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OSKRCIIOHEHIIMNAJILHO JIOKAJIN30BAHHLIE
PENIEHUSA YPABHEHUS KJEWMHA-TOPJIOHA

IlocBamaercsa obuiaero
Bacuaua Muxatinmosuua Babuua

BBe,I(eHI/Ie. HOCTpOGHI/IIO PA3JUYHBIX CUJBHO JOKAJM30BAHHBIX peE-
MIeHUA BOJHOBOTO YPaBHEHUA

¢tt_¢xx_¢yy_¢zz =0 (1)

MOCBAIIEHR! 0BMUpHbIe Uccienopanna [1-8]. B wactHoCcTH, B [6] GBI
JIO TIOCTPOEHO DeEIeHne, BKCIOHEHITMAJIBHO JTOKAIU30BaHHOe BOIM3M
ToukM, Gerymieil mo mpAMO# Co CKOpPOCThIO cBeTa. B HacTosAlel pa-
Bore MBI 0Go6iaeM pesyibTar [6], MOCTPOUB CEeMERCTBO pellleHuit
BOJIHOBOT'O ypaBHEHUs:A, 06JIadalonnX TAKUM K€ CBOMCTBOM JIOKAJIH-
3alUU U COAEpKAIMX perienne [6] KaK YacTHBIA CIlydaii.

3aTeM, omMpasch Ha IIOJYYeHHBIE PEe3YJIbTATHI JA BOJHOBO-
ro ypaBHEHUs, MBI CTPOUM CEMEWCTBO YACTHUIENOA00HBIX DelleHuni
ypaBHenua Raeiina—I"opmaona

h? (Uts — Upe — Uyy) +u =10, h = const. (2)

DTU pelreHUA WUMEIOT KOHEUYHYIO 9HEPTUIO W ONKUCHIBAIOT BOJHO-
Bhle TTaKeTHl IeHTPAJbHON UacTOTE w ¥ BOJHOBOrO umeia k, w? =
k24 1/h%, aMmauTya KOTOPBIX FayCCOBCKM CHAaeT C yaajeHueM OT
TOUKM, Berylieil mo npaMoli ¢ rpyminoBoil ckopoctbio v = dw/dk. Mal
Ha3blBacM 9THU PeEIleHUA, 110 aHAJOTUN C JIOKAJMN30BAHHBIMU DeIleHn-
AMM BOJHOBOT'O yPaBHEHM:A, I'ayCCOBBIMM BOJHOBBIMU MaKeTaMU.

Bce pemennsa ypasaenusa Raefina—I'opaona m3 mocTpoeHHOTO Ha-
MU ceMelicTBa MOTYT OLITHL 3alCaHbl B BUIE

u= A fiS/h),
Pa6ora nonnepskana rpaatom PPPU No. 00-01-00485.
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rae GpyHEIUA S yA0BIETBODAET ypaBHEHNIO viikoHama ([laMuibToHA~
fAro6n)
S;—S2-57=1, (3)

a A — aMIJINTy AHBI MHOMKUTEIb, 3aBUCAINANA 0T KoopauHat, S, A He
3aBUCAT oT h, QyHEIMA [ BhlpaskaeTcsa yepe3 QyHKINIO XaHKes.

CpaBHeHUe HAINUX PE3YILTATH C UMEIOTMUMUCA B JUTEPATYDE Pe-
ITEHUAMHU TTOKA3BIBAET, YTO OJHO W3 PENIeHWil MOCTPOEHHOTO HaMU
ceMelcTBa A TpexMmepHoro ypaBHenusa Kiaeiina—I'opaona coBmana-
er ¢ HalaeHHbIM B [7]. MBI Takske paccMOTpesu ApYyroe UHTePECHOe
pellieHre HAWTEHHOTO HAMU CEMENCTBA, KOTOPOE 3aBUCUT TOJNBKO OT
oMHOW TIepeMeHHO# S, MpeACTaABIAIONIER COBOM 0THO M3 TOYHBIX KOM-
MIJIEKCHBIX pellleHnii ypaBHeHusa siikorana. Oka3ailoch, YTO €CIU UC-
KaTh pellleHne HelWHeWHoro ypaBHeHus Rieiina—['opmona, 3aBucs-
Iee TOJIBbKO 0T S, TO ypaBHEHWe CBOANTCA K 0OBIKHOBEeHHOMY aAudde-
permmanbaoMy. Cra3aHHOE CIIPABEUIMBO JUIA HEJWHEWHOTO ypaBHEe-
vuii Kieitra—["opmoHa ¢ MPOM3BOIBHBIM YKMCIOM MTPOCTPAHCTBEHHBIX
KOODIMHAT.

IIpu mocTpoennm o6obiIeHnA YacTUIENOo 10 OHBIX PeIleHrn BOJTHO-
BOI'O ypaBHEHUsA MbI cilefoBadu uiaee sAuonkoBckoro [3] u uckamum
TaKWe peIEHNA B BUE CYIEPIO3UIIMKA TayCCOBCKUX IIyYKOB — peIle-
HUIA, COCPENOTOUEHHRIX BOAM3M JIyda, KOTOpBIe OBIIN HAMIEHBI BIIEp-
Bole B paborax Bpurrtunrxama [1] u Kucenesa [2] u npunaguexar
KiIaccy “OTHOCUTENHHO HeMcRarkaiommxca Boan Kypanra m ['nab-
Gepra [10].

[MocTtpoenune pemennii ypapueraus Kielina—1'opaona ocHoBaHO Ha
npocrToM dakre: B3AB peobpaszoBanue Pypbe 1m0 01HOR U3 MepeMeH-
HBIX, HAIIPUMED, Z

u(z,y,t) = / dz ¢, y, 2, 1) RED )

OT peNnreHMA BOJHOBOrO ypaBHeHUs (1), Mosydmm perieHue ypaBHe-
s Kaefina—Topaona (2).

OGobIEeHHBIE TAYCCOBCKUE MAKETHI BOJHOBOTO yYpaBHeHUsa. By-
JIEM WCXOJUTH W3 PeElleHnsA BOIHOBOTO ypaBHenusa (1), HaiiaeHHOTO
B [1, 2], u onpenenstomerocs Gpopmynoi

{ig©1}
¢>b($,y,2,t,Q): (ﬁ_i;j(ﬁ/;(qﬁizfz)l/z’ (5)
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B KOTOpOﬁ BB¢AcHDbI 06 03HaYEHNA
2 2
Yy z
Or=2z—-1+ — + —, f=xz+1. (6)
p—ier  B—ie
OyHKIMA ¢ YAOBIETBOPAET (1) npu A06BIX 3HAUEHUAX MMapaMeTpPOB
g, €1 W €9 W TpeNCcTaBIAeT coboll TaAyCCOBCKUI Ty4doK (FayCCOBCKI/I
JIOKaJIM30BaHa BOJIM3U ocH oa:), ecmm ey >0,e2>0,9g>0.
M1 uiieM yacTuieno no6HbIe peNleHns Y paBHEeHUA (1) B BUe pas3-
JIOKEHUA 110 T'aYyCCOBCKUM IIyYKaM

(o]
¢]()V)($ayazat):/dq f(y)(Q)¢b($ayazataQ)a (7)
0
rie f(”)(q) — cHenuajIbHO MoAobpaHHasa QYHKINA, 3aBUCAIIAA OT Ia-
paMeTpa . MBI MOI0XKAM
F¥(q) = aq_”_le_a(q+a2/q), (8)
rae v, 0, £ TpPOUW3BOJbHBIE MocrosHHble o0 > 0, ¢ > 0, a =
(4e0?)” /(24/7). Herpynno nokasath, uto (7) CBOAUTCA K UHTEr padlb-

HOMY TIpe/cTaBileHUIO QYHKIMNU XaHKeJs IepBOro poja H,(,l) [12]

v (1) . 1/2
qbz(,”)(x, y,z,t)=C ° HV (5) — 5= 2ic¢ (1 — Ze—l) , (9)
V(B —ie1)(B — ies) €
rae C'= i 2"~1 /7, npuuem s yaoBiersopser ypasHenuto ['amuibTo-
Ha-§IKo6U /I BOJHOBOTO ypaBHEHUs s; = s2 + 55 + s2.
Ormvernm, yto pu v = 1/2 popmyna (9) naer pelneHre BOTHOBOTO
ypaBHeHUsA, moaydeHtnoe B [6],

eXp{—QUE 1—i®1/€}
VB —ie) (B —ies)

DTo pellleHrMe 3aBUCKAT OT YeTEIpEX MPOM3BOJBHEIX MapaMeTpoOB &,
€1, €2, 0. Kak nokaszano B [6], OHO Ir'ayCCOBCKHU JIOKAJKU30BAHO OKOJIO
ToukM, GEryIiei 1mo ocu or co CKopocThio cBera (¢ = 1), ecam a1m
napaMeTphl 0 JM0KUTEIbHEL.

Acumnrorura perrenns (9) mpy GOJBIINX 3HAUEHWAX apryMeHTa
pyurmmu X aHkess UMeeT TAKOW e dKCTOHEeHIMAaTLHBIA MHOKATEND,
kak (10). AHasorWuHBle NPWBEIEHHBIM B [6] paccyskIeHUA TOKa3bl-
Bator Jjokanusarmo (9). IMostomy pemenne (9) Apasgerca o6obime-
Hrem (10).
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layccoBckme myusm nja ypasHeEua Kiaetima—Topmora. I[Ipuse-
IeM 371ecCh pellleHne u, ypaBHenus Rieitna—[opmona, rayccoBckm io-
KaJIM30BaHHOE BOJIM3HM Jyda, KOTOpoe OyAeT UCMOIb30BAThHCA A 110~
CTPOEHNA YaCTUIIEON00HBIX pellleHnil ypaBHenns Kaeitna—["opaona.

Pemrenne uy momyunm, Beraucias npeobpasopatue Pypbe mo z (4)

or (5),

iT/4—co/(4gh?) Qg — i Agh?
(i) = L exp {104 — if/(1ah")}
va N

(11)

rue )
Y

B —ier
DTo pemerue ObLI0 HaligeHo B [8]. ByneM HasbBaTh Takue pelleHus

TayCCOBCKMMM IIyUYKaMHK, IO aHAJOTMMN C TayCCOBCKHN JIOKaJMN30BaH-
HBIMU B0 131 Jy4da pelleHUsIMU BOJHOBOI'O ypaBHEHUS.

O=zr—t+ (12)

layccoBckme makeThl A ypaBHeHua Kiaetina—Lopmoma. Bssas
npeobpazopanue ®ypre (4) mo z or obeux wacreid papencrsa (7),
MOJIyYrM pellieHrnsA ypaBHeHus Kieitna—['opaona B Buze pasioskeHus
[0 TayCcCOBCKMM TryukaMm up (11) sToro ypasHeHUSA

oQ

0

Mo acraBass Bepaskenne uy (11) u pynrmaio FP)(q) (8) B (13), Haii-
aeM

Sy ENY (S0 /h)

(v) £ = v4+1/2 14
wy (@, y,t) = C1 (B — 1) /2(3 — dico2h? — ieq)rT1/2’ (14)

rae . . . 979 . 1/2
Sp =i [(© +ie)(B — dico®h® —ieq)] . (15)

Oyurmmsa S, He 3aBucar ot v. Popmyina (14) maer ceMeiicTBO TOUHEIX
pemienuii ypaBHenusa Kieitna—['opaona, KoTopble, KaK MBI YBUAAM
HIDKE, YaCTUIENOA00Hb. DTO CeMelcTBO 3aBUCUT OT YETHIPEX IIPO-
M3BOJBHBIX TTAPAMETPOB V, £, £1 1 0. [locTOAHHBIA MHO¥MTENb B (14)
onpeessercs hopmyaoi Cy =m(8co?h?+2e5)" 2312 imv+1) /1/2
B nanbHeiiem Mbel 6ynem n3 coobpaskenuii y1o6cTBa UCIOJIb30BATH
ApyTHe MapaMeTphl, YTo yIpocTWT 3amichk (14).
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JlyuyeBaa WMHTepHOpeTAnUsa TayCCOBCKHUX IIYUYKOB KM T'ayCCOBCKUX
BOJIHOBBIX IIaKeTOB. BBejeHMWe HOBOT'O MPOU3BOJLHOTO IMMapaMeTpa
Kk 1o QopMmyne k = ¢h, mosBoider 3amicath (11) B Bume nydeBoro
Pa3JI0KEHUA, COCTOAIIETO JUIIL U3 OJHOT'O YJjeHa

= b% ¢y = const, (16)
. B
Sb —K@—E. (17)

Komnuekcuasa “daza” S, He 3aBUCUAT OT h U yNOBJIETBOPSET ypaBHe-
HIIO ®iikoHasa (3).
OTMeTHUM TakKe, UTO pEIeHne Uy ABIAETCA BTATOHHBIM JIJIA ACHAM-
OTOTUYECKUX KOHCTpykImii Macaosa [11].
v
Permenus uz(, ) V/I0OHO 3alMCHIBAIOTCH, €CJIU BMECTO IMPOM3BOIBHBIX
HapaMeTpOB 0 U €2 BBECTU IPOM3BONLHEI HapaMeTp v = 4ec?h? 4 ¢,

a BMECTO V MCHoJb3oBaTh u = v+ 1/2. Toraa

e H(S,/h)
(B — i) 2B — iy

W11 = ¢ (18)

Kommanercnas dasa

Sp = i[(© +ie) (8 — 7)) (19)

HE 3aBUCHUT OT h M yAOBIETBOPAET ypaBHEHUIO viikoHasa (3), Takke
Kak 1 Sp m3 (17).

B 94acTHEIX cilydasx MONyTeNbIxX ji QYHKIMN X aHKess BHIPaKaIoT-
cA Jepes sileMeHTapHble GyHENUU. [IpuBemem 3Mech peIIeHUs TPU

w=1/2 p=-1/2:

(0) _ exp {iS,/h}
up’ = Cs (B —ie0 ) 2(3 — 7)1 72
(-1) _ ¢, XP{iSp/h} [~y 20
Up BT, 5 —ie (20)

C'y, (5 mocToAHHBIE. DTH pellieHns, Kak U (16), MMel0T BUA JTy4YeBbIX
Pa3JI0KEeHUM, COCTOAINMX U3 OJHOTO TJIABHOT'O UJIEHA.

HUccaenoparme pemenuii. [Ipeskae Bcero, mokaskem, 4To pelieHne
up (16) morammsoBaHo BOIM3KM OCU ox. BEIIEIUB BEIIECTBEHHYIO U
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MHUMYIO YacTy B KOMITJIEKCHOH daze S; (17), n BBensa oGo3HadeHUsA

~ 1 _ ~
k’:(ff—ﬂ), o=\k+1 A,= (21)
IO JIy UMM
. T o ¥y B
le:z(kx—wt)—A—§+zA—§~a. (22)

Ecau |B| € &1, To peuienue up npeacrapiser coboii pacnpocrpa-
HAIONIYIOCA BAOJb OCUA OF BOJHY YACTOTHI w = &/h, ¢ BOIHOBBIM YK~
caom k = k/h, rayccoBcku criagannyio ¢ yaaieduem ot ocu ox. Cre-
MeHDb JIOKAJIU3ANMYU BOJIUZU OCU 0& OTPeAeIAeTCA apaMeTPoM \/ﬁAy.
[Mpu m06bIX KOHEUHBIX (3 BOJIHA TayCCOBCKU JOKaJM30BaHa BOIIM3U
0oCHU 0%, OJTHAKO CTEIEeHb JIOKAJIU3AIMU YMEHBITAETCA ¢ POCTOM f[3.

Haiizem Temepb acUMIITOTUYECKOE MTOBEJIEHUE PeNleHuiA uz(,“_l/z).
Bee ¢ymrmm S,, Kak yske yIOMWHAJOCh, He 3aBUCAT oT . llpm
Gompmmx 3HadveHnAx |S,|/h acumnroTurm QpyHrumii XaHkeid pasiu-
YAIOTCA JUITEH (a30BBIM MHOKHUTENEM, M ACUMITTOTUKA BCEX PeElTeHni
ceMelicTBa UMeeT BUJL

Sﬁ_l/z exp {iSp/h}

(u—1/2) t) ~ C
Up (x;ya ) 3(6—i€1)1/2(6—i’}/)u’

(23)

Cs = Cl\/Q/—Te—iﬂu/2—i7T/4.

BuIficHAM Temephb, Kak MeHseTcA S, IpU N3MEHEHUN IPOCTpaH-
CTBEHHBIX KOOPAWHAT W BPEMEHM.

Brraeamm meiicTBUTENBHYIO M MHMMYIO YaCTh B IT0KOPEHHOM BEI-
paxennu (19)

2
o 2 42 2 87 +ver
% = —[re w4 ot B T

+ 2i<\/~y_5(&t — k) + y2ﬁé§17+_€g))] 1/2, (24)

smech k, & ompenensorca Gopmyaamu (21) ecam cumTaTh, 4TO K =
Ve

IlokaxeM Temepb I'py6yIO OLEHKY, CIpaBeIUBYIO HpU JII06OM
(QUECUPOBAHHOM { ¥ MOKa3BIBAIOLIYIO, C y4eTOM acUMIToTHRU (23),
uto mo6oe perrenne u3 cemeiicta (14) MMeeT KOHEUHyIo ®HEPIUIO.
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OTMeTUM TIIpesr/ie BCEro TOT NPOCTOR (PakT, 4To eciu di, @z Bellle-

1/2
cTBeHHLI, T0 Ren/ay + tas = ((a1 +/a? + a2 )/2) . Orcrona,
Revay + tas > /a1, ecou a; >0

I/I, CHGﬂOBaTeJ’IbHO,
2 1/2
5 37 + 71

. 2 2
|Re(ZSp)|Z ve4+zT—t"+y m

(25)

Ornenra (25) mokasbBaeT, 970 MPU JAOCTATOYHO GOJBITMX 3HAUE-
HUAX MPOCTPAHCTBEHHBIX KOODPAMHAT U NMpU GUKCUPOBAHHOM BpeMe-
HU TPUMeHVMa acUMITOTUEKA QYHKIMN XaHKeJs, U ToBeleHre pere-
i (18) omucwiBaerca dopmyioii (23). IMosTomy Moaynb n06oTO

perenns |u1(,“_1/2)| BKCITOHEHIINAJNLHO yObIBaeT C pPOCTOM KOODAWHAT
W, CJIeN0BaTeIbHO, BCEM BTUM PENIeHWAM COOTBETCTBYET KOHeUHAS
sHeprua. Ecam [t] < /7€, To OlleHKa BepHa IpPU JIIOOLIX 3HAUCHMAX
MPOCTPAHCTBEHHBIX KOO D AWHAT.

ITokaskem Tellepb, UTO MPU HEKOTOPHIX OTPAHNYEHUAX Ha 3HAYEHUA
xr, y, t 1 HEKOTOPHIX COOTHOIIEHUAX TapaMeTpOB pelleHns uz(,“_l/z)
OTIMCHIBAIOT TayCCOBCKM JIOKAJM30BaHHLEIE TTakeThl. PasmoxmMm iS5, B
pAn, cumTasd, 4YTO BCe cilaraeMble MOJ KOPHEM, COZeprKalllie Tepe-
MEHHBIE Z, Y, T, MaJbl 10 cpaBHEHUIO ¢ €. OrpaHUYUBasiCh KBaIpa-
TUYHBIMUM YJIeHaMW Mo Z, Y, ¢, HailgeM

~ (z — vt)? y?

iSp ~ Z(]Cl‘ — (:Jt) — /Y€ — T — AZ ; (26)
x y
rie v — TPpYNIIOBaA CKOPOCTb ¥ = d&/d% = %/ZE, a
V2
A= A= 2 (27)

Hamomumm, uro & = /7 /4e.

Ycaosue (/€ = 2k 3> h 103B0JAET MONb30BATHCA aCUMITOTHU-
Koii (pynrimm XaHrkend B (18) BHe 3aBMCHMOCTH OT 3HAUEHWHA =, Y
u t. O6aacts npuMernMocTr GopMyiel (26), oaHaKO, orpaHUYeHA
He OUeHb OOJIBIMUMY 3HAYEHUAMU &, Y, I, HO IPU HEKOTOPBIX 3HAUE-
HUAX MAapaMeTpPoB K, £, €1 9Ta 00JACTh MOMKET OBITH 0OJbINE, YeM
“mupune’’ nakera VA, \/EAy. IIpu »TOoM Bce pellleHns cemMeiicTBa
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uz(,“_l/z) TayCCOBCKU JIOKAJIM30BAHBLI BOIM3N TOYKU, Oeryieidl BHOIb
OCH 0% C TPYMIIOBOR CKOPOCTHIO V.

ITomob6Hoe TOBeneHMEe pellleHUt BO3MOKHO MTPU OTIPeAeTeHHOM CO-
OTHOITIEHNM BCeX TapaMeTpOB 3aJaud, KOTOpoe MBI He OyAeM BbI-
MMCHIBATHL B OOIMEM ciydae, YTOOLI He 3arpoMoKIaTh M3IIOKeHUe,
a MpUBeJleM TI03Ke, KoTAa 6yaeM obcykaaTh Hambojee WHTEPeECHDI
YaCTHBIA CIlydYai.

Ha puc. 1 mpeacTaBieHa BellleCcTBeHHAA YaCTh u}(}o) (20) B yciaoB-
HBIX equaunax npr ¢t = 0 a) uw npu t = 10 6) ana cayuvas h = 0.3,
e=10m k=1

Feduy)
1

0.5

-

Relug)

0.5

o

05 v
b
ey »W/A {g !
S0 E TN TR

10
®

Puc. 16.
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IIpocToii mpuMep TayccOBCKOTO makeTa. VIHTepecHoe pelleHMe
ypaBaennsa Kieitna-Topaona (2) Moxer ObITE Hoiyderno w3 (1) mpm

-1
g1 =9 = 4/4?26. TOFﬂa penreHume UZ(; ) OKa3bIBaeTCsA 3aBUCAIIMM JUIIb
OT OJHOM HepeMeHHOﬁ Sp, 1 C TOUHOCTLIO A0 IIOCTOSAHHOI'O MHOMKNTE-
JI51 MMeeM

etSp/h
ul= =, - (28)
P

Paza S, B 8TOM ciaydae BEHIpaKaeTcA clenyloleil popmynoit

Sp:i\/bz—i—xz—i—yz—t2+2ib(at—%l‘):

= if(e — B2 + g2 — (- 43)?, (29)

rae b = /7 = 2ke, k BBIpaskaeTcaA udepes K, Kak MokasaHo B (21),

HO ymobGHee CUMTAaTh HE3aBUCUMBIMU CaMU MapaMeTpbl k u b, & =

dopmyna (26) maer acMMOTOTHKY S,, OpudeM A, = Vb /@,
Ay = V2b. TlpuBeseM 3mech yCIOBHA ee MPUMEHMMOCTH. Pasimoske-
Hite (29) B psAx BO3MOMKHO, ecom & € b, y < b, t € b, t <€ b/0,
r K b/% IMockoabky w > 1, Gojlee KECTKMMM SBJAIOTCSA YCJIOBUS
t < b/&, v < min(b, b/%) Bripaskenue (29) mosBoiigeT yTBEp:KAATh,
YTO pellleHre rayCCcOBCKUA COCPEIOTOUEHO OKOJIO Geryliieil ¢ rpymnmo-
BOM CKOPOCTBIO TOYKM, €CJIN HPOI0NbHBIA W TOTepEeUHBIi “pasMephl”
VhA,, \/EAy, a Takke BpeMeHHOI “pasmMep”’ makeTa \/EAx/v MHO-
IO MeHBIIe, YeM 061acTh NPUMEHUMOCTH BEIpaskeHna (29), a UMeHHO
Vhb & < min(b,b/%), V2hb < b, \/%/% < b/&. Haubosee skecTrOE
U3 MTOJNYUYEHHBIX YCIOBUA UMeeT BUL

7.2

h<b (30)

ﬁ.
Cnydgail Tpex OPOCTPAHCTBEHHBLIX M3MepeHWMU. Bce BbImensio-
sKeHHoe MOMKHO 0606IMUTEL Ha caydail Tpex M 6oijiee IpOCTPAHCTBEH-
HBEIX TTepeMeHHBIX. MBI IpUBe/ieM 3/1eCh pe3yIbTAaThl AJA TpeX Tpo-
CTPAHCTBEHHBIX IlepEMEHHBIX U CPAaBHUM IIOJYUYEHHbIE PEIIEHUA C pe-
nieHuAMM, Haligenupivu B [7]. OBpaTuMcs K ypaBHEHUAIO

h? (Uts — Ugy — Uyy — Usz) +u =0, h = const. (31)



196 M. B. IEPEJb, M. B. PUAJKOBCKUM

IIpm mocTpoeHnU TOKAIU30BAHHLIX pellleHU OymeM ommMpaTbcA Ha
JIOKAJIN30BAaHHbBIE PENICHUA YeThIpeXMEPHOI'0 BOJHOBOT'O YpaBHEHUA

¢tt - ¢xx - ¢yy - ¢zz - ¢2121 = 0. (32)

OCGCI/IMMeTpI/ILIHbIe TFayCCOBCKHE IIYUKHN OJIsI TOI'0O ypaBHEHUsI OIIU-
CBIBAXOTCsI BBIparKeHUEM

exp {i¢01}
it = . 33
¢b(x’yﬁzﬁzlﬁ ’q) (6—161)(6—162)1/2 ( )
B orauane ot (6) 3mech
2 2 2
O =e—t+-24 4+~ l B=x+t. (34)

; — + ;
f—ier  f—ieg -y’

Takxke, KakK 9To ObIJIO CHejlaHO BHINIEe, 0606IEHHBIE TAYCCOBCKUE
BOJIHOBBIE TIAKETHI JIIIA BOJHOBOTO ypaBHeHuA (32) GyaeM CTPOUTH C
MOMOIIBIO BeCOBOH GyHKIMM (8) M3 rayCcCOBCKUX MyUYKOB Mo GopMyile,
aHaJoTuuHO# (7). 3areM Bo3bMeM Ipeobpasobanne Pyphe

(o)
_ iz1/h
u(z,y,z,1) = / dz (e, y,z,21,t) e / (35)
— 00
0T TpaBoil M NeBoii yacTell Gpopmynbl aHamorwuHoi (7). Ipm sTom

HalieM pelleHuA THUIA TayCcCOBCKAX YaCTUIL JJA ypaBHeHnsa Kieiinma—
Topaona (31)

segM(S, /h)
(n-1/2) _ b (5
" Ca (B —p ie1) (B — iy)H’ (36)

(4 = const, rue S, onpenensierca opmynoit (19), B koTopoit Temepn

yZ 22
O=z—-1+ — + —. 37
p—ier  B—ie (37)
FayCCOBCKI/Ie Ya CTUI LI uz()u—l/Z) B TpexXMEepHOM cCJy4dae OTJINYAKTCA

0T COOTBETCTBYIOIINX DPellleHNi B AByMepHOM ciydae (18) crermenbio
MHOFKUTENA  — i€] B 3HaMeHaTelNle U JOTIOJHATEILHBIM CIaTraeMbIM,
ColepHKAIINM TlepeMeHHYIo z B (37).

Pemrenne

exp {15, /h}
(B —ie1) (O + ig)t/2’

_ianl/2
ul~Y = B=in) " exp{iS,/h} =Cs

P (ﬁ— i€1)Sp (38)
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C's = const, 6v1i0 HalineHo B paboTe [7]. DTo pellleHne eCTh rayCcCcoB-
ckas vactuna (36) mpu p = —1/2.
B TpexmepHOM ciyvae, KAk M B ABYMEDHOM, MMEETCA peIleHue,
—3/2
3aBUCAIIEE TOIBKO OT S, . DTO uz(, /)| npuden nago momomUT £1 =7,
(D¢,
Hy (i5p/h)

—3/2) _
u}(} /)_(]6 < ’

(39)

(s = const.

O mHeauHelHBIX ypaBHeHHMAX Kietima—Topmora. Ilpusenennnie
BBIIIE PACCYMKIEHUA MOXKHO UCIIOTb30BATD JUIA PelleHn HeTUHENHBIX
yvpaBraenuit Kietina—'opnona B AByMepHOM

h? (Ut — U — Uyy) + P(u) =0 (40)
U TpeXMEPHOM CJyJadx
h? (Utt — Uy — Uyy — Uzz) + H(u) = 0. (41)

ByzeMm paspicKMBATL pellleHus B Buzae u = F(s), s = S, /h, Torma mis
I’ monyunm HenuHeliHoe oOBIKHOBeHHOEe muddepeHIMAIbHOE YpaBHe-
HUE

Fes + %Fs +é(F)=0 (42)

B caydae (40) n

3
Fss+ng+¢(F)IO
B ciydae (41).

Mur 6naronapusr npodeccopy A. II. KuceseBy 3a uHTEpeC K pa-
60Te U CTUMYJIUpPYIOliee 00CYyXRICHUE.
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