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R C S ) as)

— _
= 1 - = = =

kot =kois ™ gy S €001 m>1 kg =0 ko1 = ko1 = Const oy ¢>1. Du ceotictsa

ko y npeactasieHus (18) rapaHTHPYIOT HEOTPHLATEIBHOCTh (HYHKLHN s(8) pu €O , s >0

(mokazarenbcTBO OT MPOTHBHOrO). PaccMoTpuM ciayuali npeodiafaHus yIpyrux CBOWCTB MOPHUCTOH CPEIBL.

B KOTOPOM nopu s <0 u

¢ ﬂ=C0nst>0’ ;/=C0nst>0. Wz (13)

Tycrs 5 (13) a = 0’ a, = B¢ u gomnonaureapHo Ko(g) =7 a ¢)2 ,

BBIBOAUM YTO

d b \__gPe_ gdp
Pria i (19)

a us (16) umeem

dp _ lc| 1—¢( ¢ 4 )
g yk(s) ¢ 1-¢ 1-¢~

C yuerom (19) mpuxogum K ypaBHEHHUIO
Blel, ¢ ¢~

42y Llel
s 1-¢= yk(s) 1-¢ 1-¢~
Pemenne mocienHero MOXKHO MOMYYIHTh B KBaApaTypax. Takum obpaszom pemenue 3axaqun (11)—(15) maercsa coot-
vomeHusMu (18), (20).
Pabora BwmonHeHa MpH (DPMHAHCOBOH IOJZEPXKE TOCYAApCTBEHHOTO 3atanmst Munncrepcrsa Ne01201460959 u
rpanra PO®U No13-08-01097.

). (20)
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VK 519.6

K meToaam 4mc/ieHHOTO pacuera TedeHuil
CcTPATU(PULUUPOBAHHON KMIAKOCTH

C.C. Ky3uxos
Amml'Y, 2. bapuayn

HccnenoBanne T¢UCHUNH HCOTHOPOIHOM JKUIKOCTH MPCACTABIICT HHTEPEC KAK B TCOPCTUICCKOM OT-
HOIIEHUH, TaK U AJI1 PELICHUN MHOTUX HNPAKTHUYECKUX 3aJa4 THAPOIHEPTETUKH, THAPOIOTHH, METEOPOIOTHU
u 1.1 Hanuuame BepTUKAIBHOrO TPAIUCHTA TIIOTHOCTH MOXKET CYINCCTBCHHO TTOBIHSTE HA XAPAKTCP TCUCHHUS
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KuAKocTdH. OTHUM U3 MPOSBICHUH YKa3aHHOTrO (akTopa SBISCTCS BOZMOKHOCTD BHIOOPOYHOTIO U3BATHS OIT-
PEICICHHBIX CIOCB BOAHOM MacChl U3 YCTOWYIHMBO cTpaTuduuupoBaHHoro BogoeMa. O030ps! IUTEPaTYPHI O
AHATUTHYCCKAM M YHUCICHHBIM METOAAM HCCICIOBAHMS CTPATH(IUIMPOBAHHBIX TCUCHHN MPUBOIATCA B [1-
4]. B paborax [1, 4] mocTpoeHbI pelICHHUS CTALMOHAPHBIX VPABHCHHU B CIyYac THHCHHOH 3aBHCHMOCTH
IJIOTHOCTH OT (PYHKIIMH TOKA, HO OHH MMO3BOJISIFOT JTHIIh KAYCCTBEHHO OLICHUTh KapTUHY TeueHus. [lokazano,

1 . 1
4yTO pu Fr > — 00nacTed ¢ BO3BPATHBIM TCUCHHEM HET, a JUIsl Fr < — HauWHAeTCd 0O0pa30oBaHUE TAKHX TE-
T b4

yeHUH. ABTOPBI pabotel [7] momoOHYIO 32434y PEIIMIN HOCPEACTBOM MOCIEA0BATCIBHOIO YTOYHECHHUS Ipa-
HUIBI pa3aena o0NacTh CEIEKTUBHOrO 0TOOpa M 00IacTH «BO3BPATHOrO» TEUEHHS, B KOTOPOH Mpearoara-
JIOCh OTCYTCTBHE TCUCHHS.

B mannoii pabore mpeanaraeTcs METOA YHUCICHHOTO PacdeTa INIOCKOrO TEUECHHS HACATBHOU HEOIHO-
POAHOM >KHIKOCTH MCIOb3YS AHATUTHUECKOE MPEACTABICHHUC PELICHUS 1T (PYHKUMK BHXPs. Y Ka3aHHEIC
TCUCHHUS B TIOJIC CHITBI TSLDKECTU OMUCHIBAIOTCS CUCTEMOU:

ug_u+vﬁ_u:_l8_p; ¢y

_—y— == ) 2
u@x V@y p oy g @
ua—p+va—p=0; 3)
Ox oy

vy, )
ox oy

(x,)eQ, Q-

rae orpammueHnas obmacts B R>, “(5Y):VORV)T govmomentsi  BekTOpa  cKOpOCTH

u=@.v), p(x.y)= n10ckocTh, ¥ (6.3~ JIABIICHHE, &~ pemamHa YCKOPEHHS CHIIBI TSDKECTH.
Ilycte p, - xapaxTepHas A1 JAHHOH XKHIKOCTH IUIOTHOCTh. BBEAEM HOBBIE IEPEMEHHEIE!

u'= /ﬂu, y'= /ﬂv.
Po Po

OyHKINA ' ¥ @' ONPEIEIHM CIEAYIOMUMH COOTHOIIEHHIMHU:
%:u, %: , ,_ov' ou’
oy Ox
u OyaeM Ha3bIBaTh B JATbHEHIIEM (PYHKIHCH TOKA H BUXPEM.

C mOMOINBI0 M3BECTHHIX MPEOOPA30BAHUI M MPUBCIACHHUS MEPEMCHHBIX BEIIMYHH K OC3pasMepHOMY
BHIY cucTeMa ypaBueHui (1)-(4) npuHUMaET CIeAYOIIHE BUA;

Cox ox

> >

g0 0o 128_/3; (5)
Ox oy Fr- ox
u % + va—p =0, ©)
Ox oy
Ay = -0 )
L Al ®)
oy Ox
Yy .
roe Fr= —- IoTHOCTHOE uncino ®pyna, 7, — xapakrepHast CKOpocTs, H —XxapakTepHsIil pasmep 00-
gH ="
Po

TACTH TEUCHHS, Ap = p, — p,. . (IITPUXHU Yy IEPEMEHHBIX OITYIICHBI).

Pemenne cucremsr (5)—(8) Oyaem uckath B 006MacTd Q = {(x,y)e R*/0<x<1,0< y <1}, TPAaHALA KO-
TOPOI COCTOUT M3 TPEX y4acTkoB; 1° — HempoHWIaemas 4acTh; I — yuacTok BTeKaHus; [° — ydacTOK Bbi-
TCKAHUS, IPUICM

I''={y=0,0<x<Bufy=1,0<x<Buf{x=1,0<y<y,py, <y<l};
I'={x=0,0<y<1}:
IP={x=1Lpy<y<y,}, 0<y <y, <1,
His cucremsr quddepeHuaibHbiX ypaBHeHHH (5)-(8) mocTaBUM CICAYIOUINE KPACBBIC YCIOBHSL:
1
Ha I':
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v=v'0). (%w),wl(m:o,wl(l):w%

»=0'(y):
p=p' (), (0O<p <
Ha I
=0, {y=0,0<x<lu{x=1L0<y<y};
w=yp’=const, {y=1,0<x<Bufx=1y,<y<1};
Ha I”:

=y ). (‘% > 0), 2 (1) = ¥ (O), ¥ () = .

B TepMuHax BEKTOpa CKOPOCTH IPAHUYHBIC YCIOBHSI O3HAYAIOT, YTO BCIOAY HA IPaHMLEC o0mactu (2
3a/laHa HOPMaTbHAsl COCTABIIAIONIA BEKTOPA CKOPOCTH M, KPOME TOTO, HAa YIACTKE BTEKaHHUS AOTIOIHATEIBHO
M3BECTHBI 3HAUCHUS BUXPS (@ U IUIOTHOCTH 0 .

[IpuBeaeM HEKOTOPBIE CBOWCTBA TAJKHX CTALHOHAPHBIX pelicHH# 3amaquu (5)—(8), ncnomb3yeMeix
MPH €€ YUCICHHOM perieHuH. U3 ypaBHeHns (6) caeayer, uTto p(x,y) COXPAHACT MOCTOSHHOC 3HAUCHHUE HA

JIVHUH TOKA Y = const , T.€. p = p(y) . YMHOXKas 3TO YPABHCHHE HA y* , TI€ k —MIPOU3BOJIBHOC HATYPATIBHOE

9UCTI0, U UHTEPUPYS Pe3yabTar o {2 ¢ yu4eToM KPaeBBIX YCIOBUI, MOTYYHM, YTO

w° w°
[ P’ 1 dy = [ peww* | dy.
0 0

OTkyma CIeaAyeT, 94To

P L=pPW)|. - )]
Tak xax 22 - 9P 4V _ —d—pv, TO ypaBHEHHE (5) MPEeICTABUMO B BUAC u oo + va—w -] - d—pv.
ox dy dx dy Ox oy  Frody
dx dy
ITO ypaBHCHHUE HA JIMHHUAX TOKA B CHITYy PABEHCTB 4 = ke rae {—Bpems, IMEET BUI;

Owdx Ondy 1 dpdy
ox dt oy dt Fridy dt

ninu
do=—_9P g4
Fr™ dy
Wurerpupyst 3170 ypaBHCHHE BAOJb JTHHUH TOKA, TIOIYIHM:!
1 d
0.y =0 )+ — LY (3 ) (10)
Fro dy

1 N
roe @ (y) U ), — 3HAYCHU BUXPS U OPAMHATEL J B TOUKE BXOJAA AAHHOM JIMHHHU TOKA Y = consi B 0OIACTb
Q. OyHKIUIO p = p(y) JOOMPEACTUM CACTYIOIIUM 00Pa30M:

py)=p(0) ecmu y <0, py)=py, (1)) mpu y >1.
JInsl YMCTIEHHOTO PEIIEHHUs TTIOCTABIEHHON 3a1aun B obactu () MocTpoMM CeTKy
— — 1 1
Q, ={(nh,mh,),n=0,N,m=0,Mh = N’hz = M}.
MHOKECTBO rPaHUYHBIX Y3108 0603HaunM 1 ) .
VYpasuenue (7) anmnpokCUMHPYEM 0 OOBIMHOHN ISTUTOYCHHOH CXEMe

l//nJrl,m - 2'l//n,m + l//nfl,m l//n,erl - 2'l//n,m + l//n,mfl
Ahl//n,m = h12 + h2 =
2

=0, > V) (11)

n=lLN-1,m=1LM -1
Cucremy anrebpanmueckux ypasaenui (11) sampikaem saganuem Y/, Ha I', cornacuo xpaeBbix ye-

nosuil auddepenumansHoi zaxaun. [TonyueHHas crucTeMa HETMHEHHBIX anreOpanvueckux YpaBHCHHH pera-
eTCs UTEPALMOHHBIM METOAOM IEPEMEHHBIX HANpaBlCHUH [3], Ipu 3TOM 3HAaUYEHHE y,, B IPABOH 4YacTH
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vpasHenus (11) Geperca ¢ npexpiaymed utepaunn. Pe3ynbTaTel YHCICHHBIX PACUYETOB MPH ' (y) = 0 corna-

CYIOTCS € paHee MPOJACIAHHBIMHU pacucTaMu, MPUBCIACHHBIMH B padore [6, 7], mpu 3TOM BpeMs PacycToB
3HAYUTEIIFHO COKPAIIACTCS H3-3a MCHBIICTO KOJHICCTBA apU(PMETHUCCKUX ONEPALIU.
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ILnocko-napaJiesibHOE TeUYeHHE BA3KOYNPYIoH kuakocTu Makcseaa
0KO0JI0 KPUTHYECKON TOYKHU

C.B. Mefteumol, HIIL Momxuu2’3, B.B. nyuaue32’3
! Texnuveckuii ynusepcumem Cypanapu, 2. Haxxon-Pamuacuma, Taunand; “HI" um. M.A. Jlaspen-
mwvesa CO PAH, 2. Hosocubupck, Poccus;
‘HI V, e. Hoeocubupck, Poccus

B noxmage paccMarpuBaeTcs IIIOCKOE ABMKEHHE HECIKUMAEMOH BA3KOVIIPYTOHM cpexpl Makceenia B
MOJYIUIOCKOCTH ) > 0 , OTPAHUYCHHON TBEPAOU HEMPOHULIAEMON CTEHKOW, HA HEW CTaBATCS YCJIOBUS MPUIIH-

nanus. Cpega XapakTeprusyercs MOCTOSHHBIMH BPEMEHEM PETIAKCALIUHU 7 , INIOTHOCTBIO p U BS3KOCTBIO 4 .

B kauectBe 0OOBCKTUBHON MPOU3BOTHON B PEOJOTHUICCKOM COOTHOIICHHH BHIOHPACTCS BEPXHSS KOHBCKTHB-
Hag npousBoxHas [1].

Cucrema ypaBHECHHH JBUKCHUS COCTOUT M3 MICCTH KBA3WIMHCHHBIX Au(PEepeHIIHAIbHBIX YPAaBHCHHHA
l-ro mopsaka, UMCIOMCH KaK BCINCCTBCHHBIC, TaK W KOMILICKCHBIC XapakTepuctuku [2]. HewssecTHBIMU
(YHKIMAME SBIISIOTCS TOPU3OHTATIBHAS ¥ M BEPTHKATBbHAS V KOMIIOHEHTBHI CKOPOCTH, JABJICHHUE p H JIIE-

MEHTBI TEH30PA BASKOYNPYTHX HANPSKCHUH § = 4,5 =S =B,S, =C.
u, +v, =0,
p(u, +uu, +uuy) =-p,+4,+B,,
p(v, +uv, +vvy) =-p,+B,+C,,
A +ud, +vA, =2 (Au, +Bv,)+1'A=2p7""u,, )
B, +uB, +vB, —Au, ~Cv, +t"'B=2put" (uy +vx),
C,+uC, +vC, —Z(Buy +va)+r’1C = 2,ur’1vy.

Ha ocHoOBe TeOpeTHKO-TPyIIOBOro anamuza B padbore [3] BhImHCAHBI THICPOOTUICCKUE TOAMOACTH
HECXKUMAEMOU Bsi3koympyroi cpeaprl Makcsemna (1), C ux moMOIIBIO H3YUCHA 334a4a O CIIOMCTOM TCUCHUHU
MEKAY MapaUIeIbHEIMU MIIACTHHAMH (aHAIOT Kiaaccuueckoro TeucHus Kyatra B AMHAMHKE BA3KOH HECHKH-
MAaeMOH JKHIKOCTH).

Pemienus cucremsr (1), mocrpoeHusie B |2, 3], sBastorcs a¢dextuBHo oqHoMepabivMu. OKa3siBacTcs,
YTO MHOJKECTBO €€ TOUHBIX PCIICHUA MOKHO PACIIHPUTD, OTKA3ABIIKNCE OT TPEOOBAHHS HE3ABUCHMOCTH Ha-
npsokeHnd oT X . OCHOBHBIM SBJISICTCA Cly4ail, koraa ¢yHKIMS A HE 3aBHCHUT OT X, , GVHKIHUSA B JIUHCHHA

mo x, ,a PyHKIUH P U C KBAAPATHYHBL O X,
A=a(y.t), B=xb(y.1),
C=xc(y,)+d(y.1). 2)



