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1. Ycepenneni mogerni nudysii B 1opucTOMy cepeoBuUlIli 3 HEJIiHIHHOIO aficopOLieio Ha Mexi

2. Homogenized models of diffusion in a porous medium with nonlinear adsorption at the boundary

Pedepar:

1. Y puceprauiiiHiii po60Ti BUBYAIOThCS IMTAHHS YCEPEeAHEHHS KpallOBUX 3a/ia4 171 PiBHSIHb AUQY3ii B CUIBHO
nepdoposanux obsactax Q_o = Q \ F_o 3 HesniniliHO0 agcop6buieto Ha mexi F_n. O6macts gudysii Q_o 3anexuTs Bif,
MaJIoro rnapameTpa 0 Tak, 1o npu oo0 nepdopyroda MHOKKHA F_0 cTae Bce 6ibill TOpi3aHOIO I pO3TalIOBYETHCS B
(dixkcoBaHil o6sacTi Q Bce 6isbll WinbHO. Judy3iiiHi TpoLecy po3risgalThcs B Iep(OpPOBaHUX 06J1acTsax (Q_O IBOX
TUIIiB: CUJIBHO 3B'SI3HUX 00JIACTAX 1 00J1aCTAX i3 APIOHO3€PHUCTOI0 MexXelo. JI71s1 060X TUIiB Nep(OPOBAHUX

CTPYKTYP TEOPisl ycepeIHEHHS TPEThOi KpaloBoi 3a/1a4i 3 HEJTIHITHOIO KPalOBOIO YMOBOIO CTAHOBUTDL 3HAYHUN
iHTepec i paHille He 6ysa ro6ynosaHa. [lepiia yacTuHa pobOTH IPUCBSIYEHA yCcepeAHEHHIO N1Qy3iliHuX IpoLeciB B
CHJIBHO 3B'SI3HUX 00JIACTAX. Y IPyroMy po3ziji BUBYA€ThCS KpalioBa 3a7a4a JJ1s1 PiBHSIHHS CTalioHapHOi nudysii 3
HeJliHilHOoI0 aficopbuieio Ha Mexi F_no. [Tpu koskHOMY (iKCOBaHOMY O JOBELEHO iCHYBAaHHS €JMHOTO PO3B'A3KY U_O(X).

JocminKeHo aCUMIITOTUKY PO3B's3KiB U_0(x) py 000, BCTAHOBJIEHO YMOBU 301KHOCTI Ta OTPUMaHO ycepeiHeHe



piBHSIHHS. Y TPETbOMY PO3/iJli PO3IJIAAAI0ThCS 00JIACTI JIOKATbHO-TIEPIOAUYHOI CTPYKTYPH, [JIS SIKUX OTPUMaHi sIBHI
dopmyn 17151 e(PEeKTUBHUX XapaKTEPUCTUK CepeoBUla. YeTBepTUil pO3/il MPUCBSYEHO PO3IJISAY TOYaTKOBO-
KpailoBoi 3a7ia4i /1 PiBHSIHHS HecTalioHapHOoi Audy3ii 31 BHECEHHSIM YacTOK AUPYHAYIOUOI pEYOBUHU PiIUHOIO.

I1pu ko>xHOMY (PiKCOBAaHOMY O IOBELIEHO iCHYBaHHS €IMHOTO PO3B'SI3Ky U_0(t,x). BUBUeHa aCUMIITOTUYHA MIOBEIHKY
pO3B'3KiB u_0(t,x) npu 000, BU3HAY€Hi yMOBU 30DKHOCTI Ta OTPUMAHO yCEPEQHEHE PiBHSIHHS, L0 ONMACY€E FOJIOBHUMN
YjleH aCUMIITOTUKY. [1'SITHI pO3Ain CcKlafae APyry YaCTUHY JucepTalii i IprUcBsiYeHui po3risany AudysiiHux
IIPOLIECiB B 06J1aCTAX 3 IPiOHO3EPHUCTOIO MEXeEI0. BuByaeThes KpaitoBa 3afa4a 17151 piBHSIHHS cTalioHapHoi Audysii

B 00J1aCTi, IOATKOBOI 4O BEJIMKOTO 4KCJIa IPiOHMX MOTJIMHAIOYMX YaCTOK-KyJIb, pagiyca nopsaky O(o™ o), o>1, pyHKUis
NIOTJIMHAHHA Ha NOBEPXHi IKUX Mae nopsnok O(o”™ o), 0=o(o). JoclimpKeHo BIUIMB IapaMeTpiB 0O, 0 Ha aCUMIITOTUKY

PO3B's13KiB U_0(X), BU3HAYEHi YMOBU 30DKHOCTI 11 OTPMMaHO ycepeHeHe PiBHSIHHSL.

2. The thesis is devoted to the question of homogenization of boundary value problems for equations of diffusion in
strongly perforated domains Q_n = Q \ F_no with a non-linear Robin's boundary condition. The domain of diffusion
Q_no depends on the small parameter such that the perforating set F_no becomes more and more loosened and
distributes more densely in the fixed domain Q as oo0. Diffusion processes are considered in the perforated domains
Q_ o of two types: in strongly connected domains and in domains with fine-grained boundary. For both types of
perforated structures, the theory of homogenization of the third boundary value problem with a non-linear

boundary condition is of great interest and has not yet been constructed. The first part of the thesis is devoted to

the homogenizing of diffusion processes in strongly connected domains and contains sections 2-4. Section 2
concerns a boundary value problem for a equation of stationary diffusion with a non-linear adsorption on the
boundary of F_n. For each fixed o it is proved the existence of the unique solution u_n(x). The asymptotic behavior of
solutions u_n(x) as oo0 is studied, conditions of convergence are established and a homogenized equation is obtained.
Section 3 deals with the domains of locally-periodic structure, for which explicit formulas of effective

characteristics of the medium are obtained. Section 4 concerns an initial boundary value problem for an equation

of non-stationary diffusion with non-linear absorption on the boundary and the transfer of the diffusing substance
by fluid. For each fixed o the existence of the unique solution u_n(t,x) is proved. The asymptotic behavior of solutions
u_n(t,x) as 000 is studied, conditions of convergence are derived and a homogenized model of the diffusion process is
obtained. Section 5 is devoted to diffusion processes in the domains with a fine-grained boundary. The
corresponding boundary value problem is studied for the stationary diffusion equation in the domain, which is
additional to a large number of fine (of radius O(n”n), o >1) adsorbing grain-balls . The absorption function on surfaces
of the grains is O(o”n), o=0(n). The influence of the parameters o, o on the asymptotic of the solutions u_n(x) is analysed, tl
conditions of convergence are determined and a homogenized equation is obtained.
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