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Anomauias—PoboTa NpHUCBSIYEHA MaTeMaTHYHOMY
MOJCTIOBAHHIO TMpolieciB  rereponudysii  gomimok 3a ix
KACKAIHOTO po3najJy B Tili 3 JBoMa muisixamm mirpamii. st
KOHKPETHOI cxeMu po3naay cpopMy/ILOBaHi 3B’ si3aHi KpaiioBi
3aaadi rereponndysii kackagHoro Tumny. Po3p’si3ku kpaiioBux
3aa4  OTpUMaHi  3a  iTepamiiiHo®  mpomeayporw 3
BUKOpHUcTaHHSAM yHKiil 'pina.

Abstract—The work is devoted to mathematical modeling
the processes of heterodiffusion of admixure under its cascade
decay in a body with two migration ways. For the specific
scheme of decay, associated initial-boundary value problems
of heterodiffusion of the cascade kind are formulated.
Solutions of the associated problems are obtained by iterative
procedure with using Green functions.

Kmouoei cnosa—mamemamuuna mooenn; zemepooudysis;
KAcKalOHuil ponad; copouin-odecopouis;, Kpaiioea 3adaua; yHk-
uin I pina.
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I Bervin

[TporHO3yBaHHS MOIIMPSHHS PO3MATHUX JOMIIIKOBHX
CyOCTaHIilM y TPYHTAX Ta OIHKA 3aXHIICHOCTI TPYHTOBHX

BOJ BiJl MOBECPXHCBUX TCXHOTCHHHX 3a0PYIHCHBb 0a3YETHCA
Ha TECBHUX MOJCIBHHUX YABICHHAX IPO IX JIOKANbHUH 1
MPOCTOPOBHH NEPEPOMOAINT Y TPHUIIOBEPXHEBUX IHMapax
3emmi [1]. Tlporec mepeHOCY YAaCTHHOK JOMIIIKOBHX CyO-
CTaHINi € OCOOIMBO IHTCHCHBHHM V BHITAJKY 3BOJOKCHHUX
MPUIOBEPXHEBUX MIAPiB, KOIM MOPH CEPEAOBUINA IIPAK-
THYHO TMOBHICTIO HACHICHI BOIOFO [2]. Toai AoMimmKoBi yac-
THHKH 3HAXOZATHCS B  Pi3HEX  (PI3MYHMX  CTaHax,
mepedyBarodn B 007aCTi TPABITAIIIHO PYXOMOTO BOTHOTO
TMOPOBOTO PO3UMHY, aACOPOINI 1 3B’ A3HHUX 31 CKEJICTOM IIa-
pax Bomm Ta obOmacti camoro ckenery [3]. ¥V mmx craHax
YACTHHKU MAFOTh Pi3HY PYXJIMBICTh, XapaKTCPU3YIOTHCS Pi3-
HUMH Koe()iIlieHTaMH KOHIICHTPAUIHHOTO PO3IIMPEHHS, TO-
mo. Y pe3yabTari MpoIec MPOCTOPOBOTO MEPEHECCHHS TEX-
HOTCHHHX PCYOBHMH BiIOYBA€THCA NCKLIPKOMA MIIIXaMH 1
CYIIPOBOIKYETHCS TOKATbHUMHY MIEPEXOAAMH 3 OTHOTO IIISI-
Xy mudy3ii Ha iHOmMi (polecH THIY copOii-aecopOIii).
BaxmBoro 0coOmUBICTIO TporeciB rerepoan(hy3ii TeXHO-
TCHHHX CYOCTaHIIIH € iX HATYpaNbHHHN po3maj (Aerpasaris),
SIKMH BiIOYBA€THCS 3 OJMHAKOBOKO IHTCHCHUBHICTIO ¥ KOXKHO-
MYy 3i 3ragaHux CTaHis [4].

Y poboTi B paMkax Momemi TeTepoanu(h)y3HOTO MacoIe-
peHoCy, MoOYA0BAHOI HA OCHOBI INIXOIB 1 METOMIB TEPMO-
JUHAMIKA HEPIBHOBAXKHHUX IIPOLECIB 3 BHKOPHUCTAHHSM,
VSIBJICHB (DI3MKH TBEPIOTO TiJIA TA MEXAHIKU CYLITBHOTO Ce-
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pemosuma, [5] copmynsBaHO Kpaiiosi 3aga4i qudys3ii xBo-
Ma IUIIXaMH 3 VPaXyBaHHAM TMPOLCCIB copOuii-mecopOuii
YACTHHOK 3a iX KACKAgHOTO po3many [0], kKoam po3B’I30K
33734l Ha OJTHOMY €Tarll € [PKEPEIOM Ha HACTYITHOMY.

po3naaHa JOMILLIKOBA peuyoBHHa

copOutist

II. MATEMATHUYHE MOJEJIOBAHHS I'ETEPOIU®DY3IT
JOMIIIIOK 3A KACKAJTHOT'O PO3IIALY PEUOBHUH

Hexaif yacTHHKH OTHOTO XiIMIYHOTO COPTY, SKi po3ma-
JAFOTHCS,, MITPYIOTH Yy TuIl 3 JBOMA NUIIXaMH Mirpaii
(apiOHODMCTICPCHE CCPCIOBHINE, MOHOKPHCTATH TOMIO) [7-
10]. TlpuuoMy pedoBHHM, SIKi YTBOPHIHCS B HACIIIOK
pO3Iamy, TAKOK MOXKYTh PO3IIAAATHCS. SIK MPHKIA TAKOTO
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Puc. 1. Cxema po3maay JOMIIIKOBOI peUOBHHHE Ta IIPOIECiB MepeXoAy YaCTHHOK MK CTAHAMH JULI MOJeJli TeTepoudy3ii JBoMa MIIIXaMU

KACKaTHOTO PO3MAay MOYKHA HABSCTH pamionykmiam [11] 3 ix

PAmiOAKTHBHEM PO3MAI0M
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a00 pI3HOTO POAy XIMIUHI CHOAYKH (TICCTHI[UAW, HITPATH,
HITPUTH TOIIO), fAKi PO3MATAIOTHCH BHACTIAOK XIMITHHX
peaxiii [11, 12].

Jna Bumanky rerepoamdysii OBOMA IIIIXaMH CXeMa

KaCKAJHOTO PO3MAAy MITPYIOUHX PEHOBHH KS?) MOJaHA HA

puc. 1, 1 YACTHHKH PESUOBUHU KSN) € HEpO3MAAHOK (TYT | -

HOMEp €TaIy Po3many, j - MULIX Mirparii).

MaremarudHa MOJACTH CKIAJAETHCA 13 B3a€MO3B SI3AHINX
CHCTEM PIBHSIHD TeTepoau(y3ii TOMIIIKOBOI PSUOBHHE TBOMA
IUIIXAMH 3 VPaxyBaHHAM TNPoUeciB copOmii-gecopOmii [13].
3a KaCKagHOTO PO3MAAYy MITPYIOUHX YACTHHOK Y Oe3po3Mip-
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JMmy mmixy  gugysii,

KOe(ImiEHTH  IHTEHCHBHOCTI  COpPOOBaHHX

(i=LN), ag\/) - KOCQImieHT, AKHA BH3HAYAE YACTKY

HEPO3MAIHOI PSUOBHHM, IO YTBOPWIJIACS BHACTIIOK PO3MALy
Ha 7 -my kpoui K';” (i=0,N-1).

J11 OTHOBHMIPHOrO 3a HPOCTOPOBOK) KOOPAMHATOH) BHU-
nmaaKy (Iapy TOBIIUHH £, ) HAKJIAJACHO TaKi KpaioBi YMOBH
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Tyr o (0<o<1) - mapamerp, SIKUH BU3HAYAE HACTHHY
JOMIIITKH, IO 3 MOBCPXHI Tijla MOTPAIIA HA MIBHIKHH IITX
audysii (ctan 1), To6T0 d{¥ > dS?

Posp’s30x  kpatiooi 3amawi (1), @), (5) mma i=0,
3HAHACHUH 3 JOMOMOTOK) IHTCTPANFHUX IMCPCTBOPCHB Jlaruia-
ca 3a 4HacoMm i sin-meperBopeHHa Dyp’e 3a MPOCTOPOBOXO
KOOpAUHATOO [14].

VY zaramproMy Bunaaky mut [ =1,...,N -1 [15] po3s’sm3ku
Kpaiiosux 3aaa4 (2), (4), (6) mogano uepe3 ¢yHkii ['pina [16]
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Jns Bumaaky { =N (uepo3mazni a0 HEIIKIIABI JOMIII-
ku) [17] mpouec MacCONEPEHECEHHsA OMUCYETbCS KpPaHOBOKO
samagero (3), (4), (6). Ii po3p’sa30x Takoxk momAHO uepes
BiAnoBigHy (yHkuiro ['pina aHanoriuso 10 (7)
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bi (S GE-N )(E_,,E_,’;T,T’) - (yuxkuii ['pina 3aga4i (3), (4), (6) i 3a10-
BOJIBHSIOTH BiJTIOBITHI KpaloBi 3a1a4i 3 TOUKOBUM [HKEPEIIOM

BHUCHOBKH

OTpuMaHHI AaHATITHIHHAX PO3B SI3KIB KPAHOBHX 3a7ad Te-
Tepoaudy3ii KaCKaaHOTO THILY JO3BOJUIE HE TLIBKH IIPOBO-
JUTH KiTbKICHUH Ta AKICHHH aHANI3 KOHICHTPALIH PO3MAaTHHX
JOMIIIOK HAa IIBHIKOMY 1 MOBIIPHOMY ILIIXAaX Mirpamii Ta
iXHBOI CyMH, a H 3HAUTH IXHI MMOTOKH MACH, fK i BH3HAYHTH
KIIBKICTh BIJIOBIAHMX PEYOBHH, IIO 32 NECBHUH HMPOMIKOK
yacy MPOHIUTH Yepe3 ONHMHHUIMO IUTOM ACAKOI IMOBCPXHI,
HAIPHUKIAJ, Yepe3 HIGKHIO TPAHULFO [IApy.
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