O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMeP: 0512U000475
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpauii: 14-06-2012

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya
Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. lauko Borman Mocudosuy

2. Datsko Bogdan Yosyfovych

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: nokrop Hayk
AcnipaHTypa//IOKTOpPaHTypa: Hi

IIIndp HayKoBOi cneniaabHOCTI: 01.05.02

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: MaremaTyHe MOJIEMIOBAHHS Ta 06YMCIIIOBATIbHI METOIM

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JlaTa 3axHcCTy: 25-05-2012

CreniaJbHICTh 32 OCBITOIO: 7.080202

Micue po6oTH 34,00yBayYa: [HCTUTYT IPUKJIAHKX IPO6IIEM MexaHiku i MaTematuky iM. S1.C. Tlincrpuraya HAH

Ykpainu

Kopg 3a €IPIIOY: 03534430

Micue3Haxoa KeHHs: 79060, m.JIbBiB-60, Bys1. HaykoBa, 3 6

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK Ykpainu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BY€HOI pagH (pa30Boi CleliaJai30BaHOi BYEHOI pazu): [135.195.01
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

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

BHKOHAHO JHCEPTaIlilo

IloBHe HaliMEeHYBaHHS IOPHUAHUYHOI OCOOM: [HCTUTYT IPUKJIALHNX IPOGIIEM MEXAHIKU | MATEMATHKH iM.
A.C. Tligcrpuraya HAH Ykpainn

Kopg 3a €IPIIOY: 03534430

MicuesnaxomerHﬂ: 79060, m.JIbBiB-60, Bys1. Haykosa, 3 6
dopma By1acHoCTI:

Cdepa praBJIiHHﬂZ HaujonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 27.35

Tema gucepranii:
1. MaTemaTr4He MOJEJIIOBAHHS SIBULL, CAMOOPraHi3allii Ha OCHOBI €BOJIIOLIMHNX HEJIHIMHUX CUCTEM PiBHSIHD 3

LiTUMHY i POOOBUMU MOXiTHUMU

2. Mathematical modeling of selforganization phenomena by evolutionary nonlinear systems of equations with
integer and fractional derivatives

Pedepar:

1. Inceprauis NpucBsY€Ha MAaTEMATUYHOMY MOJEJIIOBAHHIO SIBUI CAMOOPraHi3allii B €BOOLIMHNIX HEJIHINHUX
crucremax. B poborTi 3ar1ponoHoBaHO MaTeMaTU4Hi MOJIeJi Ta METOY, SIKi 1ajlid 3MOTY SIK OTPMMAaTU HOBi pe3yJibTaTh
B 00J1aCTi HeJMiHINHUX gudepeHIiabHUX PiBHSIHD 3 LIIUMU i IPOOOBUMU MOXiTHUMHU, TaK i TEOPETUYHO MOSICHUTHU
Ta JOCTIAUTH Psif, HENiHIMHUX SBUIL, B HEPIBHOBAKHUX (Di3UYHUX, XIMIYHUX Ta 6i070TiYHUX cucTeMax. [1pu
IOCJIiIKeHHI HeJIiHIMHMX CUCTeM 3 KIIACUYHMMMU TOXiTHUMU OCHOBHA yBara MpujisieHa po3po01i MPUKIagHUX
MaTeMaTU4YHUX Mojiesiell. Ha OCHOBI 3arTpoOHOBaHUX B pOOOTI MaTeMaTUYHUX MOJieJlel peakuiiiHo-1udysiiiHoro
THUITy IPOBELEHO [OCIiIP)KEHHS SIBULL YTBOPEHHS [IPOCTOPOBO-HEOQHOPIJHUX CTAlliOHAPHUX i 6DKy4nx obactent
BHCOKOI I'YCTUHM CTPYMY B HaIliBIIPOBIJHMKOBIN Ta HU3LKOTEMIIEPATYPHIl ra3oBii niasmi. [Iposeneno

MaTeMaTUYHE MOJEJIIOBAHHS SBUII CAaMOOPraHi3aliii, SIKi MaloTh MiClLie MTpU JIA3€PHOMY OIPOMiHEHHI



HaMiBIPOBiIHUKOBUX MaTepianiB. Ha 0CHOBI MaTeMaTUYHOI MOJEeJIi peakUiitHO-IU(Y3i1HOrO TUITY TIOSICHEHO
MEXaHi3MHU JIOKaJIbHOTO IPOIJIABY Ta SIBUIIE CKJIAAHOro (OPMOYTBOPEHHS IIif YacC MiaBjieHHs. Po3pobieHa
MaremMaTU4Ha MOJEJIb I JOCJiIKEHHs ITPOLECIB NIOMMPEHHS TEIJIA B )KMBUX TKAHUHAX, KA 3BOJAUTHCS 10
cucremu nudepeHLianbHUX PiBHIHb peakuii-gudysii i BpaxoByloe (ppaKkTajbHy CTPYKTYPY CyIUHHOI Mepexi. [s
MaTeMaTUYHUX MOJiesiel 3 TpOOOBUMYU MOXITHMMY IOOYZ0BaHA TEOpis JiHIHOI CTIMKOCTI 1J1s1 HeiHIMHUX
€BOJIIOLITHUX CUCTEM 3i 3BUYailHUMU Ta YACTUHHUMMU IPOOOBUMU MOXiTHUMU. [IpoBeieHO TeoOpeTUYHUM aHai3
MOXJIMBUX HECTIMKOCTEN B cUCTeMax peakuii-nudysii 3 noxifHuMu palioHasIbHOTO NOPSIKY Ta AOCIIIKEHO YMOBU
BUHMKHEHHS Ta €BOJIIOLiI0 aBTOXBUJILOBUX PO3B'S3KiB B TAKMX CUCTEMAaX. 3alpPOIIOHOBAHO YMCJIOB Ta
HaITiBaHAJIITUYHI METOOVKMY [IJIsl €BOTIOL[iNHUX HEJIIHIHHUX CUCTEM 3 TPOCTOPOBUMMU i YaCOBUMU APOOOBUMU
noxigHumu. BuBueHi B poOOTi sBUILLA caMOOpraHizallii HOCSTb 3arajbHui XapakTep i MOXyTb OyTU BUKOPUCTaHi [1pU

IOCIIiIPKEHH] MKXPOKOTro KJIaCy HEJIHIMHNX aKTUBHUX CHUCTEM.

2. The thesis is devoted to mathematical modeling of self-organization phenomena in evolutionary nonlinear
systems. The work presents mathematical models and methods that make it possible to obtain new results in
nonlinear differential equations with integer and fractional derivatives and theoretically explain and explore the
variety of nonlinear nonequilibrium phenomena in physical, chemical and biological systems. In the study of
nonlinear systems with classical derivatives the main attention is paid to the development of applied mathematical
models. In particular, the matematical models for nonequilibrium electron-hole plasma are formulated. The
analysis of possible instabilities and conditions for stratification of concentration of electric current carrier, its
temperature and electric field is conducted. It is shown that the mathematical models are described by reaction-
diffusion equations and that makes it possible to explore stratification phenomena in semiconductor structures.
The new stationary spatially inhomogeneous solutions of autosoliton type of giant amplitude are studied, which
made it possible to expand the understanding of attractors in the stable nonlinear nonequilibrium systems, and
formulate the theoretical basis for the processes of microplasma instability. Based on reaction-diffusion
mathematical models the formation of spatially inhomogeneous stationary and running pulses in semiconductor
and low-temperature gas plasma is studied. The mathematical modeling of the self-organization phenomena
during laser irradiation of semiconductor materials is performed. Based on mathematical models of reaction-
diffusion mechanism of local melting, and based on the free boundary problem the process of complex structure
formation during melting is studied. A method for numerical solution of quasi-stationary Stefan problem is
developed. A new mathematical model of the heat propagation in living tissues described by the system of
differential equations of reaction-diffusion, taking into account the fractal structure of the vascular network, is
considered. The mathematical models with fractional derivatives and their applications are considered. The
general principles of a mathematical model of spatial and temporal operators of fractional order in media with
anomalous diffusion and heriditary attribute are described. The theory of linear stability for nonlinear evolution
systems with ordinary and partial fractional derivatives is developed. The theoretical analysis of possible
instabilities in reaction-diffusion systems with derivatives of rational order and obtained conditions for various
types of instabilities depending on system parameters and the fractional order derivative is performed. A new type
of bifurcations of spatially homogeneous solutions in reaction-diffusion systems with fractional derivatives is
revealed. The new types of nonlinear solutions for the basic reaction-diffusion systems with fractional derivatives
and new types of limit cycles for fractional systems of ordinary differential equations of classical nonlinearity are
obtained. The characteristic equation for reaction-diffusion systems with rational derivatives of different order is
studied. The dynamics of monostable and bistable systems with anomalous diffusion is performed. The main types
of nonlinear dynamic systems with fractional derivatives are studied. The numerical and semi analytical methods
for nonlinear systems for evolutionary equations with spatial and time fractional derivatives are proposed. The
self-organization phenomena considered in this thesis are general in nature and can be used to investigate a wide
class of nonlinear active systems.
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