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I 
I Yonex B Hocne~oBaHHM pa3~MqHHX H8~MHeMHUX npoueCOOB qaOTO ~OOTH

Ir raeTOR 6~aronapR y~aqHOMY B~6paOUBaHHID qaOTM ~eHOD B HO~O~HX ypaBHe
~ HMRX, onHOUBaromHX ~TOT npouecc. B pe3Y~hTaTe TaKoro Bu6pacasaHRH yn

I pomeHH~e ypaBHeHMR ~onYCRaIDT 6o~ee ~eTq~bHOe paCCMOTpeHMe. 3a~HM 

~OM Boer~a ORa31iBaeTCR, qTO B~6POllieHHU8 qneHU RBnRIDTOR B RaKOM-TO 

qHC

• 
I 

CMUCAe HecymecTB8HHUNUf ~R KaqeCTBeHHoro orrHcaHHR paOCMaTpMBaeMoro 
rrpou8cca. TaKHM 06paSOM BosHHRa~T, HarrpHMep, c~enyIDmMe Tpn CHCT8MU 

ypaBHeHHM: 
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() t 

r-du 
- 'd) 

'? z, 
+ ;ti{'Ox; J <fI ::: o 

, dlf . d<f 
l,,-+(..,-::: 

~-t ÔJ 
~~f-
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I '{)?G 

( I) 

,J<f' '(F-f
/.._=lYlU+ -'di 7 "dx,~ I 

dlY _ 'dtr1- ~K ll~f~=O 
tU t /()J 'ÔZ 

'dlr _C> lT ;l, It 211'/2-= o .,,!.:L crr -r~ 
~t r;;J + ~x I 'ê);j 0x~ 

(3) 

(2) 

OITHCUBaIDmMe (rrpM onpe~e~eHHHX ycnOBHRX) BsaHMo~e~CTBHe ~HHHOn Ban

.:1 H~ c naReTOM ROpoTKHX BO~H, pacnpoCTpaHRro~xcR Ha nnOCROCTM ~IY 

non yr~oM ~pyr K JJ.pyry. 3~eCb u (H~H c.J ) - aMIlJIHTy~a ~MHCáott 
BOJIHU, a Cf -(HJIH r ) - KOMIlJIeRCHaR oraoanuaa naxera RO·poTKHX (" 
BOJIH. I1pM ôTOM napaae-rp ~ y~OB1IeTBOpReT YC~OBmo U 2, := f . 

:1 

,I 

HeTpy.JlHO BHJJ.eTb,qTO CHCTeMa (2) nOJIyqaeTCR H3 CHCTeMl:.l (1) B pe

3YJIhTaTe Bu6pacUBaHHR H3 BTOPOro ypaBHeHMR 3TOM CMCTeMU qneHa ~fd ' 
a CHCTeMa (3) nOJIyqaeTCR MS CHCTeMU (I) rrOCJIe Bu6paCUBaHnR ~eH~ ~. 
C npyroH CTOpoHU

IBce 
8TH TpH CHCTeMH ôKBMBaJIeHTHU npyr JJ.pyry B TOM 

·1 

CMhlCJIe, qTO K8iK,UaR MS HHX npeocpaayerca B JIIOCíYID ~pyryIO c rrOMOlllbID 
npocroã saMeHÍ1 HesaBHOHMIDC nepeaeaasx , l(enCTBMTeJIbHO, eCJIM l.L= U(X'~I tJ) 
Cf -= <f-cx I j j t) -peueane CHCTeMU (I), TO HeTpynHO y6e.n;HT:OCR:, -qTO rrapa 

I 
I 

tIJYHKUHH 

v::: u(x,j,t):= U(~I '2j+t, i t , 
c.., 

'f! = t(X1jl t) s: f(X,ZJ+ t10, 
( 4) 

.( 8 Ta~e rrapa ~YHRUH~ 

I. "v•.. ,,;; wrl~H Il6CT.IT'Yf ~, 

! 111~~ ~~'::~!OnaulJ!'l ~ 
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V-: v-(x';F/n x: u(-x,; f. 1;+2}), 

r'" f{z'l,i) ~ r: t, t+2}) 
( 5) 

r'" c C2-Xf' fi YX + í 1:)'  i ()l2- y2Jt] 
ch[f(x+2õlovtJ+ ~] 

Y~OBneTBOpRIDT CHCTeMe (2). nanee , HeTpy~o y6e~HThCR. 

U z: u (-)(;,1' t) ) r= Cf{XI j,.i) - peuenae CnCTeMh1 

~TO eCRH 

(I), TO rrapa 
rne BemeCTBeHHhle napaaerpu .J' ) y ) 6"" 
y~OBJIeTBOpRIDT e~HHCTBeHHOMY YCJIOBHID 

R KOMDJIeKCHaR BeJIH~Ha C 

li 

a TaIOKe 

<PYHK1.U'it! 

rrapa <PYHKW'I~ 

cr~ .r{X'l,t)=: U{X'l,zt./J)' 
<[=- t{X'J,t) ~ r{x ,J,Z1; +J ) ) (6) 

~(y- 6'}J<l)., + x JC-r~ =O) 

a BeJIR~Hhl ~ 't QI"'Q C rrpHHHMalOT rrpOH3BOJIbHbl8 BemeCTBeHHhle 

IIOJIOJlrnM I) á 
. J ~ , - ~ 

W=P+L . P =-'l:+2LU6"'+W/ ) ) I ) 

(n: 
3H8qeHHR. 

(12) 

tr:::: U-(XtJ/t) ::. U(-'X, j-r'J.-t )J} I 
r~e ~epTa. K8K H BCID~ B ~aJIhHenrneM, OSHa~aeT KoMllJIeKCHOe corrp~eHHe. 

B peSYJIhT8Te S8MeHhl (8) O~OCOJIHTOHHOe pem8HHe (Ia) CHCTeMhl (2) npe
(7) 

'(8) 

r·=: feXtJ',t) s: f (-N/ J+~ t 'J) 
Y~OBneTBOpRIDT CHCTeMe (3). HaKoHeu, OHOT8MB (2) OBRsaHB o oncT8MOn 
(3) npeoopaaoaaaaea x ~  X , tt ~ t t...,. J, . llPH BTO~ aavese pe
meHne (4) CnCTeMh1 (2) rrepexo~~ B ped8ID'I8 (7) onCT8MN (3), B pemeHne 
(5) CHCTeMh1 (2) rrepeXO~T B pemeHne (6) OnOTeMH (3). 3aMBTUM, KcTa

TH. 'tITO CHCTeMa (I) HHBapHaH~Ha OTHOCnTeJlhHO a8MeH'H. 'X:...." - xl}j-t t, t.."I' 
CHCTeMa (2) B CRnY (4).(5) RHBapHaHTHa OTHOCHT8J1hHO SBM6H'H. 

X~-X}/~~-l', t..-; -t+~lJ 
a COrJlaCHO (6).(7~ CHCTeMa (3) HHBapHaHTH8 OTHOOHTeJl~MO aaMeH'H. 

, 

i ~: 
-li 

I 
; I 

r~e 

BpamaeTcR B o~ocanHToHHoe pe1ll8HHe aTOR ~e CRCTeMhl 

I Z;<2 
V '" ~h2.[;«:lC+~CJ'J-t~ ..d)+ó·J 

, eXf[~Y·x-tí.,t·y-L()//'-y2,)tJ 
lf!==C ir ,)C/H? (x -/-'M5'j + ').1/' i ) + :l ] 

I ' ,)' rr: I} 2. I')V~ <i: y ;:: _ y) Õ := Õ - 2, y /1: ;::  v - ~~ + N I O - -
~ 

, 

(I3) 

(14) 

x ~ - :lC , 1~ j +2 i , f ~ - i: · ( 9) TaRRM 06pa30M, orrpe~eJIeHHbl8 rrocpe~cTBoM (12) c rrOMOmhlO BeJIH~H_,~ 

RaK HSBeCT~o/I.2/, CHCTeM8 (2) ~orryCKaeT Hccne~oBaHHe o rrOMOmhID 
fi'=j<, v', e:'; ~' BeJIH~HhI w'=j-1'+í v', f,2.;::r'+2ijA'(f/+W 

MeTo~a 06paTHOft sanasa paccesnaa. OTcID~a CJIemeT, 'ITO 1( OHOTeMaM (I) 
H (3) TaIoke rrpHM8HHM aTOT MeTO~. IIpH 8TOM OK8ShtB88TOJl, '{TO ,mm8MHKa 
COJlHTOHOB BTHX qHcTeM HMeeT cymecTBeHHhle p8aJm'tlIDI, Ma ncropae 6y~eT 

, •. ,c.J -;.)1- l Y 

RMeIOT BH~ 

.:'\ = W I 
I 2.f == -

'7'" • c-' ;."1 2,
(., + ')..~)J u - c..v = 

~ ~J ) 

§ I. O~OCOJIHTOHHhle pellleHHR CHCTeM (1)-(3) 

COrJIaCHO pe3YJIhT8TaM pa60ThI /2/ CHCTeMa (2) 

YKaa8HO HHJKe. 

odJla~aeT OmIOCOJlH

r ,«. na O~OCOJllITOHHOMypoBHe aaMeH8 rrepeMeHHl:lX ~8) aKBHBaJIeHTH8 3a

MeHe napaaerpos c.J H f ~ na w';::: J H f' z: - r 2 . 
C noaours» 3aMeHhl ee ~ - oc ) J~ i I t ..:., J o.nHocoJlfiTOHHOe perne

HHe (IO) CHCTeMbl (2) rrpeBpa.rnaeTcR B O~OCOJIHTOHHOe perneHHe 
TOHHhIM pemeHHeM B~a 

v= 
C h2. Cf (x 

~)A~ 
+:1. Õ 1+2 V t) + ~] I 

(IO) ( 15) 

'. 2 3 
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e-xp[-Lvx - í(JAZ-"Y~)J +i'"l;t]
lf = c -:....--------"~-----..--

C{1 [fl (cc - ?v y)/ - 2 fJ t ) '- O] 
CHCTeMH (3). ITpH aTOM BemeCTBeHHHe rrapaMeTpH )U) v) 6í H KOMnn8K
CHaR Be~H~a ~ rro-rrpe~eMy y~o~eTBOpRIDT COOTHomeHHID (I), a Be
JUi1illHH ~ '"C a /"'D C rrpHHHMaIOT npoaasoasnae BemeCTBeHHHe 3HalIeHIDI.

) } 4' 
B pe3Y~:&TaTe saMeHH (9) O~OCO~HTOHHoe pemeHHe (15) cHCTeMU (3) rrpeB
pamaeTcR B OnHOCO~HToHHoe perneHH8 8TOfi ~8 CHCTeMH 

I ?vjJ~ 
• 

U = c h~ [,f ex-- 2,Y j -2, «' i ) - s- '] 
(I6) 

. ( e x e[-- i y' 'x - í (p ~ - y z)~+ ~ r I t]"fi = c.	 -. -------- }
eh[t(x-~Y'(/-2cr' ) - o'] 

I , , <:' tf	 )rne B!=lJIHtrnHH Y ) Õ I 't H o onpensaeaa nocpencraoa (14 • He
Tpy~O BaneTI>, lITO peweHHe (I6) CHCTeMH (3) noxyqaeTCR as pem8HaH (I3) 

CKCT8MI:l (2) c rrOMO~:&lO saMeHH X ---? - Z } :f~ t )i: ~ J . 
ECJIJi rerreps B perueHlm rrr» CHCTeMH (2) 3aM8HHT:& J xa fr..~-t) , 

TO Ha ocHOBaHHH (4) nO~Y~M OnHOCOJIHTOHHOe pemeHK8 CHCTeMU (1) DH,n;a 

~? ~ 
~- .	 ) 

- 0~/'{f[X+6'J+(~Y-'6')t] -rÕ} 
(7) 

::: e. e,)(f [L 'YX + i fJ -í( t- +~2_v2) i] 

Cf (!..htfl [x + 6) t{~ v- õ)i] + á} 
AHaJIOI'ZliHHM oõpaaou, saMeHHB B pelIJ8mm (15) CnCT8MH (3) t na

') f (t -J ) ,B cwry (6) rrMYtrnM O.nHOCOJIHTOHH08 pem8lUte mrcT8Mlll 

(I) Bana	 2.
?v? 

~= 

ch 2 \~ ['X. - (~y- 6)1 - õt] - õ} 
I 

( 18) 
. . (7: 2 2. • !t]

ex p [- L VX - lt l r -tp - Y ) J+ l. ~ 

Lf~<: cht}Á[x-(~v-õ)~-õtJ-~J 
HeTPY.IUiO BH.n;8T:&. l.iTO p8lIJ8Hll8 (I8) rrMY1IaeTCíl H3 p8rn8HHJI (!7) c no

MOmI>ro 3aMeHH ?C ~ - X I t.f. -7 i I 1;7:}' KpOMe TOro, H8Tpy.n;UO ydeJUtTbCR, 
1ITO pemeHH8 (17) cHcTe~ (I~ MO*HO narryqzTI> H3 pemeHMH (IS) CRcTeM~ 
(3), 3àMeHHB B HeM i: HB 3: (-t - J) . 8 peuenae (I8) CHOTeMbl (I) 

MO~O rrOJIy-qHT!l HS p8m8HM (I3) CHCTeM1i (2), S8MeHaB B HeM li. Ha 
t (~-t).	 á 

4

I[ 

TaRRM 06paSOM, Ha O~OC~HTOHHOM ypOBH8 CHcT8MH (1)-(3) H8 06
H8pYKHBaIOT pa3HH~ B rroBe.n;8HHH CBOHX p8m8HHfi. OnH8KO rrpR paCCMOTpeHHH

1li: .n;ByCOJniTOHHUX pemeHH~ a~HX CllcTeM 06HapY~BaeTCíl cymecTBeHHaíl pa3HHua 

~ 

B me rrOBe.n;8mm. 

~ 2. ~YConHToHH08 p8meHH8 cRCTeMH (2) 

Cor~acHo pe3Y~:&TaTaM pa60Tu/2/ .n;Byc~HTOHHoe pew~HH8 CHCT8MH
IIJ 

(2) rro~Y1IaeTCR CJIe.nyIO\llEM OCSpa30M. Bos:&~eM WYHKUIDi D H <Y sana 

O~ í +d.te~p['2,fl'JC+2Õtt2 V11;]+d.~ eXI'[2h(X+ZfJ1+ 2{tJ]~ 

+2fo exf [J'l H 26;j +21{ t) +,hJx t-26;.j+).Y;I,iJ]cos er 

'1\ 
· l	 + to ex P[')'floc+26;J-f 2. vJ} +2)'p- (X+~61,Jt 'l';~ iJ] ) 

'f=2,Cl { i +p7.- lU? [:l.h (X-t-2~! -: 1";1, iJ]} exf[/,lx+2õ,.Jf
I 

+ '), VI t )] e~ r fi VI x -t í TI! - í (f/, - -I/,) i ] + (I9) 

-t 2. Cl:l, li +PI exf [2.}l1 (x -+- :4f:i'IJ-t~ vJJ1J exrftiK.+~6).J+ 
+X-;il]exr[tv..x +- ~ 'L:L'j - í, (fi! - y~2 H ] J 

r~e 

;)1 =)'1. + i. V1 ) c.Jl =- !'~.+ i Vz ) 
~ . -;t 2, • -~f I = 7:1 + :;., 'fJ 61 + cJ1 »)~ =- T ~ + :4 "?~~ + W;t J 

_I _ }{ J Q d Z I _ x" I a~ Il 

()fv L -. ~ ) Ov~ -	 ~ }

?. (6'1 - V1. ))11. tJ (6'~ - y'~J?~ 
(20) 

~; =- 1"\+;;Jril J:l,+J:L11f;--f/' 11 ~t -p: I J dv J 
j -. + w~ 12. I rt- f{' I~ 1 2, I , 

. _ d Wt-W2.,:t ~t-)i l;t
do - 1 d. ~ ~ . - 2. - ~' 

Wt+w~ fi -)~ 

5 



-2, -2., - ;;.2.'1 ~ w')... - W.J. f~ - f Wi - W2., fi - )~RJ = 1c1.. A ::::-~. ci, 
,I/ 

ri tJ CE -~ ;l., 1 'r~ úf+w f-~- p2 z > 
~ + 1 }~ - f i i 7v i ) ~ 

e=(';1.'- ~)x, -t{'1:1-T~))j - Cf/~- ~~-J': +y~'I., Jt+ 80 

Torlla \lJYHKmm 'd 2, 111 O VIf' ==• li" :=: ~ ~ Jc2 (21)O 
RBnRIDTCH pemeHHeM CHCTeMH (2). EC~H Ha Bxo~e B orrpe~e~eHHe WYHK~
 

UH~ o li Y! rrapaMeTpli Ha~OJKHTn TpeôoBaHIDI
 

(~-V1)J{,>O ( 6';<, - Y~) x, > o) (22) 

IWj + iJtli e.O~ -I-Q;cll f;-f;1/f~-f~ I:óq Wj -I-~~I2, If~- r: 12" (23) 

TO orrpe~e~eHHoe YKa3aHHliM Blillie crrOCOÔOM pem8HHe CHCT8MH (2) He HMeeT
 
ocooeaaocreã npa ~lOÓliX aeuecrneaaax 3Ha't!eHIDIX Koop,rumaT X. I l/ I t .
 

B THIDPlHOM Myqae, r ,«. npa BHIIOJIHeHlm 'YMoBHll cf
 
(wCW'),) ( f 1.~ - ei: )f o H õi =f 6"'~, onpeneaeaaoe BHllI8 pemenae OIm

caaaer B3áliMo~~ltcTBHe .nByx COJIliTOHOB BMa (10), paonpoorpaasmaxca na
 
MOCl\OCTli X I '1 non yr~oM ~pyr K ~pyry. HeJIHHeitHHit xapaxrep BSaBMO

~eitcTBHR rrpliBo~T K C~nHOMY HCKa~eHHID OÔOKX COJIHTOHOB D OÔJIBCTH
 
B3aHMO~e~cTBIDI. O~aKo rrpH y~a~eHKH OT oô~acTH B3aHMo~eRoTBHR HCRaEe
HHe OÔOHX COJIHTOHOB CTpeMHTCH K HynID. OKoH't!aTe~nHHtt pe3Y~DTaT B3aHMO

~eitcTBIDI Blip~eTcH HCKnID't!HTe~bHO B wasoBliX c~BHrax.
 

B TOM cnyxae , xorna (Wi-W:t) (r/"- rt ):/=0 , Õ1 ::: b;t , a
 
Vi ~ ~~) Hame pemeHHe orrHCHBaeT BsaHMo~enCTBHe ~BYX O~HTOHOB
 

sana (lO), pacnpocrpaamcuaxca aa MOCKOCTH X I lJ B~OJID O,I:tHoit H
 
TO~ xe rrPJIMO~. HeJIHHeitHh[a xapasrep BSaHMO~enCTB1& npHBO~T I{ CHJIbHOMY
 
HCKaJlteHHID OÔOKX COJmTOHOB B Te't!eHHe HeKOTOporo OrpaHHQ8HHOro rrpOMe

XYTRa BpeMeHH. O,nHaKO npa t ~ t: C10 HCKWKeHHe OÔORX COJmTOHOB crpe

MHTCH K HYJIID. Pe3Y~bTaTOM BsaHMo~e~CTBIDI HBJIRIDTCR W8S0Bli8 C,nBHrH OÔOHX
 

CO~HTOHOB. . ~ ~ 

HaKOHe~, eMH(wi-w~J(fí - f~ J:j:O, ~ =~ H Vi =y?-, 
TO pemeHHe (21) ormCHBaeT o~ ye~eHHYID BO~HY, nany't!HBmyrocH HS
 
.nByx COJIHTOHOB B~a (10), l\OTOpHe .nB~TCH B O~HOM li TOM ~ HBnpaBne

HHH c 0~H8KOBHMH Wa30BHMH CKOP9CTHMH. TIpH aTOM oôpaSOBaHHaH TaI~ oô

pa30~ yenzaeaaaa BO~Ha OCI.WJIJll'IpyeT. ,UeltcTBHTe..:!.:bHO, rryCTn V = \{ = vz: ,
 
õ= Õi s: õ~ . Tor~a B· CIDIY HepaBeHCTB W1 +W fO ' (wc w').,)(p'J.. - p'L)..J.O
 
paar M8TplU.lli :L) i );l. T 

:... 

~6' ')..v-i 

O "Ct-1:~ 
'I- = 

\ -;;t+fi 
paBeH 2, 't!TO rapaHTHpyeT H~H't!He 3TOro ~eKTa. 

TaKHM oopaaota, npa BliIIMHeHHH HepaBeHcTBa (wi -w2,)( ff- rt) =t O 
paccMaTpHBaeMoe HaMM perneHHe OllHCliBaeT paS~n't!HHe Tnrrh[ irrpyroro BsaH
Mo~e~cTBHH .nByx COnHTOHOB BH~a (10). B rrpoTHBHoM cny't!ae, T.e. rrpH 
BlirrMHeHItm: YCJIOBIDI (wCc.J~) (f[' - f:: )::: O naiue pemeaze orrnclIDaeT He
ynpyroe BSaHMO~e~CTBHe. l1MeHHo, eCJH1 (wCW~J(f1~- fl'J ;:; O , 6'1. =i 6iJ 
TO HMeeT MeCTO rameHMe o~HOro CMHTOHa BH,Ua (tO) ~pyrnM COJIiTOHOM 
,oro lKe Bll.Ua. 3TO JlllJ!eHHe ó/.J0 BllepBble OóHapYlKeHo B paóoTe 3/ H HC
CJIe~OBaHO ~err'a~bHO B paoore' 4/. 3aMeTlIM TOJIbKO, 't!TO IDJIeeTCR cyuecr
BeHHaR Ra't!eCTBeHHaR pasHHua B rrOBe~eH1111 nHTepecyromer o Hac peilleHHR 

B cnyxae ~i z: jJ ~ H B c~y't!ae )11. =f: jJ Jv • OTMeTMM TfKJKé, 2tITO CJ1y't!a:t1 
)11..::: fi').., B03MOJKeH K8K npa uJi = úJ';.., , TaK 11 npa fi =)2. ,B TO 
BpeMFI KaK CJIy't!a~ I!i. t~ Iv BOSMOJKeH TO~bKO npn v: rt· HaKo
seu, npn(wcLJ').,)Celo- f~)=O' Õi =oi ,a Vi. f Y~ HMeeT MeCTO 
aBO~IDURR O,nHoro éo~HioHa BH~a (10) B ~pyro~ CO~HTOH TOro ~e B~a,
 
HO c ~py:rnMH SHa't!eHIDIMH napaaerpon. 8Ta cHTyaW1H B03MO!llia TO~bKO
 

npa ft z: ft . I1s sroro paBeHCTBa CJle,rr:yeT, tITO (' Õ - Y1 Jfic ::::
 
= (õ_v'~J fi?v ' rne Õ = 6"'1':: ÕÂ.' OTClO~a Bh[TeKaeT, tITO npa .y t f Y').,
 
cnpasenaaso HepaBeHCTBO y.. 1.. =t= )J.7v • Ha 3TOtl ocaone c rrOMombID (19) H
 
(20) no~y't!aeM, 't!TO rrepecTpoltKa onHoro CO~HTOHa BH~a (10) B ~pyro~ 90
~HTOH aToro ~e Bana Bcer~a conpOBo~aeTCR HcrrYCK8HHeM IDIH rror~Oll.leHH

eM HeKOTOpo~ ~ono~HHTe~bHolt ye~HeHHOH BO~HH BH~a 

(24).r~ f(x,j+f) 'f= O,I 

, rne f -HeKOTopaH r~a~KaH cp-YHKUID1 ~yx nepeMeHHIDC. 

§ 3. ~yc~HToHHoe perneHHe CHCTeMH (3) I • 

COBepillMM Tenepb B cp-YHKUKffX [) MY! B~a (19) saMeHY KOop~aT 
X -'> - X , ~ --> t , i ~ l/. • B pe3YJlbTaTe llOJ1Y'!I!M aosae \lJYHKIl,Illl O 
H yJ BH~a cf 

D~ 1 + "'-1 e<p [~fl-x+'2.Y1 J+~6'j ti] + d.,t exp l~h(-X-l-'2.Y.tr:t6~-t)]t 

+ ?v ~. e.x Frfi j (- x -I- '2.v:I -I-~ rrJ) +f ~ (- x.+'), V.tJ+ '), õ?-iJ] cos e+1

;' 

, 7 
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-t te ex:p [?v;Uí(-X. +')..Y.!J+'L~t) +?vj17..(-X+-~Y1 +2 6"'~ t)] J 

f:: ~Qí { i +- f~ ex F[2,f~(- oc + ~ v~J-i- ~ ()?, t)J} ex r'[)Ai C-X+'),.~J+ 

+~6!iJ] eXr[-L~X - i ()I/v_V/J)} + í7:1. i] + 

+~QIv{ i +~,i e>(/JrZjfi(-X+~Yíj+'JvÕt.t)]J x 
(25) 

o, e>!j' [;<& X +2.v'~ j + 2. õ:l, ~)] €-X I'[-" y~X - i (;/f:-vil1+ í T~t], 
r;:J;e 

;t)l2 ~ z J
(9 ::: - (Vi - v~) -x: - 'f! - 1 -Jf~ + Vlv )J+ (rr:t- 'T?v)v + eo , (26) 

IlOJIYlIaeMDIe c rrOMOll.\:h1O aTIDC @7HRI..Wtl D H y! rrocpencraox WaPM,YJI 

(21) nosue <I>YHRmIH Lr H 'f' ,01IeBH,nH0, JIBJImoTCR peneazex CHCTeMJ:.l 

(3). HeTPY.nHO y6e.nHT:hCR, lITO rrpH BHTIOJIHeHHM YCJIOBHR (22) H (23) aTO 

p8rneHHe He HMeeT oc06eHHOCTen rrpH JII06HX Bell.\eCTBeHHHX 3HalIeHHRX ROOP.nH

HaT .X, :J (·i 
IloCMOTpHM Terrep:h, K8ROBO nOBe,neHHe aToro perneHRff. B THITHlIHOM.' (ao 2

CJIYlIae, r ,e . npa BHTIOJIHeHHM YCJIOBHtl Wt-W~)( rt - J?.) f O H Y1v;..í 
aTO pemeHHe OITHCllBa8T B3aHMo,netlcTBHe ,nByx CO~TOHOB BH,na (I5), pac

rrpOCTpaH.RI<lltHXCR na IIJIOCROCTH X, I :J non yrJIOM ztpyr R ,nPyry. 06a 

COJIHTOHa Hcrr~TllBalOT CRn:hHOe HCRaxeHHe B 06JIaCTH B3aHMo,netlcTBHR, o,n

HaRO rrpH y,naJIeHKH OT 06JIaCTH B3aHMo,nenCTBHR HCRaxeHHe OdOHX COJIHTO

HOB CTpeMHTCR R HYJIIO. OROHlIaTeJI:hH~tl pe3YJI:hTaT B3aHMo,netlcTBHR B~pa~eT

CR TOJI:hRO <Pa30BUMH C,nBHraMH. 

'B TOM CJIYlIae, Ro-r,na (cJ C W~J ( f/' - ft) f. O, Vi =V?v ) 6'1. f 62, pac

CM8TpHBaeMoe HaMH pellleHHe orrHCllBaeT B3aHMo,netlcTBHe .nBY~ COJIHTOHOB 

BH,na (15),. pacnpocrpaaaxmaxoa na IIJIOCROCTH X'i B,nOJI:h OJlHOn H 

TOtl ~e IlPJIMOn. B3aHMo,nenCTBHe Me~ COJIHTOHaMH IlpHBO,nHT R CRn:hHOMY 

HCR~eHHIO 060HX COJIHTOHOB B TelIeHHe H8ROTOPOro orpaHHlIeHHoro npOMe-

JKYTKa Bp6MeHH, O,llHaRO npa t ...., ± oo HCRaxeHHe 060IDC COJIHTOHOB fi 

CTpeMHTeJI R HYJIIO. Pe3YJI:hTaT B3aHMo,nenCTBHR BHp~eTCR TOJI:hKO <Pa30BH

fim C,nBHraMH. 2. z, 
HaROHeu, rrPH(w.cW:t)(ft - f~ )fo, v{ = y~ H ot.:: Õ", pac-

CMaTpHBaeMoe pemesae orracxaaer yemmeHHYIO BOJIHY, 06pa30BaHHYIO ,nnyM.fI 

CJIHBillHMRCR COJIHTOHaMJiI BH,na (15). IlOJlYlIHBlIlaJICR ye,nHH8HHaJI BOJIHa OCUHJI

JIHPyeT. 

TaKHM 06pa30M, B ('..JIyqae(wL-w~)(r/'- f?..~)fO saprnaa , B03HHRalOlllaJI 

B npouecce H3YlJ.eHHH B3aHMOne~CTBR.f{ fiByx COJIHTOHOB CHCTeMH (3), non-

TopReT B TOlIHO'CTH TY RapTHHY, ROTOpaa HMeJIaC:h rrpH paCCMOTpemm B3aHMO

,neHCTBHH ,nnyx COJIHTOHOB CHCTeMhl (2). Pa3HHIJ,a COCTOHT TOJI:hKO B TOM, 

lJ.TO BO Bcex YTBe~eHRHX rrpenH.nYmero rraparpa<I>a napaMeTp~ VI J v~ 

H ~ J ÔI.. nOMeH.RIDlC:h M8CTaMH. 8 

PaCCMOTpRM rerreps CJIYliatl , sorna (Wi-W')(ff.'J..- y; )=0, a 'V1. =I=";~. 
BaToM CJIYlIae HMeeT MeCTO rallleHHe O,nHoro COJIETOHa B~a (15) ,nPYrHM 

COJIHTOHOM TOro xe sana. 3Ta cHTyamm B03Mo~a TOJI:hRO npa fI.'},. =J2,~' 
O,n;HaRO ,nOrryCTHMH K8K CJIYlIatl ,JA L :=:.)A ')., , TaR H CJIYlIaH",ui I ft~ . Ta

KHM 06pa30M, rameHHe o,nHoro COJIHTOHa ,nPYrHM COJIHTOHOM B CHCTeMe (3) 
He HMeeT KalIeCTBeHHoro OTJIHlIRff OT aToro ~e rrpouecca B CHCTeMe (2). 

t
 
Paccaorpaa, HaKOHeu, CJIYliatl , sorna (wctJ~)(ff-f;)=O, Vi = y~ ,
 

a ~ t õ2 · BaTOM CJIYlIae anrepecymíee nac peUleHi~ orracasaer aBO


JIlOumo onaoro COJIHTOHa BIma (15) B ,nPyrotl COJIHTOH :3TOro JKe BH,na, HO c
 

,nPYI'HMli 3HalIeIrnJIMH napaxerpoa. 3TO .fIBJIeHHe B03MOJKHO KaR npa WL :;:: J,t ,
 
TaR H npa f1.2. =!l . Vi snecs 06HaPYUBaeTCR CYlI.\eCTBeHHaJI pasaana 
Me2K,IJ;Y CHCTeMaMH (2) H (3). netlcTBHTeJI:hHO, rrOJIOJKHM cJ1.:'w~;::. W=:JA + i. V. 

IlycT:h, zazee , õ;l,:::Y J 017-,-:::.0. Tor,na c Y1I8TOM (20) H (25) B~pa~eHHR'\', 
,lJ)lH <PYHRUHn D· H Y! UpHM,YT BH,IJ; 

Oz: i +oI.,expU'fC-x+:LvJ+ze;;tJl +o(2e"I'[~f(-x+:l."r2o;.-tJ], 

~ ::: 2o.iexp[f(- x + Iv vJ +:J.~ t)] exp[- ~Vx. -l (f 2._ ..;2.)d+ ~?:1i L 
rne d.. f).. > O - rrpoH3BOJI:hHO. BwrCHHM, KaROtl npouecc OITHCllBaeT 

paCCMaTpHBaeMOe HaMH pellleHue npH T8ROM B~60pe <PYHRUHtl D H ~ 

HeTPY,IJ;HO BH,neTb, lITO npa (6'~ ~ ~))A > O H t: ~ - co B HailleM pe
rneHHH nPHCYTCTByeT ye,nHHeHHaR BOJIH8 BH,na 

2JA2., 
tr= 

clt Z [/ex-~ vi -2 ~ i) - S't]
 
lU_ e-xp i- ív'x - i (p2_ Y'Z):J + i, T{ t] (27)
 

1 - C L c h [ P (ee - 2 v.1 - 2- f51. t ) - a
1 

J J 

rne 5)1 ::: ~ i 11 cLt ) CL =01 €)(I'l -~l. IlpH ( Õ'J.. - s;.)ft < O ara BOJIHa 

rrO.fIBJIReTCR npa t ~ 00 • KpoMe TOro, npz (6"1 - 6'~J fi <OH i: ~ 00 

B HallleM pellleHHH co,ne~TCR BTOpaR ye~eHHaR BOJIHa B~a 

?v IA z, 
lJ= I tf = O I (28)

G h2, [f (x -?, vj - Z ô1v t) - b~ 1 

rt 
:) rne b'').. = L f Vl d.. 2.. • IlpH ( 6{- ~)p. > O ara BOJIHa B03HHRaeT npa 

t ~ - oo?.. • TaKHM 06pa30M, eCJIH (6"';t - ~ J.p » O , TO npa t-"? - 00 

H8llle pelll8HHe HMeeT aCHMIITOTHKY (27), a rrpH t-> 00 OHO JiIMeeT aCHM

nToTHRY (28). Ha060poT, eCJIH (6í. - 6~J.f< >O, TO npa t ~ - 00 naue 

pemenae HMeeT aCHMIlTOTHKY (28), a npa i: ~ 00 OHO HMeeT aCHMIITOTH

8Y (27). 3'1'0 3HalIJlIT, lITO rrpH (6i,- 6!)jA > O paccM8TpHBaeMoe HaMH perne
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HHB orracssaer aBOJlIOUIDO COJlHTOHa (27) B COJlliTOH (28), a npa 

(51 - ~J)A > O aTO penenae OIlHChIBae'l: aBOJlIO:u;mo· COJlHTOHa (28) B COJIHTOH
 

(27}. MH B~M, qTO aBOJIIOUHR COJIHTOHa (27) B CO~TOH (28) corrpoBo~


naerca HCqe3HOBelU'IeM (rrOrJIOmeHHeM) r - BOJlHl:l. Ha060poT, aBOJIIOUID!
 

COJIETOHa (28) B COJlHTOH (27) corrpoBo~aeTcR rrORBneHHeM (H3JIYQeHHeM)
r -BOJIHIi. Bnepaue aTO RBJIeHHe 6WIO 06HapYJKeHO Ha~ panes B .n;PY


ro~ CHcTeMe ypaBHeHH~ /5/.
 
H3 paBeHcTB (27) H (28) CJIe,IJ;yeT, qTO K3JIyqelU'Ie RnM rrOrJlOmeHHe
 

•	 
<fi -BOJlHIi oonpoaoxnaerca H3MeHeHMeM wa30BO~ CROPOCTH cr -BOJlHIi. I1PM .\ 

aTOM MeJK,IJ;y aMIIJlliTy.n;On c{ r -BOJIHIi H pa3HOCTl>IO 0'1. - ~ ~30BHX. 

CRopoCTe~ Ir - BOJIHIl .BlillOJIHReTCR COOTHOllIeHHe 

H I e1.12. =2 (()1 - 6'~J.P 2. ) 

HeIfocpe.n;cTBeHHo BIiTeKaI01l\ee H3 rm B CR1IY paseacrsa õ';l.,:= v -= Vi •
 
SaMeTHM, qTO M3 )J;BYCOJIHTOHHOro pelIleHKH CHCTeMH (2) rrOJlyqnTl>
 

peuenae , orracssamiee npouecca H3JIyqeHHR 1:1 rrOrJIOmeHWI tf -BOJIHIi,
 

HeB03MOJKHO.
 
CY1l\eCTByeT e1l\8 O)J;HO RBJIeHHe, OTJIMqaromee CHCTeMY (3) OT CHcTeMl:l
 

(2). GYTl> ero COCTOHT B CJIe.n;yI01l\eM. ITYCT:b CHOBa cJi =WJ., =cJ =J" + ~ v .
 
Tor.n;a COrJIaCHO (20) 1:1 (25) BhlpaJKeHKH .If)Ul epYHRt.ma O 1:1 y! rrpmmMaIOT
 

BK,It
O z: { + cLt ex p[2f (- x +~vJ+~~ t)] + o(J.. ex r[~f (-x+~ vt+26~i)]t

+2f. e-x p[2.;< (- oc+'),,,d) + ~fI (ô1 + õ~)t ] c.o s ti, (29)
 

\f/.= 1Q1 ex F[f (-x+:l"l +'),~ i) - t V'C - «r': ";2)1+ i1JJ+
 

+'l..Q",e'r [f (-x +1.v1-1".2 6':tt) ~ ivx- í(,:L_ v"-)! + 'v r~t.],
 

r.n;e B CRHY (26) KMeeM 

():: (1:
1

- 7:
h

) t + eco (30) 

HeTpy~o BlmeTl>, qTO npn (6"'~ - Ó1 J)A > o H t -7 - so nonyxaeaoe 
c rrOMOml>IO (29) H (30) pelIleHHe CHcTeMH (3) HMeeT aCHMTITOTHKY 

?vf2. JtY= 
(31) c h?v [;< (~C - A, Yd-~ 6i t) - b1 J	 1,ú 

10 

;.. 

[ • • 2. 2. ' t]e x I:) - L Yx - ~ (;< - Y )J + l/ (;'1

r{,= C 
1	 v/1 Cf (X - ~ YJ -~ 6'1 -/;) - S"1 ] 

rne ~1 = t Rn cli ' C t =Q1 e xP(-ri)' a npa ( 6~ ~ )'p > o Ht 4> 00 aTO peneaae MMeeT aCHMIITOTHKY . 

1v)A 'L
 
if:: ,
 

eM?" [,(x-~Yd -:LG'?J-t) - ~:tl 
(32) 

e-x IJ [- LYx - i (jA ~ - y?.) Y+ ~ 'tI.-i] 
\fi::: C~ i '"]'

G h[JA (X - ~ Y:J - ?v r9~ 'u) - o~ 
rne ~~:=. -t1Ltl c:f.-.';v , c?-.= O{'Jvexp(- d~) o eCJIBHa060poT, 

(6"1 - 6"",lfl > o ,TO npn t ~ - eo paCCM8TpHBaeMoe Ha~ peaeaae HMeeT 

aCJlIMIITOTHKY (32), a npa t ~ 00 OHO HMeeT aCHMIITOTHKY (31). TaKHM 

06pa30M, B paCCMaTpHBaeMOa ce~qac cBTya~H HalIle pemeHHe OllHCliBaeT 

aBOJlIO:u;mo COJmTOHa ( 3I) B COJIHTOH (32), e CJIH (õ~- 61)}< > O , a e CJIH 

( 6'i - õ:d? > O , TO HMeeT Me CTO aBOJIIOIJ;WI COJIHTOHa ( 32) B COJlHTOH 

(31). CymecTBeHHo OTMeTMTl>, qTO B .n;aHHoM CJIyqae aBOJIIOIJ;WI o~oro' co

JI1:ITOHa 'B ~pyroa COJmTOH He corrpoBo~aeTcR HcnyCRaHHeM HJIH rrorJIOme

HHeM .n;orrOJIHHTeJIl>HOa ye,rumeHHOa BOJlHhI BH,IJ;8 (24,), RaK aTO caao 06H8PY

aeno npa paccaorpeaaa ,IJ;BYCOJlHTOH}wro peueaaa CHCTeMhl (2). TIpH aTOM 

Ha OCHOBe (20) crrpaBe~HBH paBe~cTBa 

)( r e i / ?. =~(Õi-Y)J<~) H/cl-l2.~?v (6'?v-Y)jA~) (33) 

aHaJIOrH~ue paBeHcTBY (11). Vi3 8THX paBeHcTB CJIe.n;yeT, qTO rrpHpame

aae fe~ I~.... 1cL 12. KBaJWSTOB 8MrIJIHTY.n; <fi - BOJlHl:l CBR3aHO c p83-'
 

HOCTl>IO ~ _ tr ~a30Bl:lX CRopoCTea ~ - BOJIHl:l rrpOCTl:lM COOTHOllIe:t i 
HJlIeM 

( \ C2.1 ~ - IC1.1 ~) J{ :: ~ ( Õ?-- ôt))A- ~ . 
H3	 paBeHCT-B (33) CJIe.n;yeT, qTO
 

- ){ Ic, 1;1., i1 I c~1 ~ . y
 
6"1. :::: 2, + Y , (J~::: ~ + . (34) 

'L f< .?vf 
IIyCTl> )" i H 21.., pasaa COOTBeTCTBeHHO HaH60JIl>lIle~ H HaBMeHl>me~ as Be-

JlHlllIH ~ H ~I Cll~. Vi3 paaeacrn (34) CJIe.nyeT, qTO eCJIli napa-
MeTp V l.j<kelKHT BHe 'l"HHTePB<lJIa (-)'i 1 - ),2,)' TO CrrpaBe,IT,1InBO aepasea-

CTBO 6'1 Õ:L > o . B rrpOTHBHOM cnysae , T. e. npa Y E (- J1 ) - Sz ) 
MMeeT MeCTO HepaBeHCTBO 6'1 Õ2, < O • OTCIO.n;a CJIe.n;yeT, qTO B CJIyqae 
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Y f (- )1 / .. ')~ ) COJIHTOHhI >31) XI (~2) B O,UHOM H,IJ;BHJK,YTCR TOM 

JKe HanpaBJI6HHH. HaOOOpOT, eCJIH"'; f: (- )i/- ).2-) , TO COJIHTOHhI (3I) H 

(32) ,nB~YTCR B npRMo npoTHBOnOJIOJKHHX HanpaBJIeHKHX, T.e. paccMaTpH

BaeMoe HaMM perneHHe BaTOM CJIyqae onHcaBaeT OTP~e~e COJIHTOHa. Pe

llieHHR TaKoro THna BrrepBHe O~H OOHapYJKeHU B paooTe 6/ npH paccMoTpe-

HHH ,npyron CHcTeMH ypaBHeHXIM. 

§ 4. JLl3'YCOJIHTOHHOe peuesae CllCTeMN: (1) 

SaMeHRM reneps B BblpaJKeHHíDC (19) MR CPYHKImM O R l.f KOOP,lUl:-

HaTY y. na f (J -t) pe3YJI:bTaTe nOJIYTffiM <PYHKunã o H <p. B 

BH,JJ;a 

D~ i -+- cL, uf ['LI, (x. -+- õ'J -+-;1/ t J] + ti~ e? [2j1fl- (x-+-o;j -+- '{ t)]+ 

+ ?vfo exl' [fiex. + õI';j -+- v/tJ+j').,(x+õ:<''j-+-v;-tJ] e es (J+ 

+ to e.x P[2f'1 (x -+- Õ;J-t YI ' t) +;)./2- (x+ õ').,:f +Yj.: tJ] ! 

<fi: '),QI { 11-~'J,. 'l-< r[2h(x -t õ').,1-+- -: i)]} exr rf, (X-t (35) 

[' .Ti· ('r t ~ l)+]
T~1+Yt' t )]eXI"' t-YtX,+t- rJ-- I.J r,+)A.1. -Vi +
 

+2.Q'J,. t1 +~i ex p [:t'~ (x + ~14 1- Vi: t~) e.x~ rf~(x +
 

+tõ'J,.1+"~tJJ eXf[vv').,?éH :~-L(~th-..",ytJ, 
rne Y1' ;::. ~Y\- Ô1.) \/; = ~ Y')v- õ~ , a 

() ~ (V1.-V~,) oc + ±('rl-T~J j - ( ~ 
He~PY,UHo BR,neT:b, tITO <PYHKUKH 

d~	 ~ 
LA :: ~ - lV1 D (P = 

"1x:t ,7 O 
JIBJIIDOTCR peuieaaex CHCTeMhI (1) • .llanee, 

BRH (22) II (23) rapaHTHpyroT OTCYTcTBRe 

npa JIIOÔWC BemecTBeHHlDC3HatIeHRHX soopnaaar X / i (i . 
BHHCHHM Tenep:b, KaKOBO noBe,neHHe 3Tora pemeHRR. HeTPY,n»o npoBe~ 

PRT:b, tITO eCJ1R(wi-c.J~)(f12.- F~)fO'H 61 i c?Á. ., TO paCCM8TpRBae

Moe 3,neC:b pellleHRe CRcTeMH (I) onncHBaeT ynpyroe B3alIMo,ne~cTBRe .nByx 

COJlHTOHOB B~a (17), pacnp6cTpaRHIDmRXCR Ha TIJIOCKOCTH X,JC no,n 

yrJIOM npyr K ,npyry. B TOM cnyxae , xorna (Wt - W".) (fi2.- ft) f oI 6L == 6'l. ' 
a YL =1= y~ ,Hallle penenae omscuaaer ynpyroe B3aRMo,neicTBlIe .1lByx CO-

JlHTOHOB sana (17), pacnpocrpaarmuaxca na TIJIOCKOCTH X, ;; B,nOJI:b 

12 

o o - ~+)A;-v~2:.-;<;+YJv2.)t+ e

(36) 

HeTpy,lJ,HO yoe,nRT:bCR,	 tITO YCJlO

ocooeHHocTe~ Y aTora perneHHJI 

I,' 

O,nHOH H TOR xe n,PRMotl. Hasoaen, eCJIR (w i - J)~) (pt..- yt) :f o , 
6"'1 =6i R Y1.::: y z, ,TO RHTepeCYIOmee aac peIiIeHHe OnRClIBaeT O,nHY 

ye~HeHHYro BOJIHY, oopa30BaHHYro ,nBYMH CJIRBrnllMRCR COJIRTOHa~rn B~a (17). 
KatIeCTBeHHaR KapTRHa Ka~oro R3 ynOMJIHYTUX BMille npoueCCOB TOiK,neCTBeH

Ha c TOtl, KOTopaR YJKe BCTpetIaJIaC:b B aHaJIOrHtIHOH çRTyaUKH B CJlytIae 

CRcTeM (2) R (3). . 

ITocMOTPRM Tenep:b, KaKoBO noBe,neHR8 paccM8TpRBaeMoro 3,neC:b perne

HIDI npki BJInOJIHelillR YCJlOBJIIJI(wcW~)(fl--f:):::O. B TOM CJlytIae, sorna 

G1 :f: 6""",:t ,RMeeT MecTO rauenae onnoro CDJIRTOHa BH,JJ;a (17) ,nPYI'RM 

COJIllTOHOM Tora ze BH,Ila. 3,nec:b B03MOjKHh[ CJ1ytIaR KaK c W1 = uJ~ ,TaK 

H c )12..-.:= ft ,H, CJle,nOBaTeJIbHO, B03MOiKfiO KaK ;<1 =)1~ ,TaK R 

)J =f)l~ , T. e. RMeeT MeCTO nOJIHOe CXO,nCTBO c BHaJIOI'RtIHotl CR

TyaImei1 MR CHCTeM (2) R (3) • .llaJIee, eCJlR 61. =õ~ ,a "'1 t= v'k , 
TO HMeeT MeCTO aBOJIroI.J;WI onacro COJIRTOHa BR,na (17) B ,npyroft COJIHTOH 

TOro iKe B~a, HO c ,nPYI'RMR 3HatIeHRRMR napaMeTpoB. 3Ta cRTyaU3R B03

MOiKHa TOJI:bKO npa j/::: (JJ.J2- • IIycT:b Ü::: 6'1 z: 6'~ . Tor,na R3 paBeHCT
~ ~ j. ( ( 

aa fi = f~ cneztyer , tITO eJ-";1.))11::: õ-v')...)/-!'}y ,T.e. rrpa 

YL :f: yz, HMeeM fl t. =1= )Is. · 8To 3HatIRT, tITO 3BOJIIOI.lWI O.IUIoro 

COJIRTOHa BR,na (17) B ,npyro~ COJIHTOH aToro iKe BH,na OOR3aTeJI:bHO con

poBOiK,naeTCR RcrrYCKaHReM HJlH norJIOmeHReM ,nonOJIHlITeJI:bHotl ye.nRHeHHO~ 

BOJIHh[ Blma (24). KpoMe TOro, R3 paBeHCTBa(~-vd)l1=(Õ-Y~),fIz 
czenyer , tITO õ:/: Yi R õ f vi9.J ,T • e. B BJIpaJKeHIDIX (35) ,IT.1LfI 

<PYHK1.U'lit- D H ~ HeJI:b3R IIOJI02lUtT:b a1. =f: o ,aJ.. = o MR 

Q1. = o ,Q Â, f o . 3TO 3HatrnT, tITO B ClICTeMe (I) HeT pemenaã, 
orrnCblBa1OOU'IX npoueccs R3JIytIeHRH MR IIOrJIOmeHRJI YJ - BOJIHJI. TaKHM 

oopa30M, paccMoTpeHHoe BHme ~YCOJIRTOHHOe perneHRe CRCTeMhl (I) no KO

JlHtIeCTBY R RaqeCTBY B03MOJKHUX BápRaHTOB COBna,naeT c ~YCOJIHTOHHJIM 

pemeHReM CHCTeMhl (2) R OTJlHtIaeTCR OT .nBYCOJIHTOHHOro pemeHHJI CRCTeMhl 

(3). 
CymecTByeT eme O,nHH nyT:b ~ IIOJlytI~HHJI .nBYCOJIRTOHHoro perneHHR 

CHCTeMhl (I). VIMeHHo: 3aMeHHM B BHpaJKeHRJIX (25) Mil ~HKIl;Htl O R ~ 
Bpewr t na t(t -J) . B pe3YJI:bTaTe nOJrYtIHM qJYHKmm D R iJ BR

,na 

I D = i + clt e,'1()J [2)1, (-x +'1/1+ 51!)] + cX,:J.- e><j' [Zfllv (-x+ V~!+ ôíilJ+ 

+ l-,to "r ftl-x+ v,-j+ 6'1 t) +)A~(- =t +V/.! -f- (J~ i)] e.os e + 
-	 (37)r + toe:ijl L';",{(-x,+y:!+~t)+2jA:L(-X1-V:!+Ciit)]

\	 
~ 

p~ M t { 1. +p",e-x (' ['LflJ-(- :IG-+- v;(+- b,.,i)]) QXt' fjtC- x -+-v,'r 
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;.. 

+ Õ1 t)] e.xr [- ~ VI X -, L ( ~i +,;- v/,) :f + ~ ~! -t ] +
 

t~Gl~ { i + fi e.xr[2fi (- x +YL';j + (91-t)]} e,xp[f).,(- X+ v; J-t

+ õ:tt)]	 e xpl- L'V iLX -- ~ ( ~ +JA ~ - Y;-)d t í i i] , 
r,ne 

Yi '	 =- ~Yi - 0'1 ) v~ =- 2,y~ - 5':t } • 

Q ~ - ("'~-y~Jx - ( ~ - ":+;1;-- "',"'-;ti;+ v:):r ~Jr:,-t:J.-)t + (lo. 

01ieBH,IUi0, 1iTO rrOJlY1iaeM1le c rrOMOm:hlO 8THX WYHKWdt D H P nocpencr "
 
BOM (36) CPYHKrurn U" H. r y,nOBJIeTBOpmoT cHCTeMe (1). I1pH BlffiOJl


HeHHH YCJlOBR~ (22),(23) 8TO pemeHHe He HMeeT oc06eHHocTen rrpH JlIDóUX
 

BemeCTBeHHUX 3Ha1ieHHílX xoopnanar . HeTpy,nHO BH,UeT:h, 1iTO
XII, 1, 
tPYHKmtH o H <p BH,na (37) MorYT (5HT:h rrOJlY1ieHll H3 CPYHKW'I~ o H P
 
Bli,na (35) c noaouao 3aMeHll xoopnanar x...:, - x.):J ~ i: ,t.."J. I10CKOJl:hKY
 

HMeHHO aTa 3aMeHa Roop,nHHaT CBR31lBaeT cHcTeMY (2) c cHcTeMo~ (3), TO
 

B03HHRaeT HJIJII03HR, 1iTO onpeneneuaoe c rrOMOll\:hlO ~YHKlllI~ D H <f BH,na
 

(37) .nBYCORliTOHHOe pemeHHe CHCTeMH (I) 6y,neT RMeT:h 60Jlee 60raTYlO ,nIi 


HaMHKY, HeJKeJm aHaJlorWlliOe peueane , onpeneneaaoe c nOMOm:hlO <PYHKUH~
 

O H tP Bana (35). I10CMOTPHM JKe , 1iTO npcacxozrar aa caMOM nene ,
 

B THIIH1iHOM CJIY1iae, xorna (WCw~J(p/"'- r;) I o, a '2'li - fiJ.1lv '1')...-6-')., ,
 
Hame perneHHe OIIHcHBaeT yrrpyroe ~3aHMo.neHCTBHe ,nBYX COJlHTOHOB BH,na
 

(I8), pacrrpocrpaaamraxca ua IlJIOCROCTH 'X, J non yrJloM ,npyr R ,nPyry.
 

ECJlH xe (w1.. - W~) ( f f - f:f) =I O) 'Lylo - (11- ~ ~ y~ - (Jz, ,a ~ t Õ'Jv '
 
TO paCCMaTpHBaeMoe HaMH perneHHe OrrHCaBaeT yrrpyroe B3aHMo,ne~CTBHe ,nBYX
 

COJmTOHOB BMa (I8), pacnpocrpaasnaaxca na ilJIOCKOCTH X, J anons
 

o,nHott H TOft xe rrpHMO~. HaKOH8U, npa (WCW?-) (jt- fl); o , )li = y~ H
 
()i =. Ô'Jv aTO pemeaae onacssaer O,nHy ye,IijiHelUfYlO BOJlHY, 06pa30BaHHYlO
 

.ztBYMH CJmBlilliMHCR COJIHTOHaMH BH,na (18). TaKHM 06pa30M, IIpH (<.DL - w~J x
 

)( (y,t" - f; ) f:. O aasero HOBOro no cpaBHeHHIO c TeM, 1iTO 6blJIO pansue ,
 

He o6HapYXHBaeTcR. 1
 
IloCMOTpHM reneps , 1iTO IIpoHCXO,nHT IIpH (W i - w')..J (f;-f~)::: O • HeTPY,n


HO BH,neT:h, 1iTO rrpH?v "V1.- 6'1-1~ "VJv - õ~ name peueuae OIIHCliBaeT raueaae
 
onnoro COJillTOHa sana (18) ,npyrm~ COJIHTOHOM sroro JKe BH,na. STOT rrpo 1 
IJ,8CC B03MOxeH RaK npz WL =- c:J ~ ,TaK li! npa f 1~ = f ').,'L ,T. e. B03

Mt>JKHO ramexae KaK B CJIY1iae )A i = )A~ , T8K H B CJIY1iae fi L T )A~ .
 
,UaJIee, rrpH2vi-~ =. '/vV?v- Õ?, ,HO õi =1= Õ:J., HMeeT MeCTO 3BOJllOllIDI
 1
onnoro COJrnTOHa BMa (18) B ,npyrott COJmTOH aroro JKe BMa, HO c ,nPY- I , 

rKMH 3Ha1ieHHRMH rrapaMeTpoB. 01ieBH,nH0, 1iTO rrpH aTOM BllnOJlHReTCR He

paBeHCTBO Yi f YÂ, , T. e. WL =f:. úJlv • 3HatrnT, crrpasenmrso paBeHCTBO 

f i2- = y:: . 113 8TOro paBeHCTBa caenyer , 1iTo(õcYt )flt.= (6i-Y~))l~' 
ThKHM 06pa30M, BaTOM cHTyamm ,nOJlJKHO BlffiOJlHRT:hCR HepaBeBCTBOflt. =I=)f~. 
B CRrrY aToro HepaBeHCTBa nO~Y1iaeM, 1iTO OllHC~BaeMaR paCCMaTpHBaeMHM 

3,neC:h perneHHeM aBOJllOURH O,nHoro COJlHTOHa BH,na (I8) B ,nPyroH COJlHTOH 

aTora ~e BH,na 06R3aTeJlbHO COIIpOBo~aeTCR HcrrYCKaHHeM HJlH rrorJlome

HHeM ~OIIOJlHHTeJl:hHOM ye,nHHeHHOM BOJlHll BH,na (24). HaKoHeu, H3 paBeHcT

Ba(~-Vf.),flL=(6"?v-Y?.LP~cnenyer , 1iTO eCJIH vi = 6'1- ,TOYÂ,:: õ~ • 8TO 
3Ha1!HT , 1iTO B BllpaJKeHHRX (37) )])IR CPYHKImH D H P HeJl:h3R nono

XillT:h ai::' o ,q~ i o IDm q1- =f o , q;t, = o ,T.e. H3 zarepe

cYIOOlero aac peuieaaa HeB03MOilCHO nOJIY1iHT:h peueaae , OIIHCliBaIOOlee nponec

CH H3JIY1ieHIDI IDm nOrJlOmeHIDI f - BOJlRll. 

CYMMHPYR Bce CKa3aHHOe Bllllie, MII BH,n;HM, 1iTO .nBYCOJIHTOHHble penrenaa 

CHCTeM (I) H (2) HMelOT o~HaKoBYlO ,nHHaMliKY. O,IUiaRO ,nHHaMIlRa .nBYCOJIH

ronaoro penetras CHCTeMU (3) ORa3liBaeTCR corase , HeJlteJlH ,IUiHaMIiRa ,nBy

COJIHTOHH1lX pemeHHít CHCTeM (I) H (2). ITpH ::ITOM BUffCHReTCR, 1iTO B TH

IIH1iHOM CJIY1iae, T. e. npa BID10JIHeHHH aepaseacrsa (wCcJ~} (yl'- fi:) 1= o, 
,nHHaMHK8 ,nBYCOJrnTOHHOro perneHIDI COBna,naeT Y Bcex Tpex CHCTeM. Pa3

HHHP B ~HaMHKe ,nBYCOJIHTOHHHX ~em~HH~ aTHX CHCTeM 06Hapy~aeTéR 
TOJl:hKO B CJIY1iaê (W1--ef)')J(f1~- f", )= O • 8Ta pa3HHU8 COCTOHT B TOM, 1iTO 

c nOMOm:hIO ,nBYCOJmTOHHOrO perneHIDI CHCTeMII (3) y,naeTCR OIIHCaT:h rrpouecpli 

H3J1Y1ieHHJI B noraoueaaa tf - BOJlRll, à TaIOKe npoueco a;SOJlIOmm onaoro 

COJIHTOHa 3TOtt CHCTeMII B ,npyroft COJIHTOH aToM JKe CHCTeMbl, npOBCXO,nR

mHft oea HcrrYCK8HIDI: l1IJIB norJIOmeHHR ,nonOJlHHTeJl:hHOH yeromeHHott BOJIHll BH

,na (24). I1pn aTOM B03MoxeH CJIY1iatt, Kor,na HCXO.nHH~ CQJIHTOH H KOHe~ 

COJIHTOH HMelOT nPfIMo rrpoTHBOnOJIOJKHlie HanpaBJIeHHR ,nBIDKeHml, T ~ e • npÓBC

XO~T OTpaJKeHHe COJIHTOHa. 

1. Mel'nikov V.K. 
2. MeJl:hHHROB B.R. 
3. MeJI:hHHKOB B.R. 
4. MeJI:hHHKOB B.R. 

5. Mel'nikov V.R. 

JilITepaTypa 

Lett •. Math. Ph.~LS •..-1 1983,
Ilperrpzar owrn P'~-tl6-724, 

I1sB. BY30B - P~otI>H3HRa, 

Ilpenpzar ORffiI P2-87-494, 

r.t , No ~. p. _129-136. 
.llY6Ha: 0IDn1, 1986. 

1987, T. 30, M7 • 

.IJyOHa: OWili, 1987. 

Phy s , Lett.,. 1986, v. A118, No 1, p, 22-24. 

6.	 Calogero F., Degasperis A. Lett. Núo~o ciffiento, 1976, v. 16, 
No 14, p. 425-433. 

PyItOnnOb	 nOOTYDBJIa B R3,naTeJI:hCKMH OT,nQn 

7 08HTfiOpR 1987 ro,na. 

14 15 



HET Jll1 nPOEEJIOB B BAlDER EHE.1llOTEKE? 

B~ Mo~eTe nonyqHTb no noqTe nepequcneuu~e uume KHHrH, 
ecnu OHH ue fi&nH 3aKa3aH~ pauee. 

Jl7-83-644 TPYilbl ~-le:KnyuapOJlHOii mKon~-ce~mnapa no 
~H3HKe TH~en~X HOHOB. AnYIDTa, 1983. 6 p.55 K. 

Jl2,13-83-689 TPYilbl pafioqero cosemaHHH no npo6neMaM 
H3nyqeHHH H /lCTCKTHPOB3HHH rpaBHT3UHOHH~ 
BODH. Jly6Ha, 1983. 2 p.OO K. 

Jl13-84-63 TPYilbi XI Me~nynaponuoro CHMn03HYMa 
no HnepHoii 3neKTPOHHKe. EpaTucnasa, 
YexocnosaKHH, 1983. 4 p.50 K. 

JIZ-84-366 Tpynbl 7 Me~nYHaponnoro coseoanuH no 
npofineMaM KB3HTOBOH TCOpHH nonR. 
AnymTa, 1984. 4 p.30 K. 

Jl1,2-84-599 Tpyn~ VII Me~nynaponuoro ceMunapa no npo6-
lleMa"' rt--13HKH ~OKHX 3Hepruf.i. Jty6ua, 1984. 5 p.50 K. 

Jl10,11-84-818 Tpynbl V l'le~yuaponuoro cosemanuR no npo6-
neMaM MaTeMaTuqecKoro MonenuposannH,npo
rpaMMHposanui~ H MaTeMaTuqecKw.t MeTonaM 

Jl17-84-850 

.ll11-85-791 

.ll13-85-793 

peoeHHH ~H3HqecKHX 3anaq. Jly6Ha, 1983. 3 p.50 K. 

TPYllbl III ~lelKnyuaponuoro cuMn03HyMa no 
H36paHHNM npo6neMaM CT3THCTHqeCKOH 
MeXaHHKH. Jlyfiua,1984./2 TOMa/ 7 p.75 K • 

Tpy,u~ ~le;K,uyuapo,uuoro cosemaunH no auanHTH
qecKHM BblqHcneHHHM Ha 3B~ H HX np~MeHeHHID 

B TeODeTuqecKOH Wn3HKe. nvfiHa. 1985. 4 n.OO K . 

Tpy,u~ X I I ~le)'(,uyuapo,uuoro CHMn03HYMa no 
HAepuoV. 3llCKTPOHHKe. Jlyfiua, 1985. 4 p.80 K. 

.ll4-85-851 Tpyn~ HeJO:.UYH3PO.UHOI1 IDKOll~ no CTPYKType 
H,upa. AnymTa, 1985. • 3 p. 75 K. 

.ll3,4,17-86-747 Tpyn~ V Me~,uyHapO,UHOH IDKOll~ no HCHTPOHHOH 
~H3HKe. AnymTa, 1986. 4 p.50 K. 

Tpynbl IX Bcecoro3Horo cosemaHHH no ycKopH~ 
TCllHM 33PRlKCHH~X qacTHU. JlyfiHa, 1984. 
/2 TOMa/ 13 p.SO K. 

.ll1,2-86-668 Tpy,ubl VIII Me)'(nynaponnoro ceMHHapa 
no npOfiJTeMaM ~H3HKH B~COKHX 3HeprHJi. 
Jly6Ha,1986. /2 TOMa/ 7 p.35 K. 

.ll9-87-105 Tpy,u~ X Bcecoro3noro cosemauuu no ycKopH
TenHM 33PSIJ'{eHH~X qacTUU. Jly6Ha, 1986. 

/2 TOMa/ 13 p.45 K. 

Jl7-87-68 Tpy,ubl MelKnyuapo,unoA mKon~-ceMHHapa 
no ~H3HKC TSIJ'{CJUXX HOHOB,Jlyfiua, 1986 7 ;>.10 K. 

,'.12-87-123 Tpyiibi ConeoannS! "PenopMrpynna-86". 
.lly6Ha, 1Q~b 4 p.~s K. 

'3aKa3bl H:l y·nn--.1nHVTHt' J<:HUTH MOryT 6b1Tb Hanpaen-eHbl no anpecy: 
IOtnoo ~IOCKBa, rrr.lllll'""~"n;l\1"T. •J/q 79. l13ll3TCllbCKHf• OTUCJT 06bC,"lHIICHHOf0 
HHCTHTYT~ ~nepHNX ltCCTIC;{•.)ii3'fl! 

MenbHHKOB B.K. P2-87-673 
0 AHHaMHKe ABYMepHb~ COJlHTOHOB 

PaccMoTpeHbi TPH CHCTeMbi HeJJHHeHHbiX 3BOJ110D;HOHHbiX ypaB
HeHHH:, OIIHCbiBaiOUU1e B3aHMOAeHCTBHe AJJHHHOH BOJlHbl C rraKeTOM 
KopoTKHX BOJJH Ha IIJlOCKOCTH x, y. ITpoaHanH3HPOBaHa AHHaMH
Ka ABYCOJlHTOHHblX pemeHHH 3THX CHCTeM. l1 XOTH KaJI<gbJe ABe 
H3 3THX CHCTeM MOryT 6b!Tb rrpeo6pa30BaHbl APYr B Apyra C ITO 
MOIII,biO rrpOCTOH 3aMeHbl KOOPAHHaT, AHHaMHKa ABYCOJlHTOHHb~ pe 
weHHH 3THX CHCTeM HMeeT Cylll,eCTBeHHble KaqecTBeHHble pa3JJH
qHfl. 

Pa6oTa BbiiiOJJHeHa B na6opaTOPHH TeopeTHqecKOH $H3HKH 
omm. 

npenpHHT 06oeJlHHeHHOrO HHCTHT}'Ta JIJlepHhiX HCcneJlOBaHHH. )J;y6aa 1987 

ITepeBOA r.r.CaHAYKOBCKOH 

Mel'nikov V.K. P2-87-673 
On Dynamics of Two-Dimensional Solitons 

Three systems of nonlinear evolution equations are 
considered, that describe the interaction of a long wave 
with a short wave packet on the x,y plane. The dynamics 
of two-soliton solutions of these systems is analysed. 
It is shown that the dynamics of two-soliton solutions 
of these systems has essential qualitative differences 
although any two of these systems can be transformed into 
each other by a simple change of coordinates. 

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