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MOJENIOBAHHA NPOLIECIB AU®Y3Ii Y ABO®A3HIA CMY31 3 BUNAOKOBO
PO3MILLEHUMW KYJTIbOBUMW BKNKOYEHHAMW, 30CEPEKEHUMU BUTA
FPAHULIb TINA. I. NTOBYQOBA MATEMATUYHOI MOAENI

IMo6ydosano mamemamuuny modeasb OuPy3ii omiukosoi peuosunu y 08ogasrnomy
MINT 3 KYAbOBUMU BKANOUECHHAMU, POIMIWEHUMU OIAL 2PAHUYD Mia, 3a Heldeanb-
HUX YMm08 KOHMAKMY PYHKYLL KOHYEHMPAYIT HA MIHCPHAZHUX 2PAHUYAL. 3 8UKO -
PUCTNAHHAM DPIBHAHHA HOPMAAL 00 NOBEPIHT KYALOBO2O 6KAIOUEHHS OMPUMAHO
pisHAHHA Ougy3ii Oas miaa 8 YLAoMmy, 3aNUCAHO YMO8U KOHMAKMY Ma 00ePHCAHO
iHmezpo-ougpeperyiarvre pienanus Boavmeppa — ammepwmetina 3 sunadrxosum
A0pom. Po36’a30K yb020 PIiBHAHHA 3HAUOeHO memodom mocaidosrHux imepayill y
suzaa0l pady Hevmana. IIpogedeno ycepedHenHs sunadko80zo noas KOHYEHMPAYil
3a wacmkosux eunadxis 6ema-po3nodiny 8KAOUEHD, WO ONUCYIOMb CMPYKMYPY 3
HAUOGIABWL TMOBIPHUM POIMIUWEHHAM BKAOUEHb 0ias 2panuyb misa. Ompumano
PO3PAXYHKO8T POPMYAU 04 00UUCACHHA KOHYEHMPAYIt 4aCMUHOK O0MIUWKOB0T
peuosuHU Y 080PAZHOMY MIAL 3 KYALOBUMU BKAIO UEHHAMU.

Katouoei caosa: dugysis, domiuikosa peuosura, sunadko8o HeodHOPIOHA cmpykmypa,
KYAbo8e 8KAOUEHHS, UMOBIPHICHUU Oema-Ppo3nodin, HeldeaabHa YMO8a KOHMAKMY,
inmezpo-ouepenyiasvre pisHAnHA Boavmeppa — I'ammepwmetina, pad Hetlimana.

MODELING DIFFUSION PROCESSES IN A TWO-PHASE STRIP WITH RANDOMLY
DISTRIBUTED SPHERICAL INCLUSIONS LOCATED NEAR BOUNDARIES OF THE BODY.
I. CONSTRUCTION OF THE MATHEMATICAL MODEL

The mathematical model of the diffusion of an admixtures in a two-phase body with
spherical inclusions located near the boundaries of the body under imperfect contact
conditions of the concentration at the interphase boundaries is constructed. Using the
equation of the normal to the surface of a spherical inclusion the diffusion equation for
the whole body is derived, the contact conditions are written and the Volterra — Ham-
merstein integro-differential equation the kernel of which is a random function is ob-
tained. The solution of this equation is found by the method of successive iterations in
the form of the Neumann series. Averaging of the random concentration field is carried
out for particular cases of the beta-distribution of inclusions, which describe the struc-
ture with the most probable location of inclusions near the boundaries of the body. The
calculation formulae for the concentration calculation of particles of the admixture
substance in the two-phase body with spherical inclusions are obtained.

Key words: diffusion, admixture substance, randomly inhomogeneous structure, sphe-
rical inclusion, stochastic beta-distribution, imperfect contact condition, Volter-
ra — Hammerstein integro-differential equation, Neumann series.
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