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npo~CCli ,B RO'l'OPHX .n:se liUIlI. 60JIl>l11ee "ll1lMO BOJIH CJIHBam'CR 11 OltHy 

l1IJlJI, Ha060poT, O,IOiB BOJIH& pacna:n;aeTM He aeCROJU,RO BOJIH, IIII!!poRO pac

npoCTpaHeBH 11 nPHpo~e H BCTpe~aDTM 11 ~~8MHRe, ~SHKe nnaSMh 

H T.~. nna OllHCaHRH 9'l'Oro RBHeHHH oymeoTB~ ~OCTa'l'O~O Xopomo pas

pa60'l'aHHHe Me'l'O~. B nOMe,IOiee BpeMH 11 HsyqeHEe 9TOro HBneHHH Beco

wi BIt.lla:n; BBOCH'!' M8TO~ 06paTHO! sa:n;a"ll1l pacceRHID'J. IIi. 
B Hac~el pa60'l'e 8'1'0 ~eRHe 06HapYEBHO B CHCTeMe, OllHCHBa


eMo:l ypaBBeliJlmOt Blf,lIS 


dU dU J 2- • dl/J ()~r (1)---+2it,-/(tJf =0 v..:J.=.Uf+ .
"di ";}1 'dx J I ~t 1'd:lC.2

3Jte O:b U - 8IIIIJ1lI'l'Y.na .lIJlllHHol BOJIHH, r - .I'OlIIIlJleRCFlaJ!: OI'lt68D1lBJi 

na1te'l'a .!CO:p<n'DZ BOJIl!, napaMeTp J.(, y~OBJle'l'BOps:eT YOJIOBllll K,2. = I. 
B pa6o'l'e sal;JteiUl ~o~e pe~eHJlll OllCTew (I) • .!CO'fOpii8 ~ t -+ - tM> 

lIM8D'l.' aCBMlftO'f"llQ ooUot ye~eBBol BOJIBli, a np. t -+ 00 paCIIa;It&II'l'CR 

sa BeCROJIltKO OOJDI'l'OIlOB, lIMI:llIItHX pasJUie !Pasose CltopoO'l'l:. IIpa: 8'1'011 

yttaS8HHKe BHlIe OOlDl'l'OJUi IIOry'l' .ItBBl"aT:bCR ttaR B '1'011 :a:e C8JII)1I B8IIpaBJI8

mnt. '1'1'0 JI Y8Jt11l1eBB8Jl BOJIHa, 'l'alt J( B npsMO npo'l'llBOIIOJIOlIHOIl BaIIps.:BJl:e

BlIlI. T8.KI04 06pasoll. 9'l'l1 pemeHHH OlIl!CHBaD'l.' nOJIHJd paCllQ O,ll;Hot ye,ltH

BeBBol l!IOJDU[ sa 1l8CKO.UKO OOlDl'l'OBOB. ECJJlI UII8Pl> B yxa88JIBHX BJ.IIIIB 

pelleBJUIX 8811SBJl'l'1o t Ba - t. X ' H8 - X. !I Ba - I . a 
~ f SaMeHll'l':r. sa RONlIJleltOIlO-COllp.!lJl8HByJJ ~ r. '1'0 

lIo.I1'IEUIJD18 'l'a.KID( o6pasoll Bose pelll8HJl1l ClIC'l'8W (1). ou:u,n.o. OllHCfl

BaII'f IIponeco c.IlIJDDII.S: BeCROJIl>K1IX COJDI'l'OBOB B O;D;Hy ye,ltllB8JiHY11 BOJDJY. 

.I1aJI:ee, B pa6o'l'e IIOJIj''1eW 'l'o~e pememm OllC'l'ew (I) • .KO'l'Opii8 IIPJl 

t -7> - 00 JomIl'1' acmmTO'l'llRY o,ll;Hol (Jloxo,IOiol) ye.rtKHeHHol BOJiHli, s 

nPR t ~ DO paona:n;amCR Ha (KOFle'iHyll) ye.rtKHeBBYD BOJIBY It Hec

ltOJIl>RO OOJmTOHOB. IIPH· STOM ROFle'IHaJ!: ye~eHH8Jl BOJIHa )tBlIlI.eTOJi B TOM 

lle OaMOM HanpaBJIemnt, "1'1"0 H ilOXO,IOiaJ!: ye~eHH8Jl BOJIRa. a oOJtilTOBH 

MOryT )tBHraTl>M ttaR B TOM lle oaMOM HsnpaBJIemnt, '1'1'0 B ye;rtlffieHBHe 

BOnHfl, TaR H B nPHMO npo'l'HBOnOJlOZHOM HsnpaBJIeHKK. TaKHM 06paSOM, STH 

pemeH:I!R OllHCl:lB8IlT pacnB,lt HOXO,ll;Hol ye.If,1!:BeRHo:l BOnHfl Ba 1t0He'IHYlD ye,JUl'

HeHHYlD BOHHY H HeOROJI:bRO COJmTOBOB liUIlI. '1ac'l'lI'lHHi paCIIa:n; ye~eRHol 

BOJIBH. ECJ1l! B aTn pemeHlitltX S8MeHET:b OOOTBe'l'CTBeRHO t , x • 1 
Ha - t I -_X1- i ' a 4!YHIUijD) 'f SaMeHll.T:b lia ROMIIJIeKCHO-OOlIpiUeH.H,YlD 

4!YHIUijD) ~ , TO nOJIY~eHJUie TSKKM 06paaOM HOBlie pemeHRH OXOTeMH 

(I) OllHC~ SaxBaT ya~eHHo~ BOJIHol HeCKOX:bRRX C~OHOB. B pe

aYJIl>TSTe ~ero 06pssye!CH HOBaJ!: ye;rtlffieHHaa BOJIHS 0 60nbmHM "BeCOBHM" 

"ll1lMOM. 

YKaSaHHH6 BIill!8 pemeHHH ItOJIY~am'CR XS MHOroCOID'ITORHOro pemeHHH 

OHOTew (I) rrPH OIteIll'laJIl>HOM Bfl60pe rrspaMeTpoB. .lleJIaeTM eTO M6;U;YJO

m;HM 06pasoM. 

§ 1. }/ - COJmTORHOe pemeHE6 CHCTeMli (I) 

21COrJIaOHO peSYJIl>TSTaM pa60T/ fI - COJmTOHHoe pemeHEe CI/WTe

MIi (I) 1I0JIY~eTCH OJIe;u;yDlUlM 06paSOM. IIycT:b S H t - KBa;D;peTHfle 

MaTPHUli IIOpli.ItK8}/ COOTBeTOTBeHHO 0 SJIeMeHTaMH 

tJ q (_ .. 1~ t . ( 1.. -'a 1 
fl"""l'l =. m e><pf w +WI1 )cc-t.- w rn - (., Wm - fl'l1):f )m 

Wm + W/1 _ (1.1) 

y i il am [, :-:i $I. t .(- ), 2.]0 111 ,11-::' ')., __ :Lexf LWm -fL c,Ol'I1-Ym)!,M1,n:.1.,.",JI, 

r~e IIapaMt;H ~/f1 Wm I f /1'1 He SaBHC1[T 0'1' RoopmmaT t I :Ie ,1. . 
IIyOT:b, ,IJ;aJIee, A ' - BeKi-op-cTox6e~ C J{ KOMIIOHeHTaMH A111 Bl!,lI;a 

~111" am e.)(p[tJmx-iw!t-{(w~- p;Jj],m:;J/.", /V, (1.2) 

ROMIIOH6HTBMH • paBJUiMH e;n::mmue.a e - B6XTOp-OTP0Ka o AI e,~ 
BOS:bMeM MaTPXIlli 

o 0 e I 
B~ o ,s-t (I.3)A -=-/.' - ~ E j A g j 

_ e;n::mmqaaa MaTPHua rroPfI,nK8 N • Ii ItOJIOlOM r~e ~ 
(1.4)o;: Jet A P .Je i B.I = 


Tor,IJ;a q,yHRUTrIH d 2., tP 

(I.5)u =. 'J.'d~2, £,1 0 I r== 0 

y~OBJIeTBOp.IWT CHCT6Me (I) BCIl;U;Y. r,IJ;e 0 1= 0 
C ItOMOllti>ll (1.3) H (I. 4) HeTPY.ttHO 16e,JUl'Tb01[ B oIIpaBe.llJlllBOO'l'll pa-

BaHOTB 

o e j
D=d.t(l,gll, ~"Jet I ~ l+$t . 

IIyOT:b 'l'errepl> 1\ x R - KB8)UlaTHIle MaTPIifIlli IIOPfI.1t1t8 II OOOTBeTCT-

BeKKO 0 SJIeMeHTaMIif 

< , .' ~ '.~'!. ~ 
s,:~~~~i 

.', EJ1A 
.<~......-'''. ... 
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Am}11 R LK-
m)\ m J 11' = cJ LJ-) 111 I 11 :;::. f '2.. - ~ 1 , t1 .. ii' " } N, (I. 6)

111+ i1 - fl1t'I1 

B CMY (1. I), (1.2) H (1.6) CJlpaBe,n1IIf.BO paBeHcTBO if = A R • OTcJ)

.n;a CJIe.n;yeT, 'ITO 

D=detA tP = Jet B}I 
(1.7) 

r.n;e 0 0 e 
A,,_/t- R 

() l -RI 8::.A - /\ 1 
(1.8)A A 1 

IIoJlaraa: JlPlil' 111::: {, •• 'J N 
• ,I 2., - 2, • /1 G-:

Wm =jJm+ LY i11 1 fl1'1 ::.'tm+Wm +2..1..1'1'11 /11) 

ZI11:; X + '2 01'11 ~ +2Vm t J e'11 =vmx +7:m:f -(!H~ _V,:)t ~1.9) 
r.n;e)1111 I Vm I (J"m 1 Tj~.., - BellleCTBeHHlle BeJm'llil'HH. saIlllllIeM aJIeMeH-

Tli /\ I'll I, MaTPH1lll /\ H KOMJlOHeHTH A111 BeRTOpa A B BH,Ite 
I _ 

1\\11,11 ::: ,~H'I ~'1 exr(fmZ,11+)"'1ZI1+i(e/1'l-fJl1)]} 
. 11-1 + t'I (1.10) 

)..111::: Gm exp(p.'I1 Z,11 of-i 9(11) I l11,n=:I.) ••• } N. 

IIpe,I(JlOJlOlmM, HaROHen, 'ITO BeJm'llll'HH )1m Vm 6'm Y;U;OBJIeTBOpam Tpe60
B~ I I 

si,l1f{=.f'= 5ijl1)'/'I ) (0111-')11'11).1< >0111'f= i)·"){'(I.II) 

B 3TOit CBTYaIllDI ~HRllWI 0 JlpmmMaeT TOJI:bRO IIOJIOlllHTeJI:bHlle 3Haqe

BBH npB JlXl6wc BellleCTBeHHliX SHaqeHllflX t 'X. I '/.. B, CJIe,I(OBaTeJI:bHO, on

pe,I(eJIeHHOe TaRID4 06paSOM pemeHlie (1.5) 'CBCTgMH (I) He HMeeT oco6eHHOC

Tel npB JlXl6wc BelllecTBeHHWC SHa'ieIDIRX KOop,D;BHaT t J X l)f • IIo.n:po6HHe 

,I(0R8S8TeJIl)CTBa Bcex: 3TBX YTBePll,I(eHBit OO,I(epxaTCSi B HaSBaHHoit Bwe pa-

60Te/2/. 
BWIOHBM TeIlep:b, KaROBO JlOBe.n;eHBe Y STOro pemeHm!. B TOM CJIYqae, 

KOr,ItB Bce BeJIl'l'DIHli c.J m paSHHe, Boe BeJm'llll'HH f~ paSHHe B Bce 

:BeJIl'l'llll'HH 6'111 paSHlle, paOOMaTplDl8eMOe HaMB pemeHlie OBOT8M1l (I) OmI
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OWISeT BSIUIMO,I(eitCTBB8 N COJIBTOHOB BH,Ita 

u _ 2)1: _ ' _ em e-xp( Lem) 
(1.12).., - 2./ 1/ " ) ) frl1eh V',.,Zm+ 0111 . c-hY'mZ... + ~"') 

paonpoOTpa.:!i.iIXIltHXCSi Ha IlJIOOROOTB XI ~ JlO,I( paSHHMH yrJlaMB R OCH 

X. IIpm STOM BellleoTBeHHHe JlapaMeTpli ,JIm / VI1'l } Om H ROM-

IlJIeROHaH BeJIl'lt{PIH8 em VJ;OBJI6TBOPaDT eromOTBeHHOM,Y yc.nOBHKl 

~(Vm-6'fI'I»)'! of- u,/Ct1'l/2.::: 0 , r11=i) •• ,/N. 

HeTpy,D;HO y6e~TDOR. 'iTO B aTOM cnyqae BS8HMO,I(etcTBHe JlXl60l napli CQJm

TOHOB npoBCX:O~T B HeKOTopoit orpaHB'leHHoit o6JIacTH Ha IlJIOCROCTliI. 

a:= , i ' a BHe aTot o6JIaoTIl OHO .a:BJIJteTOR npeHe6pelllHMO MaJUiM. PesYJI:b

TaTOM STOro .a:BJIJteTCR CBJI:bHOe BCRaEeHHe KaE,D;oro liS COJIHTOHOB B 06J1ac

TIl: BSa:HMO,I(eitoTBl'lH. O,D;HaKO npB Y,I(aJIemm B 6eCROHe'lHOCT:b B,I(OJlD rpe6HS1 

JlXl6oro BS OOJlBTOHOB ero BORaEeHBe CTpeMHTOR R HYJIIO. Ha 60JI:p!IIOM pao

CTOHHEH OT o6JIacTH BSaKMO,I(elcTBHR pesYJI:bTaT BSaHMO,I(eloTBl'lH C ~ 
HS OQJmTOHOB Blipa,saeTcR TOJI:bKO B <PaSOBWC c,D;BHrax:. 

JIeloTBIITeJI:bHO, SaHYMepyeM BeJIl'l'iHHH Q m / W111 , f m TaR, qTo6li 

npR AD6HX Yn f ~ BliTIOJIHRJIOC:b HepaBeHCTBO 

( 6' It1 - O}1))IWI '> () eCJIB 111 < n J 

(I.I3) 

eCJIB(6"m- On))'111 < 0 111 > 11 • 

no npe,I(lIOJIOllteHHKl8'1'0 BOSMOltHO. nOCROJI:bRY Bce BeJIl'l'lliI'HHJ1:1. I ••• j ,Jill 

HMemT O~HaRoBHI SHaKo BoS:bMeM Tenep:b npolil.S~OJl:bHOe 
 'l. ,TaROe , 'ITO 

MaTPB

1lll" II KOMJlOHe~li ~ m BeRTOpa A B BH,Ite 


1~ "Z- ~ " , B 0 yqeTOM (I. IO) Jlpe.n;CTaBHM aJIeMeHTI:l. ArI1, n 

/\m 11 =- 0/'11 a l1 exp[(IJt1'l+UI'1)Z..+L(eln-e'1)]r;,t.~'l.' 
, ,., ,-.'1 I \(' I v J , (1.14) 

). m"" e.x p(JIm 'Z'l'+ i, el'fl) PI'I", 'f.,' "J0 111. 111, 1'1 =: i I' •• 1 

r.n;e (1.15) 

Z",= 'X + 2,0'l.j +2, v"(, t , ftn,,,, -=. ex p[2.(Om- 6''r,);itt1~ +2. (VH'l- YlrJf'~t] . 
BoSbMeM. .n;aJIee, MaTPBIJY.S2 0 aJieMeHTaMH 2111 I, = (w fI'1 + c.J}1) - t 

(""')+ I J 

m I I'l =i I •.• ) II . IIycT:b .:U:'-z, - MliI'HOp 'Z, -ro JlOpR,;ltR8, CTO

.BIII.ldi B J1eBOM BepXHeM yrJIY M8TPB1lll 5? • 8 52 ~ - MmlO P (II- " +1 ) 
-ro nops,!tR8, CTORII!HI B A IlpaBOM HBlIHeM yrJIY MaTPH1lll 52 • "l::: t I ... } N. 
IIyOT:b M8TPHDa 52~ JlOJIY'!aeTCSi BS MaTPB1lll Q ~ C IlOMOIlU>D SaMeHH..... _ 

MeMeH'POB IIoc.ne,D;Hero CT0JI6IJ,a STot Ma.TPB1lll Ha e.n;IDm1lll, a MaTPHIJ,a 52" 
nOJIY'IaeTCSi BS MaTPB1lll S2~ IlpB SaMaHe H8 e;n;IDm1lll aJIeMeHTOB nepBOro 
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cT0JI6rra STOil: MaTplIIni. AHaJIOl'H'!HID\'I 06pa30M B03l>MeM MaTPiUJy R C
• ( ;t - Z -! 

Me:eHTaMH R.",11::: LX fm - fl1) 111'1,11::: i~ ... , If • B rryCTl> 

Roz. - MHHOP 'l, - ro noplt):tKa. CTO~ B JleBOM BepxHeM yrJfY MaTplI-

Ini R. R~ - MHHOP (II - 't + !) -ro nopimKS. CTO~ B npa-

BOM HIDKHeM yrJly MaTPlfIni R. 't =:1, • •• Ii . IIyCTl>. HaKOHeu, MaTpRUS'" .,R. ~ nOJfY'l8eTCR lf3 MaTPHIni R;' C nOMOIl1l>lO 3aMe,llH MeMeHTOB noc-

Jle.lUie~ CTPOKH STO~ MaTP1'IIni Ha e.n;mmIni. ,a MaTPHUS R~ nOJfY'iaeTCSi RS 

MaTPlfI.\li R:;' npH SaMeHe Ha e,n:HHRI.\li MeMeHTOB IIepBOI CTPOKH STOil: 

MaTPlfI.\li. Ha OCHOBaHlfH (I. IS) If (1.15) IIpR JflO60M qmKcRWBaHHOM t, 
l'I t4..". - 00 RMeeM rh1 'z. ..,..". 0 ,eo.nH t11 < "l. ,1'1 F'.,., "!...". QO
d' I 

eCJlH 111 ::>- 'l.. .• OTClO({a B cwry (1.7). (I.8) 1'1 (1.14) o.ne]J;yeT. 'iTO IIpl!. 

Jl1061iX i{>HlwRponaHHIiXJ{ t I Z f., • a ;;~ - 00 ~ cIIpaBe,IT,lIHBU aCHMIITOTHKH 

D~ D~ n {/a".I2. exr(2tJ'I'1Zm)} , 
111" 'l,H. 

(1.16) 
~ rv p~ rl ~ IQtl1l'l. eXf (2f1i11 Z 111 

) JI 

", ::: "t *"ir,n;e 

D~::: IQy,I2. exp (2f'CI'Z'z,)Jet (R~2~) + Jet (R;+t 5?';+iL 
,A '" (1.17)

4>~::: - Q-r,ex/'ep-r,z'&+ t 8t,) Jet (R,~ Q~) ,'7,=1., ...,". 

IItm STOM C'fRTaeTCR IIO OIIpe,n;eJIeHl'IlO RNH ::: 2N+! == f • HeTpy.lUiO y6e

,n:HTbCH. 'i'lO IIpH 'Z. '" 1 ,.. II CIIpaBe,IT,lIHBU paBeHCTBa 
I , A Ii - 

dd ~~ ,,~ nl w'f,-~ \2. Jet S2J- = Il~~ - w... 
ddQIt.+t ').f'r.m:'tH tV'I..+ tO ,., 'oletJ2'tH 111:'l-+i W"t,+Wm 

/I 2. 2. ... - }( f 2. - p!'
Jl1ItRi._ l{ n If-r--f~f2,JetR't-::;n~_=:I.'(I.18) 
---- - fl - ~ I 1 - f'l.. P....Jet R'/,+i '1(f5''t-'1-r,}JI'r, ",,,'t-H '/, -fl'll dQ.l;;, R'l-H 1'l1"'U ) 

IIOJIOlIWM 

l ;tj{ I Q'r; _I eJ'Z. - Wf11 12. I f'rJ2.. - fl112/2
I !3'Vm- 2.. r-2..d.."I,.::: S(6''f,.- V'f,.))l; 1- I w't+ tVrt1 f'l- - 111 (1.19) 

CorJlaCHO (I.5) H (I.16)-(I.I9) IIOJIY'l8eM. Wl'O IIPH 1""'" - 0.::> COJIHTOH 

C ROMepoM ~ OOHa,naeT aCHMIITOTBKOi 
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_ ?v)l; '_ e; e.Xf (~e~) 
Lt.'" U.oz. == - I r.... 'f'tt = - J 

(1.20)e,tl~(p'r-Z't>+r;;~) O/1{ftZ~+ S.;:) 
r,lle 


" i 0

';;'; ::. ~ .tv! ~." + 2: -;; -tv! #"" m I 

WI'" 't..... t (I.2I) 
II (- - (~ ~ !. ._ tdt.- Wm) f-z, - PI"I) 


Coi::=- -Q'f,~)(v(-~~,) n (- ) ( ~ -l.)'

?v I 1'l1:: 'Z.+t Ul't,+ tOm f~ - ~11'\ 


AHMOI'lI'lHIiM o6.P8S0M npl1I JflO6IlX (pl1lKOHPOBaHH.IiX t R Z ~ • a 


l{ ~ 00 CII.P8Be.ItmllBH aOBMIITOTl1IKJ!! 

4 '1,--1.

, D '" D~ n {laI11\l.exp(~fI"lZI1")J) 
n'\ " 1- (1.22) 

It.-i { 2.. ( 1<P ""' ~~ n IOwtl ex/' ~fl1~ Zttl) J 
1'\'\'" ir,lle 

D; :: IQ'rJ11 e)(p (~J''t:Zt.) dei (R; Q~) + det(Ri-! 52;-1,) I 

f+ = - O'7,e)(p (}AtZt+;' 9't,) Jet (Ri 2~ ) . 
'f, (1.23) 

IIpz STOM C'iH'lSeTCR no OIIpe,n;eJ1eHHlO R: ::. 5?~ ::.1. HeTPY.D;HO y6e,llRTl>CR. 

Wl'O npl1I 'f.. = f." •• IV CIIpaBe,IT,lIHBU OOOTHomerum 
I "I,. i ...... 'l,-i

Jet Q! =-~ Il [wm-W~ 1~1 clet Q; =. n uJ'f,- ~111 J 

Jet 2'l,-t 'Lf~ l1'I"'t WI'I~1--;::)",t old,52i-i W'f,-t tOm111::d. 

, Ln' '1,-1 {I??"" (1.24)

~H "'t:: ~ n I)""- E~11 Jd R~ _ hi f"''''- r; 
Je.t R~-i 4(~-Y"'}f'l/ 1'l1=! f! -f; Jet Ri-t- m=t f';- f~'I 

B cwry (1.5) .(1.19) H (1.22)-(1.24) IIOJIY'l8eM. Wl'O npR y..". 00 COJlllI-

TOH C HOMepoM 'l.. oOHanaeT aCBMIITOTBKolt 4 

u'" ui =- _ J f- r:::; ~; elC P(L e'l-) ,'- ?"p'f,'J., (1.25) 

e-h (P't Z", +r; ) eI'I (f't Z,& + ~~) 
r,lle 

'L-i 

~; : ol. f 11 d.. >z, + ; 'Z: P11 f3 "l., m , 
IV 1'\'\=1 
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(cIJ'f,. - Wm) Cj'r;~ - f'!)

e; '" - i 0. 7- ex f (- ?i;:J 

't-i 

n 
(w'Z-+w"')(f~2,- r';) .t'I'!=i ( I.26) 

C y~eToM (I.I9),(1.2I) H (1.26) HaxO~, 'iTO 


't-! N i
r ¥_1 l..-- I 
l11~'t,::: b't, -

} 
't, - ~ fll) J%-z.,m - 1:: 2.. 1 ft'r.- f J 

I''' ::: t r m '" itT :I. 
N. c::- 2
2. 0't -= 0 IC; I').:=. IC.z: I'). :=. 9, K ( 0",- '1"1/) P'tJ . 

't= 1. ' . 

.!lanee, B c;lJfY'lae. ROr;n;a Boe Be.1lll'IIDil:l Wi'!1 paSRHe, Boe BeJIH'DI

HH f~ paSRHe :II: Boe BeJIH'DIH~ Y111 paSHHe, a Boe BeJIH'IIDil:l 6"1"1 
paBHll MellUlY c060l, nOJIY"laeMOe YRaSaHHHM :aliDle CIIoo060M pemeHHe CHO

TeMhl (1) OIIHClmaeT BsaHMo;n;eitcTBHe If CO.1IlITOHOB Bil;.ll;a (1.12), pao-

rrpOC~rp8li.f!lOO\IDCc~r Ha IIJIOCKOCTH X,)f B;n;o,JIb o;n;HoI H TOit lite IIPf.!MOit. B 
aTOM CJIy'l:ae BSflHMO;n;eitoTBHe JII060it rrapbl COJllITOHOB orpafUIqeHO BO BpeMe

HIi! H CTpeMHTc.a: R HYJIl!J rrpH t..". i: CIO • STo IIPIiIBO;n;Ji!T R cymeCTBeHHO

MY HCRal!te~ ~oro :ll:S COJIHTOHOB B TeqeHHe HeROTOporo ROHetIRoro rrpo

MelltYTm BpeMelrn:. O;n;HaKO rrPH t .." t 00 HORal!telrn:e JII06oro RS CO.1IlITO

HOB CTpeMHTosr R HYJllO. OROHqaTeJIbHbIit peSYJIbTaT BsaHMO;n;eitcTBHsr ~oro 

CO.1IlITOHa CO BOeMH OOTaHbHHMIiI BHpaaaeTc.a: TOJI:&KO B ~SOBHX O;n;BHrax. 

)leICTBli!TeJIbHO, SaHYMepyeM BeJIH'IIDil:l am ItJm I f"1 TaR, 'l:ToCibl npH 

JID6bIX 111:f n BbIrrOJIHsrJIOCb HepaBeHOTBO 

(VI11 -V"'))'111 >0, eOJIR n'1<11 

( "111 - V 11 ) 1'111 < 0 I eC.1lll m > 11. (1.27) 

lIOJIOJEHM 6"'1 :; ••• :: 6'If = 6' • BoSl>MeM Terrepb IIPORSBOJIl>HOe ~ • Ta-

Koe, 'ITO 1 ~ '7, ~ If • R C yqeTOM (1.9), (I. IO) rrpe;n;CTaBHM a.n:eMeH-

TbI A1'\1 I 11 MaTPRIlIi A H ROMIIOHeHTbI ~ m BeKTOpa A B_ BR;n;e 

0111 
/\111 n Q'" 

n eJ(p[(fl'l1+ff1)z't,+i,(el11-etl)](7tf1~GI1 'l., 
I "WI + W" / I (1.28) 

AI'I1 =a h1 exl'()1m z~+ttll1'l)c.I11I't- ,/"11,11= 1..'''', tlJ 
r;n;e B OT.1IlI'DIe 0'1 (1.14) R (1.15) RMeeM 

Z't,= ';C+I).6'j-tl).,'V't;i) G- m,'?-::: eXf[9,,('IIm-V"l,lfh1 t]. (I.29) 

C rrOMOIll:&ll (1. 27) R (1.29) HaxO;n;RM, 'ITO IIPH t ~ - 00 cIIpaBe,lljJD!

BO COOTHOmeHRe C; t1-1.'t.. ~ 0 ,eOJIlI m < 'l,. • E: em, t. ~ 0<> , 

eOJIlI WI > 'Z.. • B COOTBeTCTIImI: 0 (1.28) OTC1O,1.ta OJIe;n;yeT, 'iTO npH ;m

8 

60M tPHKOHPOBliHHOM SHa-cremm: BeJIlI'DIHll Z'to H t ~ - 0<> CIIpaBe;n;JmBH 

aCHMIITOTHKH (1.16) H (I. 17). Soro 3Ha'DIT, 'iTO B paCCMaTPHBBeMO:I1 oe:l1

-crac OHTYamm CO.1IlITOH C RompoM "l. npE: t ~ - 00 o6JIa;n;aeT aOHMII

TOTHKO:l1 BH;n;a (I.20) C O'l. =6' . AliaJIOI'H'IHHM 06paSOM y6el!t;n;aeMc.a:, 'ITO 

rrpH JIil60M tPHRCRPOBaHHOM SHa'l:emm BeJm'IIDil:l Zit. H t...,. 00 CIIpaBe;n;

JIRBH aCHMlITOTHKH (I.22) H (1.23). CJIe~o:saTeJI:&Ho, OO.1lllTOH C HOMepoM 

't. npH t ~ bO 06JIa;n;aeT aCHMIITOTHRoit BR;n;a (I.25) C 0'):. =0'. 
H6ROHeu, B CJIyqae, ROr;n;a t.J m Bce pasRHe H BeJIR'll'IHH f;; Bca 

paSHHa. a Bce Be.1lll'IRHbI 6"m C01)lla;n;aDT MellUlY c060:l1 H Bce Be.1lll'IIDil:l 

..; m COBI:IEl;n;am MellUlY c060:l1, Ha~ pemeHRe rrpe;n;CTaBJIJiaT 00601 0;n;HY 

ya;n;mtelmyll BOJIHy, ;n;Bu.Y!.IlYllc.a: RaR o,wro ueJIoe. lIOCROJIbKY nPH 3TOM napa-

MeTpH 'Lm R p;; - '11/112. He 06.11S$HH COBIIa;n;aTb MeJK;D;y c060it rrpH p8s

HbIX SHI,a-creHllflX HOMepa m, TO IIOJrY'IRBmasrc.a: ye;n;RHeHH8S1 BOJIHa MOEeT 

OCIJ;ItII.1IJpOBaTb. 

ltd:CTBli!TeJIbHO, rrYCTb 6'", 0,. =... :6# J y': ~::: ...='If( I Z:'';l;+201+2.yt. 
HeTpy.IUiO BR;n;eTl>, 'ITO B 3TOM OJIY'Iae a.n:eMeHTbI AI'M, t1 MaTPHIlIi A 
E: ROMIIOHeHTbI At't1 Be.KTOpa A HMeIJT BE:;n; 

/\r11/11 -:; am QMexp[(!'1114-)'I'I)Z + l (el11-en)], 
wm+ Wi~ 

\ (Z . () ) (I. 30)
AWl = Q m e'l.l' jJl11 +( ,.." / fIYI,11=1" •• } N. 

lIyCTb a -=- 01 i (}. ~ (at I • ", QN') J JI =Pt+, .. +1'1/ . Tor;n;a C IIOMOIlU>IO 

(1. 7). (1.8) H (1.30) JIerKO rrOJIYqaeM, 'ITO D.." i J;"" 0 • eOJIH 

Jl Z"'" - ~ • a eC.1lll )A Z """00 , TO De)(p(-Jz)-"I> Jet(aQa R.) I 

tPe~p(-)lZJ"'" 0 . OTOD;n;a OOrJlaCHO (1.5) OJIe;n;yeT. 'l:TOU-+o, r"" 0 
rrpH Z~ I CoO. 

lIo 'DIOJIY }/ CO.1IlITOHOB. BXO,l\l'DJ:lHX B paOCMOTpeHHYIl BliJIle ye;n;mteH-

HYIl BOJIHy. 6y,n;eM roBOPHTl>. ~TO ye;n;mteHH8S1 BOJIHa lIMeeT "BeCOBOe" 'IHO

JIO II. 
lIepe'DIOJIeHHHe BliJIla TPH THlIa MHOroCO.1IlITOHHbIX pemeHRit .1D3JI.fIDTc.a: 

OCROBHHMH. HeTPY;n;HO BR;n;eTl>, 'ITO B HeBblpol!t;n;eHHOM OJIY'lae, T.e. ROr

,n;a Bce Be.1lll'IIDil:l WI1'l paSRHe H Bce Be.1lll'IIDil:l f f1~ paSRble, IIPOHSBOJIl>

Hoe MHoroOO.1lllTOHHOe pemeHRe CRCTeMbl (I) srBJIsreTcsr cYIIeprrOSE:UHe:l1 Hec

KOJIl>KHX pemeHHI 3TRX TE:IIOB. O;n;HaKo pemeHHsr ;n;BYx nOOJIe;n;nHX TRIIOB HH-

TepeCRbI eme C o;n;Hol TO'l:KH 3pe~ B BblJ;lOlmeHHoM OJIY'l:ae, T.e. KOr

;n;a cpe;n;Ji! BeJm'IRH Wi11 :wmJm HMeIJTc.a: paBHhle, pemeHRe BTOPOro 

TRIIa MOlIteT B rrpouecoe 3BOJIIl TpaHCqx,pI..mpoBanc.a: B pemeHRe Tpenero 

THlIa R Ha060poT. EoJIee TOtIRO B OJIe;n;ylOilleM rraparpacpe nooTpoeHo MHoro

OO.1lllTOHHOe pemeHHe OHCTeMhl (1), ROTopoe rrpH t ~ -00 06JIa;n;aeT aCHMIITO

THRO:I1 ye;n;mteHHo:l1 BOJIHH C "BeCOBHM" 'DIOJIOM No, a IIPH t..." 00 aTO 

pemeHRe" paOrra;n;aeTc.a: Ha flo OO.1lllTOHOB. ;n;BUYUlIDCc.a: B;n;OJIb o;n;Ho:l1 H TO:l1 
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lte IIpgMOit C paSJlll'lHHMH qJaSOBHMH CKOPOCTJtMH. EoJIee TOro, 13 nOCJIe.I(HeM 

rraparpa((le HalIteHo MHOI'OCOJIHTOHHOe pemeHHe ClI1CTeMli (I), KOTOpoe rrpB: 

t ~ - r..o lI1MeeT aClI1MITTOTlu-ty ye,I\IDleHHoit BOJIHIl C "BeCOBllM" 'l'ltCJIOM 

#0 + "1 , a rrpz ~ 00 OHO pacrra,n;aeTCJI Ha ye,I\IDleHHYIl BOJ1Hy Ct 
"BeCOBllM" 'l'ltCJIOM 1ff):If J{t COJIHTOHOB. 

§ 2. IIo.7IHIiI pacrr8JJ; 

PaCCMOTpHM Tel1ep:b 

meHHSr. IIyCTl> II = 2No 

'11 ==- ••. "" V'" :. 'Il"-0 I 

-(V Y ) - ~ ,I 

f 

"0+ h'I J'!lq~ It1 ,. O} 111 - f!lo + f't1 } m .. 1. J ••• } Il 0 • 

IIpe;nrrOJIoDM, '!TO BeJm'!ll1HbI Wl J ••• I ,;)"0 Bce pa:mlle 1'1 BeJm'l':ll1HH 

2. f3- TaIOlte Bce paSHlle. IIpe;nrrOJIOlmM, .na.n:ee, 'iTO BeJIR'l':lI1HH
1 J'" J Ifill 

V., f{n Bce pa3HHe, rrpH'ieM me HYMe pall;W1 TSKOBS. '!TOJ .;f)"0+" } ••• J N 


rrpH mo6I£K rYl 1'1" 
N 

i ••. 110 crrpaBe,nmmo HepaBeHCTBO

I J J 

tvN.+WI - Vf{o+ 11)J' No + I'll < 0 eCJIB: m < 11 ) 

(2.2) 
eCJm 

ye,lllWeHHoll: BOJ!Illi 

CJIe.n;ylOlIUIit 'lacTH;Wt CJfY'lal\: }/ -COJmTOHHOI'O pe
• IIyCTl>, .n;aJIee, B,IllIOJIHeHH YCJIOBM 

61. "" .•. '" 6'~" = 6'JfIll 

f 2.. (2.1) 

(Vllo+111-VII+11)1'/(0+11'1 > 0 
(I , 

IIOJIY'iaeMoe 13 aToll: cHTyamm perneHHe 

.n;yIOOlHM SSMe'iSTeJI:bHllM CBOll:CTBOM: rrpll1 

TOTlI1K,Y ye,Il;ll1HeHHoit BOJIHIi C "BeCOBllM" 

OHO pSCna;n;SeTCJI Ha j{0 COJIHTOHOB. 

HarrpaBJIerum:, '!TO 1'1 ye,lllWeHHaJI BOJIHS. 

111>11. 

U I «' CZCTeMli (I) 06JIa,n;aeT CJIe

t -'" - OHOoa RMeeT 'SClI1MIT

'DICJIOM NI() , a rrp11l t ~ 00 

;n;BmtYlIlHXCJI JIR60 13 TOM lte CaMOM 

Jnl60 13 rrPflMO rrpoTRBOIIOJIOlltHOM 

HanpaBJIeHHB:. 3,n;eC:b Heo6xo):J;HMO OTMeTHT:b CJIe.n;ylOlllHlI: qJaKT. Hs paBeHCTBa 

f~ '" f~+1t1 13 CR1IY (I.9) Me.n;yeT, 'iTO 

(fS'- Y}J'I11 :: (f) - Vf(o+I'YI)J'N +111 I 111:: 1. J •• " No . (2.3)o

.IlaJIee, 1113 HePaBeHCTBa (VIIo+t'I'l-V)fHo+m > 0 HS OCHOBaHlI1H (I.II) BllTe-

RaeT HepaBeHCT130(V" Ln-'Il) II :> o· m 11_1 11.' C Y'ieTOM (2.2) rrOJIY
~DT .rom t, 'J.t'·'J 0 

'lSeM, '!TO rrPH m >, 11 crrpaBe,&mI'BO He paBeHCT130 

(Y,v(l+I1-"))4111 + (VtllJ+I11-VtVo+t1)pWo+m :> 0 I (2.4) 

KOTopoe B COOTBeTCTBlI1H C (2.3) M03HO SalIll1CaT:b 13 BH;n;e 

m >, h( oJ No+11 - 0') (,m - f' Ho+ 11'1) > 0 } eCJm 

CorJIaCHO (I. II) OTc~a Me;n;yeT Hepa:seHCTBO 
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()1110+111 - JA ... ) J.( ;> 0 I 11'1 = 1. I 110 J••• J 

(2.5) 
C IIOMOII(l)lO KOTOPOI'O 110JIY'IaeM. '!TO HepaBeHcTBO (2.4) crrpa13eMlffiO l1PK 

mo6I£K rn, t1 ;: 1:} ••• I No • 
IIPHcTYImM TelIep:b K H8Xox,nemno.... ye,u;KH~HHoll: I10JIHH. IIyCT:b MaTPKUIi 

J 
 Ao 1'1 Bo rrOJIY'leHIl HS MaTPKU A H B BR.n:a (1.8) l1Pll1 QH.,+1.='" 


- a - 0 • IIOJIODM
••• - ~J(o-

";)2. £ ~ 
U.,= ~~'X.2. n Do , fq =. DOc' (2.6) 

r;n;e 

Dc=JetAo, <f>.,:.deiBo. 
(2.7) 

IIoRallteM, '!TO rrpll1 t -'" - 00 B SCEMIITOTHKe pemeHM U, 'f rrpz

cYTCTBYeT ye,Il;ll1HeHHWI BOJIHa I..{o , <f'.o • a IIPK t""" oa BOJIHa Uo • 

'f() 13 aClI1MITTOTHKe H¥eI'O pemerum OTCYTcTByeT. .ue~CTBlI1TeJI:bHo. rrOJI8

rarr.Z=':X!+')..,fil-t';,vt , 21'11=Z +2.(vwr -v)t , rrpe,ncTaBHM 9JIeMeH

Til "1'11 11 MaTPll1I1Pl /\ 111 ROMlIOH6HTll AI'll BeRTOpa A B BlI1
I 

.n;e 

a lt1;\",,1\ -=- lln €,x/J [(;twr+}'I1) Z + i.(()m- (11)] f/'l'l f 11
W +wl1 (2.8)m

AI1'I=:.0l11 e )(P(flI'l1Z+;9m)/'1'I,I11,I1=<{, ... ,2J{(}1 

r.n;e f111= exp[2..(vWl-V).J1''11t] • B CTIlJIy (2.I) HMeeM.ft'l'l=i ec• 

JIl:I m"{J"', No ' a eeJIRI'I1"'IIoH" •• , ').H/() • TO rrOJIY'iaeM, 'lTO fl'l1-"'O 

rrpH t....,. - 00 • OTc~a aa OCHOBaHRH (2.7) H (2.8) CJIe.n;yeT, '!TO IIPK 

mo60M qn>rKCE'POBaHHOM Z Il: t ~ - 00 crrpaBeWIJmIi COOTHomeHM 

D-'" Do I iJ ~ Po . T.e. ye,Il;ll1HeHHaJI BOJIHa (2.6) IIPKCYTcT13yeT B aCIilMll-

TOTlure HaIDeI'O pemerum rrpE' t ,..". - oa • 

Hao6opoT, rrpR t ~ cD HMeeM fm""" 00 • eMIl: 11'I=lIo+I.""J"II". 
B COOTBeTCTBHH C (2.8) OTc~a CJle~eT. 'iTO l1PK nE60M qmKCZPOBaHHOM 

Z lI1 t.....,. 00 crrpa13e~1i COOTHOrneHM 

Dexf(-d.t]~ce)(f(fz)Jet(R1QI.)J fexr(-d.tJ""" OJ 

I r.n;e R1 lI1.521 - r.mHOpll No - I'O l1Opii;n;Ra MaTPHU R ZQJ 
CTO.RlllHe COOTBeTCT13eHHO 13 IIpaBI£K HDHlDC yrJIQX aTn MaTP~. a 

II 
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~ 
e", n !Q +,.,.,1:1.IlII 

111:1 

:-
Hs 8THX cooTHomeKHH 

~ 	 ~ 
cL::. 1I L. (vl(,+l'I'I- V)/Xol-I'l1 A.: 1 .PJI.+tt1.J ~ 

".,,,,1 	 r ...,"'1 

BHT9RaeT. ~o B SCHMnTOTHKS Hsmero pemeRRH npH 

t ~ 00 ye,u;BHeHHaH: BOJIHS (2.6) OTCYTCTBYST. 

BoS:&MaM Tenep:& npoH3BOJI:&H;OS 'l.. • Taxoe. 

nOJIolltHM 'Z m:' Z~+l. + 1. (""tot -V/(II+'r..) t J nt: l," " 'lllo 
A"1 11 MaTPHUli A B KQMnOH9HThl ~ ft' 

I 

RaIlT 	npe,I{CTa:BJIeKH9 

"'ITO 1~ 't- ~ )(0 • H 

• Tor,I{s aJISMaHThl 

B9KTOpa A ,I{onyo-

Am 11 -= cJ°m ~11 exf f(Pm +jll'l) ZtI(ff''t.+i (Gm- Bn)] QI'I1,'Z- an,~ I 

J ",,+WI1 	 d (f (2.9) 

A~'t') :;::; art1 e.x/> (Jim ZN,.+'t.+ i e,;..,) q,." 'Z. 111 11 =:; 1 ... IJ,NtJ... tf/) I ,~ , 

I',I{9 

~m,'l,:= e)(F[~(Ym-Vf{o+'t.)J1W! t] . (2. 

C Y'IeTOM (2.I) H (2.2) nOJrY'IaeM. 'iTO npB t -'" 00 B~!lt1'l,'z,"""O' 
eCJm 111 < Jl +~ • S eCJm WI > Jo4, + 7" • TO j m f '" ~ "'" • OTcKJ,Itao 
CJIe;u;yeT, 'iTO npH JI1060M IllHKCHPOBSHHOM Z N. B t -:> <::>D cnpaBe,I{-

JmBH SCHMnTOTBKH o+'t. 
1{0 

D -' D'l, n { IQW.o+ll1\2-eYf (~fNo+111 ZNo+"",JL 
WI ",'l,+1 	 (2.II) 

4> tP~ (1 i laHo+tt1I~e)(p(2.f1t10+1'I1 Z"o+I11)J,'V 

WI ='l,+i 
I',I{e 

0'(. "" IQtI.,+tJ~.e)(f (2.f1H.o+'t- Z~+'Ii) Jet(R'tQ"f.,) +Jet (R't+!Q'1,+1,J 
• 	 " (2.I2)A 

P't- :: - f111o+'t- €.)(l (fttfot:"f., Z11,,+'(, + Lef(o+~) Je t (R"f., Q't-). 

llPB aTOM MaTPBUli R't B q;:\ .IIBJlfW'l'OJ'! MBHopaMB (No- 't + f.) -ro no

PIf..ltRa MaTPHIl; R H .S2 • xTOmltllMH COOTBeTCTBeHHO B npSBhlX KHlKIUIX 

YI'Jl8X aTHX MaTPHIl;. MaTPHIJ;a R't lIOJIY'ffieTOJ'! lIS MaTPHIJ.ll R'l. B pe

SYJlLTSTe ~aMeBhl Ha e~Uli aJIeMeHTOB nepBOH CTpoKH 3TOH MaTPHUli, S 

MaTPlIIJ;a 52'" lIOJIY'IaeTC.a: lIS MaTPHUli 52 'to IIOCJIS SaMaHU Ha e.u;BHHUli 

aJIeMaHTOB napBOI'O OT0JI6IJ;a 9TOit MaTPHUli. KpoMe TOro. nOJIaraSM IIO OII

pe;IJ.eJlemmR,,+t .. S2I'1(J+1=1.. C lIOMOllll>lJ (I.5). (LI9). (2.II) II (2.I2) 
IIOJIYtIaeM. 'iTO nPB t ~ 00 B aCHMnTOTlIKe Hamaro pemeH1m BMaeTOJ'! 
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tVo B~COJrHTOHOB 

2
'l.,f'lIo+~ 	 (!",e:( L )

fit,:U'E-= J 	 (2.13)cJ?" (;1tlo+'t- ZNo+'t" + ~,,) ehlfNct'lr ZHo-t'l- -t ~~) 
r,I{e t/c IJ 

~'l..'" i tv! d.."'tl+"; + t 2: ·c 11 ~N4+-~ I N,,+fI1 f 

No 11\ ",!-+! - 2, :t. 
.., f" n (i1lJ{o+'c.-i1)"c"'/fI)(fJ(.+'l,~ jll.+I'I1) (2. I4) 

C:'t-:: - - a e.)(I)l- d. ) (- :t. 2. • 
~ K.t"f., "mz'tH c.iJNot"f.,-t-c.iJ!(.tmJ(fll;-'l<- PH. -t- 1tI ) 

COI'JISCHO (2.I4) CnpaBe,n;.mmO OOOTHOlueHBe () )1 " . 

\e't,I2,:1){,(6"-YJ{o+'V»)I;o+~ 1'(,=1 1 " ·)No • 

llOJIOlKl'lM TeITep:& 91l(J+m I 'to =jJ WI I 'to 11 11' I 't • r;IJ.e BeJllitmHll 9/'II, 'tr 

onpe;IJ.eJIeHH nocpe;IJ.CTBOM (2.IO). CorJISCHO (2.I) IIO~qaeM. qT8 lIPR 

t..". -!)O B9JlB'lllHH ~m,,,""" -00 • eCJm mf 'to = 1. I' •• ,Ko • a B CMY 

(2.4) 	mreaM nmj"t--"" 0 IIPH t-+-oo I m,"t.,-=1.. '''IJ{O • C Y'IeTOM 
I 

aToro SSMa"tiaHH.a: Ha OCHOBalUlll: (2.9) HaxO;IJ.HM, qTO lIPH JItOOOM qMKCHpoBaH-

HOM Z H.,t 'r- H t....". - 1>'> CIIpaBa,l{.lIHBH SCHMIITOTHKH 

No 
D· n {IQWlI:teJ(f(~J1mZm)J-i -;'10 Jet (RIR'), 

/'I1Ki He . 
p. 	n {I 0 111 12. e-t J>(~)'m Zm)t i ---'I' 0) 

","1

I';IJ.a RI H 2' - MBHOPhl Ne - ro lIOPlf..ltKa MaTpHIl; R H S2. 
CTo~e COOTBeTCTBeHHO B JreBhlX BepxHHX yrJrax 8THX MaTPHIl;. OTCID;IJ.a He

IIOCpe;IJ.CTBSHHO BhlTSRaeT. ~o B aCHMnTOTHK,Y Hamero pemeRRH ITpl'l. t -+ - 00 

COJrHTOBhl (2. I3) He BXO,n;fIT. TaKHM 06paSOM. lIOJIyqeHHOe HaMR pemeHHe 

,I{eICTBHTeJI:&HO OIIHCHBaaT pacna.n; ye,u;BHeHHoi BOJlHll (2.6) HS OOJIBTOBhl 

(2.I3). 
3;n;ec:& Hso6xo~o OTMaTHT:& CJIe;U;YlOll\ee. Ha OCHOBaIDm (2.3) crrpaBe,I{

JrHBO pSBeHcTBo 

)/'("
VHot~ "" E> - (6'-vJQ'(., ) 1't. =- } It, '" 1.) ••• I )(0 , (2.15)

. / .fl f(tl+~ 
IIOCROJll>K,Y (6"'-") i{ > 0 • TO OTCxmS CJIe;u;yeT, 'iTO IIPH x(f< 0 11 y'r,>O 
EMeeM ).( 'VNot'r- < 0 • C y"tieTOM HepaBeHOTBa )( V < U () nOJIY'IaeM, ~o

I 
IIPH \{ (J < 0 Boe No COJllJTOHOB (2. I3) BMaIlT TO llte CaMOe HanpaB

JleHHe ;IJ.Bll:lIeRRH. 'iTO 11 HOXO;IJ.HaH: ye,u;BHeHHaH: BOJIHS (2.6). CHTyaIJ;M ORa

Sl:lB8eTOJ'! HecpaBHeHHo pasHoo6pa3Hee. eCJm X () ;> () • ,UelcTBlITe.JI:&HO, 

B aToM' OJIY'Iae BeJlli'IiHHa )(. 'oJ MO.lleT npHlmMaTl> RaK lIOJIomrreJl:&Hhle. TaR 
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11 OTpJ!lJf1TeJl1>HHe 3Ha"IeHBR:. ,IlaJree, ]f3 paBeHCTlI8 (2.15) CJIe,ItYeT. "ITO 
r,ne 


npJ! 0< 1"< (6"'-'11)-1. 6' l1DI!eeM){ Yllo+'l, '> 0 , a nplI 1,,':7(ti-vrt ti D_ -= oIfdA_ 1 «p_ :Jet B_. 

HMeeM )( YII,,+'l, < 0 • HaROHen, OlIpe~eJIeHHHe orpamrqemm H8 BeJ1JItIlIHH 

A (3.4)
HaRJIa,ItliBaeT HepaBeHcTOO (2.5). C ero noMO~ HaxO,D,l(M, "ITOr'l; IIycT:&, ~aJIee. MaTP:IUlll At II B+ 1I000Y'IeHIi us MaTPHU A H B 

eOJlll: .)(" > 0 • TO ITpJ! XJ1't > 0 HMeeM X " Kf+'t. > 0 • a ITPlI H}lt,<0 BH,lla (I.8) rrpJ! OKo+{ =... =. Q!(c+NI::: 0 R C(H'c+N+l:::"'''''- a~+2'" =). 
HMeeM ),( "11 +"" > 0 eOJlll: TOJI:&Ko1< 1"'<(tr-y)- 6', ]f J.( "lfo+'Z-.( 0 IIOJIOJItIDI[ TeITep:& t 

0 

eOJlll:~'f,>(()-ytt6'. Ha060poT, eCJIl! >tY< 0 , TO npJ! '9~"'< 0 '()'L 

HMeeM ).( 1/11.,+'1,. < 0 , a 1IpJ! X!''c- > 0 HMeeM J( 11K.+'r, < 0 , ae Ufo:' ?v -a. £'" D+ <f+:::~


'()x
JIll TOJII>KO(tr-V}-ttr< q'r,<1. .]f X "II f'l, > 0 , eOJlll:o<h< (()-vt~. (3.5)D+l1

C ~roA CTopoHk, B COOTBeTCTBKR C HepaBaHcTBoM (2.1) nonytJa6M. r,ne 
"ITO ITpJ! )(",.. 0 IDrfeeM WVIfo+'f.. ,.. Wv • eOJlll: w'JI'c-:> 0 • a 

eCJJll ).( jl 't. < 0 , TO H..J11.+ 't. < H." ,]f, CJIe~OBaTeJI:&HO, B aTOM 0+ :: -fil11 Jet A+ if>:: til11 det B+ 
CJIY"Iae BeJIl!'mHa )( VIf. 'r'L MOlteT ITpmmMaT:& RaK ITOJIODTeJI:&H&Ie, TaR )~C'A S').lIt. I + ;.." ""'" '5 f).f{t 
l! OTpJ!IJ,aTeJr:bHHe 3Ha"IeHBR:. Hao60POT. IIPlII ),( -/ < 0 HMeeM ,n'II +t..( >tv , (3.6) 

o
eOJlll: l{f'.", <. 0 ,a eCJJll HPt; > 0 , TOH.VK,I+'t. > xv , ]f, CJIe~OBa HeTpy~o BH,IJ;9T:&, "ITO pememre LL, 'f- JillJIi'CeTCH ye,mmeHHoft BOJIFIO.ll 
TeJII>HO, BeJIll'1lllHa )( "II +T,. B &TOM. CJI.1'iae TaDe nplUUIM'8eT K8.K 1I000o.o C "BeCOBJ:O;!" 'llrCJIOM No + tit • IIoRrulteM, 'ITO peillemre U+, tf+ - ye-
lIWTeJr:bHHe, TaR l! OTpJ!U8TeJI:&HHe 3Ha'ieHBR:. 

mmeHHM B0JIH8 OIIlfCaHHOro paHee BH,lla C "BeCOBIiM" 'llrCJIOM No • .ne1!:

CTBHTe~:&HO, HeTpy~o y6e~TbCR B CITpaBe~BOCTH CJIe,ItY~ero IDaRTa.§ 3. t{acTlII'mHit paCITM ye,mmeHHoA BOJ:fHH 
ITyCTb MaTPRIJ;b( Ao 1'1: Bo rrOJIY'IeHIi H3 MaTPHl( A H 8 BJf,lJ;a (I.8). 

aTOT CJIY'iaA HMeeT HeKOTOplie OT.1Il'f'mfI ITO CpaBHeHml C paCCMOTpeHHHM eCJIR B HmC ITO~OJmTI> QN'Dtf :: ••• 0:; Q N'1I+?lI ;: 0 ,a BeJIlf'll:IHH Q m 
tB lIpe~eM uaparpacpe. YHalIteM lIIX. B Ka'leCTBe OTUpaBHOi!: TO'lKH 003:& apR 111::; I. I ••• ,)/0 3aMemrTl> COOTBeTCTBeHHO Ha BeJIlf'll:lHH 

MaM If - COJIlIITOHHOe pemeHKe ClfCTeMii (1) C )(.. No'" 'J. Nt If ITpe~OJIo It (-~-2
lIlIM, "ITO lIapaMeTpli aToro peweHlf.fI y~OBJIeTOOpmoT YCJIOmmM .. ::: a nt (Wlf"tf{t+ 11 - WI'I1) il/o-r Nt +11 - Em) 

QI'h '" (- (j) ) - :t ~ 
V1..::::",=V"o +"t ",V, 61= ,.> :::eJKo+'J.N = 6"', t'\:q t.JNo +N1-t11 + rM (fN'/I+N +11 - fm)t 

(3. I) i 


("f{. If. -";)11 '>O.a, :l. Tor,na crrpaBe~H paBeHCTBa 

0+ ,+-111 rNo+Nt+rn 'f"o+H1 ::: fK~+rtt+W/) m=:f. J • ",KJ.' 

npe~OJIOlIlIM ,na.n:ee. 'iTO BeJll!tIlIHH Wi. I ••• ) Ii)11 + Nt Bce pa3HHe B Be.,. Of::: Jet(R1 
Q I)Jet Ao I <p+=det(R.1 Qf.)oIet B , (3.7)

2, :!. 0 o 
JJlItJlIHH fi )"', f 110+ II f Bce pa3HHe. a BeJll!tJlIHH YK,,+ Nj'" t J • •• ) VIfo +2. /I~ 
Bce pa3HHe l! lIIX HYMepaUIDI TaKoBa, "ITO npJ! m I t'I ::: t J •• ') J{t BImOJI r~e R1 H 521 - MH'HOPIi Nt - ro lIO{lH,l{Ka MaTPHn R. H 2
HHeTCR HepaBeHCTOO 

CTORllU'Ie COOTBeTCTBeHHO B IIpaBliX It.iaaiHX yr~ax 3TKX MaTPHU. ¥l3 pa_ 


CYll +N't+t11- 'YKo+l'l +I1)J1f{o+N1+1"I1 <. 0 1 eCJIR m < 1'1 J BeHCTB (3.7) HelIocpe~cTBeHHo Me~eT. 'ITO U+, tf+ - yemmeHHM
o t (3.2) 
BOJIFIa C "BeCOBIiM" 'llrCJIOM NtJ • 

("110+111+ 111 - VKo+!l1.+ t1 )jAN.+I'l+m >0 eCJIR m> 1'1. IIOI<aJKeM Terrepb, "ITO B aC1IMIITOTRKe Haillero pemeHlf.fI IIPB t ...". _0() 

/0 1. I A '" rrpHCYTCTByeT BOJIHa U- I r- . a ITPH t ~ 00 B ero aClfMIITO-
IIyCT:& MaTpJ!IlJi A_ l! B_ IIOJIY"IeHii B3 NaTpJ!U A B B BH,IJ;a (1.8) 

THKe UPRCYTCTByeT BOJIFIa U.,. '1+ . .ne.llcTBRTe~:&HO, nyCTb Z.::: ~ + 
• IIOJIOEHM ,IIpJ! QIl"+N1+1 = •.. =Q No+t"t =0 +'}..oj+')..vt, 2"..:::2 +2,(v",-Y) t . Tor~a 3JIeMeHTii """,,11 MaT

tJ'L /J 4>_ PHIJ;b( II B KOMlIOHeHTIi ,.\ 11'1 BeRTOpa A ,nonyCKaDT ITpe~CTaBJIeHHe 
., '" 2. -.eM D_ 
Uo - 'O~2. f- ::: (3.3)

0
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/\"".,::; am Gi,. eX'p[(pm+)l,,)Z +,«-(em-e")1F",, F." 
1.1111 + cAlM 

A :::; 01 /1~ t!,.xf ()f"" Z-+ : ()t't'I) F"" 1 ttl, 1'1 '" 1. / ••• , NG +2 N'ttt'I 	 J 

r,lleF;.,,,,eJCp[2.(vm-V)JlmiJ • CorJIaCHO (3.!) npHI11=:1"/"'IJ(,,+Nt 

~eeM fl11 :; 1. • a rrpH ttl ::::Jf.+~+t''''1 NOT').N1HMeeM F"" ~ 0 • eOJIH t.,,- 00. 


QTcllma B c:wry (3.4) CJIe.n:ye'r. 'lT0 rrpu .mo60M (jiHRCHPOBaHHOM Z II t.,.-oo 

crrpSBe,J1.JIl1BH COOTHomemm D~ 0- . P-'> 1>- • HS KOTOPIlX BI:ITeKaeT, 


'lT0 rrpH t -'> - 00 B aCllMrrTO'1'HRe Hamero pememm rrpHCYTCTByeT ye.ItJ![

l{eHHafI BOJIl{a (3.3). Ha060poT. rrpH t...,. co HMeeM ['WI"" 00 • eCJm 


m:f{lfJfNt+1.)··· J ND+'iv/'lt· C y<IeTOM ST01'O <PaRTa Ha OCHOBaHHH (3.1) 
H. (3.6) rrOJ!Y'iaeM. 'lTO rrpH t ~ co crrpaBe,J1.JIl1BH aCHMlI'l'OTHRlI 

Dexp(-cI. i) ..". C D+ jJ eXf(-d t) ~ e P+ IJ 

l:,Ile II 
1. 2.. "'I, 

(!.::: n /a lld+Nt+11'I1 I rL=1{ "2.. (VJ{,,+tI+m-V)JI#.+tll'WI
YrI=1. 	 111=:1. tOt 

OTClO,Il;a CJIe.n:yeT. 'ITO nplI t ~ 0() B aCHMIITOTliIRe Hamero pememm npB

0YTCTByeT ye~eHH8ii BOJIHa (3.5). 
BoShMeM Terreph ITPOH3BOJIJ.,Hoe "l, ,TaRoe. 'ITO 1. ~ 7,,:!! }/t ,PI 

rroJrOJlOilu Z"""ZN.+,y'ft~+~(","-"J{c"~Nt+.Jt· TOr,Il8 SJIeMeHThl Am ,11 MaT-


PUIll:l A PI K~oHeHThl A11. Bemopa A ,llOrr.yCKalOT rrpe.n;OTaBJIeHBe 


A..... ,rI ';:; qm an exp[(JtIfl"'!'n)Z"II+#+'t, + teem-en)] (;"",'l, C:n,'f, J 


wll7+W" ~ (3.8) 


AWl ::. Qf11 e.xrCu rn ZN,,+f{,+"t +i {j1't1)(;m It- m t1= 1. ... /'f(1T2N.f.I. 1/' '/ , 

r.n;e 

G-m,'l,'O. eICr [2("111- "1/;10+1(1.+,.,,))1111 t J. 
(3.9) 

B c:wry (3.!) PI (3.2) npR t..". ()O HMBeM at'l1 'z.. -') 0 ,eOJIH 111< N+o
+ Nt + 7,. • a BCJm i11 > No+Nt + "l.. • TO r;.111/'t,.~00 • OTClO.n;a OJIe.n:yeT, 

'lT0 npu JIkJ60M (jiHKCRPOBaHHOM Z fI.,+ /I. +'V H t ~ CJO cnpaBe~ 
acm.nrrOTBIG!: /(1. 0 t 

D,.., D'r.. ••D"r,+t {I Q,y'c+Nt+ WI{2. e)( p(1)l/(d+Nt+t1'1 Z"0+ Nt +m)] J ~ 

..t. ft I 1·( (3.10) 
':t' ...... P'l" 111= "'+1.1/0;(0+111+1111 e.Xf 'J..jJlfo+Nt +It'IZII'.+'4+Il'I)] ~ 
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r,lle 

D'f, ::: I alfo+Nt+'l,I2.exf(2PJl,,+~+"l. ZKo+JIi.+'I:.) ofet(R>z,Q'rJ+ Jet(R't+1.5?'r..+') 

J... /.1 	 li('" A (3.H)'/j
'Y"1,"" - Q Ifo+ 11,+"1, eXI'V"tl(1+~-tt ZJ(tii"/(t+'rI + 1-t.11fo.rllif "l,) (f,e l R",.::rc.'rJ, 

TIPH STOM MaTPHI(Il R't H Q"" ID3JIf:!l!lTOH MIffiopaMll (Nt - t + 1.) -ro 


ITO.PJ1,Ua MBTpuIt R IJ Q • CTO~ COOTBeTCTBellliO B ITpaBIlX !llilK


Hmc yrJISX STHX MaTPUI~. MaTPUW R'I. TIOJIyqaeTC.iI mil. MaTPHI(Il R'!, 

C rrOMOllU>D S8MeHH Mel,{eHTOB nepBOll CTPOKH SToil MaTPHI(Il Ha e.lUfHHml. 


A 

a MaTpuw £2 'L nOJIY'18eTCii H3 MaTpHml 52 'to B pe3YJIhTaTe 38Me1lli: 

Ha e,IO![HHml MeMeHTOB rrepBoro CT0JI6W STO:il: MaTPHml. RpoMe TOro, ITQlIa

raeM no onpa,lleJIemllO R,N, -H =2#t+1. ::; f. C ITOMOI.ll.'bIO (1.5). (I. 19) • 
(3.10) H (3.1I) nOJ!Y1J8eM, 'lTO npH 

pemeHRJi CO,llepmHTCii Aft COJIHTOHOB 

l./ 	 ": 'J.,)lffo+llt+'r-
"l. :!. ( " )

ci1 '"o+tlt+'7"Ztlo+-Nt +","f- 0", 

r,lle 	 "'1. 

t ~ 00 B aCHMIITOTHRe Hamero 

B~a 

I r~::. 
(;texp(l e/(~+II.+t-) 

1. J 

c.f1(Ulft!l"4'.+'r,ZIl.,fI'l.+'l.+ 'S't,) 
f' ~ .. s. (3.12) 

~"I,=f£l1o£.A'.,+~+"t + f 2.. ll1fNol-/{t f "t, No+'4+fI1, 
111" "l.+i 

(3.13) 
1l4j - (2 2.. 

C't,<>-t a e~ (b ) Ii ( 1f,,+Kt+t-Wlfo+Kt+WI) f"o+tf,t+"l.-~+N(+m) 
:L /f."'''s+'t f ~ m"'t+~ijJlIo+lf,+t + tfJNc+K1.+ If7)(!If:+/{t+'t--jJ:+/{t+m)" 

B COOTBeTCTBHH C (3.13) crrpaBe~ paBeHcTBo 

Ic.r;./?. .. 2,w(er.. '1l1'o+N
1
+"(,))1l,+N'i+'V ) 7-= f.,. "1 N1. 

BoSJ.,MeM TenepJ., orrpe,lleJIel{HHe C ITOMOI.ll.'bIO (3.9) BeJIH'iHllli: ~ f'I1 't" 

B nOJIOmIM GK.+~+ "" /f.,"= (].f{IJ+n" "f., H "', 't,. ; 111, ~ .. i" • , I /II1. • B c:wry '<so I) 
HMeeMa?m ",-l" 00 npB t ~ - 00 , eCJm m1 1 • ") "'0+ Nt liI 1,=:/.,,,,,II/. • 

t 	 I. 
)4aJIee, Ha OCHOBaHHH (3.!) H (3.2) ITOJIY'iaeM, 'iTO I-("",'c,"'" 0 npliIt-l>-oo 

,n;JI.f.[ .mo6IlX WI I 't '" ~ I •• ') J{1. • OTolO,Il;a OOrJIaCHO (3.8) BI:ITeKaeT. 'ITO 

rrpu .mo60M (jiHKCHPOBaHHOM ZN",+"t +'l. R t ...". - 00 crrpaBe.IJ)'Jll:BH aCHM-

IITOTlfIG!: H, +Il 

D. ni {ID It1 I't exp(1jll11 ZI11Jj-l-,) Jet (R'.Q'j 
11'\= i 
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tlI[fN1. 	 t 
4>. n {I CXI't'lI~ e~f (Z,Pt11 Z/1'1)} - ~ 0 I 

111" 1 

r,Il;e R' III S2' - Mmi0pH (tic + lit J -ro rrop1Wt8 MBTPIIID; R III 52 I 

cTO~e COOTB9TCTB9HHO B ~9BHX BBPXBRX yr~ 8THX MBTp~.3To 03Ha

'IaeT, 'ITO C~TOHH (3. I2) B aCl/IMIIToTH!tY Hamero pemeHKl! rrpIII t -+ - 00 

He BXO.ItHT. TaKllIM 06pa30M, rrOJIY'IeHHOe HaMlII pemeHl'le ,Il;eaCTBIIITe~:&HO orm;

CHBaeT pacrra,IJ; ye,Il;HHeHHoR ~ (3.3) Ha ye,Il;KHeHHYID BQHHY (3.5) III CQ

JIllITOHH (3.12). 
HeTpy,Il;HO BH,ll;eT:&, 'ITO ye,Il;KHeHHHe BO~ (3.3) III (3.5) pacrrpocTpa

HlIlOTCH B O,Il;HOM III TOM lite HarrpaMeHllIllI. ,na.nee, C rrOMOII\l>ID co06palIteHl'li, 

rrpllIBe,Il;eHHllX B KOHIJ,e rrpe,ll;ll,lJylI\ero rraparpa\tJa, HeTpy,Il;HO y6e;n;HT:&CH, 'ITO 

COJmTOHH (3.12) MOryT pacrrpocTpaHHT:&CH KaK B TOM lite CaMOM HarrpaMe

HlIIlII, 'ITO 11 ye,Il;HHeHHM B~a (3.3), TaK III B rrplIMo rrpoTKBOrrMOlltHOM. 

B 3a~'IeHlle He06xo,Il;llMO OTMeTlIT:&, 'ITO MexaHR3M 06HapyxeHHoro 

B HacToHlI\eR pa60Te pacrra,Il;a BO~ ~eeT cYlI\eCTBeHHo ,IJ;pyryID rrpllIpo,IJ;Y, 

HellteJIllI OIIllCaHHHH paHee B pa60Te 3/. 
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PyKoIIllC:& 	IIOC-rynwIa B H3AQT9JlJ>CKHit OT,Il;8Jl 

3 MBPT8 1967 rOAQ. 
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MenbHHKoB B.K. P2-87-137 
PacnaA H cnHHHHe BonH Ha nnOCKOCTH 
x, y 

B HerrHHeHHoH HHTerpHpyeMoH cHcTeMe, onHc~B~~eH B3aHMO
,lJ;eHcTBHe ,lJ;JIHHHOH BonHbI C naKeTOM KOPOTKHX BonH, .faH,lJ;eHbl 
TOl.lHble pemeHHH, KOTopble np H t ... HMelOT aCHMIITO'fHKY O,lJ;Holl:i-00 

ye,r.UiHeHHoH BonHbl, a npH t ... paCna,lJ;aJOTCH Ha HecJ,<onbKo co00 

nHToHoB, ,lJ;BHlKY~XCH C pa3HblMH q,a30BblMH CKOpOCTH~i. TIony
l.IeHHble pe3ynbTaTbi HMelOT TeCHYIO CBH3b C PH,lJ;OM 3aAal.l rH,lJ;pO
,lJ;HHaMHKH, q,H3HKH nna3MbI H T.,lJ;. 

PaOOTa BbmonHeHa B naoopaTopHH TeOpeTHl.IeCKOH ipH3HKH 
OI15II1. 

llpenpHHT 061oe,llHHeHHo['O HHCTHTYTa R,IlepHbIX Hccne,llOBaHHH. Ay6Ha 1987 

ITepeBO,lJ; r.r.CaHAYKoBCKOH 

Mel'nikov V.K. P2-87-137 
Decay and Fusion of Waves on the x, y 
Plane 

In a nonlinear integrable system describing the inte
raction of a long wave with a short wave packet we have 
found exact solutions having the asymptotics of a solitary 

-00wave as t ... and decaying into several solitons, that 
move with different phase velocities, as t ... 00. The obtai
ned results are relevant to some problems of hydrodyna
mics, plasma physics, etc. 

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