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The problem of the stationary porous media flow theory in an isotropic
inhomogeneous media is considered in the assumption that the Darcy law is
fulfilled. The mathematical model of this problem is the elliptic equation for the
stream function, supplemented by second kind boundary conditions at the
reservoir boundaries, and the first kind boundary conditions in regions that are
impenetrable to the liquid.

The structural-variational method (the R-functions method) is proposed to
be used for numerical analysis and that will allow taking into account all the
geometric and analytical information from the problem statement most fully.

OinbTpaliifHOIO TEUI€I0 HA3UBAETHCS MPOCOYYBAHHS Y TTOPUCTOMY CEpPEeJIO-
BUII PiAWH, HAPTHU Ta Ta3y, razoBaHoi [2]. Jlo po3risiny Takux Tediil mPUBOISTH
MPOLIECHU OCYIIEHHS 1 3pOIIEHHs, BTIKAHHS MOPCHKOI BOAM B MPICHY, OOTIKaHHS
TIAPOTEXHIYHUX CIOPY/, MPOCOYYBAaHHSA BOJIW KPi3h 3eMJIsiHI naMOu Tomo. OT-
XKe, po3poOKa HOBUX Ta BJOCKOHAJICHHS ICHYIOUMX METO/IB YHUCEIHHOTO aHAIII3Y
(GLUIBTpALITHUX TEU1H € AKTyaJIbHOIO HayKOBOIO 33/1a4€l0.

PosrnsitHemo cranionapHy 3agady HamipHoi ¢inbrpauii [1]. Hexait maemo
(G1IbTpaLiitHUI TOTIK BOJIM, CXEMa SIKOro HaBe/IeHa Ha puc. 1.
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Pucynok 1 — Cxema ¢iabTpaliiiHoro moToKy BOIH
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Ha puc. 1 o6nacte puibrpanii 2 oOMexeHa HEIPOHUKHUMU MeKaMu 0,
1 0€), (BOHM € JIIHISIMM Te4il) Ta ABOMa Me&xXaMu BogonMu 0Q, 1 0, (BOHU €
MOTEHIIAIbHUMU JTiHIAMH). [lo3HaunMO V=(VX,Vy) BEKTOP IIBHAKOCTI (DIJIBT-
pauiiiHoro notoky. Baxkarumemo, 1mo BUKOHYeThCs 3aK0oH Jlapci. e o3Hauae,
10 BTpaTH Hanopy npu (puibTpauii mponopiiiHi MBUAKOCTI (LIbTpAaLii.
VYBoJs4YM y pO3TJIIA] 32 IOTIOMOI0I0 CITIBBITHOIIIEHB

vX:a—W,vX=—a—W 1)
oy OX
GbyHKLIIO Tedli \y, OTPUMAEMO TaKy 3a/aui:

3(ioy) 2(1dv) gy o

ox\x ox ) oy\x oy
Vo, =0, Wi, =Q. 3)
o ol g @

on 0, on o0,

ne k=«(X,y) — koedimieHT GiLALTpallii, N — 30BHINIHA HOPMajb JO BiIIOBII-
HUX JUISHOK Mexi, H' — miroumit mamip, Q — MOBHU BUTpaTH PiAMHU, sIKi € 3a-
3/1JIeT1/Ib HEBIJJOMUMH 1 BUBHAYAIOTHCS IHTETPAIBHUM CITIBB1THOIIIEHHSIM

J‘l@ds:—H’. (5)
o, K on
PosrnsHeMo nonomixkHy 3amaqy

Lfaan i g ©

OX\ kK 0X ) oyl koy
U, =0, Ul =1, (7)
o al g ®

on|, on 20,

3po3ymino, ko U° — po3B’s30k 3agadi (6) — (8), To pyukmis ¢y =QU”,
Jie BIIMOB1AHO 10 (5)

€ po3B’sI3KOM BHXIIHOI 3a1a4i (2) — (4).
Hexait ¢pyskiii o(X,y), o, (x,y), i=1 2, 3, 4, no0y1oBaHi KOPUCTYIOUHUCH
KOHCTPYKTHUBHUM arapaTtom teopii R-dynkiiit [3] € Takumu, 1mo:
o(X,y)=0 na 0Q; w(x,y)>0y Q; Z_(D =-1,
oQ

o,(X,y)=0 nHa 0Q;; o(x,y)>0y QuU((OQ\oQ);
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oo,

=-1,1=12,34.
on o0,
VY [1, 4] 6yno noBeaeHo, 10 KMYTOK (DYHKIIIH
U= f -2 pEDf g PP (G @), (9)
O 3+ 0, 4 W 3+, 4
ne © =d(X,y) — HeBU3HAUEHA KOMIIOHEHTA, a
f(X,y): ('Ol(x’y)

o, (X, Y) + o,(X,Y) ’
D% = 0w, 4 09 n 00, 4 8_9’
X oOx oy oy
W, 4 (X’ y) =, (X’ y) Ny, 034()(’ y) )
0)173()(! y) = ('01()(1 y) /\a 0)3()(! y) !
€ CTPYKTYPOIO PO3B’SI3Ky KpaitoBoi 3aaadi (6) — (8), TOOTO mpu Oyab-IKOMY BH-
0op1 HeBU3HAYEHOI KOMIOHEHTH @ ¢yHKUis BUrIAAY (9) TOYHO 3a0BOJIbHAE
KpaiioBi ymoBH (7), (8).

Jlist anpokcuMaliii HeBU3HAYEHOT KOMIOHEHTU D CTPYKTypH CKOpHUCTa€E-
Mocst MeToioM Pitia. O0uncIoBaIbHUM €KCIIEPUMEHT OYJI0 IPOBEIECHO IS Te-
CTOBHUX 3HAa4Y€Hb MapaMeTPiB 1 AJIs 3a7a4l, TOYHUN PO3B’SA30K SKOi OyB BIAOMHUM.
30kpema, JIJ1si 00UMCITIOBAIBHOTO EKCIIEPUMEHTY Oyi10 00paHo Taki KoeilieHTH
GbinpTparii:

K, =0,391, x, =1,593¢”’, «x,=0,811ch?y.

[Ipun upoMy y rpyHTax 3 koedimieHTamMu (QuIbTparii, sIKi 3MEHIIYIOThCS 3
rJIMOMHOI0, Hamip OUTbIIE Ha TOHYP 1 MEHIIEe Ha MiAomBY (PitoTOETY, HIXK B OJ1-
HOpigHOMY TpYyHTI. [Ipy IbOMY, UMM MIBUIIE 3MEHINTYETHCA KOePillieHT DUIbT-
pauii 3 TMTMOMHOI0, TUM OUIBIINNA NIEPEPO3NOALT TUCKY BIOYBAETHCS MIXK TIOHY-
porto Ta migomBoio (GroTodeTy.
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