI HEJIHIMHUX CUCTEM 3 pOOOBMMH MOXiIHUMH, SIKi y3arajabHIOIOTh KJIACUYHI
aBTOKOJIMBHI i aBTOXBUJIbOBI cucTeMU. [IpoBesieHO JiHiIHMI aHATi3 CTIKOCTi 6230BMX aBTOXBUJIbOBUX Ta
aBTOKOJIMBHUX CHUCTEM 3 IPOOOBUMMU MOXITHUMH i IOKa3aHO MOSKJIMBICTD peasidaliii B HUX pisHUX TUIIIB O6iypKaliii.
BuBueHO (pOpMYBaHHS aBTOKOJIMBHUX Ta aBTOXBUJIbOBUX PO3B'SI3KiB y CUCTEMAX 3 OJIHAKOBUMHU Ta Pi3HUMU
NopsiiKaMu OpoO0OBUX MOXiAHUX. BUSBIEHO, 10 B 3aJIEXKHOCTI BiJi BEJIMUMHU Ta CIiBBiIHOIIEHHS JPOOOBUX
NOXiIHMX B 6a30BUX CHC-TE€MAaX MOXYTb BUHUKATH SIKICHO Pi3Hi TUIM aBTOKOJIMBHUX Ta aBTOXBUJIbOBUX PO3B'SI3KiB.
3a 1011OMOro10 KOMII'IOTEPHOTO0 MOJEJIIOBAHHS 1711 MOZIEJIbHUX CUCTEM I100yI0BaHO 06JIaCcTi HECTIMKOCTI Ta
IleTaJIbHO NPOAHAaJi30BaHO BJIACTUBOCTI FPAaHUYHNMX LMKJIIB Ta JUCUNIATUBHUX CTPYKTYP. JJOCIiIKEHO BIaCTUBOCTI
IVICUTIATUBHUX CTPYKTYP, 5IKi MOXKYyTb BUHUKATHU B 00JIACTi CTIMKOCTI cUCTEMU. 3allpONIOHOBAHO YK CEJIbHI Ta

HaITiBaHAJIITUYHI METOAWKY TOCIIIKEHHS €BOJIIOLIMHNX HEJTiHIMHUX CUCTEM 3 IPOOOBUMU MOXiTHUMU. Po3pobieHo



I[MaKETU MPUKIIAOHUX TIPOTpaM [Jid YN CEJIbHOTO MOAETIOBaHHA HeiHIMHUX ,I[I/IHaMi‘{HI/IX CHUCTEM 3 ILPO6OBI/IMI/I

MOXiTHUMU.

2. The thesis is devoted to mathematical modeling of limit cycles and dissipative structures in systems described
by differential equations with fractional derivatives. This dissertation investigates the properties of nonlinear
mathematical models with fractional derivatives, which are fundamental to the study of autowave processes in
systems with integer derivatives. A linear stability analysis of basic autowave and autooscillation systems with
fractional derivatives is performed. Using the examples of FitzHugh-Nagumo and Brusselator mathematical
models, formation of limit cycles and dissipative structures in commensurate and incommensurate fractional
systems is investigated. It is shown that the nonlinearities play a major role in shaping the structures and that the
order of the fractional derivative is an additional bifurcation parameter that can change the stability conditions,
the type of bifurcation and the nonlinear dynamic of system. It is presented that, depending on the value of
fractional derivatives in basic systems there may be qualitatively different types of nonlinear autowave solutions.
Using computer simulation to model systems, there has been constructed an area of instability, and the evolution
of different types of autowave solutions has been studied. A detailed analysis of limit cycles and dissipative
structures properties in the system has been performed. New types of nonlinear solutions in basic reaction-
diffusion systems with fractional diffusion and fractional reaction are obtained. It is shown that in systems of this
kind widely known types of autowave solutions and qualitatively new types of nonlinear dynamics system can
exist. The properties of dissipative structures that can occur in stable areas in fractional reaction-diffusion
systems are studied. Semi-analytical and numerical methods for the study of evolution of nonlinear systems with
time fractional derivatives are proposed. The numerical algorithms and software packages for numerical
simulation of nonlinear systems with fractional derivatives are developed. The nonlinear phenomena considered in
this thesis are general in nature and can be used to investigate a wide class of nonlinear systems with fractional

derivatives.

Jep>kaBHHHM peecTpaniliHuii Homep [iP:

IIpiopuTeTHHH HANIPSIM PO3BHTKY HayKH i TEXHIKH:
CrpareriyHuii npiopUTETHHH HaNIPSIM iHHOBALLiHHOI Ais1JIbHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iyo6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasibHO-€KOHOMIYHA CIPSIMOBAHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaa>KeHHS pe3yJIbTaTiB AHCEpPTalii:

3B'130K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. lauko Borgan Mocudosuy

2. Datsko Bohdan Josifovich
KBasigikanis: 1.¢.-m.u., 01.05.02

InenTudikarop ORCID ID: He zactocoyerbcs



JoparkoBa iHdpopmamnist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizmomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Matu4yuH IBaH IBaHOBUY

2. Matu4uH IBaH IBaHOBUY

KBasigikamis: 1.¢.-m.1., 01.05.01
InenTudikarop ORCID ID: He 3acrocosyetbcs
JopaTrkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. KyTHiB Mupocnas Bosnogumuposuy

2. KyrniB Mupocnas BonoguMupoBud
KBasidikanis: 1.¢p.-m.u1., 01.01.07
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHpopmamist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHoOCTI:

Cdepa ynpasiriHHS:



InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3ak1104Hi BiZOMOCTI
BaacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pagu

Biiacue IIpizBuie Im's I1o-6aTbKOBi
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI

Kymnip Poman Muxaiiniosuy

Kymnip Poman Muxaiinosud

IOpuenko T.A.



