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NPO OAOMH NIAXia 4O YNCNOBOIro PO3B’A3YBAHHA 3AOAY
MACONEPEHECEHHA 3 BEITMKUMU YACINTAMU MEKIIE

Pozeasnymo mamemamuyny modeav nowupenHns aikie y cminyl cyounu. Modeas
onucyemsca Kpatiogoro 3adauero adsexkyii-Oudysii Oas cucmemu 08ox Ougepen-
YIAABHUX PIBHAHDL. ¥ 38’a3kYy 31 cneyuikoro 8xiOHUX napamempie 3adaui — KO-
eiyienm adeexyli 3HAUHO nepesuwyye kroediyienm Ougysii — 3acmocysanus 00
P0368’A3Y8aHHA 3a0aUl KAACUUHO20 MemO0Y CKIHUEHHUX esemMenHmi8 3 ATHIUHUMU Mma
keadpamuunumu Oa3uchumu @Gyrryiamu npuseodums 0o empamu cmivkocmi
061UCN108ANbHO20 NPpoYyecy. ¥ pobomi 3anponorosaro Hosul nidxid 0o po3s’s3y-
8anna 3a0au adsexyli-Ougdysii 3 eseauxumu uucaamu Ilewxne, axuil 6asyemscs Ha
3aMIHT WYKAHOT PYHKYLT eKCNOHeHYIANbHOM Y POpMYato8arti 3a0ayl i 360POMMHIL
3aMIHI MPU 3ACMOCYBAHHI MemodYy CKIHUeHHUX eaemenmis. IIposedeno uucaosuil
aHaNI3 Pe3YAbMamie 3aCMOCY8AHHA 3ANPONOHO8AHO0Z0 Memody 00 HABAUNCEHO20
P036’A3aHHA 3a40aUT NOUWUPEHHA ATKI8 Y CNIHYL CYOUHU.

Kaiouoei caoea: pienanus adsexyii-ougysii, memod CKIHUeHHUX enemenmis, empama
cmitikoemi po3s’asky, uucao Ilexae.

OB O4HOM NOAXOAE K YACNEHHOMY PELUEHUIO 3A0AY
MACCONEPEHOCA C BOJIbLUMMU YNCITAMU MEKNE

Paccmompena mamemamuueckas mo0eas PACNPOCMPAHEHUS NeKAPCME 8 CMmeHKe COCY-
0a. Modeav onucwvieaemcs kpaesoill 3adauell adsexyuu-ouggysuu 0as cucmemvl 08Yx
ougppeperyuarvusvir ypasrnenull. B cessu co cneyuduxoil 8rodnvixr napamempos 3adauu
= xoappuyuenmos adsexyuu 3HauumMervHo mpesviuuaem rodpPuyuenm ouPpdysuu —
npuMeHeHUe KAACCULECK020 Memo0d KOHEUHBLL dNeMeHMO8 C AUHEUHBLMU U Keadpamuy -
HbLMU 0A3UCHBLIMU PYHRKYUAMU NPUBOOUM K nomepe Ycmouuusocmu bluuCAUMEAbHOZO0
npoyecca. B pa6ome npedaodxcen Hoevilli no0xrod k pewenuro 3aday adsexyuu-oup@dysuu
¢ Ooavwumu wucaamu Ilekae, OCHOBAHHBLY HA 3aMeHe UCKOMOU PYHKYUU IKCNOHEHYU-
anvHol 8 Popmyauposke 3a0auu U 00PAMHOU 3ameHe NPU NPUMEHEHUU Memoda KoHeu-
Hblx asemenmos. [Iposeden wUCAEHHBLU AHAAU3 PE3YAbMAMO8 NPUMEHEHUS npediodcer-
H020 Mmemo0a K MPUBAUNCEHHOMY DpewerHuto 3adauu pPACNPOCMPAHeHUs AeKAPCme 8
cmenxe cocyoa.

Kawouesvie caoea: ypasuenue adsexyuu-ouddysuu, memod KOHeuHblLL dnemMeHmos, Nno-
meps ycmotiuusocmu pewerus, vucao Iexae.

ON ONE APPROACH TO NUMERICAL SOLUTION OF THE MASS
TRANSFER PROBLEMS WITH LARGE PECLET NUMBERS

The mathematical model of distribution of drugs in the vessel wall is considered. The
model is described by the advection-diffusion boundary-value problem of for a system
of two differential equations. Due to the specifics of the input parameters of the
problem, when advection coefficients significantly exceeds the diffusion coefficients,
the application to solving the problem of the classical method of finite elements with
linear and quadratic basis functions leads to loss of stability of the computational
process. The paper proposes a mew approach to solving advection-diffusion problems
with large Peclet numbers, based on replacing the unknown function by exponential in
the formulation of the problem and back-replacing during applications the finite
element method. A numerical analysis of the results of applying the proposed method to
an approximate solution of the problem of the distribution of drugs in the vessel wall is
carried out.

Key words: advection-diffusion equation, finite elements method, loss of stability of
solution, Peclet number.
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