
CTP'JKTYPA BHSKOI'O CK.A liKA B C PE.l(E C <t>ASOBHM 
IlEff!X0.1lOM BTOroro R)JtA 

B.B.ra,u1,1e:ea, B.<t>. KyponaTeHxo, A. T ,Canol!tHl4KOB 

PaCCMOTpwi CTPYKTYPY qipOHTa CTS-nHOHapHoP- Y.zt8pHOl:t BOJIH.1,1 B 

:SR3K01t cxw,:ae!i(Ol:t lltt!JJ;KOCTH, npeTepn8Ba.Kll!l8l:t cpa30Bb!l:t nepBXO,l( BTO

poro po;na~ 

<t>aaoB!ill:t nepexo;n 6y.l(eM TPaKTOBaTb xax ToqeqHoe aBJieaHe,npo

wcxo.zuu1ee MrHOBCHH O rtpl'l HBKOTOp!,IX CilH38!Hi!,1X l!Bl!t,l(Y co6oit aaai,e

HHHX ,2!8BJieHHH l'l TeJmepaTypu Ha KPUBOU paBHOBCCl'lH cpa.a . Ta.K!UI o6-
pa30M, 1,11:,1 6y,2leM npeHe6peran reTepoctia.attu.u.w cf)JryKTyau.ID11.rn: H :ID1ae-
THKol:t 1)aao11oro nepexo,2la. • 

Bee CK838H H08 HHlK8 MO:ll8T CiblTJ, npilliK8Heao ¥. K ~OBOlcy nepa

XOJJJ rrep110ro po;,,a, TTOCEOJU,ey OH MOl!8T 6L1Tb npe,nCT8B.il8B, K8.R ~Ba 

nocJI8,l(OBaT8JII,Hh'X q>8.30Bb!X nepeXOAa BToporo po,l(a: ue~.ey HCXO,l(HOa 

cpaaot! 11 CM6CJ,l0 cpaa J,I C!l8CI,IO 11 KOH6\JHOH •J.asott. 
L18M81!8HH8 B8Jlll'<HIH P, E, V, U ( P - ;!taBJl8BH8, E -

Y.ll 8JII,f:laR BHYTP8HHJHI oHeprHH, V - y,it8JlbH!»it 06'.beM, U - CKO -

pocn) ua qipO.HT8 YJi8PHOl1 BOJJHI,1 onpe;n.eJIBeTCH B CMCT81,(8 KOOPJtl! -

uaT, CBR8aHHOR C ~poHTOM , HHTe r paJia.Jm ypaBH8Hldt ra30,l(HHaMHKl! 

P u2 u 
E + - + - - ~s = G (I) 

P 2 PoJ.1 
pu = A , P + p U2 

- S = B, 

r;zt8 

A p OD, B p + P D2 C Eo 
po 

+ 
D2 

' = = = +- 2 0 0 ' Po 

s = .!t µ~ V = 1 
} dx p 

D - CKOpOC'.r» B8Q8CT:ea, BT8KaD~ero BO @OKT, S - BH3KOC~~ 

p~, Vo, Eo - saqam,a~e 3HaqeHHA P, V, E. 
µ - Henpepli1lBM (WBKIUUI p H E • ,llnA 3aMlilKaBl4JJ CHC'1'8Kl,I 

(I) K aeU eyuo Ao68BJ!T» ypamt8HK8 COCtOAKIU! COOTB8TCTBYlllll8ft 

ipa.81,1. MH 6y~eK OOJ11>80B8.T»CA 3QBKCmlOCTLXI 

E = Ek(P,V)., 

r~e k - BOll.8P ~SH. 

- 60 -

(2) 



KCKJlllq8Jl' S H U HS (I ) , nonyqHJI Cllfl3J, K8Jt.I13 E H p 

(3) 

YpaBH8HHfl (I) H (3) CnpaBe)VIHBN B JID6oa TOqKe ~POBTa H8-
Ba!llCIUl'.O OT 4laa1,1 . T8.RHM o6pasoM , npo(tum, E(x) 6yJt8T senpe-
piraeH npH HenpepNBHOM np~JI8 p(x) • ECJIH y]tapBM BOnHa C 

30B!,M nepeXOJtOM BO ~POBT8 ffBJlff8TCff ycToitqHBoi H H8 pac~eIIJiff-
8TCJ! aa JtB8, TO MOX8T 61,1n noCT poeH B8ITP8JliBll'b1'1 npoq>Hm, IlJIOT
JOCtll BO ~POHTe. B llPOTHBBOM cnyqae Ta.KO~ npo(j)HJIJ, ITOCTpOHTJ, H8-
803!10ltf!O . 113 OllP8Jt8JI8HJIB 4laao:soro nepeXOJta .BTOporo POJta C118JtY
tt, '!TO B 3TOM CJiyqae 6yJteT aanpepb1B8H TaJO!t8 H npa;!/H1IJ, AaBJie -
HM P(x) 1 a H3 nep.BOro ypaBH8BMR CHCT8W. (I) CJI8.lC)'8T Be -
npepi,Baocu npo<i)HJUJ U(x) • 

03 BTOporo ypaB88Hrul CHCT81Ui1 (I) CJI8JtY8T HenpepblBHOCT!, S 
!!, 3Ha'IHT t U' BO 4>POHT8, .B TOM lfflCJie H B TO•U<e ~30BOro ne
peXO.lla np¼ 1) = P4i r]te Pep l,l(Xg8T 61n:r, H~Jt8HO HS ypaBH8!1HH 

'(3) ll y paBH8HIU! rpaHHtU,I 4)as B IlJIOCKOCTil ( p, E ) • 

3itec:r, mTpHX oasaqaer JtH(lxllepeHUHpOBaHHe no x • .ll11qxpepea-
IVIPYJ1 nepBoe ypaaaeeHe CHCTeMN (I ) Jt..'IR KB.l!tJtoa 11a qaa B OTJteJI:&-
SOCTH H cpaBBH118J! nonyqeH HN8 Bbll)8.X8HKfl ,llJlR p' , nonyqau,qTo 
p' Henpept,ll!Ha npH P = P4i • Ra ypaBH8HKH (;3) CJI8JtY8T Henpe

p!iBBOCU. E' npPI P = P4i • !Ip0$im, P(x) . , B006lil8 roBO
Pll , B8 HBJUl8TCH rnal(,KHM B TOqKa 4)a30Boro nepeXO,lla. CRa'IOK npo
lSBOltHOit pt onp8Jt8JUl8TCff JtHqlql8P8HUHp0.BaBH8K ypaBB8HWJ COCTOll'
Slll tumAOit HS~ - Tax11x o6paaou , B Toqxe <lla,3oBoro nepexo,lla Ha-
6lm1taeTca CB0806paauua CJia61,1it paa!)l,I», npH KOT OpoM HSJIOK T8PITHT 
!Ill O]tHa B8JlH'lKHa-,llaBll8HH8. 

)In.a npwiepa pacCKOTPml ~POHT C"?al.UlOBapaoa y]tapsoa BOJillll 
B B8 8CT1!8 C MO]t8JIJ,HW yp8.BH88118M COCTOHBU 

E = 

..2J_ 
y - 1 

..1L. 
y - 1 

npH v ~ e ~sa I 

np11 e
1
s V< e, ~a 3 

!L !'.!... np• v < e 1 , 4a&a 2 
81 y-1 

(4) 

18~8CTBeHHO ODKCWB8.l)IIJIM IlOB8~8BH9 B8~9CTBa Upll Wa80BliX nepeXO

ASX noporo po~a. 
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.ZO.,~peHUHPYff ypaJ3H88H8 COCTORIHIR ,ll, /t IT8{$0l!: II: TP8U81! q:83, 

llOJJy•rnv B1,1paxettae ,ll.JIR Ctcat!Ka npOK3Jl0,ll,BO~ 

(5) 

llOCf<OJll,f<Y BO 4)powre V' < 0 , ro l<Pilll~ p(x) npK V < 8 

H,ll.eT 60JJ88 IlOJIOl'O , '181,l lf ~aae I I np,i~e1,1, C YB8JI.K'!6Hi18K ,ll,8.BJIBHHR 

K3J!OM OTaHOBKTCR Bee 60JI88 3ati8THUM:. 

BJIHRHH8 ip8.30BOro nepeXO,ll.a Ha OTPYKTYPY ~pOBTa y,ll,apuolt BM

Hl,I apOB8pRJlOCh C Il0.!l0Jli1,I) pacqeTOB no li:SHOI!, ycJIOBHO yCTO.hKBOlt 

pa3ROCTBOtl cxewe 

r.ne t:i.V 

~aBn8Hl48 onpD~8Jll'IJlOCh H3 ypaBH8H•H COCTOHHKll' (4). YcJJOBK8 yc

TOlt•rnBOCTl4 6!1JIO aaJtlleHO no llflTO)Q' Hslhca.Ha B ~;z,.e 

r;ie 
.u::..1.lli (6) 

V 
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-o .os 

~ 

<l> A3A 1 

P.U 

1. 5 

~A3A 3 

petuCHil!e 

" o . s /-__ =-==---u-.!...1 _=_o_._4_3_6 

npH6nHxeHHOe peweHHe 

X 

0 o.os 

P,w. I. 

llaxc111m.m,H08 paa;m1nrn 148li\.llY a :1 a.JU1THlJ8CKH.ll H 1JldCJl8HHh!.ll peweHH8.ll 
AOCTHraeT IO% H Hi YM8HbWa8TCfl npH H3148Jlb1J8HHH C8TKH , Pa3JIH1JK8 
eac,ynaeT nocne nepexo.11a Be~ecTBa Ha <pa.ah! I B wasy j ;i 06MCHH
e,ca H8JIHlJH8M H3JI0.118. B ,llaBJl8HHK, B 8.HaJIOrH'lHh!X pac1JeTax, npoBe
AeH!l!iX ,llJIH li!,1188.JibHOro raaa pa3JIJd1JHe .ll8l!t.Jcr aHaJIHTJd'l 8CKKl4 H traC-
18BBh!M pem8HH8M He npeBOCXO,llHJIO I %. HecwoTpH Ha yKaaaHHY~ Bh!-
18 norpeDIHOCtb, H3 pHC. I BH,llHO, '!TO B T01JK8 waaoBoro rrepexo.11a 
'8 llPOWWI8 ~aBJI8HIUI KM88 TC fl K3JIOM. 
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OE O;nJIOR HOBrai · rrocTAHOBKE 3AMq BH3K01 
IHJlKOCTI'l 

B.Il.I'pOKOB, E.r.KysHeUOB 

r. 3a,i,;aqa O nnOCKOM HeycTaHOBHBWeKCR TeqeHHH BR3Koa 
HeCJrnMaeKott XH;ltROCTH CTSBHTCR 06blqHo TaK: Tpe6yeTCR Haff TH 
!lJYHKUHH u, V' p nepet.1eHHblX X' y' t • y,i,;oBJieTBOPIIJ)-
IIU'l6 B o6nacTH o x Lo, T J CHCTeMe ypameHHa: 

ut + u'½c + Vl'-y + Px = v('½cx + ~) ' 
Vt + uvx + vvy + Py = v(vxx + vyy) ' 

(I. I) 

1-½c + V = y 0 

npH YCJIOBHRX: 

(I.2) 

u = U(x,y,t), v = V(x,y,t), (x,y,t) ~ y x [ O,T ] , 

-p(x
0 

,y
0
,t) = O, (x

0
, y

0
) E C, ¥ t E [ O, T ] (I.3) 

Ilpe~noJiaraeTcn, qTo 06JiaCTb C KOHeqHaa, O~HOCBRSHSR,ee 
rpaHH~a y ~OCTaToqHo rJI~KaR H 

uox + voy = o, I Udy - Vdx = O, ¥ t E [O,Tj. 
y (I.4) 

B HeKoToplix uyqa11x (nanpnep, npH qHcneHH011 pememrn)y,llo6-
BO nepehH OT sa~aqx (I.I')-(I.4) K cne~JJ111ett aa,i,;aqe:eaa
TH !lJYHK~H u, v, • nepe11eHHblX x, y, t I y~oMef
BOPRIOIIIHB B Q x [ o, T] CHCTeKe ypaBH8HKn: 
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¾ + cpy = v(":xx + ~) , 

vt - cpx ;. v(vxx + vyy) , 

npll ycnomrnx (L2), (!~4) H ,11onoJIHHTem,HoM ycnoB1rn 

tp(M,t) = v(Uy- vx) - J ( Q1! dy - .a,y dx ) , 
at at 

11011 

t E [ O, T ] 

(I,6) 

no1ta!eM, qTo nep:aa.R sa,11aqa (I.I)-(I.4) H BTOPM 3a,naqa (1~5), 
(I,6), (I.2), (I.4) B HeKOTOpO:.t CIJLICJie 3KBHBaJieHTHbl! H3 pe

meRII.R nepnott aa,naqr1 l.lOl:tHO Ha tiTH c noUOJitl,B) 1ua,npaTyp pellieHHe 

BTopoll ;i oClpaTHO H3 pemeHHR BTopoi1 a~a'IH c nouOll(J,JJ ina,npa

TYP ll8XO,llHTCR pemeHHe nepBott • 

.llellcTBHTeJII,HO, nycTI, u, v , P - HeKoTopoe, .llOCT8TO'Q-

H0 rna.1tKoe pemeHHe nepn~ sa,11at1H (I. I )-(I.4). l{Hqy.IlepeHnxpyR 

nepBoe ypaBHeHHe (I.I) no x , BTopoe - no y H ncnOJII>

sy.R '?peTJ,e ypaBH8HHe, TIOJIYl:lHll 

L (u~ + vu..... + Px) + ~( uvx + vvy + Py) = 0 
ox y 

01'cn.1ta cJie.lcy'eT, qTo cymecTnyeT TaKaR WYHKnrtR cp(x,y,t) , 
'1!0 

uu +vu...+p :cp' ,( ;y .x y 

no~cTallJiffff STH COOTHOmeHHff B nepBble .n:aa ypaBH8HHH (I.I), 
nor.y,niM nepn1,1e ,'!Illa. YP8BH8HHff CHCTew (I~S). TIOJII>3YffCI, ypaB

HeHHeu HepaspblBHOCflt H3 (I.I), nepemi~eK STH ,'!IB8. ypaBHeHHH 

<Px = vt + v 2- (u....-vx) ,cp =-¾+ " L(u..._-v ) ax 3 Y ay Y x (I.8) 

::l!o O3H8'118eT , 1:{TO COOTHOmeHHe (I.6) HKeeT MeCTO He TOJII>KO 

Ha l'paH11ne y t HO H BCl>1{Y B Q x [ 0, T ] • 

113 (I~ 7) H ypaBHeHHff Hep&3Jl,IBHOC'?II CJle:ztYe'?, ll'lO 

q,n: + cp'Y'Y ,. u ~(Uy - vx) + v ~ ( Uy - vx ) • 
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n~c~aBJIRH lllipa:&elD!e k<'-'v-v,,) 1 ~<u.-vx) . 118 (I ~8) ,B .npe, 
~ee, n0Jiyqmt 'l'J)8TI>e W8:B.H8HJl8 CK C'f'ew ( I .5). TaKlUI o6jl'-

80111 ;z,;el!cTinrreJll>R0, c n«.OIU,,I> pe■ealft nep:11olt aa;z,;au xaxo~ 
Cff pe■eHlle l!Topoil, np~eu, ~YBXIVIJt • onpeteuncs 1s(I.) 
c nouo :Lil Klla;z,;p8.Typ. 

' 06paTHO, oycu. u, v, cp - p8118Rll[8 nopoit 88,?!&'ll (I.S) 
(1~6), (1~2) , (1.4) . noxaze•, npe~e :scero, qro YHKIUm u,v 
y;tt0BJJ8Tl!0pRIIT ypallH8Hl!ll aepaap.lillHOOftJ. JlellCTBlffeJ[LRO, ZB nep
~x ABYX ypallH8RHll. (I.:i) cne;ue,, uo t YHKitBH 8 = ~• v1 
YA0llJI8Tll0PffeT ypal!Hemtm 

flpzqe~, ll CHJIY nephoro COOTH0■eHeR (I.4) IOl:88T K8Cf0 

naqa.Jtl,s oe ycno:BMe 

8 = o, t = o, (x,y) £ Q • 
U . IO ) 

Ralt;z,;ew: rpa!O!TlHOe yc11omie 1Ulff e • · ~epeHIUfPJ11 coo no 
n~e (!~6) ~OJio rpanm,i, nony,mu 

3(1) · itt a!! 
3-r = -rx[v(~ - '9xx) + at ] + Tylv(~- vrJ)- a¥J . 

3;1teco -rx• TY '."" KounoaeH'l'Ll opTa xacuem.11ol x rpe.Hllr 
y • C ;ttpyrol! cropoRlil, HS nepmrx AJ\YX ypuRemdt (I .5) 

011e;z,;yeT, TlTO 

2.!£ a Txlvt - v(v:xx + vyy) ]+ -ry(v("'xx+ 'U.yy) - "'t ] . 
a-r . 

TipKpaBHl!l1811 npa.Bl,18 qacTH BHpaKeJUJA ;JUIR ~ 1 RaltJlev: 

TX 2....(1-'_x+ Vy) - 't 2-(~ ♦ Vy) a 0 
a:r. .Yax 

(I.II) 
r ]le n llHY'l'J)8HHIUI HOPMalll> K y • 

TaJGtM 06paao1,1, Ha pemeHHH u, v cwcTeMH (I.S) . 
,,yH1<1:t.1rn e YA<>M eTBOpReT ypa:11HeHm:> (I ~9) npK yc10111:u 
(I . IO) , I . II). BeTpy;z,;ao z;z,;e!o 1 qTo cyi11ecT:11yeT Toni.xo 
TpHBW81loHOe pemeHlle Mvlt 38,?!8lll!" 8 11 0 1 11TO H ~0K83!,1]11• 
eT Ha•e Y'!'BepJC)leHJ!e OTHOCHT81lbH0 lll,IIT0J1H811Hll ypamemnr 
Hepaap!IBIIOCTH . 
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H3 nepBNX .ltBYX ypaBH8HHil (I.5) l'I ypaBH8HHfl ,·' >83plrnu 

fl Cl!eJlj'eT, t{T0 B Q x [O,T] Bblll0JIHflllTCfl C00TH0W8l:Oilfl (I.8), 
0 8CTI, (t6) Hll88T 118CT0 BCll;zu' 1l Q x [ O, T] ~ nH~epeH-

IIIP1H ero no x H y no.itCTSBJiflfl H.SfA.AeHHble m¢ueHHH cpx' 
,1 :a JI8BYJ> qacTr, Tpenero ypaBH8HHfl (I.5), aatt,ni!11: 

u(~ - vxx) + v(~- 'VXJ') = . cp:zx+s _, y 

JD, llOJl:&31flCJ, ypaBH8Hl'l811 Hepaapbll!H0CTH, IIOJ[811 nt ·'~"HC8Tl> 

ero mx: 

nosTOiq ,npeJU,IAY]llee C00TH0meHHe II0XH0 nepeU,HC8TI, B BH;A8 : 

Bo STO 03HaqaeT, qTO CYll\8CTByer ~YHKIOffl p(x,y,t) 

,ll8Xll81l8fl C00TH0llleHJlfl.llH 

, onpe-

(I~I2) 

C 'f0llH0CTI,D ;i,;o 8:A;ll;HTl!BHO!t illYHKIUIH Bp81181U!~ Pacnopnaacr, 3T c,: : 

t1DI01ei, IIOZB0 y;i,;oBlleTB0PHTI, ycn0BHD (I.3). 
Il0;ztC'1'8llJlfl.fl BHpall8HHH 4Px • cp HS (I~ 12) B rrepmie 

pa ypa:eaeHHH CHCT8JW (I.5), non~ nepBb18 ;ll;ll8 Yl)8BH8HHH 

(I.I), no B BaBepmaeT ;AOK888T8lll,O'l'll0 8KBBBaJI8HTH0CTII. 

AHanorx11Hoe ;i,;oxaaaTencTBO npoxo;zu1T x B cTaIUionpao11 

CJIY'l88. IlpB 8'1'011 8&M.qa 4)op1Q'npyeTCH Tax: H!UtTH ~YJllllUIH 

u , v, <p , Y;ll;0Bll8'1'B0pflDIIJ8 B g CHCT8Jl8 ypaB~Bd 

'Py ~ v( '1xx + '),;y) , 

"x =-v( vxx + vyy) , 

Ulp.,. + Vlfy = "<•xx + •n ) . 
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TipH YCJJ0Bl1RX: 

u = U(x,y), V = V(x,y) , 

(x,y ) E y 

IP (Udy - Vdx ) = O. 
y 

(I.I4 ) 

2. Ewm npoBe~eHU pacqeTN HeK0T0pUX CT8!UI0HapHU X Teqe

HHH BR3K0i H6ClO{Ma.6!.IOi1 lUl]ll<0CTH npH HCIT0JI!>30Bamrn ypaBHeHHt;\ 

(I.I3), 8H8JI0r0M KOT0pbIX 1lJIR BC8X BHyTpeHHHX ToqeK RBJI!il)TCR 

CJie~yJO!llHe pa3H0CTHNe ypaBHeHHR: 

v(Ju · _ 4u ) = 8 (cp - cp ) 
i I< i k 2 i k+ 1 i k- 1 ' 

V (Jv i k - 4v 1 k) = ;<cp 1-1 k - cp i+ 1 k ) 

(1 ~)(m cp )] } + (1- YJ) { 8 U (cp 
+ - "'u,- ik-1 2 ik i+1k -

) + h V (m ) } 
- cpi-11< 11< "'11<+1 - cp i k-1 

2 

r;ne 
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pl! srew npe,D.nonaraercn, QTO npu Tl = 1 

ex = O ecJIM u iJc > o 
13 = o ec.1m v ik > o 

a = I ec11H u
1

,;=; o, 
13 = I ecmi v 

1 
~ o. 

0 03HaqaeT, qTo COOTB8TCTBYJO!l(H8 rrpOHSBO,ll.H~e annpoKCHMHpy!O'.r
CR O,l1HOCTOpOHHl'lllH pa3BOCTHW. IlpH Tl = 0 HMeeM annpoKCl'lll8-

D ~eHTpanLH~W! paSHOCTltMH. 
nocTaBJieHHaH aa,D.a11a 6H1!8. peamiaoBaHa MH paBHOMepttott 

Ce!IG! I4xI4. ITpHQeM , a11ropHTIW pemeHHH 38,ll.81lH npe,D.ycuaTpH
!laM' ceTKH H C 60JILDIH1.t 1{HC110lil YSJtOll. }l111t peruem1a paSHOCT
HblX ypaBHeHK~ (2 .I) npKM8HHU CX8llY pacmenneHHa. Ha nepBOU 
noeymaI'e 

V .,+,/z_ v" 

't 

't 

t E [in, (n+1/2h-] 
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(2.2) 



Ha BTopoM nonylll8I' e t = [ (n+1/2h, (n+1h J -
C"CTeMa : 

Un+1_ Un+ 1/ 2 
= V 

/}2 6 -2 (un+1/2 + un+1)-
6 ~+ 6_ 2 

"t h 2 2h 

vn + 1_ \rn+ 1/2 A. 2 6 - 2 (vn+1/ 2+ 
I:, + 6 

= V vn+ 1 ) + 1 -1 <p 
"t h2 2h 

3.l(eCI,: 

n+ 1/i 
<p ' 

n+1/2 

6 1 , 6 
2 

- pa3HOCTRlil8 onepaTOpbl no Ha npaBJieH11i,ll X Z 1 

C0 0TBeTCTBeHH0 (npaBlie pa3HOCT~): 

ti_,. 6_ 2 - Jiem.ie pa3H0Cfflj 

6
1 

+ 6_ 
1

, 6 
2 

+ 6_ 
2 

- L\6HTpam,Hl,l8 paaH0CTK; 

6, 6_, , 6 2 6_2 
BTOpjil IlpOW3BOJlHYD. 

- oneparop, annpoKcHVHpyll!Jll.2 

TIOKallte~. ~TO Bbl6paHH8R cxewa 06Jia.JJ:aeT 

eli . Tiycn 

CX0.llRTCR it iliYHKU111'll u , v, 
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2 

C00Tlle TC '?B eHH0, a 



CXO;!iflTCH - K lj)yHKl.ll11lM ~ . ;, :;; 11 u 1/ 2 , v 1/ 2 , cp 1/ 2• 
u"+ un+1/2 v"+vn+1/2 n n+1/2 

no,ncTa n.,'UIR =--'-;..-- -'---'-,------ 11 52 1 B npe;ne in,Hhle 

ypaBHeHlrn (2.3) , nonyq~rn: 

(2.4) 

- ,;(1 - T) ) V 

no;ncTaBJIRH stta qemrn u , v 11 <p 

,lten'.bHble COOTHOl!lem-rn (2 . 2), HaJi,l!,eM, llTO l!OllYllHB!l!;IeCfl B pe-

3YJlbT8Te ypaBHeHl1H a1111pOKCl1Ml1pyroT l1CXO;ll;Hble ypaBHeHl1H Cl1C-

TeMb! (I. I3) C TO'!HOCUIO O (h 
2
) ' npw.eu ' rropfl;!iOR a rmpoK-

CID.!81.11111 He 38Bl1Cl1T OT rrapa~eTpa i; • np ;!i8HH OH CXeMe 6hln 

npoBe.D;eH PH:zi oa?qeToB ,n:nH npmrnyrom,HclX o6Jiac Tefl c pasnH'I 

Hlill!W rpaHHt{HbtMH y cnoBHH!Jl1. Ha p11c. I nOK3 33Hbl Til1Hl1l1 TOKa 

~R CJ18,llJlOU\8V. 38,1!.8'!H. 
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Ha4HJl:bHble YCJIOBllfl: 11° = v 0 
... 

0 = 0 
1m 1• ::: ..,, 1s 

rpaHM4HH8 yCJIOBltH: 

I. u = I, v = 0 npH x = o, x = I, 
2. U =r V = 0 nplt 0 < X < 1 1 y = 0, 

X::: 0, 

X ::: 1 1 

1 + 6 < y s 1 , 0 s y < 1. 6. 
2 2 

Pac4eTN B6JIHC:b nplt V = 1, 10- 1 , 10-2 
}I 10-) 0 S 6 < 1 

2 
EWia pemena TaRJKe 3a]J.81la: 

I. u = L nplt X = o, 
26 .1 -6 S YS 

1 
+ b iI 

1 2 2 
u = - '26 npH X = I, 

2. u = j_ npH :r = 0 
26 

lt 1 - 6 S XS .1 + 6 
2 2 

u = 1 -~ np1t y = I 

3. U:V:sO nprt X = 0, X :: I 1 
+ 6 < y S 1 I • 2 

OS Y< 
1 

- b 2 ' 
npH y = 0, y = 1 , ~ + 6 < ~ :S 1, 

0 S X < 2 - 6, 
BHa4aJie C4eT BelICH ,ltlIH Re = I. IToc:ne CXO,ltMIIOCfll 

,UJIH ,naHH 01'0 Re B8JICH CQeT ,ltJlfl YB8m!1;!8HH 01'0 B IO pa3 Re 

H aa Ha4aJILHHe ,naHHHe 6paJ11tC:b yze HSC41tTSHHNe ~YHKIU!H 

u", v", (j)n H Un+,/z, Vn+i/z ,q>n+i/z ,ltJIH M6HLm81'0 Rt, 

TaK1nc oopaam,, npouecc C4eTa noBTOpHeTc11 1t .llJIR Re:::10
2
,10

3 

Cxo.141t1Aocu onpe,nemrnacL cJie,nym:HK o6paaow. 

max j 
1,. 

< C • 

EcJIH .UM BNXO,na Ha CTSIUIOHapHoe pemeH1te JJIH 1U{C81 

Re = I, IO HyxHo 80 1tTepaIU1R (npH c = IO ) , TO ,nnH 

Re= 1000 - (2000 - 2500) HTepanHR. PesyJILTSTl,l pacq~ 
TOB CpaBHKB8JlltCL C ~BJl(fl T04Hli1Gt pemeHltl'!KH. 

B 4SCTHOC'DI, ,lUIR pemeHRH aa,1taq• nyaseR~H nony4eHHHll pe,-
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SYJ!I,TaT pactreTa nepena;na 71aBJiett1,rn D TotrKax P
O 

11 P.N 

co:srra;11aeT C TOtfHID! :ziJiil Re = 10 3 C TOl!HOCTb!O ;no 5 3118·· 

KOB, a .ltJ!R Re = 1 , IO - ;zi:o 8 3H8KOB, 

IlpoBe;neHHi.e pac•rnTN noKa3aJil'J, tfTO CKOpOCTI, CXO;llHMOCTH 

upouecca 11ano aa BHCMT OT aHatreHHR , HO npe:nnotrTeHHe cne-

13et OT.JtaTI, TJ = o. Ocooe1rno 3TO BH;zJ;HO 1l aa:natre :ztJIH BC Tpr.1!-

l!l,IX TIOTOKOE (p11c ~ 2). 

Plllc . 2 • 
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