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B i'etIeHK8 UeCROJI:hlQ/[X 0i'0JI8m BOJIBOBli8 npoIJJ:lOCH JmI8I)IfOS 1I0'f01l li
\JDI1tOU amona .nax8RO as TpHBRanma npod.leu UB.'f8Ua'fHll8ox°õl-wHsm.páã 'ij
jBllft8 PRJta paS,lt8JIOB 'DIq'l'OI IIBT8ua'fBlQi 611I0 CHllSJDlpoBUO .Sytl811J1811 ;1

(I
B881D«lJtel<mlD pa8JIBliHJ.:lX 'flIIIOB BO.IB. B SaC'lOJlll(e8 Bpeua .syqeoe DOmoT
lma JmJIeHBI Bli8BalIO 6ypmd paCItB8'l' l18'fo,Jta 06pa'1'Rol S8,ll81D1 paooesmUt 111 11 

H 

1PH.It8	 oBIIBamiHx o 10011 paS,IteJIOB Ma'1'eua'1'BD (lfeóllJUl ~j)8HnB8J('&RHX 
eD I ' ~KIUtOHBJI:DRHI 8H8JDi8, '1'80PU ~ KOMJlX8KOHOro nepeM9Ht lioro,	 ure6paneoREUl 11 pllM8HOBS reolf8'1'pa 11 If .,Jt.) B H8O'1'oatI&8M ,JtOKJ!8,Jte 11 

KOOR8MeIl H80KOJI:&KIIIX npo6JreM. BOSHB~ nPJI 01IB08BJl1ll B88BMOJtelo'f 
j. 

[ Jl,DIBHol BOJIBH o na.K8TOM KOpo'fIaiX BOJlH. paonpoO'1'paBsmgaCJf· B8 Rloo+

01'11 x. • l no,Jt yrJIOM JJ.PYr K 1{P1ry. o 

HoxoAJllD' n:yH1(TOM ~:. '~9OMM'P~Hdll noCQQ'f 01lO'f8Ma YpaBHeHd 

"'1u 'd l.(, .r;> u td I 12. "d l~I') 

'dt +C"é)x, -~ +2X,~ Cf +e1~/rlt\,=-oJ 
~ . 'J'l 'J ~ 2.'J (I) ii

~;, .!!f = lÁ cP + '!..:!f. + C! '1/\, Cl ~ + C3 1ri Cf J
'1t I 'Ôx.~ "-°4 

,8 u. - 8IIltIJI'f1JtS ~ol BOJIHH. r -KOlIMeKOBM orad8lQ8a naJC8'f8 A'O+ ,I! 
TIaa BOJIll. napaMBTpH c } J<. J Ct I e~ J C3 MD~ npJlHJlllBi'J. '1'ODdU) Be.,. I

,1
,80'1'BeBJme SB8118HIDt. nPHli811 )(.2.:: t • &la 0JIO'f8Ma mwl8'f0Sl eO'1'eO!'BeR.lUDJ 

I606Dt81D1811 .s:peOTBHX CBOTell. HononsY811i1X AU "lIe~ BSUII)JteloDJISI " 
01 BOJJHK o naKeTOII ROpoTIOIX BO.IH ''Ha 00. ~ 1,2. ORa npJIrO.a 

I~
I'

OIIBOamIJI BS8lIMOJtelo'l'BU HOHHa-:.SBYKOBIa li Jl8Jl1'M1)POBOJaa BOIB B naaa-
JLD nOBepxHocTHHX (u8npmmp, KaDUJJJI~) li BHYTP8l1HD (U8npueep, 

'faIUloHHHX) BOJIH B D,ltROC'1'H. OBa JIpmt81DD18 TaDe AIJI BSY1I8BlU1 

881D1O,JteI0'fllJUI BHY'fpm.lOJ18.çJIJlpma BOs6y*Jl8Bl1I o 8QO'fneOJODlJl (IoBoRa-' 

B 'fOHma u:eHKaX. 
B 8SB80'1'HHX CJIYli8.fD[. H8IIPJDI8P IIPJI R8JDI1IBB OB.Jl:DHoro q~opoJtHO%'O 

+umt'1'BOl'O IlOJlJl B 1IJI8SM8 BJIlI JIOC'fOJlBllOl'O OBJII.HOl'O B8'fpa, ~8l'O B 88

JVumOM H8JIpau8mm. MOmo IIpeJtJI()J[OD'fI., 'ft0 JI8K8'f ROpo'1'KIIX BOm! o
JfJl8'fOS KB881/10)l1lQM8pmn.t. C'«nI'l'WI H8lIpaB.leBll8 0011 X OOBU8Jt8.... o 

naJIpau8HB811 IIBI'lm'l'HOl'O nOJIJl (lUli HaJIpau8HB811 B8'fpa), IIH ImUM 0Jt8
.lf4JIB08 mmm nPG~OJIOJC6lI1/[e 88Y8Hll'tI. '1'pe60B8HJl81& 1lU00'1'. uapaue'1'poB C1 

~ Ca. • 1t.QOuc TOro. npoAlIOJIomDI. lft'0 ~paY8'1'p C! 'faDe Mal. B 
qPG~IIOU QÇ1lO.a C,. C! ~ a C! 11. O UH IIOJJ:Y"I88M OYDt80'1'B8HHO dM8e npco

111m 0I01'''1Q JprmJIOJU111>

'Clu '11.( ~W ~ I li, tdúJ 'd~ (D) 

rlt +e~ -1-t'ltr~ ,"~ 'I a " L,-#"= U!(+1dll4 / I 
I

I 

soropas ,n;orrYCRaeT RCCJIe,n;OBalll'le c rrOMoIItDlO MeTo,n;a OÓpaTHO~ aanaxa pacce

mu'Ul, óe~y'~ero Ha'qaJIO B rraonepczoâ paoore rap,IUIepa , I'pMHa, RpycKaJIa 

li MRypIl.j/. 
SaMeImM, HaROHeu, B pemeH:IDI CRCTeMbl (2) Koop,zumaTY:C aa ::t o-eJ> 

T •e • rrOJIOJimM 

tr(XI J,i) '" u(x.-eJ'J' i) , r(x'd I t) == 'f('C-eJ I:Ft). 
HeTpy,nHO BH,IJ;eT:b, 'qTO B cmr: (2) fPYHRJJYili tJ"(x I JI -t) R r (x I JI i) YJl.°B

~eTBOpaIDT CRCTeMe ypaBHeHHR 

~11 '()(/ d . 'dl/! d~/tl 
___ _ +2U,--/IU/ 2 = O /.; _:::::<r-<{'+~. (3) 
~t !d1. '1x T } 'di r()x~ 

8Ta CRCTeMa orraosnaer ,n;OBOJI:bHO õoraryn .n;IDiar.m:Ky BOJIH, pe'q:b o soropoã 

rro:R',n;eT RUe. 

§ l.	 O,IJ;HOCOIDl:TOHHOe pemenze ClicTeMbl (3) 

CHCTeMa (3) oóRa,n;aeT O,IJ;HOCO~RTOHHHM pemeHHeM BHAa 

2p~ 
~-

-	 ch2-[fCX+~~d'+2y-t)+1] 
) 

(4) 

_ C e- ~ p[i li x. + LTi -i (pl_ V1) t J 
r- ch[fI(X,t2~J+~yt)+ 3'] 

rne BemeCTBeHHlle rrapaMeTpll P 1 V J 6' 11 KOMITJIeKCHaH Be~Rqn-Ha C 
y.uoaneTBOpRIDT e,IJ;RHCTBeHHoMY YC~OB111O 

. k(y-E)))A~ + J-t{C/ Z :::: O)	 (5) 

a rrapaMeTp~ 6} 7: H Cf. "z, 3C rrpHHHM8IOT nponasonsase BemeCTBeHHlle 

3Ha~eHHH. ~3 paBeRCTBa (5) cne.uyeT, ~TO ~ cymecTBOBaHRff pemeHHH BH,IJ;a 

(4) HeOÓ~O.z:tHMO BHlIOJIReHHe "YCJIOBHH (6'- V) K. ~ O • üapaaerpa ~ li Q~:f. e. 
orrpe,n;eJIJDJT noaoaeaae pemenaa (4) B rrpocTpaHcTBe-BpeMeHH ]I rrpR;<2+ y2> o 

c rrOMOIItDIO aaaeas x~ X + cc, , t ~ i + t o MOryT ÓllT:b c.n;e~aHH 
IIPOHSBOJI:bHl:lMH, nanpzxep paBHHMH HYJlJJ. 3aCJIY1iUffialOT yrrOMHHaHHJI ,IJ;Ba xacr
HHX CJIY'q8H peneaaa (4). IlepBllI CJfy-qai! cooTBeTcTByeT õ:::: c: = o • BaToM, 

cny-qae pameaae	 (4) se SaBliCHT OT 'j , T. e.
 

2JA 2 ex f ti YX - i (}<2_y~t]( )
 
lJ""= -.L C] J'f=C	 6

Cth~[)A(x+2V-I;)+Õ, ch[f(x+~yt)+t)J' 
Hs paseacraa .< 5) CJIe.uyeT, qTO aTH pemeHIDI BOSMOJKHll TOJI:bKO rrpH )( y < o • 
T.e. orrpe).(eJIHeMlle c rrOMOm:oD (6) BOJIHH MOryT paonpocrpaarrrsca TOJI:bKO B 

O,UHOM HarrpaB1Iemm:. BTOpoA CJIy'qaA COOTBeTcTByeT õ"='Y , C ::: o H sm.nHeT

_~"o '"~"'A~3':':::'" 

:'"IG~';~~l·~;~e~~~::: \" 
f;115J1f..l~~TEHA 



I. 
i , 

+ oL'L e)(f[~f~(X+~fiil+~y~t)] + 
CR ,n;OBOJII3HO TpRBHaJI1>HHM: 

2#2 
.r « oh 2, [}l'X, '; 2foI (J+ -t )+ ~] ) lf/ ==: o . (7) 

8'1'0 pemeHHe HBnKeTCH BeCbMa ~aCTHHM cny~aeM pemeHHi Balla 

v- x: J(x, J + i) <f = o i (8)J 

rne f - rrpoH3BOJIllHaH rJI8.uRaJ{ /f1YH.KIUrR ,IJ;Byx nepeaeaasx, B .TO BpeMH .KBK 

peiaeaae (7) oonanaer BCeM:H cBO~CTBaMH cbJmTOHHHX pemeHld!, pemeaae (8) 
T8KOBjlM HBJI.H:eTCR ,ItaJIeKO ae BCer,IJ;a. HHJIte 6YlJ.YT YKa3B.Hl:l ,n;pyne CJIy'tffiH 

p8meHHn BR,D;a (8), o6JIa.uaIOll.tHX CBOHCTBaMH COJIHTOlllUlX pewemdt. 8TH peme

IDiR B03ImKaIOT npa IiI3y~emm B3aEMO,n;eitcTBRR: COJnITOHOB BIiI,IJ;a (4). 
Peneaae (4) .n;orryCKaeT rrpeacrasaeaae

é) 2- . 
.cr =. 2. td X íl ~ 11 O ; lfI = (j! ) (9) 

e MH nOJlOJK:IiITll D 
O :: 1 + d- ex f [2)1 (x, + z6':t.+ ').,v t)] ) i: 

I 

~ ~ ~ = ~ a e xP[f< (x t 2 õJ +2..; t)+ Lvx + ~ 7:j - ~ (» 2,- v2)t1. (Ia) 
·i,IIpH aTOM Me21t.JJ;Y rrapaMeTpaMH C. , b, c o,ItROa oropoas, H nap8MeTpaMH . 

d- , a... c .rtPyroa CTOpoHH, cymecTByeT CM3b 

cL =ex f (?v Õ) ; o. = C e x p( f ) . (11) 

OTCIO,It8 COrJIaCHO (5) B1ITeKaeT, ~o napaMeTpH cL II Q. .n;0JDIlliH y,n;oMeTBO

psr1'1l •cooraoneaan K I a I~ 

cL= . 
Iv(õ-Y)P~ 

~ee, SaMeTHM, ~o npH Hsy~eHRR BSaRMO,n;elcTBRH COJIETOHOB (4) BaEHYIO 

poJIll Brpam KOMIJJIe.KCHHe rrap8MeTpH 

w=)1+iv ) J~=-'t"+2í)A~+W:l,) 
r,lte llepTB, ReK H BCX1.n;y B .n;aJI1>HelmeM, OSHaqaeT KOMI1JIeKCHOe conpaxeHHe. 

HeTPY,IlHO mI,IteTb, ~O peneaae mma (6) COOTBeTcTByeT c.ny'tlaJ)t': (:52., 
a pemeaae BH;Il;8 (7) cooTBeTcTByeT CJ1YllBll f 2, == f ~ · 

§ 2. BSaHMo,ItelcTBHe ,D;BYx ConBTOHOB 

llpm H3YQeHKZ B3aKMO,Ite~CTBEH ~x COXITOHOB B~a (4) AS BOCrrOJIb

syeMCJI npe.n;CT8BJIeHHeM (9) c qJyH~ D li <fi mma 

" D.'" 1. + d.iexF.r?..fi(T-+2.6í.:t+~Yi iJ] + 

4 
t1 

Hp. Mrf)li(~ -I-:lo 6'i lfH"t t) -I-Ji1. (x -1-2 õ'L:J -I- 2- "''Li>]ces e -Id (12) 

+ t. ex r[2f!1(X-I-?.6tJ-t-2'4 -In-t-2f:lo(X+26íJ-I-2,J~i)J , 

'!" ~ ~ai { 1. + f:>. e. p[:l,.f~(x +26':>.1 +2.v:Lt)J} x 

• e"p [fl (X-I- ~Õi1+2Vi t) +ÍYiX -I- ~'Lij - "(fir -I-v/') t]-I

d.a'), {1-t-~l.UF[2.fi(X-l-2~J+:l,Yit)J}" (13) 

" ex r[;<1. (x -I-2,õ,.j +2,v:Lt.) + í. v':L cc + i:r'J,1- "cP;-:-..;t)tJ , 

r.ue W1.:)A1.+i.v1 , W~~JA~+íJ').;1 
2.. • -2, 2. • -~fi '" -r, + 2 ')li ~ + w{ ) f2 '" '/;':1.+2- ')l;l. !O:>. + W:l, , 

H,lail~ d., }tla?,/!)., 
oi 1 ::: ?,,(Cõ - v! ) jf t } ~=-l(õ')..-V~)JAt 

1

8 2 ", Iwi -l- ;5d (w:l,+ i.õ",1I ft-rtlllt- f~llol d- I 
r- I wi+ tilil,l '" Iri' - f:>.2 I:L i 2) (14) 

!J <J = cL 1 cf... ~ \ w'!. - w?, \'L \ ~ ; - ~-I ~ )
Wi. + ~'" çr- ~t 

-~ -~) -~ -~ 
13 = cL áJ~- w{ f~ - fi ~ _ .o, - wi).; fi - y:<,
ri - -~ ~' ~- cl t1 

)i 
t:l:>. -I- Wi f:>. - fi wi + tJ?2, fI- yiN 

() '" (-li - y~)x -I- ('te Cf;-.,,/-;<; +v;) t -I- e1:2- )~ - o' 

CorJIBCHO peSYJIbT~TaM pa60TÜ/4/ onpe,n,eJIeHHb1e rrocpe,n,CTBOM (9) B (12)
-(14) ~H~ I.T PI r y;U;OBJIeTBOpsrI)T cacreae (3), r ,e • .fIBJIJmTCSi 

eê pemellB J{aJlee, HeTpy,WiO yCSe)I;PITbCR, 'qTO eCJIH Bl:illOJIHeHH YCJIOBRlI 
eM• 

(15). 
( 6"'1 - Vi) l<- > o )

( 
. 
6'1- y~) K- > o ) 

r 
.<'t 

5 



~. 

I c01,+ (J111 w~-tQl,11 f;- y;11 f;- f~2,1 ~ I W1+Q~Y~' Iyt- f[ I ~) 
(16) 

~ 
TO HMeeM 0/:.1'>, O J ol.;t ~ O I O ~ (30 ~ 0/,1. d.1Jv J lO >;.. O , li, CJIe,I(OBaTeJlbHO, 

npu JII06HX BemeCTBeHHHX 3HalleHRRX X J:f I t onpasenaaao HepaBeHCTBo

D~ 1 · aTO SH8trRT, llTO npa BmIOJIHeHmI YCJIOBHit (15) li (16) YK83aH

aoe mIDIe peueaae CMCTeMH (3) ae HMeeT occoeaaocrea U.PH JmOUX aeuecr
BeHHWC 3Ha'ieHIDIX soopnzaar Xj:J J t . 3aMeTEM,RcT8TlI, 'tiTO B CMY (I5) 
HepaneHcTBO (16) 6yneT aaBenOMO YnOBHeTBopeHo, ecnK nOrrORHRTe~:bHO rrOT

peõoaars BIlIIOJIHeHRR: YCJIOBWf.}f1j).~ > o . }leacTBHTeJI:bHO, BaTOM CJfY'l{ae 

CnpaBe~BH HepaBeHCTB8 

- - - 12 I ~ - ~ 1 2. -~I I 2. - 2.,
IWi+wi.llw~+w~J~ltJt+W~ ) fi -f! I f2.- j~ ~ fi - f~ , 

Ha KOTOpHX OqeB~RM 06p8aOM BHTeRaeT (16). 
BwtcHlIM TerreP:b, K8KOBO noseneaae y. aToro peneaaa, IlOJI:bsYHc:b 06

57 unnvm: lP0PMYJIaMH, nOJIY'Y:eHHhlMH' B pa60Te/ , JIerKO Hax0nRM, lJTo eOJU'l na
paMeTpH W1 , f l ' OTHocml.tHeCH K onHOMi COJIH'l'oÍIy, R ll8paMeTpli &2,

f?: '. OTHOçHI1tHeCH K npyrorvry COJmTOHY, ynOBJIeTBOp.RJOT YCJIOBHIO (W1
- w')..) ( ft-j:)f o , TO paCCMaTpBBaeMOe H8MH peneuae llMeeT CJlemr101ItHe 

TpH TmI8 noaeneaaa. 
I) B TOM CJI,Yqae, sorna napaaeepa 6"1 H 6',2, aTBX COJIHTOHOB 

He paBHH MeJK,Ity c060~, paCCM8TpRBaeMoe HaMPI pemeHHe OrmCJ:lBaeT Bsa

KMOne~CTBlIe nnyx COHHTOHOB Bana (4), pacrrpocTpaHHmmHXCH Ra llHOCKOCTH 

'X I ';f rron yrJIOM .n;pyr R npyry. HemmeAHHa xapazrep BsamroneicTBM 

n.PHBO~T K CRnbHOMY Hc~eHRD 060HX CQJIRTOHOB B 06JIaCTH BSaKMO.n;eicT

BIDI. O;ItHaKO rrpu yn8JIemm B 6eCKOHe'llliOOTb B,lt0JI:b rpe6HJI JID6oro lIS CO

JIRTOHOB HCK8XeHH8 aToro COJIRTOHa CTpeMHTCH K HY~ II Ha 6eCKOHe~OCTH 

OêT81O'l'CH 'l'OJIbKO tflasoBlie C)tBHI'H, T. e. BeJm'UlHH fi ' a. 't} CJ: ' OTHOCfl

1ItKeCJI R nepBOM,y COJIHTOHy , 11 BeDT1lfiiH d2, , a ~i C.2, , oTHOCHlIU'Ie-

OH KO BTOPOMY COJmTOHY, rrpIDmMaIOT pasase 3Ha'leJmH B saBHCHMOCTH 0'1' 

TOro, B KaKOM RanpaBJIeHIDI OT o6JIaCTJI BSaHMOneAcTBmI l4ll 6yneM ,ItBilraTb

OH B 6eCKOae1lHOCT:b BnOJI:b rpeoaa paCCMaTpHBaeMoro ooaaroaa, 
2) )!aJIee, B TOM C1IY'iae, sorna 51 :: 6";t , HO vL f v'~ , 06a co-

JmTOHa ,ItBlmYTOH B)l;0JI:b o,IOioM K TO! se IIps:MOl. IDe Bsam.«>,I(eAcTBRe orpa

JUIlIeHO BO BpeMeHH H CTpeMHTCH K Hy~ llpx t ~ ±. co • 3'1'0 IIpHBO.zpIT K 

CWIbHOMY l!cK8JlemrÁl ocoax COJUITOHOB H8 IIpoTmteIDm nezcroporo orpanaxea

soro rrpoMeJJtYTRa BpeMeHH, O,IJ;HaKO IIpu t ~ ± 00 HC.Ka2K8HBe 060HX COJIX

TOHOB CTpeMHTCH K Hynn. Pe3Y~T8T B88HMO~e!CTBHn COJIHTOHOB BHpazaeTCH 

TOJI»KO B TOM, 1:ITO BeJIllI'lHHH ri . a "l,9 C! y nepsoro COJm'1'OHa 11 Be

JIHtnmli ~2. • a ~ 9 c~ y BTOPOro COJDlT~Ha BMeM paaase SHalleHRR: no BS8

RM~,I(eAcTBHR H IIo~e ~SaHMO,I(eICTBBH. 

6 

~ 

3) Ha1tOHen, B OJIY'Y:ae 6í.:= 6""'~ , ti1. :::: y)., naa COJIKTOHa 06pasym 

oJIltY 'ye,u;mteHHYID BOJIHY, KOTOpaa JJ:BueTCH KaK 0,UR0 nenoe , llpil aToM 

nOJIY~aHC.fI ye,ltKHeHH8Ji BOJIHa ocUWJJI1IIPyeT. 
TaKJ1[M 06paSOM, B CJIY'l8e, sorna BWlOJlHJIeTCH HepaBeRCTBO (léJc w~J l(

• ( ft- ft )'" O • B3am40.1IeAcTml8 060llX CQJll!TOHOB HOCllT ynpyl'Jlll xapas

'l'ep. 

§ 3. I'ameIDIe c<>JmTOHOB 

Cl11Tyamm M8RfleTCH KopeHRaM oõpaaox, eCJlH {wcdJ~)(fl-yl)= o. B 
aTOM CJIYtlae npa (fi f 6"~ B3aIDIIonelcTB:PIe lI$YX COJIHTOHOB Blma (4) npa
BO,IJJ.lT It TOMY, 'Y:TO noMKMO oC1JIacTll BsaHMoneAOTBWI,·B ROTOPOD. HCK8JIteIDte 

060RX conBTOHOB SHaqaTeJIbHO,'Hc~eHHe 6yneT TaRXe sHaqxTeHbHHM B ToA 

'laCTH ~oro H3 COXHTOHOB, KOTOpaa y~e npoBsaKMoneAcTBOBana c APYrKM 

COJJ}lTOHOM li HaxO~TCH .n8JleRO OT 06JlaCTH B38HMo.ne:llcTBl!H. KpoMe TOro, B 

aTOM CJIY'Y:ae B03MoJ1tHO nOJ{BJIeIme .norrQJlHl'ITeJIbHO~ BOJIHH, HMeTllllei OTXH'!HYlO 

OT (4) CTPYKrrypy. ,Ue:llcTBlITeJI:bHO, corJIaCHO (10)-(14) nplI JJJ)ÓOM <J)HKcnpo

BaRRoM t B ToA 'l{aCTII OKpecTHoCTlI rrpllMoit Xt~6jJ+~ Vi -&:0, KOTOpaH 

JIeJmT B 06JIaCTH)A2(xt26'Jt2v~t) »i , crrp8Be,U)uma HYJleBaR: ,aCJIMIITOTluta, 

a B sacra oltpeCTHOCTH 9TOit ze npmJloit, Jlexame~ B 06JIaCTH f'fl,(x t 26í I{ + 
+2."iti)« - i • cnpaBe)lllllll8 aCRMIlTOTllK8 (f 

ÂJ j11,?v 
li" '" . '

,. 
: e.-I} [fi (x.+:I.~J+:1. "it ) +bJ (17) 

i \ <!, X p[ i ~ X- + i Ti 1- ~ (fit-v/) tJ 
. I r'" Ci 'I 
-I vhrI1(x+~ 6íJ+ ~ vj t ) -i- di ]
11 rne 

3"i = ~ ~ l'1 cf.. i ) e i '" Q i e-x I' (- 'bi ) • \ 
.nan , npH mo60M (f?HKCHpoB8HHOM t B TOit qaCTH OK pecTHoCTH nP.fIMO~I I ee VX+:J.õ,,'+'J.v~t=o • KOTOpail JIelll>lT B 06JIaCTlI}/i(x+:J.6jl+'J. t t ) >> i , 
T8K&e cnpaBe~Ba HYJIeBSH aCHMllTOTRRa, a B TOM qaCTR OKpeCTHOCTH aToH 

nP.fIMoil, ltOTOpaa JI8DT B 06JIaCTRPt(X,-t2.Õil/-t'Lv1.f)«-f, cnpaBeWIHBa 

aCRMIlTOTluta ~ ~ Ó 
ti' ~ fl'JJ (18) 

chit [fite»+20 ff"1+:J. v"t) + 3:t] 
lU pIi "kX + L'1:~ J-í (fi;_v:)t]

f-- c~ - )
oh[j11.(oc+ 1.õi..r ').v" t) + F;l. J 

7 
~ 



rne ~ í O o 

~= ~.{,11 ciJ... ) C;L= Q~e.)(P (- f;l.)' 
TIpH 3TOM cor~8cHO (I4) crrpaBe~BH paBeHCTEa 

l<J , Ci I~ =. z(51- Yi ))1/"} K Ic2, /2. = ?v ( 6"'J.J- Y:L )~t . 
TaImM 06paSOM, eoaa MIl °YCTpeMliMC.a: aa IJJIOCKOCTlt ~ ,1 B 6eCKoH8trnOCT:b 

B.n;OJI:& nPJIMoR)'t(X,+~6í '!+~Y1. t)-f ~ =O , TO 06HapY2IGIM, "l{TO npH(62-tÇJj<.z,>O 
HaJ.Ue pemeaae HMeeT KYJteBYIO aCRMIlTOTHKy, eCJIE: J~ 00 ,a eCJIE:J~-<>f) , 

TO cnpaaenaana aCEMIITOTHK8 (I7). Ha060poT, eeJm(õ~-~)}A'~<O, TO.YCTpeM

JIJIR:C:& B 6eCKOHeq}{OCT:& B,nQJI:b aTOR ae .IIpm40id, Mbl BE,ItHM, trro IIPHJ-'> 00 

aame	 pemeaze ooaaaaer a~m.mTOTHKo:la (17), a rrpm Cj ~ - 00 cnpasenaaaa 
HYJIeBasI aCHMlITOTHK8. AHBJIorn"tlHHM 06paSOM, YCTP6Mmm.C:& na IIJ10CROCTH X.I~ 
B 6eCROHetIHOcT:& lUO~:& IIpgMOft}(2,(X,+26'~~+~v':tt)+~~=O, JIerRO HaxO.n;RM, tiTO 

npa (61.-6'~)~1> O aane penezae HMe8T It'yJIeBYIO aCHMIITOTH.KY, eemI Y-7> 00 , 

a eCJm l.j~ - 00 , TO onpaaenzasa aCHMIITOTHK8 (18). Haocopoe , e&m (6í.
- fi').,)}J.')..~o, TO, YCTpeWIJmC:b B 6eCROHetIHOCTL B,ItOJI:b TOJI:bKO tITO ynoMHHY'1'ol 

rrpJIMol, MI:l BB.ltftIM, '{TO rrpH.j ~ 00 aaae peuenae 06JIa,n;aeT aCHMIITOTHROI 

( 18), a npH:J-7' - -e.o onpaaezzasa HYJIeB8.H aCHMIITOTHKa. 

BHJICImM reneps , K8KOBO pacrrOJIOJK8HHe aCHMIITOTE:K (17) lt (18) aa 

IIJlOCKOCTH X,1 · B cuy (14) MS paBeHCTBa (WI.-W:J..) {f/'-f.~'),)=:o CJIe.n;yeT, 

rno(PrJ';tJ[(6"'c Y1.JJ1c (6'ç v').,))'~]=o. Cy'{eTOM HepaB8HCTEa p/pf (~-l't})( 
~(6'~-Y~J > O orcnna 0JI8]J,yeT, "l{TO)1i)J~> o JII (~-Yi)(()~-V~)}I!.jJ2 > O • 
3TH aepaB8He'lB8 rapaHTHpym Blfi0JIH8H1Ie YCJIOBRR: (I6), T. e. paCCMB.TpHBae-

MOe HaMH pemeHHe ,IteRCTBHTeJI:bHO He JlIMeeT oc06eHHocTeft npH JIE6HX BemeCTBeH

HHX SHa-qeHJIIJDC Roop,IU1HaT X, ~ , -t . KpoMe TOro, na OCHOBaJUm HepaBeHCTM 

JJl J1').., > O JlIS HepaBeHCTBa l'6'C6',)fI'1>0CJIe,nyeT HepaBeHCTBO(Õ2- 6{))A~<~ 
3'1'0 sHatmT, "tIT0 eCJIH(61.- 6"i)fI'1. '>0' TO D BepXHeA llQJIYIIJlOCROCTH, T.e. 

npa . \ ç 
)J~01-flt.()2.-Pi oV'L- Vi t 

d>'> 'L(cD",-6'1-)fi1)(~ - <9",- ~ , 
cnpaBe~ aOHMl1TOTHKa (17), a B HBZHeA nonynnocRocTR, T.e. rrpH 

fi1. ~~ -JÁ'),. ~i - J12 Yi - V~ J-
l.l«	 - v 
~ '1 (Õi - 6'~))AíP~ <'1- 6'~ , 

11MBeT MeCTO aClOOITOTllIRa (18). Haoõopor , eOJIPl Cr>;.- 6'~},Pt<O' '1'0 B BepXHeA 

1l0000IIJIOCROC'1'B, T.e. rrpa 

» fi! ~'J., - JÁ'), r;;~ - fi~ _ V1 - v'). t
 
J ?v( f)t - ~').-) JÁ i}t?v (91. - 6'~
 1 

pacnonoxeHa aCHMfiTOTHKa (I8), a B HHEHeA noxynnOCKOCTR, T.e. rrPH 

8 
:1 

j1~ ~i - fi! ~~ -)/1. V').- Vi t 
u e:«	 e ?v (6'').,- 6'1.) jJ. i )I ')" . 6'~- 6'1. ' 

:BWIOJIHSleTCH acRMIlTOTMKa (17). TaIGIM 06pasoM, ileHYJIeBHe aC~MIITOTHKl1 
OOOHX COJI]/[TOHOB °Bcer~a pacnOJIoxeHH no paaaae CTOpoHH OT HeKoTopo~ npa-

MOA,	 IIapaJIJIeJlDHOA OCH X. • 
3,necl> He06xo,IO.IMO oTMeTl!Tl> OJIe,n:yBl11\ee. ECJIH Wi = W').., t TO C rrOMOm:&lO 

(I4) IIOJIY"l{aeM, "l{TO f:--j~:'LrT~t-2,'v(61-6'~))A, rne f/-=)!i=)I'L ,]I na 

oOROBe HepaBeHCTB8 6'1. f 6i HaxO]J;HM, ,{TO pf:f= ri · ECJm JKewt.=I= GJl, , 
TO ~t =(/: • IlMeeTCH BllJIIIoe pa3JD'l'llle MeJKJl1' MY'l>iêM "'1= W:l, 11 MY'I8eM 
Wt.f: c.D')., • JIeJIO B TOM, -crro npa d)1 =w~ COoTHomeRM (17) :m: (I8) onpe

.u8JUUlT sce HeTpIlIBJlIaJI:DHHe acKMIITOTJlIKH aanero peme1nUI. OKaS1lBaeTCSl, trrO 

npn jJ.t. t fi'}., cy~ecTByeT e~e 0,ltR0 HanpaBJIeIme, B oRpecTHocTH KOTOPOro 

name pemeHRe oónanaeT HeHYJIeBOI aCHMIITOTHKOI. ORO pacnoxozeHO B o6~ac-
Tl't, onpe~eJISleMofrt HepaBeHCTBa.V1Y.ffl-=+,?,~~+~~t»> l'1J1')..(~+').~:lT.2~tJ»J.	 1. 
HaxOnHTCSl OBO OJIe;r(VIDmliIM 06paSOM. C Yll8'OM ~BeHCTBa (~-i.J,2,)(fl'--:,rt )-::0 

sarrmneM IWHRIijIH O li 41 B Bau;e 

D= í -/- cLI e"f fZltC'x+2õj+2 vi)] ""r[~(õ,-fi)jllJf- '{(~-Y)J'/]-/-
+ d..'). e)C r[2f1~(X-/-').f'íj-l- ').vtJ]exr[<{(tJ;.-6JlfI,/+ 'f{",,-v).fI,.il+ 

+ ?.~. ex f [(f. +p,,)(Xf- '). 6J'-t-2 viJ]eXf r?v(,ulv;. +jlfI, Õ" -.fIl õ

-.fI'}.fJ)J+- 2 (N'!t +h Y'VjI{Y-J'~/) t] ces e} 
t[/"2,a e"f[jJlx+:l.f)r~vtJ]exf[2(6f-Õ))l!:f -I-.2('4- Y)f'lt]~ 
x e,x r[i 

1

"I ee, + i 'LIj' - í (1'/'- v/'J tJ -I
+'); Q iLe.)Cr[I ~(x +~ õj+ ?vv t J1 e"r['),(6',,- 6»)Á').1+'),(V~ Y)h tJx'I 

" x Uf[Lv''J.,x+í'(~J- iCJ'i~v:rt].
 
Ij
 

nOJIODIM Tenep:b B STl'1X paBeBCTBSX rr 6: /1 o;

j v::; fií Y! - }I2 y~ 6"' ::: 1""1. i - r~ ~.
 
j JÁ1. _p~) }1f.-fl'}.,	 (19) 

T 
n l\ B pesy.üT8T8 BHpa&eHlifJl WUl lPYBxm;d D H y! npl!MY BBJl 

~ -6'~ Vt-VfJ., i)D:= 1 + o€')(p (-LJ~jJtJl~c.(-~~jJt)l~ }~ I ij	 O rI. r'~ " Fi / ~ (20) 
d I 

I '!' =r. e,-,cl' (-:L ; ~ ~j, fllf" 1/- 2. ~r_Vf~ )1í.P'kt))
l! r;It~	 i ~ d /'1. ~ 
1' 
d,o 

ti 

9	 ~ 

http:JKewt.=I


I	 .. - t· •'t1 ' 

Do': fi! e.)(f[2J11(X+2bj+~Yt)]+d~exf[2J'2(x+2õl+~vtJ]+ BHffCHHM Terrep:D paCrrOJIOXeHHe TpeT:De~ HeTpHBHaJIbHOI aCHMIITOTHKR 

(22)' OTaOCHTen:DHO rrepBux .nByx. C ~TO~ ueJIbID nOJIO~M 
+~po eXf[(J!Lf-jÃ~)(X;+'26'1+~yt)]l!.OS e) ~::	 sj~I'l[(6í.-6'~JJl11 ) s= S~ln[(fl1.-fl~)(6j-6'~)l. 

'> 

'f. "Mif!-JCf[jlt(x+?'Õj +~;1 tn "-JC I' [i~x + iTi} - í ()t/-v/Ji]}2I) 

+~Q~eXfLP~(X,+2Õj+~vt)]eXf[íY~X + i'i:~J- [Cf/f-v;) tJ. 
o~~ CJIem'eT, lITO B OKpeCTHOCTH n.PflMoi1 X+9.JjJ+~vt+ a:: o , rne Õ::::.
 

== j.(~__;:~ , aame peneaae npa (PrJ<:tJ(õí.- 6i) -c o OÓJIa,naeT HYJIeBoft aCHM-


nTOTE'KOI, e CJI1I1 :J -;>i ~eO , a e CJIH :t...:, 00 , TO cnpaaezaxsa aCHMIITOTHKa
 

"Vo: ~t()X~ -f,? DOI <f' 'V' O.	 (22) 

Haoõopor , eCJIH(P1-)lJl,)(6í.-~»O' TO rrpHJ~ C4 cnpaaenaaaa UYJIeBaJI
 

aCIDmTOTHKa, a IIpPI CJ~ - 00 RMeeT MeCTO aCHMIITOTHRa (22).
 
COrJIaCHO (14) 'j;>aBeHcTBo f/'= f2~ 9KBHBaJIeHTRO 'lJ]3YM paBeHCTBaM
 

(~- Y1)1'1.=(6i-Y~)jJ~ , 1:t +flf-v/- == 7:~+f';- y~2,. 
Ha OCHOB8HHH IIepBoro HS 3THX paBeHcTB c y~eToM (19) rrOJIY~eM, ~TO 

õ;:::: 'y , a HS BTOPOro paBeHCTBa B õHJIY (14) BhlTeKaeT, ~TO 

e:: (v'1-v'~JX + (L1.-7:~)(1 «i) + O«. 
TaImM odpaaox, onpeneaeaaaa noopencrsox (19) H (21) WYHKIJ;WI Do sa
BHCHT TOJI:DKO OT X H 1+ t , T.e. onpeneaaer peueaae CHCTeMU (3) 
BH,D;a .(8)., OHO .R:BJLlIeTCJI COJIHTOHOM. II09JIte MU .neTaJI:DRO paCCMOTpRM saa
HMo.ne~CTBHe 9TOro COJIRTOHa c ÓOJIHTOHOM B~a (4), a celqac OTMBTHM O~H 

Bwmrd cpaKT. Pemeaae 
'd 2- IJ 

tr =- II - .{.n D LV = O
A-'dx;t e 1 1 

Jm1IJIeTeR: ye,IJ;HHeHHoit BOJIHOft, aMIIJIHTY.na zoropoâ CTpeMHTeR: K HYJDJ npa 
x +2v(~ +t) ~ ± eo, KpoMe TOro, 9Ta BOJIHa OÓJIa,naeT nepHO,lJ,H"tIe CKoft 

Mo.n;yJ:rJtInI~I. YCJIOBHeM 9TOro RBJUISTeR: OTJIH~e OT HYJIfI orrpe.nemrreJIfI MaT

PBDJl 
1

'/.,V If= I-, -'19,. (;i - (;1... • 

KaR	 HeTPY~O yóe~T:DCK,crrpaBe~o paBeHCTBO 

Já r=- ;i +;~ [(Pch)? + (v1 - v';!.)~] } 
{- ~ 

BoS:DMeM, naaee , BeRTopH 

1	
J, li:: (-~t~ "t-)) e')..=('Jv~·6íJ-'b)} 1=(lS~J-S))' 

drrps.neJIHDmHe COOTBeTCTBeHHO HarrpaBneHRH,B.nOJI:D KOTOpUX cnpaBe~H~ 

•~I HeTpHBH8JI:DHHe aCRMIlTOTHKH ( 17L C'ID ) ; tzn. IIyCT:D e- YroJI, aa ROTOpIDt ' 

!i	 lIYJmO rrOBepHYT:D BeKTOp .t1 ,WIJI TOro, ~TOÓH OH COBIIaJI c nereropox t.;., • 
B Cl'lJfY HepaBeHCTM 6f. j: tr:t HMeeM - 7T < E <: 'Jí , np~e~ f: ~I' o . 
IIyCT:D, .n~ee, [;1. - YrOJI, aa RoropWi HYJKHO nOBepHYT:D BeKTOp t , ~TO-
OH OH COBnaJI c BeKTopoM e1. ,~a é'J., - YroJI, na KOTOpWi HYJKHO no

BepHYT:D BeKTOp e~ , ~TOÓH OH COBrraJI c nezropox e . CllpaBe.w:rHBH 

paBeHCTBa 

- 2. 6' fiIe1 I,e'). I s i 11 f: = 01 et 'J. õ'J.t _ i =~ (61 - 6"1),
1 

11	 . I J..12 S 6' - SI ?vJ1• l,e II td S P1 t: lo ==	 :=: .zcs: (~- 62) ~ S Io{ eL>
i, - ~ ~ 6'1 tv .fif. -)l?

I~ 
.r. 0.' , 11 ~ 'l- Õ:t - 't-/ ?vfli /,. I t II c~ I s\11 €?v =de1-	 :::; ~- \ 6i. - 6"'~) "z, 5 ) 

*" :'	 2,Sõ -$ )At-:-)A9v
li .
 
q rne IeI,I et.l R I e~ I - COOTBeTcTBeHHO ,IJ,IDlHa BeKTOpa eJ e1. H t~ IIo
. 

oIIpe.neJISHHID HMeeM 

~ S :: S i~ 11 [ (A1--fi ~) P1] == s í,4 ~ [(,tA 1 -~~ )f/" ]. . 
OTCD,na CJIs.n;yeT, lfrO aoe Tpll BeJIH'tJIDiH S' /1 f. I SI 11 E1 11 SI n í 2.. HMe.

IDT O,IJ;mlaKOBldt SRaR. 3'1'0 BOSMOJKHO, 8CJIl'i TOJI:DKO BeKTOp e. JIeDT BHa yr

JIa é • ,UaJIee cnpaBe,IJ,JmBH aepaséacraa 0<. t 1 <: 7í , o<. f ~ < 7r , eCJIR 

o <	 ~ -c 7( , a eCJm - rr <: E < O " TO - 7T< EL < O , - Tr « E;t<: O • 

§ 4. Pacnan H ~S C~OHOB 

PaCCMOTPHM, H8KOHeu, CJIY~a1t, sorna (wc w~)( rl- f;J= O) Õt. = 6"'~) 
1 " a '11 :1= VI).. • 3'1'0 BOSMOJKRO TOJI:DKO npx r?' = fi" · I1OJIODM <?=6í. =Õ2.' 

11} 'Tor.na rrPH (v~"LJ~~> o H t -7' - 00 B uanex ..meHJm co.nepmITeR: óery

'lItWI BOJIHa BMa	 ~ 

I 

" 
'I 

! 

I 
'I 

.; 

~ 

I 
~ I 

"'~ 

~ 
I 

li 

.t 

,i
t

I 
4 ~ 

'I 

n 
:PIS KOTOPOI'9 CJIem'eT, tITO B paCCMaTpilBaeMOM CJIYqae, T.e. npl'I}l1. f.)f~ I~ j cT _ ~ )1.1	 J 

K )li J'~ > O, cnpaBe,1J'.JIHBo He'paBeRcTBO cI e. i r t o .~ - ch2. [JA i. ( X ... 'lõ:t + ?v Yi t )+ ~1 ] 

~. 10 11	 •o J 
·1 

i 



~. 

eXf[ l ~ x + &'Ç 'j - Í,(JI/'- V/,) t] 
r- e; ch[J'tC(f:,+~oj+ZYJ) +d;. ] (23)

I 

rne ~t:= i -t11 ti 1 J e1 = a! e x p(- ~) J 

a npa (V'J,. - ytJji/), ~ O sra BOJIHa rrOHBHTCJI npa t ~ eo , ,UaJIee, npa 
(Vi - V~))J1. > O H t ~ - 00 B HameM pememm 06pasyeTCJI BTOpaJI 6e:rymàH 

BOJIHa mma ~ 

~)I'),
 
~= J
 

(!,h2,[fl).(X+~ÕJ+~y"tJ+ ~2-1 

_ <2-)( f [ ;,...;')., X + i 'L~ j - í (pl'- v'f) t ] 
(24) 

r- CÁ, 
G h[f~ (OC + 2,ÕJ+ ~ v~ t ) + ~~ J 

J 

r.n;e 

~?v = t in d.?v J C/),:: a~ e« F(- r2,) ) 

a npa (vi - '1/),))-(1 < daTa BOJIHa $pMHpyeTCJl IIPH t ~ oa • B cmry 

RepaBeHCTBaft!}f~>o OTCIO,Ita CJIe,nyeT, "ITO eCJIH(v'~-Yd)l'),>o , TO npE 

t ~ - 00 B HameM pememm lIMeeTCJI BOJIRa (23), a npa t ~ 00 BRameM 

peIIÍemm rrOJ{BHTCH BOJIHa (24). Ha060poT, eCJIH (v9.- ~) fi ')..<.0 , TO npa 
t ~ - 00 BRameM peneaaz co.n;e.PJlWTCH BOJIHa (24), a npa t ~ 00 B 

RameM pemeHKH 06pasyeTcH BOHHa (23). 

3,nec:b He06xo,ItHM0 OTMeTHT:b CJIe,nyJOIltee. B CBJry paBeHCTB f/" z: f2l 
li ~ =' ()~ HMeeM 

(;'1 +fl/'- V/' =: T;L +)<;-- ";7,.2 (er-vt. Jj<1. := (õ-Y~JjA')... (25)J 

~ee, CnpaBe~BH paBeHCTBa 

){ Iei I~ = ~ (õ - vdfl!~ ) l( J e~ { ~ = 2 ( ()- y~) J'2~ • (26) 

OTCD,lta BliTemeT, "!TO npa Yi 1= V1. DeeM)I{ ffi"- . 8T0 SHatDIT, "!TO B 

HanIeM pemeRlUl CO,It9poTCSI eIl{e onaa 6eryDlM BOJIHa. 31'a BOJIBa Haxo,ltftCJI 

CJIe,ItyDIlHM OÓpaSOM. COrJIaCHO (20) rrpJll õi. -: b~ <PyHRIUm O JIl <JI 
lIMem BB,lt 

. O (Vl - v')" i)O= i.+ o ex f - 'I Jit-)Jf).,J1t)1r;.. ) 

~ =lJ!o e>tp (- ~j1v't-~: )11.P,. t))
.i/ 1--r~ 

r,It9 <PYHKJUIH Oo II '!' o orrpe.n;e.neHH rrocpe.n;C'rBOM paB8HCTB (21). Ha' 

OÇHO;BaHD 9'l'IX páBeHcTB rrOJIY"IaeM,' "I'fO eCJD! (J./cJl")("t-v~J > o ,'1'0 IIPlI 
t ~ - 00 B HaDleM pememm co.n;ePDTaR '!'pe'l'M óerymaH BOJIH8 

'J2 o 
tr::::~~~.(,11 Do J <f:::O) (27) 

a npa (j1.t.-Jlt)J(Vf..- 'l)J < O sra BOJIHa rrOJIBliTCH rrpa t~ oa 

BIDICHHM reneps , B K8KO!11 nopanse rrOHBJI.mOTCJI BOJIHH (23), (24), (27). 
C 8TO~ nen:bID rrepellHllieM paBeHcTBa (26) B B~e 

ri- cL 
"1::; 6"' - - J VI).,;:: b - - ) (28))11. fi')., 

r~e B cMy (25) liMeeM 

li 1~d 2.. H (Clt /2-
(29)d... =::: == -- 

'),,)A.... .~)A ')., 
CornaCHO (28) KM8eM 

)11. - flL 
li - v').,::; rL JA1.jÃ" (30) 

T. e. SHaR npoaeaezeaaa (fc)l'j..) (V1.- v'~ ) cosrranaer co SHaROM BeJI1rolHH 

cL 
PaCCMOT.PRM CHa"IaJIa CJIY"Ia~ J-I.fi <. O , JI.fl9v < O • By.n;eM cqzTaT:b 

.wm OIIpe~eneHHOCTH, liTO J(}l1. < up", <: O • C Y"IeTOM (29) rrOJIY"IaeM, tITO 

çJ.. < O , li, CJIe.n;OBall'en:bHO, BOJIHa (27) rrOHBHTCH npa t ~ 00 • .1(aJIee, 

aa OCHOBaIDm (30) HaxO,ItHM, "!T9(v'L-Y~J}li<O, a(V~-'11.))I~> O • 3T0 SHa

'tlRT, liTO BOJIHa (23) rrOHBHTCSI npa t ~ - ()O , a BOJIHa (24) IIOHBHTCJI npa
t 7 00 .• TaIGIM 06paSOM, B paCCMaTpHBaeMOM HaMPI CJIY"Ia6 name penenae 
onacssaer paonan BOJIHH (23) na .n;Be BOJIHH (24) H (27). IIp11I aTOM B sa

BHCliIMOCTJIl 0'1' SHaJIeHIDi BeJmtmHll Õ MOrryT 6I:lT:b CJIe.I(YIO!ItHe "IeTllpe BOSMOJK

HOCTH. 

I) ECJ1J/[ l<õ <: O , TO B cJlJJ1Y (28) crrPaBe,IVIHBIl HepaBeHCTBa J<v1. -< O 
li H VI), < O • 3'1'0 SHa"IHT, "ITO TPB BOJIHH .rtBmtYTCSI B O~OM H TOM ze aarr
paBJIeHHJIl. . 

2) ECJIH O-c ~ () <: H ri}ft- 1. , TO C Y"I6TOM (28) IIOJIYtU1eM, "ITO U Vi <: O 
11 ~ VI). < O • O'l'cll,na CJI6,n;yeT, "!TO 06paSOBaBumeCSl B peSYJI:bTaTe pacna
.n;a BOJIHH (23) ,ItBe BOJIHJ:l (24) li (27) .ItBmtYTCJI B npsIMQ rrpoTlIBOIIOJIO:mmx 

HaIlpaBJl6HRRX, np1i"IeM HarrpaBJIeHHe ,JlBD9Hwl BQJIHH (24) ooananaee c aan
pa:BJI6HJ1leM .n;BDeJmH ~ (23). 

3),.Eam }< rJ..J1t-!~ J.(Õ < I-{ d..)Ai. i , TO c rrOMOlIU>XJ (28) HaxO,D.l!M, "!TO 

)(Vi > O , a )( v« < O • TaKHM OÓpaSOM, 06paSOBaBIlDI6ca B P6sYJI:bTaT6 

paonana BOJIHll (23) ,nB6 BOJIHH (24) 11 (27) .ItBmtYTCSI B IIpHMO rrpoTRBOIIQJIOJlt

ma senpaaaeaaax, rrp1ill6M aa aTO'!' pas c HaIIpaBJIeRH6M ,JlBiDlt6BRli BOJIHU (23) 
coanaaaee HanpaBJIeHH9 ,nBDeHWI BOJIHH (27), a BOJIHa (24) .n;BDeTCH B IIpg-

MO rrpoTlIBOrrOJIOJiHOM HaIIpaBJIeHJm. • 

4) Hasoasn, 9CJDII }<(»J,(~}I;!, TO aa OCHOBaHmf (28) HMe6MU~>o 
K K vI).. > O ,T.e. BC6 TPH BOJIHH CHOBa .:ztBmtYTCH· B O~OM B TOM ae aan

paBJlemm. 
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'PaCCMOTpRM reneps CJIYllail NflJ.>o , HJ''), > o • By.IJ;eM CtIBTaTll ,nmI 

Orrpe.IJ;eJIeHHOCTH, 'tlT0 0< u'J't"' J.ifl~ • COrJIaCHO (29) aa 3TOT pas MMeeM 
ri.., > O ,H, CJIe.IJ;OBaTeJIllHO, BOJIHa (27) oõpaayeroa nplI t ~ - t>O • JIa

nee , 'na ocaosaaaa (30) rroJIYllaeM, tJ:To(y'~-"":t))I:t > O ,a (Yc "lp,,)fl 1.. -c o. 
STo SHatJ:.HT, llTO BOJIHa (23) aoaaasaer npa t..:, - oo ,a BOJIHa (24) 
rrO.KBHTCJl rrpa t ....:;. 00 • TaImM 06paSOM, B paCCMaTpnaeMOM ceãxao CJIY- ' 
xae aaae pemeaae OImCHBaeT CJImnme .ItByx BOJIH (23)H (27) B 0}J){y BOJIHY 
(24). lIpn 3TOM B SaBlI!CHMOCTH OT 3HalleHRR: BeJIlffmH.H 6' MOryT HMeTll 
MecTO CJIe,IJ;yDmHe tIeTHpe CJIYtIaH. 

1) ECJm )( e < O ,TO B cYIJIy (28) crrpaBe,lJJ!HBH aepaaeaorsa xYí<o 
II l{ vi < O • 8T0 SH8.HHT, llTO aoe Tpu BOJIHH ,ItBH2KYTCH B O;n:HOM H TOM 
xe HarrpaBJIeHHB. 

2) .ECJm O < ~ Õ < lo( dvJl;.1, TO C Y1l8TOM (28) rrOJIYtJ:aeM, llTO H. ~ < o 
II }{ "r;.. < O • OTCIO.IJ;a CJIe,ItYeT, llTO BOJIHH (23) II (27) .ItBmKYTCH na-
BCTpelfY .IJ;Pyr .IJ;pyry, a o6paSOBaBlIIaHCJl B pesYJIllTaTe CJllJj{HHJ! 3THX BOJIH 
BOJIHa (24) .IJ;BEXeTCR B TOM ~e HarrpaBJIeHHE, llTO H BOJIHa (23). 

3) E~ M-rJ-jli,L< Ho< J.(d.,pt L , TO C nOMOlI{lllO (28) HaxO,1J,HM, trTO 
}{ Vi< O ,a}{ v')., > O • TaKI{M 06paSOM, BOJIHH (23) H (27) CROBa 
,IJ;BHJ!tYTCR naacrpexy .IJ;pyr .IJ;I!Yry, a oõpaaosaanaaca B pesYJIllTaTe CJImnrIDr 
3TKX BOJIH BOJIHa (24) .ItBIDKeTCR B TOM ze aanpasaeaza, llTO li BOJIHa (27). 

4) HaROHen, eCJmK,õ>H<l.fli{., To aa OCROBaIDm (28) KMeeMK"Í>O li! 
H. v').. > O , T. e. aoe TplI BOJIHH caosa .IJ;BBJEyTCH B O.IJ;HOM H TOM ae HaIIpaBJIelilm. 

llplIBe.IJ;eHHHi BHille rrepelleHll BapHaHTOB 6Y.IJ;eT HerrOJIHHM, eCJIH He 
yrrOMHHaTll, XOTH 6H KpaTKO, CJIY'llalI Õ::: O ,((J::: oLJl1.-~ li! õ= ci,J1i.,f. XapaK
TepHoft llepTo~ Bcex 3THX cnyllaeB 6Y.IJ;eT paBeHcTBO HYJIlO waSOBOil CKOPOC
THto,nHol lIS rpex BOJIH (23), (24) :wm (27). HMeHHo, eCJIH õ = O , TO 
pasaa KYJm <PaSOBaH CKOPOCTll BOJIHH (27), eCJm õ=d-J1t-t.., TO passa 
HYJID ([laSOBaH CKOPOCTll BOJIHl:l (23)" H, HaKOHeu, eCJIH õ= rI.-.JAi, f., TO 
pasaa HYJm waSOBaH CKOPOCTll BOJIHH. (24). TaKHM 06paSOM, rrpHJY't~ H.)J2.~ o 
cTaJ.U1IOHapHaH BOJIHa (23) pacnanaerca na .IJ;Be 6eryIlUIe B rrpoTHBOrrOJIOJlt
HHX aanpaaaeaaax BOJIHbl (24) H (27), eCJIH t!T';: rJ..J'1-! ~ à eCJIH ()= o 
R1lH 6'"= d..fli. 1. ,TO '6erymasI BOJIHa (23) pacnazaercs aa 6eryDtyJD B TOM xe 
caMOM aarrpaaaeaaa BOJIHY H CTa~OHapHYJ) BOJIHY. Ha060poT, npa 
O~ WPi < ~p~ .IJ;Be 6er1ntHe Ha'BoTpe~ 1IJ!1r mry BOJIHH (23) H (27) 
CJIHBalDTCH B O'JI$Y cTaUllOHapHYD BOJIHY (24), eCJIJ1[ er= olJli1. , a eCJm 
6"' =o wm 6"';: do)l1.-f.. , TO 6erymaH BOJIRa, cmmnm:Cll CO CTaIJ;HOHapHoft 
BOJIHol, 06pasyeT 6eryucrIO B TOM &e CaMOM HaIIpaBJIeIUm BOJIHY (24). 

~ § 5. BS8RMO.IJ;eAcTBHe CQnRTOHa (4) c Bónnol (27) , 
B "JJ:BYx rrpe.IJ;ri.IlY1I\HX rraparpt$U yxe ~PHpoBaJIH ye,ItHHeHHHe BOJI

HH BiWl (8), HMe10UUie OTJIHtJ:HYBl OT (4) CTPy~yPY. B 3TOM rr8pllrpacPe MY: 

i\ 
tJ 14 

~. 

paCCMOTpKM BSaHMO.IJ;e~cTBHe cO~ToHa (4) c TaKo1t BOJIHOa. MH y6elOUnCH, 
~o yrrOMHHYTHe BHWe BOJIHH 06JIa.IJ;8IOT BCeMH CBO~CTBaMH COJIHTOHHHX peme
HHI.MN rroxaxeM, llTO B OJIYllae 06~ero rrOJIOEeHHH COJIHTOH (4) BsaHMo.IJ;elc1
ByeT YTlJJYro c ye.mm8HHo1t BOJIHoA (27), a rrpli Crr8UHaJIllHOM Bu60pe rrapa
MeTpoB HMeeT MeCTO ranenae , paonan li CJIKJ.IHHe BOJIH, aHaJIOrJftIHHe onacaa-
HHM BHIlIe. .
 

. C 3TOil neJI:&IO BOS:&MeM ~H.Kllm D H <J! BH,I(a
 

D·= i + I).}o eXf [(f'J."rflpJ~ + 2{}lt. '/1 +)1'). Y~)(JFt)] co S e -I

+cLoe)(r[~(~1t)A:l,)~+L((PtY1+Jf~V~)(1+t)] + (3I), 

+ { "- + ')"f i e"f [(Pt+fI~)x +2(flt "t +fi"Vl-)(j+t )] e~ s (e + êo ) + 

+00 e-xr[~(Pt-tJl~)'X- + L/(pjYJ. +JA?"Y~)(d+t)]} e)(F[~f(x+l6J +~ v-t)] J 

\.fI= ~Q eX!J [}{(-X-+2õ!+2y t )+ ;, ~x. + í TY - t(ffZ- y2) tJ x 

• { i + [1turCi8) +/)..uI'C- i e)] exp[(! t+fI2.) 'X- + 
(32) 

+- ?, (IA 1. vi -1- jJ'" v~ ) (J+ c» +
 

+Ki e~r[",(p1.+fl~J~ + Lf(PiYl +Jf",V')., )(;j +t J] }
 

rne W == )1-1- l Y J W1. =)li +' ~ Vi J WX =-)l:J.- -i: l Vz. / 

cL :: _ 2 I Wi. - lJ?, I ~ J eX- =: )( I Q I :1v 

o j3 o (tO 1. + lA?1. ) ( W7v + tõ?J ?v ( õ- v).JA 2 

o W1 - W I I W~- W I ) 0= cld-o jU\-WI~jW'J.J-oJl~--- ,1:: J.., ---. __P f I Wt+1.J lÁl'}..+iõ t "Viii ciJ'}..+íJí (33) 

e: (VL-YZ)x. - (J't"-v/-J1f+ v; )(j+1;) + (}o J 

W-Wi w-w').. t\J-tJ-
L úJ-w'lv7t ~ fto uJ +êS" 7).= f· W+"'t )bF d... tol f W). 

w+wi 
J 

11s pesYJIllTaTO~ pa60TU/4/ CJIe.n;yeT, ~o npa TaKOM Bu60pe \pyH.IO.Ufit o H Y;' 
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onpeneaaeaae c me nOMOm:D1O COrJIaCHO (9) WYHKIJJm Ir FI 'fi y,nOBJIeT

BOp.moT Cl!CTeMe (3). ECJIH na BXo.rtfIllU1e B (31)-(33) napaaeepu HaJIOJltHT:D 

,n:onOHHHTeJI:DHl:le Tpe60BaHHfl 

J wi - w~ /2

(Õ-V)H>O - <-1..
 

I (W1 +WJ.)( cJ~+ tO~)' (34) 

TO npa JIlO6HX BemeCTBeHHhIX SHa'IeHIDIX X,J I t 6y,neT BHTIOJIHJlT:DCJI ae
paBeHC~BO D>o , 11, CJIe,n:OBaTe~:DHO, IDlTepecyIOlltee nao B aacroanee Bpe

Ma pemeHHe He l!MeeT oco6eHHocTeft npl! xro6Rx BemeCTBeHHHX SHa'IeHRHX KOOp

.n;rmaT X I 'j ,t . 3aMeTHM. 'ITO .n;JISI crrpaBeWIHBoéTH sroporo lIS YCJIOBd 

(34) Heo6xo,n:HMo BIDIOJIHeIme ae paseacraa )Ic)I~ <: O 
BIDicHEM reneps rroneneaae aroro pememm:. B THITHlffiOji clITyamm, T. e. 

Kor,n:a BIDIOJIH~HO HepaBeHCTBo.(eJ-WJ.)(w-úJ~)FO , paCCMaTpHBaeMOe HawI 

pemenae orracasaee ynpyroe BsaHMo.n;eAcTBlIe COJmTOHa (4) c ye,ItIDieHHoii 

BO~:abH (27). IIpoBepHM aTo CHa'IaJIa ,lT,7I.H CJIY'IaSI (j#()fI."s.+f/R."~)(fl!+A)-: ,I{eH

CTBHTeJI:DHO, npa JII060M WlIRCHpOBaHHOM i B 06JIaCTJlI.fi(x+26]+'J..vt)«- J. 
cnpaBe~ aCHMIITOTHKa , tJ~ 

V--o-v2.-'JvlI1D- 1 lf'" o} (35)
'd~ 

r,ne 

D_ = CAJS {}+1. + 2~o eXf [()lt+Jf,,)X+f).,(fliY1.+JI~V')J(j+t)]

+ cio ex I' [~()l1+,P~J X + '-I ()l1 Vi +jI", y~) (j+t)] )
 
a B à6JIacTlI )l (x. + ~ ÕJ+2. y -t) >> 1. aame penenze RMeeT aCHMIITOTHKj'
 

'd~ 
v: ....., ~ - tl1 O+ UI;v O ) (36)'Ôx:t J 7 

r,ne 

D+ '" "- +- 2ft! e-xp[{fll+-h ) 'X- +2 {flt"'J +h'l')-)Cf+ t)] eos(e+ êo)+ 

+to exf [2.(P! +j1~) x + L{ (;ti"t f/I", 'I'),) (1+t)] . 
lIMee, npa JIlO60M WHKCHpoBaHHOM t B 06JIaCTl! (Pl.+fi~)~ +9v (Pt V +t 

+jJ'),v'J.J(J+i) -c - i nane penenae 06JIa,n:aeT aC1IMIITOTJlI.KOi 

. ~p~ 
lI"'.- lT: -= ------------::---: } 

- ch2,[f(x+~~t+~yt) + ~-] 

~ ~ e ex {' [i V!IC + i T:J- i (fi ~ - .,; 2-li] (37) 

1 
'Q' r r- - cHf (x+2õ:t +'J.V {;; ) + L] 

r.n;e • 

'" =..!. L; d-. C _ = a e.x IJ (- ~ )o-?v} , 

~ 

... 

a B 06JIe.CTII{J11+Jl~}'X-+')..()J.J.YJ.+)lj,y~)(C/+t)>> i HMeeT MeCTO aCHMITTO-

THKa d 

. 2Jl2
ir IV tr+ =-  0 

c,h2.[fi (X+2 õJ +~.." t) +ã+] 
(38~ 

exp[LYtX+ i'rJ- i(p2-v~)t] 
Cf /\/ r+ = c+ I- )

ch C~~(x+?"õJ+~vt) + b+l 
r,ne 

~-t: ~ (~11 to -f l1 cL() ) ) C.,. == OoL;1fi exp-(-~+). 
B CRnY (33) cnpaBe~l:l paBeHCTBa 

~ =~ _~ ::.gnlot1Jt-~l+..et1I·~1J /C-tl::: }C_ (.
+ - wi+(;j (,O~+t.O 

ECJIR MbI reneps YCTper.mMCJI aa llJIOCKOCTH 'X IJ B cecsoaexaoces 
B,nOJI:D nPHMOH(flI.+f<,,)')G+').,(J1i~+-flft"~)(Y.+t)= O , TO y6e,IUIMCJI, 'ITO npa 
Ij..::, - 00 cnpasezarasa aOHMIITOTHRa (~5), a npa J~ 00 HMeeT MeOTO 

HCHMIITOTIIKa (36), ecaa (õ- )AI. VI. +1',.Yg,-'jA >o , a eCJIH ((J _ ·.;111 VI. +fI~ V~), 11<0' 
.ttJ. +.,j,(", J ft1 +/1-;, I"' 

TO npa '1 ~ - 00 BIDIOJIHJleTCH aCHMIITOTHKa (36), a npl!:J""""> OQ cnpasen-
JmBa ao'kMrrTOTl'lRa (35). YCTpeM.7ISIJIC:D aHaJIOI'E:lfill:lM 06paSOM aa ITJIOCKOCTlII 

x,:f B 6eCKOHe'tffiOCT:D B,n;0JI:D rrPffMOH X +?vê!!+ ~ v i: =O , Ml:l BJm1!M, 

"lfrO npz ~~ - 00 HMeeT MeCTO acm.mTOTl!Ka (37), a npa J~ 00 BH

nOJIHHeTCH aCmmTOTHKa (38), ecaa fI~ vi +fI~ V:t, - ()lt+fI~J (J > O , a eCJIH 

flf.Vj +jA'J.,Vr;.,- (,PI.+jÃ~) Õ < O , TO npa j ~ - o<J crrpaaenazsa 
aCHMIITOTl'lKa (38), a npa ~ ~ 00 mMeeT MeCTO aCHMIITo1'HKa (37). or
~a CJIe.n:yeT, 'ITO B3aHMO,nelcTBl!e COJIBTOHa (4) c ye,n:HHeHHoA BOJIHoi 

(27) npmBO,n:HT K 8aMeTRo~ BOS~meHHD o6eux BOJIH B 06JIaCTH BSaHMO,n:elcT

BM. O,n:HaKO "npH y.n;aJIeHHH B 6eCKOHe1lHOCT:D B,n:OJI:Drpe6HJl JlI060A HS BOJIH 

B08MYmeHHe CTpeMHTaH K HYJIID H H8 6eCKOHe'IHOCTH OCTaIDTCH TO~:DKO W8S0

sse C.ItBH~. A,'Ys.+P,-vR. 
AHanO!'H1iHoe JIBJIeHHe J4M8eT MeCTO H B CJIY'Iae, Ko~a 6'"'= '1 . U ' 

r1+r~ 
ao y:f:: u. lIeAcTBHTeJI:DHO, HeTpy;rutO y6e,n:HT:DCSI, 'tlTO eCJIH 

( v - 6"" ),IA > O , TO cone.PJK8lItaHCH B HameM pemeaaa ye,ItHHeHHaH 

BOJIHa rrpil t ~ - 00 HMeeT mm (35), a npa t ~ 00 ORa rrpmmMaeT B:H,IJ; 

(36). Haoõopoe , eCJIH ( v- 6""" ) )l <: O , TO npa t ~ - 01> ye,ItHHeH-
HaB: BOJIHa HMeeT BH,D; (36), a npa t 4> 00 OHa npl!HHM8.eT BJrI.n: (35). ,I{a

aee , HeTPY,ItHo y6e.ItHT:DCH, 'ITO eC1m)i1v1.+)J"'V'k-(;ff.+J'~)I/>o, TO rrpHt..J>-oo 

rrpHcYTCTBYImndl B HameM ~meHJnl COJmTOH HMeeT BH,n: (37), a npa t ~ 00 

OH rrpmmM8eT mm (38). Haoõopoe , eC1J.H)l1.Y1. +)17.-v~ - (flt -f)l".) V '" O} 

TO rrp:a: t~ - 00 mmOJIWIeTCSI aC:HMIITOTilKa (38),a npa t ~ 00 cnpaBennr
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Ba aCKMllTOTBKa (37). TaKHM 06pa30M, B3aHMO~elcTBue conMToHa c ye~
HeHHol BOHHOA BaTOM cnyqae rrpHBO~ R cymecTBeHHOMY Hc~eHHID 

ooeax. BOJIH B rexeaae nesoroporo orpasaseaaoro rrpoMe2KYTRa BgeMeHH. O~

HaRO rrpa t ---7 ± 00 acsaaeaae ooeax BOJIH c':!'peMHTCJr R HYJflO. Pe3YJI:DTaT 
B3aHMO~eAcTBHH BHpaxaeTcH HCKnn~TeJIl>HO B ~30BHX C~Hrax. 

Ilosenenne nane1"0 peneaaa MeHHeTCH pa;nHKaJI:DHO, eCJIl'1. (tJ-wJ(cJ-w~J=o , 
r ,e, sorna cJ::; (ih , JIH60 lJ = ~2, • 'IIYCT:D (,{) = w~ . Tor;na npa 
5"! .J1 'I+!j;t.\I, 6y;neT UMeTl> MeCTO raneaae COJIHTOHOB. IIo.iIytIa~aHCJr rrpu

P+ 1. •
aTOM RapTUHa rrOBTOPHeT B TOllHOCTH TY, ROTOpaff yze 6ana rrpoaHanH3Hpo
nana B § 3. IDIatIe rosopa, RatIeCTBeHHoe rroneneaze aanero pemesaa nos
TopaeT xapTHHY, YiK.e orracaanyn paaee , XOTH 3TH ;nBa pememm H ne COB

rrananr .n.Pyr c .nPyrOM. v i u»
,)ly+}I1 t. 

B TOM MYtIae, RQr;na 6" = JÁ JI ' UMeeT MSCTO Jm60 pacnan co, + l 
JillITOHa (4) aa COJIHTOH (4) H ye;IJ;HHeHRYIO BOJIRY BlUta (27), zaoo CJIID1ID'Ie 
CorrHTOHa (4) c ye;nnHeHHoR BO~O! (27), B pesYJIl>TaTe tIero 06pa~yeTCJr 

CQJIHTOH mU{a (4). TaKHM 06paSOM, 1I0JIYqaIOI1lMCH BaTOM CJIyqae Ka,PTmIa 
rroaropaer Y'1Ke paCCMOTpeRHYIO B § 4. O~aRo qmrypHPYKlqHe snecs H TaM 
pemeHHH CHOBa He COBrra,naIOT ~pyr c .n.PyroM. 

Terrepl> Ma B COCTOIDiHH cepoPMJ.1IHpoBaT:b ;nBe BaJKHHe quCTO MaTeMaTR
xeczae rrp06JIeMH, TeCHO CMsaHHHe co CKaSaHHHM BHllle. IIpeJK,IJ;e ncero , 
BaXHO BaffCHHT:b,C KaKKMR cBolcTBaMH rrpe~ozeHHo1"O B pa60Te /6/ ~ 
HHTerpnpoBaHIDI CRCTeMl:l (3) JlllHemlOro ;nnqxpepeHIma.n:bHoro oneparopa 
CBHSaHO ?TOJI:b He06Hl1Hoe rrOBe;neHHe COJIHTOHOB. BTOpo! Borrpoc OTHOCHTCH 
R B03MOZHOCTH rrpo;nOJIZellltf.t paCCMOTpeHHHX s~eC:D pellieImi rro rrapaMeTpaM 

C1. ' Cl.. ' C,3 • ffiUlMR CJIOBaMB, peql> H;neT O HaxOJIt,neHHH perneHH! CHC
TeMH (I), ROTopHe npa Ci = C:l. ::; (!3 = O 06P8ll(aIOTCJr B paccaorpeaaae. 
Bl:lII1e. lloMHMü trnCTO MaTeMaTHtIecKOro IDiTe~eca üTBeT H8 rroCJIe;nH.Hit sorrpoc 
UMeeT rpoMa;nHoe rrpnKH~oe S~atIeHHe. 
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MenbHHKOB B.K. P2-87-494 
MaTeMaTHqeCKHe npo6neMW onHcaHHH 
B3aHMogeücTBHH BonH Ha nnOCKOCTH x,Y 

PaCCMOTpeHa CHCTeMa HeJIHHeÜHblx 3BonlO~HOHHbIX vpaanenaã , 
onacsraatomaa aaaaxozreãc-rane AJIHHHOÜ aonau c naKeTOM KOPOT
KHX aona na IIJlOCKO.CTH x, y. YKa3aHbI vcrronaa ,npH KOTOpbIX 3Ta 
,CHCTeMa gonYCKaeT HccnegoBaHHe c nOMO~blO MeToga o6paTHoü 
:3aAaqH pacceHHHH.C nOMO~blO 3Toro MeTop;a HafiAeHo HeCKonbKO' 
THnOB pemeHaH,onHcbIBalO~x r-ameaae aorrnvpacnan H cnHHHHe 
BOJlH H T. p;. Ha 3'TOH OCHOBe CcPopMynHpoBaHbI ABe qHCTO MaTe
MaTHqeCKHe npoõnexsi, HMelO~e naxaoe npaxnanaoe snaueaae., 
Ilorryseaasre peayrrs t-a'rsr TeCHO CBH3aHbI c PHAOM 3a,qaq rHp;pop;H
HaMHKH, cPH3HKH, nna3MbI H T.g. 

Pa60Ta BbmonHeHa B lla6opaTopHH TeOpeTHqeCKOH cPH3HKH 
oaan. 

Ilpenpanr 06'he.rUfHeHHOrO HHCTHTyra R.nepHbIX HCCJ1e.nOBSHHH. ,Ily6Ha 1987 

llepeBOp; r.r.CaHgYKoBCKOÜ 
Mel'nikov V.K. 
Mathematical Problems of Descviption 
of the Wave Interaction on the x,y Plane 

P2-87-494
 

A system of nonlinear evolution equations describing 
the interaction of a long wave with a short wave packet 
on the X,Y plane is considered. Conditions are pointed out 
under which this system can be investigated by the inverse 
scattering method. This method was used to derive several 
types of solutions describing cancellation of waves, de
cay and fusion of waves, etc. This underlies two purely , 
mathematical problems having import~nt applications. The 
obtained results are relevant to the problems of hydro
dynamics, plasma physics, etc. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR., 
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