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O HOBOM IIPEJCTABJEHUM IBYMEPHBIX YPABHEHUH
IUMHAMMKH HECKXMMAEMOM XHUIKOCTH

[TonyueHO HOBOE MpEACTABJICHUE [N YpaBHEHHH AHHAMHUKH HECXKHMMaeMOH
XXHAKOCTH Ha BpalaloIECHCA MIOCKOCTH H paCCMOTPEHBI €ro OCHOBHbIE CBOHCT-
Ba. Ha OCHOBAaHHH 3TOr0 MOCTPOECHbI HOBbIE TOYHLIE PELIECHHS, ONMUCbIBAIOLIHE
CTAllMOHApHbIE TEYCHHUA HAECAIbHOM XHAKOCTH, B YACTHOCTH TOYHBIE CTalHO-
HapHbIE PECUICHHUS AJF BOJIH BOMH3M KPUTHUYECKOTO CJIOA.

1. YpaBHeHHns OBIDKCHHS HECXKHMMaeMOM XHAKOCTH Ha BpalalOILEeNCsa NIOCKOCTH MpH
HaJIMYMH BHEIIHETO TPEHMS U BSI3KOCTH, MOXKHO 3allUCaTh B BHJE

W, + uu, +vu, - fou+ p, —x(t)u-vaiu =0

v, + UL, + VU, + fou+p, -x(t)u-vAv =0 (1.1)

U, +v, = 0(A=9%/0°x+9°/3%y)

3nech fy = const — napameTp Kopuonuca, ¥ = k(f) — KO3 (PHIHUEHT BHEITHETO TPECHHUA,
p =p(x, y, {) — iaBJIeHHE, HOPMHPOBAHHOE Ha IUIOTHOCTbH P = const, ¥, V — KOMIIOHEHTBI
CKOPOCTH B J€KapTOBOH CHCTEME KOOpAMHAT (X, y), Vv — KOIMDHUIHEHT KAHEMATHYECKON
BA3KOCTH. BBOAsA pyHKIHIO TOKA §: U = dP/dy, v = — d¢/dx, TPaMIIHOHHO U3 NMEPBBIX IBYX
ypaBHeHmii (1.1) HCKITIOYAIOT AaBICHHE P NNEPEKPECTHLIM NMPPEPEHUIHPOBAHHEM, UTO AACT
OIHO YpaBHEHHE omocmenbno (bYHKI[AH TOKA

d d
__.A — — — = VAA A
ot v + IP dy Ay c’)ylp 0x Alp VAW +KEY (1.2)

B cnyyae cTalHOHAPHbIX HEBSI3KUX TCYECHHM 3TO YDABHEHHE NMPHUBORUTCS K BUAY
Ay = F(p) . - (1.3)

rae F(y) — HekoTopas ¢pyHKIHS NPOU3BOJBHOTO BHJIA, ONpefiesiseMas rPaHUYHBIMH YCIIO-

BUsAMH. YpaBHeHHe (1.3), Kak npaBHIIO, ABIAETCA OTIPAaBHOM TOYKOH ISl MOMCKOB TOYHBIX
pellieHniA ypaBHEHH TUHAMHAKH HACaTbHOM XUAKOCTH [ I, 4, 5], HHTEPEC K KOTOPBLIM B I1OC-
iefjHee BpeMsi BO3pOC B CBS3H C ycnexoM Merofa obpaTtHoit 3ajayu paccesuuss (MO3P) B
TEOPHH HHTEIPHPYEMbIX HEJIMHEUHBIX YPABHECHHH B YaCTHBIX IIPOU3BOAHBIX [3].

Hioke mpepiaraeTcs qpyro noaxon K HCCIEAOBaHUIO ypaBHeHHi (1.1), OCHOBaHHBIN Ha
MOCJIEAOBATETLHOM MX aHAJIM3€ KaK COBOKYITHOCTH Tpex 06001meHHbIX AU depEeHIMANIbHBIX
3aKOHOB COXpaHEHHs NMOTOKAa HMIYJbCa H MacChl. DTOT NMOAXON B PE3yJIbTaTe JAET HOBOE
obuiee npepcrasieHue Ajia ypasHeHnd (1.2) u (1.3), YTO NpHBOJHT K HEKOTOPbLIM HOBBIM
TOYHbIM COOTHOULIEHHAIM H TOYHBIM pElIEHHsAM B TCOPHH TEYCHHHN HEC)KAMAEMOH XKHIKOCTH.

ITpa nomomE QyHKUME TOKa \p ypaBHeHHs (1.1) MOXHO nepenucaTh B dopme gudde-
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- PEHIHAJILHOTO 3aKOHA COXPAaHEHUS IUIOTHOCTH MOTOKA HMITYJIhCa

9. ' 9 !
— (P, —VAY —xP +uv) + — U’ + fyp + p) =0
dy - 0X

—a—(-'tp, + VAP + x + u'v)+—?—('v2 +fow +p)=0
ox dy

3KBHBAJIEHTHOH CJICAYIOIIUM COOTHOIICHHMSAM

2 2 |
u +f01p+p=-hy,v + fo@ +p=-8, (1.4)

P, ~VAY -xPp +uv=~h, -y, +vAy +K1p.-|?uv=g}.

rae h=h(x, y, 1) 1 g = g(x, y, t) — HEKOTOpble BcnomorareabHble ¢yHkuud. [Ipn nomoinm
NIOACTAaHOBKH

d d

h=-—In¢+hy(x,y,t), g=—Ing+gy(x,y,1t)
ay 0x

lp = In ¢(-x$ Ys Z)$ E(x’ Y Z) = 2(P + fOlp)

M nocJje npeoOpasosaHui ypasHeHus (1.4) npuBoOAsATCS K BURY
E=-¢"'A¢ + (hy, + 8o,)

¢ —(VAIn ¢ —xIn $)¢ = (hy, — £, )P/ 2 ' 15)
¢’xx _..¢y_v = (ho}, _ng)¢’ _2¢x_v = (h()x +gO_v)¢

ITocneguue Tpu ypaBHEHMS MOXHO 3anHucaTh B 60Jiee KOMNAKTHOM KOMIUIEKCHOM hopme
¢ —(vAlng—xIng)¢ =i(R, - R;)¢ /2

2¢, =R, 2¢: =R.¢ R(z,7,0)=ihy - g, | (1.6)

t=x+iy, 0, =.%.(ax ~id,), A=43,0,

[IopcranoBka R(z, Z,t) = dQ(z, Z, t)/dz, tneQ(z, Z,t) = A(z, Z,¢t) + iB(z, Z, t), a
dyukumn A(z, Z, t) 1 B(z, Z, t) — pecTBUTENBHBIE, IPUBOAUT cucTeMy (1.6) K BUY

¢ —(vAIn—xIn )¢ = pAB/ 4 . _ | (1.7)

2¢,, = Q. ¢, 267 =0z¢

a nepsoe ypaBHeHHE cuCTEMBI (1.4) nna E npumeT Bu
E=-¢"'"A¢p+AA/2 (1.8)

Taxum 0Opa3oM [OKa3aHO, YTO UCXOJHAs CHCTEMa ypaBHeHHH (1.1) 3KBHBaJleHTHA CHC-
TeMe ypasHeHMH (1.6) unm (1.7). Orcropa cnepayer, uro cucrema (1.6) (unm (1.7))
9KBHBAJICHTHA ypaBHEHHIO (1.2) ¥ sBiageTCI HEKOTOPbIM HETPHBHAIBHBIM €TI0 IPEJCTaB-
JICHAEM, HallOMHMHaloIuM npeacrasieHne Jlakca 8 MO3P [3]. B cnyyae xe cranMoOHapHBIX
HEBSA3KHX Te4yeHU! ypaBHeHHE (1.3) nmpu npousBoabHOM (PyHKUMH F(¢) KONKHO OBITDH

3KBHBAJICHTHO [1ape YpaBHEHUH
20, = Au9, 20z = Ay _ (1.9)

NpH HEKOTOPO# fedcTBHTENbHOM yHKIMHA A(Z, Z ).
JKBHMBAJICHTHOCTb ypaBHEeHHH (1.6) ypaBHEeHHIO (1.2) n ypaBueHni (1.9) ypaBHenmuto (1.3)
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MOXKET OBITh YCTAaHOBJICHA H APYIrHM CIOCOOOM, OCHOBAaHHBIM Ha SIBHOM BbIUMCJICHHH yCIIOBHM
COBMECTHOCTH napbl ypaBHEHUH (1.9) H COOTBETCTBYIOLIEH el naph! YPaBHECHHUH B (1 7). st
(1.9) aTo ycmoBue MOXeT ObITh 3alHCAaHO B BHJE

P 32 1 [ (1 1
az—z(%f]-sz?(%‘]=Z‘[”'(3D2‘°)‘D2(a”'¢)]=

ox> 9y 2 oxdy

HenocpeacrBeHHOM NMPOBEPKOM MOXKHO YOEAUTHCS B CYIIECTBOBAHMH CIEAYIOLIETO TOX-
€CTBa, BBIMOJIHAIOLIETOCs s MI000H nuppepeHuEpyeMont GyHKUMH Y = In ¢:

1 1 d_d 0 o |
_ D, (EDM)"D (¢ D|¢) 3 Vo —AY - — =" 3y — Ay | (1.10)

KOTOpOE H I0Ka3bIBaeT Goliee 3yieraHTHO (akT 3kBuBajeHTHOCTH (1.9) 1 (1.3). Ucnonb3ys
aHAJIOTHYHbIE BLIYHCIICHAS MOXHO nepenTn ot cucremsl (1.7) nnu (1.6) K ypaBaennio (1.2).
2. OpHUM U3 NPOCTEHIINX NPUMEHECHHH NNOJIYYEHHOrO NIPEACTABJICHUS SBIAETCA BO3MOXK-

HOCTBb IPOCTO MPOAHAJIU3UPOBATh Psifi CBOMCTB HCXONHOH CHCTEMBI, 9TO JOCTATOYHO TPYAHO
CleaTh, HCXO/A HEMOCPEACTBEHHO U3 €€ NepBOHAYanbHOro Buaa (1.1) unn npeacraBieHus
(1.2) — (1.3).

1°. A3 (1.6) MOXXHO HCKJIFOYUTH BHEIIIHEE TPEHHE U IIPUBECTU CUCTEMY K OOJiee NPpOCTOMY
BUAY. a1 3TOro nojioXxXuM

o=9"% o(t)=0agexp{fx(®)dt}, V'(t)=4o(t)v

R =20R’ 200t — 1)—-1n¢ t _jo% 2.1)

Torpa cucrema (1.6) npuMeT BUp
¢ —VvoAlIng =i(R, - R;)9 /2

2¢zz - Rz¢’ 2¢z‘z‘ = RE¢
B KOTOPOM ONYIIEH IUTPHX y epeMeHHbIX. OTCIoia TakXe CIEAyeT, YyTo npHu K = 0 npeoo-
pa3oBaHus (2.1) cOOTBETCTBYIOT MacITaOHBIM NMpeoOpa30oBaHUAM NMEPEMEHHBIX, TaK 4YTO,

ecin ¢(z, 7, ) — pelleHAE ypaBHeHu#, TO U dyHkums ¢*(z,Z,f) — pellleHHe ypaBHEHUM

(1.6).

2°. Cucrema (1.1) nHBapnaHTHa OTHOCHTEJILHO IIEpEXOfia K CHCTEME OTCYETa JBIXKY-
efcd OTHOCHTEJBHO HCXOMHOM NMOCTYNATEBHO C NNPON3BOJILHOU NEPEMEHHOMU CKOPOCTBIO
C = (uy(t), vy(2)). IIpn 3TOM CHIIBI HHEPLMH KOMIIEHCHPYIOTCS NepepacnpeieicHieEM 1aB-

nennsa B cucreme. CoorBeTcrBylone npeobpa3oBanus QyHKIHH, BXOASIIUAX B CHCTEMY
(1.6), BBITTIAQAT cneayromuM oOpa3oM

0 — 8(z', 7. 1) = (2, 7,1) exp{(zc + Ec) / 2}
R— R (Z,7,t') = R(z,Z,t) - 2cIn{¢’} +i(Z%¢ - ¢*2) / 2 22

2z 7'=z+ilc(t)dt, t'=t

C(t) = —Do(t)"‘in(t), c=dcldt

3°. Cucrema (1.1) mHBapHmaHTHa OTHOCHTEJILHO NEPEXOfia K CHCTEME OTCYETa PaBHO-
MEPHO BpaINAKOIIEHCs C MNOCTOSHHOM YriIOBOHM CKOPOCTBIO 0y OTHOCHTEIHLHO HCXOMHOM
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CHCTEMBI OTCUYECTAa
b 92,7 1) = $(2,Z, 1) exp{(~0q2Z - 4venet) /2]

R— R'(2,2',t') =[ R(z.Z,1) - 4057 In ¢’ 27200 |exp{~2icwot)}

7 — 2" = zexp{2iogt}, t'=t, Im{wy} =0, ®, = const o (2.3)

B 3TOM cny4dac CHhJibl HHEPIIMH BHOBD KOMIICHCHPYIOTCA NEPEPACIPERCICHUCM {ABJICHUA B

CHCTEME.
Nnsa Toro 94Tobbl B najgbHEHIIEM NMOCTOSHHO HE YKa3bIBaTh Ha CYWIECTBOBaHHE HECTa-

IIMOHAPHBIX PEIICHAH, CBA3aHHBIX C PACCMOTPEHHBIMH BbIIIE anKeHHaMH BCEX CHCTEMBI
OTCYeTa B 1eJIOM, 6yIeEM Ha3bIBaTh CTAI[HOHAPHBIMHA BCE PEIIEHHA, AN KOTOPBIX HaAHJETCH
OAXONAINAs CACTEMa OTCYETa, CBA3aHHAsi C HCXOAHOH npeoﬁpasonammn (2.2) - (2.3),

Takas, 9ToO B He#t ¢',, =0, T.e. ¢(2',7') = ¢(z,Z,t), roe z/, Z' — KOMIUIEKCHBbIE KOOPAHHATHI
B HOBOM CHCTEME OTCUYETA. _
4°, CucreMma (1.1) mameet unrerpan Komu—JIarpanxka, COOTBETCTBYIOIHA NOTEHIIAATH-

HOMY TE€YE€HHIO XHKOCTH.

2

27], +Uu + 'U2 + E = const (24)

e 1) — noTenuman redenns. Kiacc pemennsi, ONUChIBAIOINHAMA 3TOT THI TEYEHHA B paMKax
JAaHHOTO IIOAXOfa, TapaMeTPH3yETCA CIIEAYIOIHM 00pa3oM

0(2,2,8) = § o (2.0 o (T1) = | o(2.1)]

R(z,Z,t) = r(z2,) + 3(Z,1) (2.5)
rne PyHKUEH r(z, t), 4(z, t) B ¢o(z, t) CBA3aHbI IByMs YPaBHCHUSIMH
Doz =NP0s Por =4:P0 ' (2.6)

TaK, YTO Of{Ha ¥3 (PYHKIHH OKa3bIBAaCTCA NIPOU3BOJbHON. IIOTEHIIHAN TEYCHAA B 3TOM CIIy-
yae paBeH 1 =iln{¢,(z,t)/ ¢ ,(Z,t)}. OTMETHM TaKXe H3BECTHBIA (PAKT, YTO pEIICHHA

ypaBHeHHii (2.6) ONACHIBAIOT YACTO GE3BHXPEBOE JBIKCHHE XHAKOCTH, €CIIM QYHKIHAS ¢y

aHAJIATHYHA BO BCEM KOMILJIEKCHOM IJIOCKOCTH. Eciy Xe OHa MMeeT MOJIOChI, TO COOT-
BETCTBYIOLHE pelleHHs. OyAyT ONHCBbIBATH NMOTEHIHMANbHbIE TCYECHHS C CHHIYJIAPHBIMH

BHXPSMH.
AHanoroM uHTerpana Komm—Jlarpamka (2.4) nns ABUXKEHHSA XAJKOCTH C OTIIMYHOH OT

HYJI 3aBHXPEHHOCTBIO 0 = A ABIIETCI COOTHOLIEHHE
w + 0’ +E+0+AA/2=0 _ 2.7)

KOTOpOe ciefgyeT u3 ypaBHeHHs (1.8). 9TO TOUHOE COOTHONIECHHE HIpaloilee pOJib WH-
Terpana 3Hepruf, CIipaBeJIEBO KaK B ClIy4ae UCaIbHOM TaK M BA3KOH XHIKOCTH.
3. [Tony4yeHHbIE MPEACTABJICHHS JalOT €CTECTBEHHBIH CIIOCOO MOCTPOEHHS HEKOTOPBIX

THIIOB TOYHBIX PEIICHHH HCXONHBbIX ypaBHeHn. UMEHHO [ aHanm3a cucreMsl (1.6), MOXHO
BOCIIOJIb30BaThCA TEM, UTO J{Ba MOCJEAHAX YPAaBHCHHS 9TOM CHCTEMBI NPENCTABIAIOT COOOH

OoObIKHOBEHHBIE MU depeHEanbHbie YypaBHEHHS. BTOpOro nopaaka. IlosroMy Kkaxpnoe u3
3THX YpPaBHEHUH IO OTHEIHHOCTH HMEET [Ba IMHEHHO HE3aBHCUMBIX pelneHus. Eciam ogHo

U3 HAX HMEET PEHICHHA ¢; B ¢, TO BTOPOE — KOMIJIEKCHO COMNPSXKEHHbIE MM PEIICHHS

¢, 1 ¢,. Heo6XOMHMBIM YCIOBHEM TOTO, 4TOObI ccTeMa (1.6) Gbia 3KBHBAJICHTHA HCXO/I-
Hou cucreMe (1.1), sBagerca Tpe6oBaHne, 4TO Obl XOTS OBl OHO U3 JIMHEHHO HE3aBHCHMBbIX
pEIlieHAH 9THX ypaBHEHHH GBLIO NEHCTBHTENLHBIM, T.€. TH60 ¢, =@, AU60 ¢, = .
Haun6onee npocToi ciiydyaud, COOTBETCTBYET PEAYKIHMH

¢1'$1, 4’.2"52 (3.1)
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MOXHO POBEPHTD, YTO PEIICHAS ITOrO THIA B CIy4Yae HACANbHOHN XANKOCTH ABJIAIOTCA
craoHapHbIMHA. CooTHOIEHn (3.1) 03HaYal0T KOMMYTATHBHOCTb ONEPaTOPOB

L=032/3z2-R,, L=23"/37°-R;

[IpsiMOe BBIYHCIIEHHE KOMMYTAaTOpa 3THX ONEPATOPOB NMPHMBOAHUT K YCIOBHIO R, = f(2),
R; = f(Z), 94TO NpH OTIHYHOA OT HYJA 3aBUXPCHHOCTH IKBHBAJICHTHO YCIIOBHIO CTalHO-

HapHOCTH T€YE€HHs B COOTBETCTBHH C JaHHBIM BbIILI€ ONPENICIICHUEM.
[Tpocreiiliee pelieHAE ITOrO THIA MOXET ObITh CKOHCTPYMPOBAaHO M3 PEIIeHUH ypaB-
nenus (2.6). Ilycth ¢y(z) u ¢,(z) — ABa NHHEHHO HE3aBUCHMBIX pelIeHMH ypaBHEHHS (2.6)

17151 HekoTopoit byHkums R(z,Z) = r(z) + g(z). B aTOM ciy4ae NpOCTEHIIAM CTALlMOHAPHBIM
pElLlIEHHEM, YAOBJIETBOPSIOIAM YCIOBHIO (3.1) GyaeT pyHKuuA

®(2,2) = g, (2 +Blo2@) +191(2)62(D)+ 79,2, ) (3.2)

rae o, B — JeMCTBUTENbHBIE, @ Y — KOMIUUIEKCHas NOCTOsSAHHAsA. BbIYKMCITMM 3aBUXPEHHOCTD
nns dpyuknmm Toka P = In®(z,z): w = A{ln ®}. Ilogcrasnsas B 3Ty popMyay cCOOT-

HoueHue (3.2) nonyyaeM
2 i, 2 _ |
- (aB -y o’ @ = (aB ~Iyf Jof"e > 53

rge o = ¢ ¢, — ¢ ,¢ = const. TakuM o6pa3oM, ypasHenue (1.3) MOXKHO 3anucaTh AJIsl 3TOTO
THINA TeyeHui B opMe ypaBHEeHHs JInyBHIIsA

_ o2 Y g2 2w
(aﬁ Iy] )|0| e v /4 (3.4)

[IpocrsiM 06061eHreM perieHns (3.2), BHOBb sBISIOIUMCA PELIEHHEM ypaBHEHMS (3.4),
OynmeT

D(2,2) = o () {alp D + 62 H19,D72(2) + 792052 (3.5)

rae (PYHKIMA ¢; U ¢, — TNHEMHO HE3aBUCHMBIE DEIICHUA YPABHEHUA

¢, +(ww ) =r¢ ' (3.6) 1

Xors pewmenne (3.5) nonydyaercs u3 (3.2) npocToi NOACTaHOBKOM it PYHKIHHA @, TEM HE
MEHEee OHO NPEACTABISET ONpPEEICHHBIN HHTEPEC B CBSI3U C TEM, UTO CpPeJH pelIeHnH (3.5)
MOXXHO BbIJIEIUTH OCOOBIN KJ1aCC pELICHUH BHAA -

®(z,2) = W) (N(s(z,2))+C), C=0,+1,-1 ' (3.7)

5(2,2) = [(W(2)) 2dz + [(W(2)) 7 dZ + s,

[Ipu npou3sonbHOU yHKIME w(z) mMeeM N(s) = cos(us), mpu u = const = 0 u Im{pn} =
1 N(s) = s mpu p = 0. OgHAKO NpH cCHEUMaTBLHOM BbIOOpE W(z) B ClIyyae HIE€ATbHOH XHUJI-

KOCTH CyIIECTBYET [iBa KJlacca pellleHN#, Y KOTOPbIX CTPYKTypa JIMHUH TOKa PHUKCHpPOBaHa,
HO 3HAa4YE€HHE BEJIMYHHbI CKOPOCTH HAa JIMHUAX TOKAa MOXKET ObITh NPOHU3BOJILHBIM, T.€.

NpOU3BONbLHOM sABAsAeTCcs PyHKuus N(s), a PyHKUMOHANbHAS 3aBUCHMOCTb § = 5(Z, Z7)

¢ukcupoBaHa. DTO ocecHMMETpAYHbIE TedeHus D(z, Z) = P(r), w(z) = z% I PELIEHUS BHJa

- ®(z,7) = D(Y), TAE x=r%cos{49+90} 3necy r’ z2'=|z|2, a 0=(/2)In{z/Z} -

NOJSPHBIA Yrol. AHaJIOTMYHBIA KJIAaCC PELIEHHH B ClIyYae BA3KOH XHUAKOCTH NPH CNEUUab-

HOM BBIOOpE PYHKIHH W(Z) = 7\.2%, rne A — NpoOn3BOJIbHasE KOMIJIEKCHAasA MOCTOSHHasA, COB-

MafjaeT ¢ H3BECTHBIM KJIaccOM 0606meHHbIX pemrenuii ['amena [1] (cm. pa3g. 5 gaHHOM
CTaTbH).
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‘3aMeTHM TakKe, YTO [JIs1 ypaBHeHHs JIRyBHIIA M3BeCTHO OO0lee NpeicTaBlieHAe pe-
meHus [2], Ha KOTOPOE CCHUIAIOTCA, HanpuMep B [4, 5], HO HE aHANMU3HPYIOT NOXPOOHO H
KOTOPO€ MOXHO 3aNucaTh B cliefyoueu popMme:

®(z,2) = 4|0 (z) 1 0z (1 +|f (2)]*) 2

rae f(z) — npon3BOJIbHAg aHaJIUTA4YECKas PyHKIHSA. MOXHO yOEAUTHCs, YTO 3TO PEIIEHHE —

YacTHbIA ciiydah pemneHuit Tana (3.7). Ilonyyennsie npepcrasnesns (3.2) u (3.5) ABIAIOTCA
bonee obmen pOpMOHR ITOro pellieHus, U OHH YAOOHee A NMPOBEACHHUS KOHKPETHBIX
BLIYHCJICHHUM. |

4. TIpumMepoM HCHONB30BaHUS peuieHHH (3.2) B NpHKIAAHbIX 3ajayax, CIYXHT INOAKJIACC
pelueHnit, ONMUCHIBAIOIIUX CTAallHOHApHbIE BOJNHbI BOMHU3H KpUTH4YECKOTO ciiod. IIonoXxuM B ypas-

HeHuH (2.6) dr/dz =E2,E = const, ImE = 0. Torga B KayecTBE HE3aBHCHUMbIX pELICHHM
¢ (z) 1 ¢ ,(2) MOXHO BbIOpaTh HYHKLHUH ¢ ;(2) =sin&z, ¢ ,(z) = cosEz, noacrasisisi KOTOPLIE B
(3.2), nonyyaeM

®(z,7) =T(x,y) =achEy+bsinEx | (4.1
OTciona |
u=_‘2.1nf;-.§_a__s£§_y_,_v=__a_mz;=:.§.b_9_9§§_x_ | |

dy C(x,y) ax c(x,y) (4.2)

Takum o6pa3oM, MOCTOSSHHBbIE a U b UMEKOT CMbBICI aMIUTUTYA BOJIHBI B U U UV KOMIIOHEHTAaX
Te4eHUs. BBIYHCIHM CpelHine CKOPOCTH

2n/E _
U(y)=--i§- [ u(x,y)dx-a(azchzgy—b2)%sh§y (4.3)
L) |
E 2n/E "
V(y)=-5; { v(x,y)dx =0

IIpu a > b paccMaTpuBaeMoOe€ TECYEHHE SBISAETCA TINAJKHM M TpefacTaBiaseT co6oil BOJHY B

CIIBUI'OBOM IJIOCKO-IMapaIeIbHOM MOTOKE CO cpegHer cKopocThio U(y). MakCHMyM aMIUTHTYAbI
BOJIHbI NPUXOAUTCA HAa KPUTHYECKYIO TOUYKY y = (), rge ¢a3oBasg cKOPOCTb BOJIHbI COBMAafaeT CO

CKOPOCTBIO Te4yeHHs. JlaHHOE pellleHne NOJNYyYEeHO JJis CUCTEMbl OTCUYETA, ABHXYLIelca ¢ ¢a3oBoi
CKOPOCTbIO BOJIHBI.

IIpH a = b BROADL JMHUH KPHTHYECKOTO CJIOS MOSIBNSETCA NEpHOAHUEcKas Henovyka CHHTY-

JSPHBIX BUXpEH, nepeMelaromuxcs ¢ ga3oBoi CKOPOCTbIO BOJMHBI. CpefgHasi CKOPOCTh B 3TOM
Cllyyae MOCTOSHHA BO BCEM CJIO€ XXKHAKOCTHM M HCIMBIThIBAET KOHEYHbIH CKayoK B TO4ke y = 0:

U(y) = sign(y). ITOT peXUM TCUCHHUS SABASETCS NOTECHUHANBHBIM: W = Ay = 0.
IIpu b > a cuHrynsipHble BUXpH NPEBpaL]alOTCA B KOHEYHbIE€ BUXPEBbIE JIaKyHbI, ABHXYIIHUECS C
(¢a30BO# CKOPOCTBHIO BOJIHBI, HA KpasiX KOTOPbIX CKOpPOCTb oOpamiaerTcd B 6eCKOHEYHOCTh. BHe

o6nact a’chEy < b? cpefHAs CKOPOCTh ONMHCHIBAaeTCH TOM Xe dopmynoit (4.3). BuyTpu obnacTu

CPEAHASA CKOPOCTbL HE ONpefeneHa. |
Hcnonb3ysd TEXHHKY NMOCTPOEHUS MHOTOCOJHMTOHHBIX [3] pelieHnit, MOXHO MOCTPOHTH 6OJIb-
I0€ YHCJIO TOYHBIX PpElICHHH, OMHCLIBAIOLWHX TEYEHHE B Cly4yae HaJIUYHUA HECKONbKHX

KPHTHYECKHX CJIOEB, C MOCTOSHHON cpefiHedl CKOpPOCThbI0O Ha OECKOHEYHOCTH. AHAJIOTHYHBLIE pe-
IIEHUS MOTYT OBbITh BHINMCAHbI H B NOJIAPHLIX KOOPMHATAX.

5. B 3akino4YeHHe pacCMOTPHM JiBa THNA BA3KHX TEUYEHHH, TECHO CBA3aHHBLIX C MPENbIAYILHM

‘aHANTHU30M TOYHBIX PELICHHUH ANA TECUYCHHH HICANbHOM XHIKOCTH. DTHMH CHElHMalNbHBIMH KJac-
CaMy pELICHHH SBJISIOTCA PELICHUS COOTBETCTBYIOUIUE npeactaBieHuto (3.7). Ilpu cnenuanbHOM

BbIOOpE w(z)ukz%, rae A — AeHCTBUTENbHASA MOCTOSHHAA, YpaBHeHHe Miast N(s) NpHHUMAET BH[
CNeyIOLEer0 YpaBHEHHUSA |

NN/ t—ve 20%InN/os =0 (5.1)

ONHKCBHIBAIOWIETO0 HECTAIHOHAPHbIE OCECHMMETPHUYHBIC TEYEHHS BA3KOH XHMAKOCTH. B cinyuae,
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Korja A — KOMIIZIEKCHAs MOCTOSIHHAsA, PCLUCHUA NMEPEXOAST B H3BECTHbIE CTALMOHAPHBIE pELLIECHUSA
T'amen4.

ITycte A — k + im. Torga nonHass CHCTeMa YpaBHEHHH, OMHCHIBAIOLAA TEYEHUS ITOrO THUMA,
OyneT UMETh BUJ

d” L p\

——tviInNN—-——=—B!=() .

dSZ\ /) } . (5'2)
1 d°N d?*A .d*B d

02 X 2L if D (k+im)=—(A+iB
N a2 " +lds2 ( zm)ds( +iB)

Orcrofa, uckiawuasd A ¥ B, NpUXOQUM K OJHOMY YPaBHEHHIO OTHOCHTEJIbHO x(s) = dN/ds:
x''—(2k +—"’-1—))(,"+(m2 + k2 )x—ﬁx2 +a(m? +k%)=0
2v 2v (5.3)
(luTpux o3HauyaeT guddepeHuupoBaHue no s). B aToM cnyyae
1M|____2k lnf+———2m 0
m2+k? m?+k?

3nech r =1zl, a O=(i/2)In(z/z) — COOTBETCTBEHHO pajHalbHadgd U YrioBasgs KOOPAHUHATDI.

YpaBHeHus (5.3) B TOYHOCTH COOTBETCTBYIOT YpaBHEHHAM 000011eHHbIX TeueHud I'amens [1].

S = ln|z

6. IlponenanHbie BLIYACICHAA NOKa3bIBAIOT, YTO NpeacTasieHue (1.6) — (1.9) ypaBneHuun

JTAHAMHKH HECXXHMMAaeMOH XHAAKOCTH Ha IUIOCKOCTH MOXKET OBIThH NOJIE3HBIM IPH HCCIIE-
JIOBAaHHAM CTPYKTYpPbl TEUCHAN B BO3MOXKHO 00jiee coaeprKaTeJIbHbIM, YEM NMPEACTABICHHE
(1.2) — (1.3). Ananormunsle (1.6) npencrasiieHHss MOTYT ObITh BBINMCAHBI JJIs1 YPABHEHHUH
NMHAMHKH XHJKOCTH npu Oonee OOLIMX yCIOBHAX, HapUMED A Clyyas CXKHMaeMOH
MAeabHOM XKHAJKOCTH MIIH [JIs ABYMEPHBIX TCUEHUH Ha cepe, YTO MPEACTABIAET HHTEPEC
IS reO(pU3UKHY.

ABTOop O6nmaropgaput JI.B. OBCAHHHKOBA 3a BaXKHOE 3aME€YaHHE O CYILIECTBOBAHMH TOXK-
necrBa (1.10), 13 KOTOPOro CiaeayeT aabTEPHATHBHBIN O0OJIee IPOCTON BBIBOA ITOCTPOCHHOIO
B pa3ji. 1 npeacrasieHus BYMEPHBIX YPABHEHUHU AUHAMUKHU HECKMUMAEMOH XKHUJKOCTH.
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