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1. VcepenmHeHHs HemiHINHMX 3a7ja4 MaTeMaTUIHOI Pi3uKy

2. Homogenization of nonlinear equation of the mathematical physics

Pedepar:

1. Inceprarnjifina po60Ta IpUCBIYeHa NOOYOBi yCEpeHEHNX MOJIe/Iel HeJliHIMHMX CTallioHaPHUX Ta €BOJIIOLIMHUAX
337124 MaTeMaTUYHO (Pi3MKH i3 MBUAKOOCLMIIIOIOYMMY KoediieHTamu ab0 Takux, 0 PO3IJISAAI0ThCS B 006J1aCTsIX
CKJIaJTHOI MiKpOCTPYKTYpH, 32 AorioMoror metosis MMEX Ta meToay nBoMacuTabHoi 361KHOCTI. Y nepuiomy
po3nisi guceprauii BBeeHi HaBaXKJIMBIllli BU3HAYEHHSI, OIIMCaHi 'OJIOBHI METOLM TeOpil ycepegHEHH Ta icTopid ii
PO3BUTKY. Y IpyroMy po3/iji Aucepranii ogepskaHi ycepegHeHi Moesi TiHINHUX NapaboJliYHUX Ta HeJTiHIHUX
€JIINTUYHYX 3a7la4 TUIY OABINHOI MOPUCTOCTI 3 TOHKUMHU IiTMHAMU. TpeTiil po3xin nucepranii TpuCBsSYEeHO
yCepeIHEeHHIO eJiNTUYHUX Ta NapabosiuHuX 33a4 y 3MiHHUX nTpocTopax Cobosesa. Ha nepioguyHux npuxiaagax
L7151 337124 TUITy [TOJBIMHOI IOPUCTOCTI IOKa3aHa 3aJIEXKHICTh BUAY yCEePeIHEHOi MOAei Bif MIBUAKOCTI 30iry
[IOKa3HMKa P 0 He30ypeHoro rnoka3Huka p0. ¥ yeTBeproMy po3ziii aucepralii ofgepikaHi ycepegHeHi Mozienti s

piBHsHHS ['MH36ypra-JlaHgay y c1a603B's13aHUX 00J1aCTIX. MaTeMaTUYHO CTPOTO OJep>KaHo BUpa3 IJisl



crauioHapHoro edekry Jxosedcona. [T'aTuil po3nin nuceprauii IpUCBIYEHNN yCEPENHEHHIO TeYill CTUC/INX PiyH,
1110 He 3MIllyI0ThCS, TUIY Ta3-BOZA Y IOPUCTOMY CEPELOBULL. Y IIOCTOMY PO3JiJi AucCepTalii po3rsHyTi HeMiHiHI
€BOJIIOLVHI PIBHSHHS Y CEPENOBUILAX [TOJBIMHOI IOPUCTOCTI Ta CEpeHOBUIIAX 3 TacTKaMU. Lli Mogeti y KpUTUYHUX
BUMAJIKaX € MOJIeJISIMU 3 IaM'STTIO. [171s1 HamiB-JIiHiNHUX €BOJIIOLIMHUX PiBHSHDb B 00JIaCTSIX 3 TACTKaMU Ofiep>KaHa

30DKHICTD I7106a7IbHUX aTTPAKTOPIB BiANOBIAHNX AUHAMIYHIX CUCTEM.

2. The thesis is devoted to the derivation of the homogenized models for nonlinear stationary and evolutionary
problems of the mathematical physics with rapidly oscillating coefficients or considered in domains with a
complex microstructure by the method of mesoscopic energy characteristics or the two-scale convergence
method. The First chapter is devoted to the description of the definitions and the main methods of the
homogenization theory as well as the history of its development. In the Second chapter we obtain the
homogenized models for the linear parabolic and nonlinear variational problems of double porosity type in the
case of thin fissures. For the linear parabolic equations it is proved that in the case when the square of the opening
of the fissure is of the same order as the permeability of the matrix part, the homogenized model is a model with
memory. The Third chapter is devoted to the homogenization of elliptic and parabolic problems in the variable
Sobolev spaces. On the periodic examples, for the elliptic and parabolic double porosity type problems it is shown
that the form of the homogenized model essentially depends on the convergence rate of the growth function p to
a non--disturbed growth function p0. The Fourth chapter is devoted to the derivation of the homogenized models
for the Ginzburg-Landau equation in weakly connected domains. The well known Josephson phenomenon is
rigorously derived as result of the homogenization process. The Fifth chapter is devoted to the homogenization of
an immiscible compressible two-phase flow such as water-gas in porous media with rapidly oscillating porosity
function and the global permeability tensor. In the Sixth chapter we consider nonlinear evolution problems in
double porosity media and in media with traps. In the case when the square of the opening of the fissure is of the
same order as the permeability coefficient in the matrix part, the homogenized reaction-diffusion model in the
double porosity media is a model with memory. The obtained homogenized models for the parabolic and
hyperbolic semi-linear equations are also models with memory. For these models the convergence of the global
attractors of the corresponding dynamical systems is also proved.
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