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HECTAIIMOHAPHBIN KPUTHYECKHI CJION
1 HEJIMHENHASA CTAJUA HEYCTONYNBOCTU
B IINIOCKOM TEYEHUHN ITYA3ENJIA

B. II. Peymos
(oporuii)

OfHO M3 HePCIEeKTHBHLIX HAIpaBjIeHNH B HeJIHMHEHHOH TEOPHN HEYCTONYHBOCTH CEBH-
TOBHIX TeYeHMI CBA3aHO C HCCIefoBaHHeM Kpurmieckoro ciosa (KC) [1—6]. HanGomxee me-
TaJIpHO B HACTOSAINce BpeMs HN3yJeHH CTAIMOHADHbIE BOJHBEI ¢ BSA3KAM HeJHHeTHBIM
KC [2, 3]. Amann3 HecTaIHOHAPHHX IPOIECCOB, IPEACTABIAIIIAX OCHOBHOM IIpaKTHYe-
CKHI WHTEpec, IPOBORMJCA IPH 3HAYATEJBHHIX YIOPOMAIMNX OrpaHMYeHHAX [4—6].
Tak, HeJIMHEHHOE Pa3BHTHE BOJHE B KaHaje W B IOTPAHAYHOM CJI0€ PACCMATPHBAJIOCE JMNIbL
B IpejelbHOM ciayZae cmibHOHeanHeirHOro KC, Gamskoro k crammomapaomy [5]. Ommako
JIA pemeHuss OpoGIeMB BO3HMKHOBEHHA TYDPOYJIEHTHOCTH B 3THX TeYCHAAX HEOGXOHMO
¥MMeTh IpeJicTaBlieHne 06 SBONIONNN DePBOHAYAIBHO JINHEUHON BOJIHBL.

Hmwxe pia mcciaeOBAaHHWS HEJINHEHHOW CTafiluM HEYCTOMYMBOCTH B IIOCKOM TedeHHH
Ilyaseiisiss mCUoaB3yeTcs MORXOJ, aHAJIOTHIHEI IIpeioKeHHOMY B [6] mus BeTpoBoit He-
yeroitamBocTH. PaccMaTpmBaeTcA Pa3BUTHe AJIMHHHEIX BOJH, KOTOpPHe HA miockocTH (R, a)
(¢ — BomHOBOEe 9mcio, R — 49mcno PeitHonbACA) M306pa)KaloTCsA TOIKAMH B OKPECTHOCTH
BEepPXHEU BeTBH HeHTpPaJAbHON KPUBOi JNHEHHOH TeopHA. [{JIs TAKMX BOJH OKA3KIBAETCA BO3-
MOKHEIM HesaBucuMoe paccMorperme HC m BA3KEX obOmacteil BOIM3W CTEHOK KaHAaja.
Ha ocmoBe amanmnsa HecrannoHapaoro HC monydeHH ypaBHEeHHs, OIMCHBAKOINNE Pa3BATHE
BOJMHHE BO BpeMeHm. llpocie)xkmBaercs Iepexop oT jamHeiiHOro Bsiskoro KC K cmiapHO-
HeJHEXHOMY II0 Mepe HAapAaCTAHUS AMIIAATY[NBl BOJHEL.

Kax m3BecTHO, TpO0OJEMB YCTONYIMBOCTH CHCTEM ¢ TMPOAMHAMUICCKMMH MOTOKAMH
BO MHOTOM aHAJIOTMYHBEL TeM, 9TO BO3HUKAKT IPU aHAJIH3e B3aHMOJIEHCTBHAA BOJHA — YacTH-
na B miasme [7—9]. B gammeit paGore Ha OCHOBe INIa3MEHHO-THAPOXHMHAMHYECKOU aHAMIO-
TN [aeTcsa OUpefieieHNe 3HEPTAN BOJHH B TedeHnn [lyaseiins, mH03BOIA0INEe MHTE PIPETH-
poBaTh TOJTydYeHHBIE Pe3YJbTATH C IMO3UIHE 0OIeill TeOpHH BOJH.

1. Vcxopmnpie COOTHONIEHNA. 3aMMlIeM yPAaBHeHAA A BA3KOH HecKuMae-
Moii xuakocta B Bume [10]

(1.1) aL/ot + udl/ox + vol/dy = vAL;

(1.2) AY = —¢,

roe A = 8-/0x* + 0%/0y?; { — saBuxpeHHoCTh TeueHus; ¥ — QYHKOUA TOKA,
BBefleHHAA cootHomeHusmMun u — 0¥/dy, v= —o¥/0zrr v=1R<K1 —

obparnoe guciao Peiinmonpnca (Bce mepeMeHHEBIE MPENIONATAKTCA TPUBEISHHBI-
Mu K GespasmepHoit dopme). llomarasn

rne U(y) > 0 — mpoduas cropoctm B crammoHapHOM TtedeHun Ilyaseiins
MeKOy creHKamMu y = 0 m y — 2, moiyumMm cilefylomee ypaBHeHHe NJA :

(mTpuXM 03HAYAKT HPOU3BOAHEE IO y). PaccMarpuBas mepmopmdeckue mo
BOJIHBI, OyIeM 0003HAYATHh mepeMeHHo# ¢ uHAekcoM n (n — 1, 2...) KoMmiaekc-
Hble aMIIUTyael Pypbe-rapmoHuk: P,(y, ) — <Y exp (—ina)> u 1. O., rOe
& -~ — ct, ¢ — dasoBas cropocTb BONXHHI, {...) — CpefHee MO MEPUOAY.
B nauneiitnoM npubamkenun npodmas Y,(y) HeATPATbHOE CHHYCOMIATBHOMI
BOJIHEL B HUIeaJbHOH MHUAKOCTH YooBIeTBopAer ypasHemuio Pames [10].
Ilpodunp 3aBEXpeHHOCTH B TAKO! BOJIHE MOYKHO HIPEACTABHTH B BHUJE

(1.4) &= —U" /(U — c) I,.
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B pesonancuoi Touxke y — y, (U(y,) = ¢) dyHKIMA W. orpaHUYderHa, M, CIeL0-
BaTeNbHO, (; TePOUT pa3peiB. Macmrabn Y3KMX KPUTHIECKHX CJoeB, obpa-
3YIOOIMXCA B OKPECTHOCTH Y = Y, OPU YUeTe HECTAlMOHAPHOCTH BOJHHI,
BABKOCTH HJIHM HEJIWHEWHOCTH MOKHO NDPEJCTABUTh COOTBETCTBEHHO B BHUJE

[2—61
dy=yJale, dy= (valU)Y? d,= (B/U)Y?,

tne Ue=U’(ye); Ve =|Va dpe/dt]; pe = y(ye, £); B = 2\,| — ammumryna
oyJdbcanuil QyHKINM TOKa upu y = Yy.. Jamee OymeM paccMaTpuBarh TeUeHHA
¢ uzonupoBanusiM HC, Macmra6 xoroporo d. = max (d;, d;, d,) Max oo cpas-
HEHHIO C PacCTOAHNEM [I0 CTEHOK KaHaja. IIpm sToM BClOLY, 3a HCRIIOYEHHEM
o6aactu HC m BsA3KuX objacrell BONM3HM CTEHOK KaHajga, cIafyn HeCTAIMO-
HapHOCTHh BOJHEI, BASKOCTh M HEJIUHEAHOCTH MOKHO Y9€CTh B PAMKaX TEODPHH
BO3MYIMEeHU.

2. Hecvanuonapubiii xpurmueckmii caoii. PaccmorpumM HC B BollHe ¢
MeJIeHHO MeHgmedcsa aMmutynoit (y. < ac). BsemeMm, caexysa [2, 31, ma-
JIHI mapaMeTp €, ompeleAMUN HOPAAKOBOe 3HAYEHHME AMINIUTYNH Koieba-
Huit . Qg yopomeHMs aHaiwsa mpUMMeM, 9TO TPONECC XapaKTepH3yeTcs
MacmrabaMu d; u d;, KOTOphe MO TOPSAKY BeJWYAHB COBMANAIOT ¢ MAacHITa-
6om mermueitHoro HC d, ~ &'/2. CooTBercTBeHHO BBelIeM HOPMHUPOBAHHYIO

BA3KOCTh v = v/€%% ~ 1 um Memnennoe Bpemsa T = &!/’t. BHemHue pemeHuns
(1.3) 6ynmem cTpouTH B BUEe psAma OO CTEIEHAM Majloro mapaMerpa &l/:

21) y=¢ 21 (A @an + Bilgon) €™ £ k. e 4 2P0 1 L,
n—=

TAe Qon = @o(na, ¢; Y)y @pn = @p(nat, ¢; y) — pyuruuu Tomnmunua [3, 61;
Any () 1 B, (T) — KoMmIeKcHbIe K03(PUIMEHTH; HHAEKCH () OTHOCATCA K
3HAYEHHMAM BEJNHYUH B 00NACTAX y => Y, U Y << Y, COOTBETCTBEHHO; K. C. 03Ha-
9aeT KOMILIEKCHO-CONpsiKeHtoe Beipaskenne. Iloxcrasnssa (2.1) 8 (1.3), moxy-

UM [JIA aMILIATYT 1p(,f) ypaBHEHUs BH[A

(2.2) | n? 4 ——

1
rme PP BHIPAYKAIOTCA depes wienw paga (2.1), momepa KoTopHX Menpme I
B YaCTHOCTH,

(2.3) Fo——

ino (U — c)? l t ven

Pemenne (2.2) manumem B dopme
y y
(24) n = A‘(IZ:\E(PIZTI 4 By Qon + (Panj (anF% dy — Qpn j‘ (PanF'(n dy,

TAe A%' u B; — KoMmJIeKcHNE Kodpdunmentni. PaccMoTpHM moBefieHHE pe”
menns (2.1) B6ausn pesonaHcHOi Touku. [IpunnMas Bo BHMMaHHe CTPYKTYPY
dynrumit Tomnrmuua npu vy = y — y, — 0, MOKHO BHAETH, UTO HMHTEI DALl B
(2.4) npepcraBisAOTCA B BHJE Pasio;keHWH mo cremeHsM m u In |n|. ¥YcaoBuM-
cA BHIOMPATh HOCTOAHHBIE HMHTETPHPOBAHUMA TaK, gTo0bl 3TH Pa3NOKeHHAS He
conepsxamum komerant. Torga mis P4 moxyumu

an(0)

(2.5) W' = AV.qu; + Briep + —— —== (n|n| + 1) + O (n1ln]y)).

Crnepya oOmell cxeMe MeTofa CpaIlMBaeMEIX ACHMIOTOTHYECKHMX Pa3JI0KEHUI,
nepeifieM Bo BHemHeMm pemenmn npu 1 — 0 k nepemennoit HC Y = n/el/2.
B pesyabraTe NIA aMmIMTY] TapMOHMK (YHKI(MH TOKA HOJYYAeTCSA CIeTyIo-
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1Mee mpejcTaBjeHWe mpHm Y — - 00:

(2.6) W,=¢eB\: +e*lnel2 s

e £Bix

ian 7’2 dt

1 U"dB®

|+

rie U.= U" (y.). Yro6s HaiiTn Beamaumusr O(1/Y), Bxomamue B (2.6) mpm
e3/2, meo6xoquMo paccMoTperh W upu [ Z> 2. BHemHee pasio;keHme cpefHe-
I0 OT TOJHOM (YHKIMH TOKAa ITPUHMIMAET BUJ

(2.7) (¥ ="y 4 e U+ | UV +0 (1/Y)| + ..

B o6mactn KC mepeiinem B cucreMy orcuera HeATpajabHOR BOJHEL U IOJO-
wuMm § = —U.+ Pemenue GygemM umckate B BHIE

(2.8) ¥ = gl/%Y + e¥WO + e3/2 In el/2P® L 2P + |

Ompepensaa ¥, ¥ g cpamusas pasnokenus (2.7), (2.8) u (2.6) B mopsap-
kax e  €/21In e'/2 npu Y — + o0, monydum

'TL+
(2.9a)
n=1
Ue oy 1 U aB)
F;'“" ian (_7;2 dr ’
(2.96) YD /oy = — Q.
Jlna saBuxpeHHocTH Ha BpemeHaX ¢t ~ 1/e1/2 m3 (1.1) caemyer ypaBHeHHe
oQ 0%Q ;e (0),. inak] 0R
) —pd = R BYV'e .
(2.10) e —UX 5 21; e [1na 1%

IBONIONHA 3aBUXPEHHOCTH IPOMCXOJAMT B IIOJEe CKOPOCTEH, oupefeneHHOM
¢yukmmeit Toka (2.9a). [IpomonbHas KOMIOHEHTA MHOJA CKODOCTH 3aTaeTCA
NEePBUYHHIM TEUCHHEM B OKDPECTHOCTH PE30HAHCHOH TOYKHM, a momepedHas —
oupefensercs BHEIIHMM HEBASKNM pelmenueM mpu y —- y.. Mcmoassysa (2.6),

CKAYKHN A(,?J)r—An_, B;Jr — p..  MOKHO BHIPA3NTh depe3 sHagenmsa Y u
npa Y — +oo. YunThiBag sateM (2.96), moaydnm

(2.112) A% — . = —lim [ Quay;
T U

Yumuoskum (2.10) Ha exp (—imat), ycpeaHUM mosydYeHHOe YpPaBHEHHE IO Iie-
PUOAY BOJHBEI H NPOMHTErpUpPYeM 1o Y oT —oo o —+oo. Mcmoansys janee
(2.6), (2.7), upeobGpasyem (2.116) x Bugy

(2.12) RL BN —

inal’ ot

B orianume or BHEIIHMX PasioKeHUMA A CTAaMOHADHOM 3aJadM, IIOCT-
poennsix B patGore [31, (2.6), (2.7) comepskaT mpomsBofHBIE OT AMILIHTYH IO
BpeMeHU W YYHUTHIBAIOT HaJIMYWe KPaTHHIX rapMoHmk. -llomuepxmem, HTO B



(2.1) He BxomAT WneHH ~ &l/%, KOTOpHIE B CTAMOHAPHOH TEOPUH OIMCHIBAIOT
nedopManUI0 MePBUYHOrO TeUeHNA, BEIBBAHHYIO CKAYKOM CpefHell 3aBuHXpeH-
nHoctu mpu mepexome depe3 HC (cM. coornomenus (2.3), (2.4) B pabore [31]).
Jlaa BeAcHeHHsA Bompoca 06 M3MEHEHUHU CpefHeH 3aBUXPEHHOCTH B HECTAIHO-
napuom KC yurem, wro pemenne (2.10), Koropoe omuceiBaer mpu Y — —-oo

mepexof K Ttedenuio ¢ (= -—U,Y + Hy(T), MO;KHO HOCTPOUTL B BHJE
” < Kl \ T)
(2.13) Q> —ULY + H(7) +z=21_7‘_’

rae K; — mepuopuueckue ¢ynknunm E. IlogcraBass (2.13) 8 (2.10) u npupas-
HuBaAg KodPOUIUEHTH OPH OAMHAKOBEIX CTemeHAX Y, moayuuM piasa [y
ypasuenus dH/dv — 0 u naiinem K; B sisHOM Bupme. Bynem cumraTs, uto B
HAYaJbHBIA MOMEHT AMIUIUTYAA BOJHHL AocTaTo4io Maiaa. Torma mpu T = 0
cpefnee Tedenme coBmafaer ¢ mepBmYHbIM M H (1) = 0. OtcyrcrBue mpe-
meabHoro mepexona K cramuoHapHomy HKC ob6bscusercs TeM, 910 IpH
dB., /dt—0 xkpas crymemskn na mpodmiae <{Q) 4 U.Y «saBanmBaoTca»
opu orpaHmgeHHOM |Y|.

Coraacuo (2.10), maske B caydae CHHYCOMJANbHOH BOJHEI (B(,?)z 0 upn
n = 2, 3...) aMIIUTYAB rapMOHUK 3aBuxpennoct: | | B Heamneitmom KC —
BeJIMInHBI OjiHOTO mopAgka. Ilpu arom us (2.11a) caepyer, 4To gnsA cpamusa-
HUA BHEIIHUX M BHYTPEeHHHX DAa3iIo;KeHHH B IiaBHYI dYacth (2.1) caemyer B
o0meM cjydae BKJIIOUMTH TapMOHWKH C HOMepaMu 1 = 2.

B Teopum rugpoavHAMHYECKOR HEYCTOMYMBOCTH TIPUHATO CBOAUTH 00XOM
ocofenHocTd B ypaBHenuu Panes K cradky ¢asel morapudma, BXOLAIIETO B
¢, Ucmoassysa (2.1), (2.11a), monyunmm nas rapMOHuKu ¢ Homepom n = 1

Ué ,
(2.14) O=in| o y Q,dy

rie O — ymensmenue gasnl dorapudma mpu mepexope or ¥y, — 0 x y, + O.

3. JauAHOBOXHOBBIE BO3MYIIEHHA. Y4YeT BA3KOTO HOJCA0A. BymeMm pac-
CMAaTPUBATh BOJHBI C CUMMETPUIHEIM TPOQMIeM P, U COOTBETCTBEHHO CTPOUTHL
pemienve na moxymupune kanana 0 << y << 1. Kpaesas sajgada snaumTeabHO
yopomaercsa, KOTfla pe30HaHCHas Touka Oummska k rpamumne (y, < 1). Iloka-
JKEM, 9TO B HTOM CJydae BO BHENTHHX 00JACTAX BOJHA IIOYTU CHHYCOMAAJbHA.
Bynem moka mpenefperarh mpMIMIAHMEM KMIAKOCTH K CTeHKaM KaHalxa.
EcrecTBeHHO mpefmonoxuTh, uTo ypaBHeHHe (2.10) u ycmoBus cpamuBaHUA
(2.11a), (2.12) 6ynyr Bbemoanarbes, ecau HC wm30IMpoBaH OT TIpPaHUIL
(d./y. < 1). Ucnonwssysa aBHBI BUA (¢, M @,, MO’KHO YOeIUTHCH, HUTO IPH

Uc~ Uy~ 1 rosppumuentst Ay’ ¥ 557 CHIBHO PA3IMYAIOTCHA 110 BeJMYUHE:
~ Y.< 1. B neurpansuoit 3one KC 8 coorsercrsnu ¢ (1.4) momo-
SKHEM 101 ~ e[B(l ,/dc. ITpu sTOM momydYaeTcs OIeHKa

(3.1) { @,dv ~ BY.

B pesyanTaTe mpuXxoiuM K COOTHOIIEHHAM
(3.2) 4 — 4,1 L |A1il’ 1By — B | K IBlilv

rae Ay — eAY; By =eB® +¢2B). C O¢usuueckoit ToukMm 3penus
HepaBeHCTBA (3.2) COOTBETCTBYIOT MalioMy BKJIAAy pPE30HAHCHHIX C BOIHOMK
BUXpell B OyJAbCANUHM CKOPOCTH BO BHEMHHX ob6nactax. B aroil cBsA3M sAeHA
poar HC Kak mcTounMKa KpaTHEIX rapmMoHuMK. HparTHEE rapMOHHKM MaJbl,
KOrjga OHHM OKAa3bIBAIOTCs BBIHYKJACHHBIMM BOJHAMHU TeYeHUA (C He ABIAETCA
co6CTBEHHKIM 3HaUeHHNEeM KPaeBoil 3ajadd € BOJHOBEIM uducioM na). [leicTen-
TeJbHO, IPUHAMAS B BHIHY;KIEeHHOM pemeHun |A,+]| ~ |A,.— A,_|, mony-
UMM OIeHKH BKIajga KparHeX rapMoHuk B (2.1):|Apy |~ | Bt | <|4stly
anj;INyclAniI«! alH

46



Ycnosue 6IM30CTH pPe30HAHCHOM TOYKHM K CTEHKE KAHAJA B MIOCKOM
tedeHnu llyaseitns suimomseno musa anunnbix Boan (a? < 1). Haiinem cnavana
HeHTpalbHHe JUHEHHEE BONHBI B MICAJTHHOM TEYEHHH, AJA KOTOPHX NPABHIO
o6xona ocobennocTu mmeer Bux A+ = A,_, By — B;- (1akoe nmpaBmio pas-
HOCHIBHO 00x0fy ocoGeHHocTH B ypasHeHuu Pales B cMbicle TIaBHOTO 3HA-

uenns). Kpaeswe ycmosma szammmem B Buje P;(0) = ,(1) — 0. Hcmonsays
MeTOJl CpPAMUBAEMHX DA3JIOKEHHH, MOKHO HAHUTH ($a30BYI0 CKOPOCTH BOJHEE
¢ 1 aMOIuTyAHHE npodunp GyHkuum Toka f(y):
1
(3.3a) c=
0
) = (katpa (%, € Y) + Ko (@, ¢3 9), 0Ty <1,
PTW0 @ +0@), <y,
rae ke Uy ky=c; Upyg=U (0) = U,>0. VYcaosme 6amsoctn peso-
HAHCHOY TOYKM K IpaHUIle W orpaHumuenme Ha Mmacmra® HC mpunmmalor Bup

(3.4) Yo=c/Ug~ a2 <1, Usdele 1.

B Bsa3koM TedeHHMHM BONM3M CTEHOK BO3HHKaeT Apyras ocobasa obmacts —
Baskuit mopcnoi (BII) [1]. Bpanu or rpanunpl HeHTPAJBHYI BOJIHY MOKHO
HDO-TIPESKHEMY ONUCHIBATH YpaBHEHHEM Panes, ecliim BOCHONbB30BATHCA Kpae-
BEIM ycixoBueM [5]

(3.9) Y=—(+1) %‘P; ,y=0’

rge % = (v/2ac)'/? — macmrab aunedinoro BII. Ciaafas mecrammomapHOCTb
BOJHH NPHMBOAMT K MaXeM mompaBkaM B (3.5). [lamHoe Bhime paccmoTrpenue;
HC ocraerca B cume, Korga obaxactu KC m BII uzoaupopans:

(3.6) Yy, K 1.

4. BzaumopeiicTBHE BOJNHBI ¢ KPHTHYCCKHM CIOEM M € BA3ZKHM IOACIOEM.
YuureiBas caaboe Bamsaame HC u BII ma ¢TpyKTypy BoaHB BO BHEHMIHHX 06-
IacTAX, HecranmoHapHoe pemeHue (1.3) mpu |n| > d. mpencraBum B BHIE

(4.1) P = (1/2)af(y)ei*t + k.c. -+ w,

rge w — Manas fgo6aBKa; a(f) — MeJJeHHO MEeHSIIHAsACA KOMIJIEKCHAsA aMIl-
JUTYAAQ BOJHEL

(4.2) la—da/dt] = v, K ac.

IlogeraBnssa (4.1) B (1.3) u mpeneGperass HeAUHEHAHHIMA H BSA3KOCTHEIMH die-
HaMu, monyumM anAa w; — {w exp (—iaf)) ypaBHeHue

2
(4.3) Pwy n, U\, _ 1 da__ U
ay* \ rUu—¢) T 2 dt i (U — 0)2'

(3.36)

Pemernue (4.3) mpemcraBuM B dopme  w, = AL, + BE qp + w, rhe
|A$|<ka|a|, | D | < Kpla|, w — dacTHoe pemenme (4.3). Dysruuw w

DOCTPOMM TaK ke, KaK HecoOCTBeHHYI0 dacTh pemenus (2.4). Torma A, =

1 + n 1 +
=—ak, + Ay, O+ — —aky, + By u mupaBuno obGxoma ocobemnocTu B

(4.3) mpuHEMaeT BHR

(4.4) Af—A4;=—¢ j QdY, Dy — Dy =
W3 ycnousa cummerpun mpoduias P,(y) u u3 (3.5) ciaenyor Kpaesse yCaoBus
(4.5) w = Oly—y, w = —(U2)(i + Duf' aly—q-

Iloposkmaemasn (4.3), (4.4) n (4.5) omHOpOAHAA KpaeBas 3ajjada MMeeT HETPH-
BHadbHble pemeHus Buma (3.3). [lusa BoBoma COOTHOMIEHUsSI OPTOTOHANBHOCTH
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yMmEOKEM (4.3) Ha f(y) M mpomuTerpmpyem mo obmactam 0 <<y <<y, — 6
Yo+ 0 <y <<1, rme O — OecroHEUHO MAaJIasg IONOKATEIHHAS BEIUIHHA.
Bommosnasas umHTErpUpOBaHME NO 9YACTAM, YUdATHBas (4.4) M MCHOJB3YA IS

npeo6pa3oBaHUA BRIALA W NOCTOSHCTBO BPOHCKHAHA @gPp — PpPq = 1,
MO Y9UM

= — ki (A% — Ay) + ko vorw — ows — - ali + 1) %2 (0),

[Ipu BoiBosme (4.6) ydreHO cooTHOIIEHHE
1

. U 2k§U; ’
lim U—-—d S —. ~ —U,,
v BT Uz(S} 0

I/le U3 WHTErpaja MCKIYeHa o6aacts Yy, — & << y <y, + 8. Ycaosus (4.2),

(3.1) mosBonsiror mpene6peds B (4.6) Braagom B, — B B pesyabrate mus
KOMINICKCHOM aMIIMTYAL BOJNHBI IOAYIUM YpaBHEHUE

da

4.7 98— youlie + 2— | eQ,dY.
) 2

0 ‘o
W3 ypasuenusa (4.7), (2.10) MOKHO HCKIIOIUTH IIOCTOSHHYIO IOIPABKY

K gactore A®w = axlU,, BEI3BAHHYI BA3KHM B3aUMOJEHCTBHEM BOJHEL CO CTeH-
KaMm KaHajga. [[Jis 9Toro J0CcTaToYHO MepedTH K HOBHIM IePEeMEeHHBIM

ay = aexp (iAot), oy —&— (Ao/a)t, My=mn— Aw/al..

Bosspamasce B (2.10), (4.7) K HeHODMHUPOBAHHHIM IEPEMEHHBHIM H OIYCKAas
mHAeKC N, TOJYYNM OKOHYATETHHO

(4.8) dAldt = (v + (Um)y,, D)4;
. ot
(4.9) % -
" ’ 1/2
rne A — |a| — aMmaIuTyga - BOJNHBE; YL — — T i vy = Ugy(va/2c)"%;

[
aMoanTyna nyascandid ¢yukmuu toka B KC B = cA4; [ — oTKIOHeHHe 3aBUX-
PEHHOCTH OT 3HAYeHHA B mePBUYHOM TedeHHMH Ha ypoBue U = ¢ -}- (Aw/a);

2U,
7R

D=— j‘ (Esinal) dn

— cka4ok ¢asnt sorapupma (2.14), BoipaykeHHbIl 9epe3 mepemenubie § u.A.
B (4.8) ucnonbayorcsa pemenus (4.9) ¢ acuMmnrormkamMm npd 1/d, — —-oo,
apagoruaasiMa (2.13). Ilpu BeiBoge (4.8), (4.9) y4reHo COOTHOINEHME CHMMET-
pum {(§, M, ¥) = —L(— —mn, t), 6aarogapa KoropoMy (asa BOJIHEI HOCTOAH-
Ha (Ges ymep6a obmmuocTH OpuHATO arg dy = 0)

B coorBerctBun ¢ (4.8) muKpement BomHH Y = A~'dA/dl cocTomT wu3
nByx uacreii. Ileppas u3 mmx (V) ompefensercs BA3KHM. B3aHMoJleiicTBHEeM
BOJHEI CO CTEHKaMU KaHajJa M IOJOKHUTEIbHA, BTOPasA — IPOIOPIUOHAILHA
craury ¢assl gJorapuMa, HHAYIUPOBAHHOMY 3aBHXPEHHOCTHIO B oOsactu KC.
Verosus TPUMEHMMOCTH IOJAYYEHHHIX YPABHEHUI CBOGATCA K HepaBeHCTBAM
(3.4), (3.6) u (4.2). Kar cmegyer us (3.6), npu PurcupoBanuoM a? < 1 das-
KOCTh [OJDKHA OBITH mocraTogHo Masmoit (v2ac®/U, ~ o). Iocuaemuee
GOIJIACYeTCA C M3BECTHEIM BBIBOJIOM JHHEHHOW TEOPHH O TOM, d9TO BOIM3H
aCHMITOTH HIDKHEH BeTBUM HeliTpanbHO#l KpuBoil (v ~ a’) KC u BII oGpasywor
OfHY BA3KYyI0 ofxacts [111].

5. BsammopeiicTBme BOJHA — 9YACTHIA. JHEPreTHYECKHE COOTHOINCHHA.
Ipu v = 0 cucrema (4.8), (4.9) ¢ To4HOCTBIO [0 000O3HAYEHUI COBIALAET
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C 'YpaBHEHHsIMH, ONUCHBAWINIMA HelWHeiHoe 3aTyxamme Jlammay dJIeKTpo-
cratndecknx BoiaH B miasme [12—15]. [lpn sroM mpoduiab 3aBHXpeHHOCTH B
KC urpaer ponpb miasMeHHO# (yHKIMM pacmpefieleHAsA Pe30HAHCHHX YaCTHL(
MO0 CKOPOCTAM.

[IasMenHO-TUAPOINHAMAYECKAST AHAJIOTUSA IO3BOJSAET MOCTPOUTEH JHEp-
reTu9ecKye COOTHOIIGHM s [JIUHHBIX BOJH B KaHaje B AyXe oOmeH Teoprm
BonH. Cornacuo [16], sHeprus minasMeHHO#l BOJHH ompefensercsa 6e3 ydera
Pe30HAHCHBIX gacTuI. HaszoBeM COOTBETCTBEHHO dHEpTHeil IAPOIHHAMUIECK 0¥
BOJIHBI NIPApAailieHWe dHEPruyM TedeHus BO BHemHUX (mo orHomenuio k¥ KC m
BII) o6aacTtsax, kKoTropoe BO3HHKAeT NpPH BO3OYKICHMH [JaHHOH BOJHHI.
[Tockonbky u = <u) — U K U, MomxHO 3ammcaTh HOPMHPOBAHHYI ILIOT-
HOCTh JHEPTHH B BHME

Ly + 4> + Un) dy,

0

e U — U — {UD; Vo = U — (V)= U U U3 UHTETPAJIA UCKIIOYEHE 00JaCTh
HC wu BII, rpanumns KoTopsIX COOTBETCTBEHHO Y — ¥, == &.(z, ) 0 y —
= Ou.(z. t) — mMarepmanbubie auHuH, mpuieM d, <K O, K y.,, % K 8, < y,.
Haiigem aBHu# Buj /] KOCBEHHBIM IIyT€M — ¢ IMOMOIIbI0 3aKOHOB COXPAHEHMA
m ypaBHeHusa (4.7). MuTerpupys mo BHemHuM 00MacTAM ypaBHeHuHe Gamamnca
dHEeprud B uaeasbHoM Tedenmu [17], moayuum

o Yotb
(5.1) B = e uv ) [ e Qv dyms.

ITpz BeBOiEe (5.1) MBI mpenebGperiu usMmenenneM U, v, u mpoduns mymscanmii
maBienus momepek KC, a Takme HeCTAI[OHADHOCTHIO BOJNHHL BOJIM3UM CTEHKH
raHama. Hak ciaegyer u3 (5.1), MOMHOCTH, MOCTYHAKWMAas B BOJHY, Ompene-
nsAeTCA CKaYKaMu HanpspkeHuin Pefimonbaca Ha ocobpix obnactax. Cradok

mpu nmepexome vepes HC maxomurca us (1.2), a mampssxennme Peitmoanaca
Ha rpaHune BII MoskHO BHUMCIANTH, HCHOAB3YA (3.D); Torma
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(5.2) C o uevdie = — | 2Re (6ol
_60

(5.3) (Ut Yty = — = 20" | aft.

Comocrasnenne (5.1)—(5.3) u BEpaskenus gna d|a|*/dt, cmemgyiomero us
(4.7), mosBoasieT 3amEcaTh JHEPTUIO BOJHHL B BHC

1 ! 4o
H = — o cUgA®.

dHeprusa BOJHH OKasajack orTpuunareiabuoit *. B paGore [18] ormeuanocs, aro
BOJIHEL B ujeajbHoM TedeHuu l[lyaseilsas ¢ KycodHo-mHeHAHBIM mpoduieM CKo-
poctH o0Mafal0T OTPUNATENBHON sHeprueil. IlosyueHHBI HaMU BBIBOJ, JaeT
OCHOBAHME PAacCMATPUBATH MOMEJb TEYEHUSA € KYCOUYHO-IMHeHHBIM mpoduiem
CKOPOCTH KaK H/IeaJN3alyi0 PeaJbHOTO HOTOKA, COOTBETCTBYIOMIYI0O HA A3BIKe
Teopuu BOJH upubamkeHuo npospadxoit cpems [19]. Ilocaemmee, ommako,
CIpaBeiNBO JUIIb /s BOJH B OKDECTHOCTH BepXHeH BETBM HEHATpAJbHOH
KDUBO#.

JlanHoe BHIIIE OIpEfieJeHNe DHEPrUU NO3BOJACT WHTEPNPETHPOBATH IO-
BelleHHe BOJHHL IPHM B3aUMOZeHcTBHM ¢ ocobmMHU olmactaMu. B cooTBeTcTBHU
¢ (9.1), (5.3) ycunenue Boaus npu B3aumoneiicrsun ¢ BIl ects HeycroiauBoCTh
BOJHEL C OTPUIATENbHON DHEPrUeld B CHUCTEME € MOJO;KMTeJIbHOU mAuccunaiumeii
[16]. Hdasa smscuenus poau HC paccmorpum snuHe@HBIE BOJIHE B HAeaIbHOH

munroctn (v = 0). Ilonowum B (4.9) & — — U + C. B auHeapusyeMm 3To

* BoJHBI ¢ OTPHIATEJNbHOHE dHEPrueil B IIpOfHHAMAKE BIepBHEe (BN PACCMOTDPEHH,
mo-sujuMoMy, B pabore [20].
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GOur. 1

YpaBHeHHe [0 aMIIHTyAe Koiaebauwmit. Pemass sartem (4.8), (4.9) meromom
npeobpasoBanusa Jlamnaca (amamorumudo cm. {6]), MoKHO moKasaTh, 4TO HpHU
t — oo ckauok ¢asnt gorapupma @ — —x u A ~ exp (—y.f). Takum oOpa-
30M, v, B (4.8) ectp mexpemenT saryxaums Jlammay.

Boana saryxaer mpu U, << 0 m ycmmusaercsa npu U, > 0. Kak orme-
gasochk B [9], mpu U, << 0 B OKpPeCTHOCTH Pe30HAHCHOW TOYKH B HEBO3MYIICH-
HOM IOTOKEe MMeeTCs MHBEPCHS pacHpefeeHus KAJKAX 9aCTUI IO CKOPOCTSIM,
KOTOpas NPHUBOIUT K OTPUIATENbHOH JUCCUIIAIMM JHEPTUM BOJHEI, BOJHA C
OTPHMIATEIBHONX 9HeprHeil B 3TUX YCIOBHAX [OKHa 3aryxath (yp > 0).
Horpa U, > 0, mmccunamusa OoONMOKUTEIbHA U PA3BUBAETCH HEYCTOMIABOCTD.

s ananm3a HeaHHEHHOro 3aTyXaHud (yCUJIEHHA) BOJHHE B HEBA3SKOM Te-
YeHHH TaKyKe BOCIOJb3YEMCHA Pe3yJIbTATaMH TeOPHH IJIa3MEeHHHIX BONH. B 1me-
JSIX CONOCTABJIEHHS C IJIa3MEHHOM 3ajadeil cielyeT ydYeCThb, YTO ypaBHEHUE
(4.9) npu v = 0 BEIpajkaeT 3aKOH COXPAHEHUS BUXPSA KHIKAMH 9aCTHHAMU.
TpaeKkTopud 4acTHI[ HAXOMATCA M3 YpPaBHEHHI

dt/di — U:.'r], dn/dt = acd sinak.

Jlmauu Toxa ma mwirockocts (E, 1)) MMeOT XapakTepHYI0 (JOPMY ¢KOHIAYbH TJia-
3a». Ilpy A = const B OKPECTHOCTH «3PAYKOBY YACTHUIHI COBEPIIAIOT Bpamie-
nua ¢ dacrorom oy — o {cU.A)"*. Horma Bo3MymeHusi 3aBHXPEeHHOCTH B
o6ractn KC B mawampunii moment maxst (Z(0, g, n) =~ — U.n), B coorBercr-
BHHM ¢ BHIBOJAMH IasMenHod Tteopum [14] amMmiautyma CHIBHOH BOJHE
(04,8 — 0) > vy;) wmpu U, << 0 B3aryxaer, kKak moxkasaHo Ha ¢ur. 1, a.
Crabunmsanusi HeycroiumpoctH ciaaboii BorHB (04 = 0) K y,) npm
U. >0 mamocrpupyerca ¢ur. 1, 6. OueHKY Aas MAKCAMAAbHOHT aMIUIATY/IbI
MOKHO TOJYIHTh M3 YCIOBHS Yy ~ O;p. MaTepmanpHbe JIHHNAN, HMEBIIHE
opr ¢t — O dopmy nmpamuix y — C, mocie OrpaHHYeHHS HEYCTOMIMBOCTH
npeBpaIaloTcA B CHJIbHO 3aKpydeHHwe cmumpanu (¢ur. 1, 6)*, saBasgomumecs
”

TaK;Ke JHHUAMH YPOBHA 3aBHXPEHHOCTHU ( :—UCC).

6. Helirpanpaaa xpupasa amHeliHOH Teopmh. McciemoBaHme HeycTodud-
BOCTH B HPHUOJIUKEHAU UIEAJIbHOMN KAAKOCTH NPEACTABIAET HHTEPEC A BHIAC-
HEHHMsA BO3MOKHOTO HOBefeHHsA cumcTeMsl. OMHAKO B peajbHOM TedeHmE llya-
3eJIg BA3KOCTHL UTPAET CYMECTBEHHYIO poib. IloKaskeM, 410 ypaBHeHHd (4.8),
(4.9) UpHBOXAT K H3BECTIOMY BHIPA;KEHHUIO [ ACHMNOTOTH BepXHedl BeTBH
HeUTpaJbHOW KPHBOH.

Ilpu d, < d; cranuoHapHsle B CHCTEMe OTC4eTa BOJXHE mpoduam { Oymem
MCKATh B BUJE PAa3J0KEHWA IO aMIUIATY/Ee BOJIHBIL:

6.9 L= = U+ Y+ 0 4 .

* Apajormygas KapruHa mojxydeHa B [4] gua cioom cgemra m B [6] gua BerpoBHX
BOJIH.
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B mepom mpubmmxenun us (4.9) moayuaercs MsBecTHOC B JHMHeHHOM BA3KOM

reopnu G ypaBHeHHe AN aMINITUTYXHOrO TPOPMIA 3aBHXPEHHOCTH:

6 "W LU

(6-2) - — WYol1 =gl
Y2 Uld,

rae Yo, = w/d;. Hocae nepexona k¥ ¢ypoe-upefcrapieHnio 1o mepeMeHHo# Y
(6.2) nmpmHMMaer Buj

wu ape 1 1 (1), ¥y
Y g = — e — =
63 G eti=— g grow| 0= | Ty,
rae O6(q) — meapra-pyHriusa. Pemenune (6.3) sammmem B Bupie
n_ q
2 U4y _

VuuTtnpasa majee cooTHONIeHME

[

§ tPdn = 20d16(0),

-_00

E TI
moNyduM, Kak ¥ B HeBsasKoi sajgaue, @ = —n u upu U, <0 dopmyny JIn-
HA [JJIA aCHUMOTOTHI BePXHeH BeTBU HEUTPaJIbHOM KDPUBOM:
2nacU"?
— 11
vV=———~all
U

®DasoBas ckopocTh BOJHH (3.3a) Takske coBmajaer ¢ HaiueHHo# Jlmmem.

7. KBasucranmonapnoe npubiamxenne. Passurue HEYCTOHINBOCTH B BA3-
KoM Tedenmu. IIpm mocTogHHON aMmiImTyfAe BOJHH AUPHY3HOHHO-HHCCAIA-
TABHEI® IPOIECCH CTPeMATCs cTa0MImsupoBaTh pacmpefielienne { B obmacTd
HC. B unpepmonoenun o6 ycroitumBocTH CTAmMMOHADHHX pemeHui (4.9) m
OpPA YCIOBUM [OCTaTOIHO ObiCTpOro HX YcTaHoBiAeHMs B (4.9) mokHO
npeHeGpeds {; W BOCHONB30BATHCA NJA pPeIIeHAA HeCTALMOHADHOH samavd
pesyiabratamu ucciaegoBanua crammonapunix KC {2, 3]1.

ITonaras B (4.9) 0/0t — 0 u mepexofd K mepeMeHHEIM

(7.1) X=az, Yy=n/d;, Q=~C/U.dy,

mOJY9AM YypaBHEEMe JAs HeJuHeiiHOoro cramuonapuoro HC, mccaenoBaHHOe
B [3]:
2
v 09 . .00 . %

*
rue A. = (di/d,)3. Hocae mepexofa K HOPMUPOBAHHKIM BPeMEHH M AMIUIUTY[E

ypaBHenme (4.8) mpeobGpasyercss K Bugy *

d
(7.2) de* =
rne O=—2 ( (Qsin X>dY , — ckauok $ass sorapEdMa, 3anHCAHHKIH B

* OrMernM, 9yTO0 B paGore [5] mcciemoBanmes BONHH ¢ cuiabHOHeAmHeHHEM HC,
HapacTaHHEe KOTOPHX CBA3HBAIOCH ¢ yIeTOM HecTanuoHapHocTd HC B cmCTeMe OFcueTa BOJ-
HLl. B HameM mofxofie pemieHus TaKOT0 THIA MOKHO IOJYdYnTh, NpeHeGperas B (7.2) uneHOM

ds/dt, m yunthiBas m3Menenme @, o6ycioBieHHOE BKIAfoM C. B (4.9). B oramame ot [5]
IpejilaraeMhlil B JaHHOHW paGore MeTOJl aHAlIW3a TO3BOJAET paccMOTpeTh GopMEpoBaHHE
B BojHe HeamHeiHOrO IC.
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nepemenuuix (7.1)*; P = syy/lyL [ Mas orsickanmsa @ mpm s < 1 MomHO
BOCIONIB30BAThCA IPOLENYyPOil TeOPHH BO3MYHIEHHi, ommcaHHo# B m. 6. Br-
YACAAA L\ U (\*/. IMOJYIAM

DO =—gn -+ ks?

n [ 3\¥38
= (T) T (1/3) ~ 1,6],
rge I'(1/3) — snawenme ramma-gymrmmm. Cormacuo [3], @ — —4,2 s-3/2
opu s> 1. Ha ¢wur. 2 morasan rpagur @(s*), mocrpoenusiit mo manuniM [3].
MoskHo mokasaTb, 9To IpH A00bX 3HaTeHHAX $ PyHRIEA @ XOpPOITO ammpoK-
CEMHApYeTCs mpocToil fopMynoit

D = —a/(1 4+ (4k/3m0)s2)P/A.

Onncanne menmueirnoro KC B paMrax ypasuenmsa (7.2) He mpoTHBOpedUT yC-
aosuo maoampoBanHoctr obsnacreit KC m BII B mupokom mmamaszone maMene-
HOS aMILIATY], HOCKOJBKY [JIA BOJIH B OKPECTHOCTH BePXHEH BETBH HEATDANb-
moit kpmBoil (f ~ 1) aro ycmoBme mpmuUMaer Bup d,/y, ~ a¥/ist? & 1.
PaceMoTpuM pasBHTHE HEYCTOMYMBOCTA B CTALMOHADHOM BSBKOM TeYCHHH
IMyazeitna U =1 — (1 — y)%. B o6xacTH BHIIe aCHMIOTOTH BepXHEA BETBH
He#TpanbHOM KpHBo# nmHeino#t teopmm (0 << f << n) ypasmenue (7.2) mmeer
IOBa cocToAHUA paBHOBecHA. OMHO W3 HAX YCTOMYMBO M COOTBETCTBYET HEBO3-
MYIIEHHOMY TOTOKY, APYroe ONHCHIBAET CTANMOHAPHBIC BOJHEI C KOHEYHOH
aMIIATyao#, mocrpoenHsie B [3]. Takme BoJHBI HEYCTONYUBH OTHOCHTEIHHO
MaJbx Bo3MymeHH# ammintynan. Horma [ > m, HeBO3MYmEeHHOe TedeHUE B
IHHeHHOM NpHOMMKeHUH HeycToiumBo. VHKpemMeHT Ha HagvaJbHON CcTafmu
HEYCTOHYIMBOCTH IPH JIOOOM P pacTeT ¢ yBeIUYeHHEM aMINIATYOH B CTPEMHTCHA
OpH $ — 00 K IOCTOSIHHOMY 3HAYEHHIO, 9TO 00BACHAETCA ocialieHneM cTabm-
amsupylomero Aeiicteasa HC. Ecanm 6eckoneuno Masibie BO3MYIEHNS HAPACTAIOT
(p > m) =m HeycroiramBoCcTh Ha HadvanbHo#i crapmu gmueitHa (ks?(0) < p — m),
IJA BPeMeHH Iepexoja K AMILIATYAAaM $ 3> 1 MoMHO HmONYYATH BHIPaKeHIUE

(7.3) B

rme r = (p/n) — 1 — HagkpuruuHOCTH BOJHB; QyHKIEMA C(r) moxkasaHa Ha
¢ur. 3. B cayuae «amcro B3pEIBHOM» HeycroiumBoctu (r — 0) mpu s(0) <« 1
7 $ > 1 monydaercsa cieyolmee BHPAKOHNE MIA Ty:

(7.4) (1/m) [0,98/s2 (0) — 1,16 In 5 (0) + In s - 0,47].

VYpasuenue (7.2) cupaBe/TMBO, CTPOro roBops, aumb npu d, <K y.. OnHaKo
moBejeHre HaWJIGHHHIX peIleHUi II0KA3HBAET, YTO POCT AMILIMTYILI [0JKeH
mpuBecTH K camsHumio eHtpanbHoit 30HH HC ¢ oGmacteio BII, ecom mukpe-

MenT f Oymer ocraBarbCcs mocTOAHHEIM. Camanwe npomsoiper npu A ~ ¢/U,
gepe3 BpeMs, KOTOPOoe MOyKRHO omeHMTh mo dopmynam (7.3), (7.4).
O6cyquM KPaTKO BONPOC O Hpefenax MPUMEeHHMOCTH KBAa3HCTAIMOHAPHO-
ro npubamxenus pusa obmactm HC. Ilpumem, uro v ~ a'l, KC nenuneen
1) W coorBeTcTBeHHO Y ~ v-- ~ ab. OGosmadasa wepes k; (I — 1—4)
qjaeds B ypaBHeHuH (4.9) B mopsAfke CIeMOBAHHA CIIeBA HAIPAaBO, IOJYIUM

4 es"
|

bOur. 2 DOur. 3

* Hcnonesya (2.96), MOKHO mOKasarh, uro (P coBmagaer ¢ BBefeHHHIM B [3].
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OI[EHKH
(7.5) leylkig,y ~ 0235112, Joylky ~ at®/3s.

Ilpm s ~ 1 Braag Z; B (4.9) acumuroTmuecku man. B cmiapaoHeamueiiHoM KC
(s> 1) ma mpodume 3aBUXPEHHOCTH BOSHHKAIOT Maljkle IO CPAaBHEHHIO ¢ d,
macmrabn [2] m omemwkm (7.5) HYKEAIOTCA B YTOYHEHHH.

OcranosuMmcsa Tenepb Ha HeamHeHHHX sPdexrax B BII, mpusomamux K
mapymennio (3.5) n x maMmenenmio yy. Cumran medopmanuio mpodmis cperHe-

o TeYeHWsI OMHOPORHON BROJD Z, MOAYIMM IS U YpaBHEHHE

ou %u é .
(7.6) b5 v 52— = — -o—y- (u~v~).

B o6mactm, pasgeaswomeii KC m BII, ¢ momepeunniM pasmepoM mopsgka o’
BHIOMHEHO YCJoBHE tz7 ~ 2> 1 (t; — (Ay)*/v — muddysmonnoe Bpems
naa macmraba Ay). Torpa, npene6peras B (7.7) auddysmoHHBIM ClraraeMbIM

m pemas (4.3), MOKHO HAHTH u B sSIBHOM BHJe

1 tu”
7.7 = ——— 42
(7.0 " 4 (U—o)f

Taxroe jKe BHpaKeHHWe IOJYdYaeTCs A U B 06MacTH, BAKJIIOUEHHON MERAY
KC n cepenmuoii ‘kanana. B6amsn creHkwm xapakTepHHE Macmrab ® ~ ot u,
cJIeoBaTeasHo, t;y ~ a? < 1. Ilpu srom B aesoit wactu (7.6) omepaTtop Mos-
HO CUHNTAThH JUQPYy3HOHHEM M, Hmojaras B coorsercrsmm ¢ (3.D) P;~ %A, mo-
ayunTh omeHKy u ~ A?/al Ilepexon k 3Hauemmio u ~ A2, ompemenenHOMY
(7.7) Bo BHemmeit ofmactm, mpomcxommT Ha mHTEepBajte Ay ~ o > %, rae B
(7.6) ogmEHAKOBO Ba;KHH BASKOCTH W HECTAUUMOHAPHOCTh. BHBOX IPAHAIHOTO
ycaosusa (3.5) ocHoBaH Ha mcmoabaoBammm B BII ympomemHOro ypaBHeHHS
IJs1 aMILTATYXHOTO Dpodmisa

(7.8) d,/dy* + (ioc/v)d®y,/dy? = 0.

Mosxao morasars, 9ro BKiaag B (7.8) HearHeHHHX wieHOB W u == 0 Hean3s
cumrarh MaiauM mpum A ~ a?, 1. e. Korma KC cameaerca ¢ BII.

AHanormuHO TOMY, KaK BhIe ORI paccMOTpeH Opoduib © BOJIH3M CTEHOK
KaHaJla, MOKHO IPOCJELHTH 32 PasBHTHEM HOPOQWIA CpefHEH 3aBHXPEHHOCTH
B KHC. B angpe menmmeitnoro HC smmonnmsercs HepaseHCcTBO Yty ~ a3 & 1,
mpomece KpasmcTrammoHapeH. Ilpm sToM Ha mpodmie cpemHedl 3aBHXPEHHOCTH
BosHEKaer crymeHbka [3]. Bo sHemHmx o6aactax yi; > 1 m passurme ({)
ompefiesgeTCs «HEeBASKHMUY ypapHeHmaMmu. [las pasmepa obGumacrtu «3aBana»
KpaeB CTyHeHBKH Ay W3 ycioBms ty; ~ y moaydaerca omeEKa Ay ~ ad. Ilo-
croabky Ay/d, > 1, @ Moker GHTH BHUHCJIEHO IO CTANMOHAPHOHE TEOPHHM.

Brisoppl, mosydeHHHe B JlaHHO# paboTe i PA3BUTHA BOJHE BO BpeMe-
HP, MOKHO OPHMEHHTH JJIsi aHAIW3a OPOCTPAHCTBEHHOTO HAPACTAHHA, ECIH
BOCIIOJIB30BATECHA 3aMEHOH ¢ — /U4 (Vg — I'PYNOOBAs CKOPOCTH BOJHE). B cay-
gae Goapmmx dYncen Pednoxnpica cragmoHapHH#A mpoduias B Teuermm Ilya-
3eiina OOGHYHO He YCIIEBAaeT YCTAHOBUTHCH WM MOJYYeHHEE Pe3yAbTATH CHpa-
BeJJIMBE B OPEANOJOKeHAN 0 KBAa3MOAPAJIENBHOCTH HOTOKA Ha HEJWHEH-
HOU CTaAWHW pas3BUTHAA HEYCTOWYMBOCTH.

IlpeacraBienne o ci1aboM B3amMOMEfiCTBUA BOJHH ¢ KPUTHYECKHM CIOEM
I ¢ BA3KAM IOACIOEM MO’KeT OBITH HCIOJb30BAHO MAJSA PACCMOTPEHHA HEyc-
TOHYABOCTH B MOTPAaHWYHOM cioe. C TOYKH 3penmsa o0Imeil TeopHH BOJIH B He-
PaBHOBECHHX CpefaXx IpeNcTaBisgeT MHTepec TOT GaKT, YTO PHEPTHA THAPOIH-
HaMI9ecKOU BOJHH, OIIPefieJIeHHAA ¢ MOBWNHUHA IIA3MEHHO-TUIPOJAHAMAYECKOM
aHAJOTHH, OTPAHATENbHA, NpPHIEM MOBEJlEHWE BOJHH HAXOMHUTCA B COTIACHH
CO 3HAKOM ee dHepTHhd..

Iocmynuaa 26 V 1981
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YK 532.516 : 536.25

YCTORYNBOCTh CTAIIMOHAPHBIX ITPOCTPAHCTBEHHO-
NEPUOJJUYECKNX KOHBEKTUBHBIX JIBIGKEHUNA
B IIJIOCKOM BEPTHUKAJIBHOM CJIOE

J. II. Bososoti, A. A. Henomnauuli
(epnv)

Aganusy ycTOHYMBOCTH INIOCKOMAPAJAEABHEIX KOHBEKTWBHBIX [IBIJKCHHI B CIOAX
BABKOM KUJKOCTH TOCBAINeHA ofmmpHasg Jaureparypa (cm. [1, 2]). HsBectmo, 1dTO
B T€X CJIy9asaX, KOIJla HEYCTOHINBOCTH HOCAT MOHOTOHHHKIH XapaKTep, OHA IPUBOJLHAT K pas-
BATHIO CTAIIMOHAPHBIX OPOCTPAHCTBEHHO-IEPHOANIeCKNX ABmKenui. Pabors [3, 4] mocBs-
ImMEeHK HACCAeOBAHNI0 YCTOMIMBOCTH KOHEYHO-aMIIMTYJHEIX BTOPUTHHIX ABIKeHUi. B [5—
8] msywazmach ycTOMIHBOCTh KOHBEKTHBHHIX BajoOB, B [9]— rekcaroHanabHBIX s9eeK, BO3HMH-
Kalomax B TOPU3OHTAJNBHEIX CIOAX B pesylbTaTe KPM3uca pasHOBecHsa. B stux paGorax
BHBOJ 00 yCTONIMBOCTH JelajiCs HA OCHOBE PEIMEHHs CHeKTPAJBHOH 3a/{add, IOJydaeMod
IOCPeJICTBOM IIDHMEHEeHH: MeTOfa TlajepKMHA K JINMHEADUBOBAHHON 3ajade JJIA BO3-
MymeHni.

B pammHoit pafoTe uccieyeTcsi YCTOWYHMBOCTH CTALIMOHADHBIX IIPOCTPAHCTBEHHO-IIE-
PHOMUMIECKHX JBUKEHMII B ILIOCKOM BePTHKAJBHOM CJIOe [PM HAINYMu GOKOBOTO IIO-
porpesa. MakpeMeHTH Han(oiee OMacHOT0 BO3MYINEHNS OUPEEeNsA0TC U3 BPeMeHHOHR acuM-
NTOTUKH pelleHUsA JIHHeaPH30BAHHON 3aJa9u s BO3MYyIeHH, KOTODOe CTPOHTCH, KaK
¥ OCHOBHOe pemenue, Merogom ceTok [10, 11]. Pacgerst mposefienst gia 9uciaa I[Ipaspras
Pr = 1 B narepBade ancen I'pacroda 500 << Gr <2000.1Toxyuens xapaKkTepHbE 3aBHCAMOCTH
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