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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.

OiIpTPaLITHOIO TEUIEI0 HA3UBAETHCS MPOCOYYBAHHS Y TTIOPUCTOMY CEpEeio-
BHUILI PIAWH, HAQTH Ta ra3y, razoBaHoi [2]. /lo po3risay Takux Teuiid NpUBOJASATH
MIPOLIECH OCYIIEHHS 1 3pOILEHHS, BTIKAHHS MOPCHKOT BOAM B MPICHY, OOTIKaHHS
TIPOTEXHIYHUX CHOPYJ, IPOCOYYBaHHS BOJIM Kpi3b 3eMJsiHI 1amOu touio. OT-
e, po3po0OKa HOBUX Ta BJOCKOHAJIEHHS ICHYIOUMX METO/I1B YUCEIbHOTO aHAII3Y
¢GIbTpallIiHUX TEUid € aKTyaJbHOI HayKOBOIO 3aJ1ayelo.

Posrnsnemo cranioHapHy 3aaady HamipHoi ¢inbTpamii [1]. Hexail maemo
¢GipTpaniiHUM NOTIK BOAM, CXEMa SIKOro HaBeeHa Ha puc. 1.
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Pucynok 1 — Cxema ¢i1bTpanLiiiHOro NoToKy Boau
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Ha puc. 1 obnacte dinprpanii (2 oOMexeHa HEIPOHUKHUMHU MekaMu O0Q2,
1 0Q), (BOHH € JiHIAMU Teuii) Ta JBOMa MexaMH Bojoimu 0€2, i 0, (BOHHM €
NOTEHIIAIbHUMY JiHigMH). TlosHaunmo v=(v,,v ) BEKTOp MIBUAKOCTI (irbT-
pauiifHoro MOoTOKy. BBaxkatumemo, 1m0 BUKOHYeTbCs 3akoH Jlapci. [le o3Hauae,
110 BTPATH HANOPY NpH PuUIbTpaLii TPONOPLIHHI IBUAKOCTI (LIbTpaLii.
VYBosiuM y po3riisi]l 3a JOTIOMOTOIO CITIBBITHOIIECHb
= v v = _ov 1)
oyt ox
GyHKLIIO Teuli \y, OTPUMAEMO TaKy 3a/aui:

v

Lflan) of1ov) g "
ox\x Ox ) 0Oy\«x Oy ’
Vo =0, V] =0, 3)
N o, Y o, 0
on o0, on o0,

ne K =x(x,y) — koedimieHT QinpTparmii, n — 30BHINIHA HOPMaTh J0 BiANOBII-
HUX JUISHOK Mexi, H' — mitounii Hamip, ) — IMOBHU BUTPATH PiIWHH, 5Ki € 3a-

3[1aJIeT1/Ib HEBIJIOMUMU 1 BUSHAYAIOTHCS 1HTETPATIbHUM CIT1BB1IHOIICHHSIM

j 1V 4o —mr. (5)
oo, K on
PosrnsgHeMo qonomixkHy 3agady

la ofia) g ©

Ox\x0x) 0Oy\xoy
g, =0, g, =1, ()
a0, 2 <. ®)

on 0, on 0

3po3yMiso, AKmo u° — po3B’a30K 3axadi (6) — (8), To pyukuis ¢y =Qu",
1e BiAmoBigHO 110 (5)

€ pO3B’sI3KOM BUXinHOT 3amadi (2) — (4).
Hexait pynkuii o(x,y), o,(x,y), i=1,2, 3,4, noOynoBaHi KOPUCTYIOUHChH

KOHCTPYKTHBHUM amnapaTtoM Teopii R-dpyHnkuiii [3] € Takumu, 1mo:
om

o(x,y)=0 12 0Q; 0(x,y)>0y Q; —
on |,

o,(x,y)=0 Ha 0Q2;; o(x,y)>0y QU (OQ\Q.);

=-1
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0w,

=-1,i=12,3,4.
on |,

VY [1, 4] Oyno noBeaeHo, 110 KMYTOK (QYHKIIIH

o, .M _ o, @
u=f——o5het peh g o Dt

(2-4)
D" (o), )
(‘01—3 + (‘02—4 0‘)1—3 + 0‘)2—4
ne © =®d(x,y) — HeBU3HAUYCHA KOMIIOHEHTA, a

fayy=— 2D
o, (x, )+ 0,(x, )
_ 0w, , 08 + 00, 4 08
ox Ox oy oy’
@, 4(%, ) = @, (X, ¥) A, ©4(%, ),
@, 5(%, ) = 0, (X, ) A, @5(x,¥)
€ CTPYKTYPOIO PO3B 3Ky KpahoBoi 3anadi (6) — (8), ToO6TO nipu OyIb-sIKOMY BU-
00p1 HeBU3HAUeHOI KOMNOHEHTH ® ¢yHKuis Burisay (9) TOYHO 3a/10BOJIbHSE
KpaitoBi ymoBu (7), (8).

Jlist anpokcumaliii HeBU3HAYeHOT KOMIOHEHTH @ CTPYyKTypH CKOpHCTaE-
Mocsa metofoM Pitiia. O6uucaoBaIbHUN €KCIEPUMEHT OYyJ10 MPOBEACHO IS Te-
CTOBUX 3HAY€Hb NapaMeTpiB 1 JUIs 3a/1a4l, TOYHUN PO3B’ 30K K01 OYB B1JIOMUM.
3okpema, AJ1si OOUUCITIOBAIIBHOTO €KCIIEPUMEHTY OyJ10 00paHO Takl KoeilieHTH
¢iapTpanii:

D 1(2_4)g

K, =0,391, x, =1,593¢*, x, =0,811ch™ y.

[Ipyn upomy y rpyHTax 3 KoediuieHTamMHu (PuUIbTpalii, sKI 3MEHIIYIOThCS 3
rIMOKMHO0, Halip OUIbIIe Ha MOHYP 1 MEHLIE Ha MIJOMBY (PIIIOTOETY, HIXK B OJ-
HOpigHOMY I'pYHTI. [IpHu 1bOMY, UMM HIBUAIIE 3MEHITYETHCA KOCDIIEHT DUIBT-
pauii 3 IMUOMHO, TUM OUIBIINI MEepepo3NOil TUCKY BiAOYBA€ThCS MIXK MOHY-
poto Ta mio1BoO (IOTOETY.
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