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liaCTOBlllM pa6oTa llOCBRll!eHa npo6JreMe 98ZBaTB lll y,11;epzaHJ1R COJIB
TOROB B Hemme~ lllRT8rplllPYeMIIX ClllCT8MaX. roBOpa T011Ree, pe111> uei 
o CJieltj'DlleM SIBJiemm. Y paccm-rpnaeMHX ~ ReDHelma :mTerp:apye
MliX cncTeM RabeHH pemeHllJi, OIDICJraalJ!lHA COJDITOB, ltOTopHI Dpl[IO,!tllT KS 
6ec1to11e-qaocTlll, a saTeY saXBB.THB88TCS: B YCJIOBRO-ll8pl!O.)tl[q8ODI ltOJI86a
TeJll,!JHtt pe.llll:M lll HaXO,ItlllTCJ! B 8TOM COCTOJDml! BO Bee noCJie,eylJ!lHe MOMeH
TH BpeMemr. Y 8TRX CHCT8M CYJ!l8CTBYJ)T Ta:ae pemeHlllR, OIDICHllSDltHe co
JmTOH, ItOTopld COBepma.n: yCJIOBHO-II8pl!O.)tl[qec1t0e ~o.ne6aT8JII,ROe )tBDeKl!:e, 
a saTeM npo:asomeJI cp:im 1i COJilllTOH yxo,mrrB 6eo1tOH8'<1BOCTI,. lta.nee, Hal.;. 

,,D;eHH pemeHlllJt, OimCLIBaJaltile COJllllTOR, KOTOpl,11.npmco.mrr D deCltOH811ROCfll, 
saTeM llpOHCXO,Jl;HT pacna,n &Toro COJilllTOHa Ha .ItB8 COJilllTOHa, O,ItlllH :e:s ltOTO
pl:lX SaxBaT.llllaeTCJI B YCJIOBHo-nepHO.ItR11ecm 1to.ne6aTeJI1,!JHtt peDM, a BTO
pol COJIRTOH yxo,ItlllT B 6eCKOH81lHOCTI,. CoBepmaJi B 8THX pememmx O6pElllle
HHe BpeMeHH, Ml,I IIOJij"laeM HOBHe pememm, OIIHCHB8DltHe npnoJtlDQII Jl8 

6ecKOR8'mOCTlll OOJIBTOR, ltOTopHI CTaJIKHllS8TCJ! C ,Iij)yrml CODTOBOII, Ba
XO,ltHBlllID,fCS{ B peDMe. YCJIOBHo-nepuo,11;necROro 1to.ne6aT8JI&BOI'O ,ll;BU8mta; 

B pesy;n,TaTe CTOJIKHOBeHR!l IIpoHOXO,ItlllT CJIR!llll!8 8TlDC ,D;ByX OOJm'l'OBOB B 
O,Jl;HH CO.nHTOH, a saTeM'o6paSOBa13mlilttCJI noCJie CJil1tlDilUI OOJmTOH yxo,lt]!T B 
6ec1tOH81UiOCTI>. ~· ' 

.lIJIJl: Haim.na w 6y,11;eM HCXO,ItlllTI> HS. CJiell;j'Dlle! CHCTeMH ypaBHeHd: 

d;i,11... 'J l- dl!' c) ( 2. '<):!.v-- 2-11 
'3df},. -'dx' '1t: +- 'h,' 3tr -r ch:.-;1. + ~1v/r1 JJ == 0 I (I) 

" 
• -;i 4' . 'J~, · . c)~ 1~y .d2,<f' . 
I. C.o -, + _t..C 1 ---;- + 1, - :::: irf + ~ + C.:,., -.i + c3 /tU/2.IV 

'O t 'o'X- . . dJ I . 'ax' 1r T r I 

OIIHCHBallllel BSam.lO,D;elcTBl!le ,nmnmol BOJIHl:l O na1teTOM ltOJ)OTlCIIX BOJIH, 
pacnpoc:TpaHJm!U{XCJt H8 IIJIOCROCTH x.' I'/' IIO,11; yrJtOM '11:PYI' J: 'JW1I7. 8,ttecr, 
iT - aMIL/IHTy,lta lt)!llHHOtt BOJIHli, 'f - ltOM1I.1Ie1tcHrut Ol'R68DIIM naxeTa 

KOpoTKHX BOJm, napaLieTpl:l Co :f= 0 , CL, c,_ 1 C3 npmmMam IIPOESBOJtbHHe 

... \ -~1 

\ 

11 .•. 

., 

BemecTBeHHHe BHa~emm, a><,~= l • By,11;eM ncKaTI> pemeHne aTott cncTeMH 
B CJie,eynneM ~e: 

( 
I I {I :t, ( • C;!, 1 ~ 3-t'J 

IT x,y, r J::: f, u £x, c- j , e- , c2) 
u ~ 

y;(x.',J', t') ::c e1 y(Ex', E1,J', t;
3
{) ex:/'[icr-(x·-1:t'JJ, 

r,11;e 
o=S r=~ 

:L 1 !2-Co 
IIO,ttCTaBJIHSI 8TH BHp8llt8HHH B CHCT8MY {I), HeMe~eHHO no.ny'l!aeM ypaBHe
HRR: ~ 

3 
oi u _ 1._ [~ +. d ( 3u2✓ + "c)2✓~ + 9., «- ltpf")]::: o, 
vd~ vx- -"ot 't)x ~x (3) 

r'J VJ , 'd lO 'O 2, '£. 2, rJ 'k!f. 2, I (/) I 2, 
i, E C0 -=-'-- + 1.. _T ~ U (£) + 7., + £ C7-, /"\ ;i + €, C3 J Cf', 

. 'ot ~J ~ ~oc ' 
r;u;e X=- £ x.' , Y= f, 'l.g' , 1, =- f, 

3 t . EcTecTBeHHo o~aTr,, ~o npz MaJIHX 

£ f:. 0 1t zcc.ie;u;ol!!&m CHCT8Mil (3) MOryT 6HTI, np:HMeHeHH H,tteH T8Opmt 
BOSMyll{emtlt. 3To saM8'1!8HH8 O6'I>SICHJleT BaJltHOCTI, HCCJI8;D;OBaRIDI pemeHHft 
CHCT8MH 

'"c)2.u ~ [ 'du /J ( i '1a✓ u ·2..J]-
~ - - - --+- Jt,( +-+S1<,/<0/ -0, toJ :,_, 'dX rJ "C dX 'dX2, I (4) 

/d <.O l"J -i- cf) 

i,~:: U<f +~I 

·, 

IIOJIY1lBJJll8ftCJ! ZS (3f !mlll £ = 0. 
Kalt ZSB8CTHI , 27, WISt HCCJI8;D;OBaHIDI CHCT8MH {4) 11plilM8Hl'tM MeTO,lt 

o6paTHol sa.zta~ pacc8JIHl!JI, c noMOmr,D 1tOToporo y,ttaJiocr, o~~yuTr, ,q>es
BHTmlHo 6oraTyD ,D;HBaMl!ey COJm'l'OHBHX pemelmff 8TOft CHCTewt3 • HZllte 6y
,eyT DpHBe,D;eHH HOBH8 pesy;n,TaTH, no.ny~eHHHe B 8TOM HanpaB.neHHH. 

Ilpe~e Boero, cHcTeMa (4) o6Jra.ztaeT cOJIHToHHw.m pemeimHMH mma 
i ff 7v 

u, ,,. ~,:-~--"----
cl/' [J' ('Jt+ i_v 1- ~ t J] I (5) 

f =- A e. x c l L v x _ i. (p :i _ .. /' J J J 
cl, [f ( x + i "l _ -d J J e 'I' ( i oi J , 

--a-... ~--~ 
lilCBiiti~!JHhln ftHtTtrryr j 
f!Jt~J.i!UX 1.:li.c.,lf,J.lOUWli 

i;:;.uc;m,11•1--ri=MA 



r,n;e BemecTBeHHHe rrapaMeTpH )1, v, --c- ll KoMIIJieKCHa.sI BeJm1mHa A 
y,n;oBJieTBOplD)T e.n;mICTBeHHOMY YCJIOBmD 

't'=Lf(J<z_3...;2.+}l,)'-ilAl2.J, <G> 

a rrapaMeTp () rrpHHl!MaeT IIpoHSBOJIE,Hlie BemecTBeHHHe SH8'11emm. IlpR 

A= o coJmTOH (5) BHpol!U(aeTCH B xopomo HSBeCTHOe o,n;HocoJmToHHoe pe

meHll/4/ 

?..p'J, 
U =- ------=----------:- I Y': 0 (?) 

ch2-[f'x + lfV 7- V(µ2,- 3v
2Jpi] . 

ypaBHeHRH Ka.n;oMI:teBa-IleTBRamBn.m/5/. lta,Jiee, IIPH A f.O H(µ2-3v
2
)1<,>o 

corJiaCHO ( 6) :e:MeeM i<, '[';, 0 , T ._e. B 9TOM CJIY'll88 COJmTOHli ( 5) MOryT pac

IIpOCTpaHHTJ,C.fJ TOJIJ,ltO B O,Il;HOM H8IIpaB1I8HHH rrplI JID60M SH8'118milI B8JIJdimHH 

A H qnmcHpoBaHHHX sHa'lleHRHX rrapaMeTpoB J,(, v • 0.n;HaKo eCJIH At u , 
a (µ2-- ~,t 2) H, < 0 , TO cp8SOB8JI CKOpoCTJ, 'I;' COJmTOH8 (5) MOllteT rrplI

HHMaTJ, SHa'lleHIDI o60HX SH8KOB. TaKHM o6paSOM,B 9TOM c.ny,me B SaBHCR

MOCTR OT sHa'llemm: BeJm'lllIHH A coJIHTOHH (5) MOryT pacrrpooTpaHHT:r.ca 

B .ItBYX IIpm.!O rrpoTHBOIIOJIOl!HHX HarrpaBJieIIMX. EoJiee Toro, IIPH /AI= 
= [-K..J{2,(p2--3y 2JJ i/1., RMeeM 't'=O , T.e. COJmTOH (5) IIOKOHTCH. Hue 

Mil paccMOTPHM BsaHMo.n;e:ttcTBRe N > l cOJmTOHOB (5), y KOTOPHX rrapa-. 

MeTpH ,P ~ V BSHTH O.n;ml8KOBHMII, 8 rrapaMeTpH 'T::::: 't'm Bee pasHHe, 

m c { 
1 

, , • J }/ • 0KaSHB8eTCH, 'IITO B 8TOM CJIY'll88. IIOJiy'll8HH08 C IIOMOIItl>ll 

MeTO,Ita o6paTHO:tt Sa,It8'11H pacce.mmJ! "' -COJIHTOHHOe pemeHHe Cl!CTeM!l (4) 
OIIHOHB88T 9B~ COJmTOH8 (5) C mm60JIJ,llll!M SHa'lleHlleM B8JIKtmHH}f't'111 

B COJIHTOH C Hal!M8HLIIIHM SH8'118Hl!!8M 8TO! BeJIKtmHH. IlpH 9TOM B CJIY'll88 

(fl 2 - 3 V :i) )(, > O H8IIpaBJieHHe ;ItBD8HIDI l!OXO,n;HOrO COJIHTOH8 o6Hsa

T8JIJ,HO COBII8,It88T C H8IIpaBJI8Hl!!8M .JtBD8HIDI KOH8'11HOr0 COJIHTOH8. 0,n;HaKO 

IIPH (µ 2,_ JV 2,) I<, < () H8IIpaBJI8Hl!8 .JtBD8HIDI l!CXO.n;HOro COJIHTOHa MO-

llt8T 6HT:r. IIpm.!O IIpoTHBOIIOJIOlltHHM HaIIpaBJI8Hl!ll ,ItBRllt8HIDI KOH8'11HOro COJIH

TOH8. TaI<ml o6paSOM, B 9TOM CJIY'll88 YKB.S8HH08 BHlll8 pememJe L«lllt8T OIIH

CHBaTJ, 0Tpallt8Hl!8 COJIHTOHa (5). lta,Jiee, Mil IIOK8llt8M, 'IITO /'I > i. COJIHTO

HOB ( 5) C O.n;mI8ltOBHMH SH8'118HlU!Mi[ napaMeTpoB )' 1 'I/ 1 "t" , HO C pasHHMH 

SH8'118HHl!Ml! napaMeTpoB o= Om, o6pasymT ye.n;mieHHYll BOJIHY BH,Ita 

'), j,l 7., 
U, :. . I 

cl/" [f (x + 2.v 1-?:t- f )] (8) 

ex 17 [ i. v x - ~ (p 2. - v 2, J Y J ( , f J 1 - A -.-1--=-----=::---:----"- e- x 11 i cr- · 
- ch[f(x+ivy-1:t-fJ] ' 

4 

11 

r,n;e f H A - l '.Jr - II8pl!O,Itll'lleCRne !pyHKil!m IIepeMeHHHX (} 111
1 

n = 

:= (0111- 011} t ' 111 1 11: {I.,• I /{ 

yCJIOBHll 

, y,n;oBJieTBOPJD{Enle e.n;mIOTBeHHOMY 

# +T =- l/(f12,_3vi+J-{,)A-2,/Ali), (9) 

a '118CTOT8 0 pBBH8 O.n;HO:tt HS BeJill1mH () WI • 0TCRm8 CJie.nyeT, 'IITO BeJilI-

'IIHH8 'r B 9TOM OJiy'llae y,n;OBJI8TBOpH8T YCJIOBHIO 

r,n;e 

't' =- l( ()A ~ - 3 V 2, + ><, )A - A, I A O I i ) , 

I Ao(= f i 111 

T➔ oo. 

T 
i. J /A(-U/iolt 
T o 

(IO) 

(II) 

TaRHM o6paSOM, .n;B:U8HH8 BOJIHH (8) CJiaraeTCH HS paBHOMepHoro IIOCTyII8-

T8Jll,HOro ,n;BmteHHH H YCJIOBHO-IIep]!O,Itll'llec1t0ro KOJie6aTeJIJ,HOro ,ItBRllt8HIDI. 

IlplI 9TOM U, -BOJIH8 ooxpaHHeT CBOD q>OPMY, 8 8MIJJmTy,n;a <f -BOJIHH Me

HHeTCH co BpeMeHeM KaK HeKoTopM yCJIOBHo-rrepHo,n;H'llecKa.sI ipyHKUM t. 
Ilp:e: ( JA ~ - 3 Y 2, ) U.. < 0 BOSM0llt8H CJIY'llalt C '?;' = 0 • B STO:tt CHTYamm 

pemeHHe (8) OIIHOHBaeT BOJIHy, KOTOpa.sI KaK QeJioe COBepmaeT YCJIOBHO-IIe

p:e:O,n;H'lleCKOe KOJie6aTem,Hoe .n;BmteHlle. CorJiacHo (9)-(II) B STOM CJIY'llae 

.n;oJIDH BHIIoJIHHT:r.ca oooTHomeHWI I A O 1 =- [ - H, µ 2-c ),I l.. - 3" 2 J J 11r 
I A ( t) / f / AO I . HaMH Hait.n;eHH pemeHl![.fJ cHcTeMH (4), KOTopue OIIH

oHBam 9BOJIJJin!I) OOJIHTOHa (5) B ye.n;m1eHHYJ) BOJIHY (8), l!JilI Hao6opoT -

9B~ ye.n;mieHHOlt BOJIHH ( 8) B COJIHTOH ( 5) • B '1180 THOM OJIY'llae 9TH pe

memm Olll!CHBal)T JIH60 OOJIHTOH (5)' KOTopH:tt rrpl!XO,n;HT HS. 6eoKOH8'11HOOTH, 

a saTeM S8XB8THBaeTOH B YCJIOBHO-IIePJ!O,Itll'llecKlrll KOJie6aTem,HH:tt pelltHM, 

JIH60 BOJIHY (8), ROTOPM 00Bep!IM8 ycJIOBHO-IIePJ!O,ItlltleOKOe KOJie6aTeJIE,H08 

,n;BmteHHe, a saTeM IIPOHSOmeJI cpHB,H BOJIH8 YXO,n;HT B 6eoROHe'IIHOCTJ, B BR

,n;e OOJmTOH8 (5). 
HaKOHeQ, OTM8THM, 'IITO rrp:e: H, = ! OHOTeMa (4) ,D;OIIyOK88T pememJe 

BH,Ita 

6µ'),, 
U, =. . I 

Ch a, [? ( X +~VJ - 't' i ) ] 
..; 

(I2) 

y = A s 11 [ µ ( X + 2, Vy - T t)] 
. cl,"-[t ( x+2 V r -d I J ex I' [ iv x- <(,u'-" '1r i .-t], 

5 



r.I(e Be111ecTBeHHHe napSMeTpH_}f, v , '?:' H KOMIJJleRCHM BeJIH1mH8. A y.I(OB-

JieTBopam YMOBIDIM 

't' = i6JA 2 - i 2 v :t , · /AI == J J' 1., , 

a npH 1-(, = - ! CHCT8MEI (4) 06JI8.I(aeT pemeHHeM • 

6µ2, u = __ _:_ ____ _ 

ch2, [f (x+iv 1-1: t J] 

A 
e.xp[lvx-i(~f'2,-v2,)j] (' t) 

lP- .e.,.)(.f' 1,{T" 

1 - ch1-.[f (x.+iv1-'t't)J ' 
r.I(e B81118CTBeHHHe napaMeTpH /J I V 1 ~ 
JieTBOpmr YOJIOBWIM 

H ltOMIIJI8ltCHSSI Be.Jlll[1lltH8 

't'= '-l(fl.'J._3-;2.), IAI =3Jl'J.,. 

(13) 

A y.I(OB-

HaMI! HaaiteHH pememm CHCTeMH (4). OIIIIICHBaDlll!8 pacna,nu BOJIH (12) H 

(13) Ha COJntTOH (7) H BOJIHY (8), a TaIOlte pememm, OIIIIICHBaDlll!8 CJIM
HH8 COJI]l[TOHa (7) H BOJIHH (8) B O.I(Hy BOJIHY (12) ll[JIH (13). IlpH &TOMB 

CJIY1W.8 (fl 'J. - :3 \1 ~) Jl < 0 Y'IW.CTBYJI]18JI B &THX npotteccax BOJIHa (8) 
MOJt8T HM8TL 1;' = 0 ' T. e. HaXO.I(HTI,CJI B yMOBHO-nepHO.I(l!1180KO:U ltOJie6a

T8JII,HO:U pemme. 

§I. CneJ:tll[aJII,HHit CJIY1W,ff MHOrOOOJIHTOHHOro pememm CHOT8MII (4) 

IlyCTI, J{ - npoHSBOJII,H08 It8JI08 'qHOJIO • J.I(OBJI8TBOJUillll88 JOJIOBHD 

N > i • BosLMeM Be1tTop-cToJI6ett X o N + f. KOMnoHeHTaMH ). ..,,, mma 

• 2.. C 3 
-

3 tJ 
{

0. 111 exp[cJ1x-t,<J1 d- 'f wt+ f111) ,eOJIHm=i,,,.,11, 
\ . {I.I) 
,.111,a I 2 ( '5 -3 .1] . Q,,,e.ip[<.c\,%-t,W~J-lf c.J~+f,,,)1- ,eMH h'l::::/1+1.J. 

r.I(e Q 111 :f= o H y,.,
1 

- 1toMIJJie1tcHHe napaueTpH, a B8JJJ!1DmH w1 H W2, 
.I(OnyCitaDT npe.I(CTaBJieHHe 

<~\ =JA1. +i. ../ , c.Ji =f'').,+ i,-/ (I.2) 

0 B8ll(80TB8HHHMII .J1 i 
I 
fl. ~ H V , 3.I(ecL H BCl)Jij' B ,l(aJII,H8lm811 qevra HS.It 

KaROI-HHdy,l(I, B8Jm'mHOft OSHa'IW.8T KOMIJJl8ltOH08 OOnp!tE8HH8. Ilyou, ,l(aJiee, 

p H Q - KB8JU)aTHHe MaTPHJ:tH llOPll,ltlt8 J,/ + f COOTB8TOTB8HHO 0 

U8118HT8111! 

6 

I ~ -
l, U 111 ~ I'\ 8CJilI 1'11 l'l - { ,/ /-1 J I - 1•••1"'1 

P111,,, = i ~ -
)At + )A 'J., i,,1 ). i, ' eCJIH 11, = J{ + f. , a 

~ tn=!, ... ,N,a 
{ 

'l fl 'J., A .,1 .A 11 , ecmr 111 "' 11 = N .f- 1. , 

n=i, •.. ,JI, 

n =N+f.; 

(I.3) 

(!';/ 111 1 n "' 
I{, 

I 111 1 11 ::: f 1 • • , I N -f- i . 

IIOJIO.DM 

0 = d et I ; -i~ ) 
1 

cp =~et 
0 

0 

>, 

o e 
-~ -Q 
p 11 

(I .4) 

r.I(e 11 - e,Itmm1mas1 MaTPHJ:tR noIJH.I(lta N + ! , a e - BeKTOp-cToJI6ert 

c N + f. ROMIIoHeHTaMH e 111 , paBHHMH e.I(HBH!te. 3.I(ecL H Bcm.cy B .I(BJII,-

Hei!meu SH8R "~" OSHa'tiaeT TpaHCllOHllpOBaIDie, T.e., B 'IW.CTHOCTH, nepe

XO.IJ OT BeitTopa-cTo~drta R B8ltTOpy-cTpoRe. CorJiaCHO pesyJII,TaTaM pado

TW 21 (pyllmont 
'lt p 

t.( = () - j, 11 D <P =- - (I 5) 
. N~x2 , I D . 

y.I(OBJieTBOpimT CHCTeMe (4), T,e. JDlJifIDTCJ'l ee pemeHHeM. 

IIOJIY1ieHHHe BHpaJteHHJI .I(JIJI MHOrOOOJmTOHHOro pemeHH.11 CHCTeMH (4) 
MOryT 6HTL CYlll8CTB8HHO ynpo111eHH. Ilp~e Bcero B CPIJIY (I.4) cnpaBe.I(Jill

BH paBeHCTBa 

D:add(n+PQ), cp=det/ ~ ~ +ePQ I (I.6) 

BosL:ueu TenepL .I(HaroHaJII,HyD MBTpmzy A= o( i a Q () 
1 1 

••• 
1 
A >I+ 1.) • C yqe-

TOII (I.3) llOJiy'IW.eM i 

/\e:. A I A- 1 PA- 1 =/ V, A(q/\=-2-p 1 R, 
'-1'1 

r.I(e U H R, - KB8,IU)aTHHe MaTPHitH noIJH.I(lta N + i. cooTBeTCTBeHHo o 

(I.7) 

9JI8M8HTa'Jm 

7 



1 ,eo.mi: 111 , n "' ! , · · · , N , 

U11, ,'":. 
lµt 

, eOJm m = N + i , a ,,, = i , • • • , N , 

Jl.t+/A2, wm t1'l=i,••·,-"',a 11=#+!, 

-i 
}{ i fi 'J., ) 80Jlll 11'1 : I') : I{ .J- { I 

R : )t 111,. ~ ~ 
111 I I'\ i ( f ~'I + r Y\3) f' f 

w,,11 = !, ... 1 N+/.. 

(I.8) 

Ha 00H0B8 (I.6) JI (I.7) 0T0JXD;8 BHT8R811T pal38H0TB8 

~ 

D - J,t, (HVR.) ' q,: J,t I : ). .· 

~ + lJ ~ 
(I.9) 

IlyoT:r. Tenep:r, Ho - op-roroBSJII,HM MBT~a nops,ttRa N o 8JI8MeHT8-

MB H m "' , Taxmm, "iTO H >I 11 :. N .. 1h "' = i .. . I'( • 011emr,10io, 11'1'0 oo-
• , 1 I I I 

TBJII,HH8 8JI8M8H'l'H 8T0I r.ET~ y,t0:BJI8TB0plll)T YOJI0BJIJ) N . . . 

L H , = o , eOJm i ~ m < N. (I.IO) 
W1 1 1 

11 .= i 
IlOJIODM 

H = 

Jla,Jree, nyon V w, , 11 

V = I-{ LT H 

Ho 

0 :1 
JI s t11 11 - 8JI8M8HTH MBT~ 

I 

S==HRH 

(I.ll) 

000TB8T0TB8HHO, C noWlltl,D (I.8), (I.IO) JI (I.II) H8TPYJtHO yde,JOl'l':r.OJI, 
ll'l'0 B08 8JI8M8HTH MBT~ V paBHH HYJID, xpoMe 8JI8M8HTOB 

V - N y _ y - 'J.µ1 1/n . ft, (I.I2) 
N,I( - 1 t-1,fil+l - lv+t,H - P1-rf'2, I VJf+f,N+1.= µ,, 1 

a SHaJI0I'R'!HHe SJieMeHTH MaTPmnl s paBHH. 

N 
SH N= N-t L 

I 
111 I., : 1 

½ N 
Rn.,n I St1, N+L = N- ~ ~ R11, ,_H+ ! 

.,,, =i 

8 

(I.I3) 

I I 

. _·-1/~N 
sw+t,N - N 'E RN+{,l'l, s,.,.H,N+i = R"'H,H-+:i; 

11" { 

B 000TBeT0Tmm 0 (I.9) HMeeM • I O h 
O:::de-t(1+VSJ, <f>=-de-t He 11+ vs I, (I.I4) 

r,te h = 1-f A - BeKTOp-cToJiden; c K0MII0HeHTaMH h 1 , ••• , I, N + £ , npH'leM 

hN:. N.-%. { >.,'\'I I hNH =ANH' (I.I5) 

11'1=1 !I 
a K0MII0HeHTH BeKTopa H e cooTBeTCTBeHHo paBHH . o , . . . 1 o , N 1 2, 

1 
! 

0Toixo;a corJiaCH0 {I.I2)~(I.I5) OJI8~ paBeHCTBa 

hN h,N+l 

L + W1,{ Wt,t. o-Jet\ i+w,,, w,,, \, ½ .cl.t / iv, 
Wi.,t. 1 + Wa,2. i 

Wi. 1 t.+Wia. 
I I 

r,te 

f,/ 

w,.,t = Z: R ... 1,.., 
11,, ti= 1 

N 
').,)J t ~ R, N + i , 11 ' + 

J11+ftJ., 11=1 

i/i N R . ?,,_µ { N 1/i, R 
W:i..,i.=- N 'E m 1 NH + t1 +Ii N+t,N+!, 

n1"'i r·1. r-'J... 

2J1t 
Wi,1:.JA1+Pt 

_tl.t ti 11 N 2'.. l'\,111,11 

fit -½,JI 
+uN ~RH+!,1'1, 

I ~ n=i 111,11=1 

N 
i;,ti - R fl, n Wi i.: l1 u L. ... ,,1'1+1 + u l'\,N+t,N+!. 

' rt.+ r·,., 11, = 1. r .t 

Ha JIX 0CH0B8 no,ey,meM 

II 
- n Pt R, · D = i + .~ K.m, n + u N+!, N+! + 

111
1 

'I'\ =i /. A, 

9 

.. 



N 
(Pt-/h..)2.fl1. R 2.. RWI '11 + 

+ N+i tl+i I 

(JA1.+f':tfJA,-, 1 
m,11-=-i 

N tJ 
+ ?..J't ( '2: Rm,N+i + 2: RN+i,n) -

P1+f'-;., m-=t n=i 

(JJL -J12)'l,P1. 

(p 1 + fl 2. )2-ff 2, 

II 

L Rm,N+i RN+i,l'I 
111,n=i 

(I.16) 

N 

{ i _ }Al -J,<,., '£ I<. 11'1
1 

YI 

4 = - f'1+f'1., h1,>i-= f_ 

(µ1.-J17.,)fl1 I{ l 
- (µt. +/''J.-))-'1., h~I. RNH,n J ~N+t 

(I.I7) 

{ 
P1.-J,l3.. !!_, . (µ,-}{1,,))A!. t> . J N , 

- i + --- ~ R-1-1, ti+!+.;.___-~- l\,Jv+f.
1

/1/+{ ~ A111 • 

)AL+ JA 2, t11"-i 
1 ()<1 -t )' 'J-) !' ~ 111: i. 

IlOJI0DM T8II8PL 

-3 i ( ' ) 
"3 - {- wt + 'f f's. 't' 111 + t, 6"11,. ,eOJIJI 111 = 1., ••• ' J{ , 

j,,.,- -3 ! ( , ) - cJ1 + it"" /<'Jv 'Li11 + l. Om FCJJJr 111 = N+ ! , 
(I.IS) 

r;n:e 011, H '"'C' WI - B8I!l8CTBemme IIapaM8'1'pH:· B pesyJII,T8T8 R0MII0He_RTH 

). 11'1 BeRTopa-cToJI6~a A ;n:onycR81l'l' rrpe;n:oTaBJieRHe 

{ 

) t1, ex pT.f1. ( x.+ 'J.. v J- ""C111 t) J , eOJIK .-i1 :: i 1 ••• , JI 1 

Al'l1= 
S111 e.)( r [)1:i, (x+?..'?' -1;11'1 t )] I 80JIK 1'11 = }/ + 1._ 1 

(I.I9) 

r;n:e oorJJB.oRo (I.I), {I.2) H (I.IS) R0MII0H8HTH 5..,,., E8RTopa-cToJI6tta 

) DellT B1!Ut 

IO 

)i,,= { 

q,,1 eicp[i,vx-i-(µ~-Y 1Jl{+i6'.., t] ,ecJIH m=i, ... ;tl, 
J (I.20) 

[
• '( 2. :Z.) • ,l] 

Q 11'\ e XI' Ly' X- L f)., -v ( + L Om T, 
1 

8CJIH l'>1 = N + 1. 

.Jta;:cee, Ha ocH0Be (I.S), (I.IS) H (I.I9) Haxo,ItHM, trro rrpH m=i,: .. ,}I 
crrpaBe,ItmmH paB8HCTBa 

R. _ ~}(., '5.,,) n exp [~P1.(x:+~;>,;v~)- ('!'11,+'"rnJµJJ 
""•" - [I, :t . ;i • ( > 

~'t'11,+'t"i-t-Z.JA1 +?vl/v2-J_µ1. + L o,.,,-onJ/f1] 
(I.2I) 

R_v,, NH= 2 }(, 3 m) N+ i ~)( p [(111+ fa,.) (x.+ 2, \I() - (µ/t"111+Jl;1,'t'N+t)f], 

I [I, 2.. 2-J ~ ( 2, z • ] \.'t"l'l1 - 'if{ 1 + !2 \/ ff 1. + -r:,.,H- lfJAi + 1. 2,v )f/1)-'.7,, + l O"" 
(I .22) 

n _ ?,1<, _)11 !w+i ex,,[(Pt.+µ;i,)(x+L-Jj)-(µ1't"11+Jl,1,,'t',.,+t)t] 
I\, H +{ I 11 - [(. ~ 2, :t ( 2., 2..J , 1 

t"' -lf/11 +ilv )fl1 + rr:11+1-V.JA')., +iZv /11.f,.,- '/11] 
r;n:e 

t n, :: ( 6"n1 - 6'" ~ + 1 ) J,( i + ii (fl f-fl; ) f 1 Y 1 111 = 1 1 • •• 1 N , · q • 23) 

a rrp:e: 111 = l'l = N + i l!M8eM 

tt ITN+dt e1Cp[2pl.(x+iv,t-Tw+ 1t}] 
Rw+t,N+1 = (T~+i - V_µ,l--+ 1iv2,}fl1.I'?.-

(I.24) 

§2. 3aXBaT :e: y;n:epxaH:e:e C0JIHT0H0B B CHCT8Me (4) 

Ilpeir;n:e Boero paocWTPHM CJIY'IB.I c _µ 1. =ff').,=}< • B 0HJIY (I .I6) H 

(I.I7) IIOOiyimeM, trr0 B BT0M c.ny,me 0IIpBBe~ paB8HCTBa 

N+i N+i 
D : i + ~ R 111 

1 
I'\ l p :: - L. A 11'1 1 (2.I) 

111 I 11 : f. 111 ::: f. 

r;n:e corJIB0H0 (I.I9)-(I.24) rrp:e: n1
1 

11 = { 
1
,,, 

1 
},/ + i BM88M 

R
111 

"= ').~ 7111 7., exp [hµ (x+~VJJ- (-r,,,+"t'.,)Pf] , 
1 

[ ( ~ 111 + 't n - fl f( 2., + ?., IJ V 'l,) }' ~ + L ( 011, - Oi1 } ff J (2.2) 

. I 2- 2.. ] A n1 = 7 111 €. )( r [f' ( X, + 2-"J -'t' 1'11 +) J e )( f [ i, y X - l tf' - V ) J J 

7,... = Of 11, e." r ( i G't1, t J . 
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Bwi:emm, KB.KOBO IIOBe,I(etme pememm: (I.5) el:'leTeMH (4) !Ipl:'I TaKOM 

B1:16ope WJironi:tt D l:'I 4> • C aTott uem,n npe'A!IOJIOl!OIM, 'ITO BeJlllimHH 

d..rvi =- µ 1:' m + ~ Gj'.., Bee pasHI:le, m == 1. , ••• J JI+ 1. • Ilpe'A!IOJIODM ,I(aJiee, 

'ITO !Ipl:'I 111 = i , , . ii + f. BI:IIIOJIHJ!8TCH HepaBeHeTBO , J /J 

( 't'"111 - lf J-' ~ + i :l...,, ;I,) I{., > 0 • (2.3) 

0"l:8Bl:'l'AH0, "l:TO 'PYHroni:l:'I D H p .I(OnyeKaDT npe,I(eTaBJieHl:'18 

D = i + J<. exr[iJ1(x+ivjJ], (2.4) 

p = L e)(/' [j{(x.+2-v_yJ] .eKf {_i vx -i,(J-'i_..;z; JI, 
r.I(e B eOOTBeTeTBl:'ll:'I e (2.I) l:'I (2.2) l:'IM88M 

K
- ~t Clm lln exp[-(µ?:111+io111 )f] e-xp[-(µTn-l6"n)i] 
- ~){, L., [ i 2 ' I. ) ' 

Wt,n = i ('t"n1+ Tn - S,P + 9,,l{ V ';.,) .JA + l \ o,.,1- <S'n}P 
H f (2.5) 

L ~ -i: a t'1 e.x r r - c,('r,1'1- (, 6;1,.J t J 
l'\1:: i 

z, CJie.1toBaTem,Ho, qiyHianm k JI L saBJ11eRT TOJII,Ko oT t . c Y"l:e

ToM e,I(eJiaHHI:IX BI:lme !Ip8'A!IOJIOlleHJ!II IIOJIY"l:88M, -q,ro KB8,IU)aTl!I"l:HaJI qiopMa }< 
IIOJIOJlE:T8JII,HO O!Ip8,1(8JI8Ha. 3TO SHa"l:l!IT, 'ITO K > 0 !Ipl:'I JID60M Be11teeTB8H

HOM 9Ha"i8Hl!Il:'I t . C IIOMO!ltl>D (I.5) l!I (2.4) IIOJJY"l:88M, 'ITO E:HTepeeYDJt88 

Hae pememre m.11eeT Bl:'l'A 

')_, fl 2,. 

I.A, = . ' 
Ch '2, [ f ( X + ').. "ef - f J] 

exp [ i v'X-- i. (µi_..;'l,Jj] 
lf=A . . ch[f(X-t'Lvj-f )] 

! 0 _ _i_ I K- ½, 
f ::: -- ,{,11 K A - o Li ').µ I ;.., 

r.I(e 

(2.6) 

(2.7) 

Ha oeHOBaHHl:'I (2.5) H8TPY'AHO y6e'A]!J:TLCH B enpaBe~oeTl!I eOOTHomemm: 

µ ft· + i (ff ~ - 3..,, z J JI 2 K + i iv I ~ I ~ = o . 

0Tell'A8, CJie.zzyeT, -q,ro onpe.I(eJieHHI:le noepe.I(eTBOM (2. 7) ipymanm f H A 
Y'AOBJI8TBOPJD)T eoOTHOmetmn 

12 

~ 

\ I 
'1 '/ 

' 
\ 

.\' 

II I ! (!.' 
I 
' . ,. 

I 
( 

• 

: t = 1./ (f< ~ - 3 V ~ + ><., ;<-2, I A I 2. ) • (2.8) 

3.I(ee1, Heo6xo,mmo OTM8THTI>, 'ITO 'PYHKIUll!I IL H <f Bl:'l'Aa (2.6) 
Beer,I(a Y'AOBJI8TBOplll)T eHeTeM8 (4). 8CJIJ11 BXO'ASlllllil8 B (2.6) lpyHianm f H 

A Y'AOBJieTBOpsil)T eooTHomemm (2.8). Ta!G!M o6pasoM, 6el)H !IpOHSBQJII,-

HyD KOMIIJieKeHyD wir A ( t) H IIOJiaraJI • 

f= fo +lfJ(p2.-3,;2-+Hlj'-2.IA(-t:Jl2)d-r:, 
· to 

w Beer,I(a IlOJJYimM pemeHHe el:'leTeMH (4) B BB,Ite (2.6). 0,I(HaKO He !Ipl:'I 

.m6oM BH6ope WJironi:H A ( -c ) aTo pememre MozeT 6HT1> no.ny"l:eHo zs MHO

roeoJIHTOHHoro pememm eHeTew (4). 
Bwlemm T8IIep1>, KB.KOBS ,nmaMHKa pememm: (2.6) npl1I YKaSaHHOM 

BI:lm8 BI:16ope ~ f l:'I A • C 8TOtt U8JII,D B09LM8M U8Jill8 "l:l!IeJia N_ 
H ti+ , Tame, -q,ro { ~ N _ <. N + ~ N + t , z npe'A!IOJIOJCl'IM, -q,ro ~ = •. := rl( _, 
a 1:JJ+=, .. = "t"N+f. • Ilpe'A!IOJIOJCl'IM 'ASJI88, 'ITO npl1I m=J(_-1-1., ... , }/+f. 

. enpaBe~o HepaBeHeTBO 

(~1-'"tn,,),..« >0, m:J./_+-l, ... , N+l., (2.9) 

a npl1I l'YI = { 
1 

, , • I J-1 + - ! enpaB8'AJ!l!IBO HepaBeHeTBO 

('t'm - TH+ t} )A > O / /-11 = i I • • , I /Vt- - f. • 
(2.10) 

IIOJIODM TeIIepl> 

K-=~ 2J(,t•117•1 . . , 
m,"'=i. [('t"m+'Gn-SJA.2. +i'-f v2,)Jl:1,+ i(6"m-6"11))1] 
N + l 2 - · (2.II) 

K::: ~ K,1111'/•1 ·, 
+ n,, n = N + [( 'r n1 + 'r I'\ - g J{ :t + :l 'f V 7.,} f' 2, + i { 6,11 - 6",1 },? ] 

J.I_ N+i . 
L_=-1 11111 L+=-I: ']111, '1111 =0 me)(/1 (iOn,f). 

t11" t 111 = N + { 
CnOMOlltl>D (2.9) l!I (2.10) H8TPY'AHO y6e'AJ!T1>e.11, 'ITO B 8TOtt enyaum 

HHTepeeYDJt88 Hae pemeHl:'le (2.6) cHeTeMH (4) IIpl:'I t ➔ - 00 HM88T aemm:

TOTJ!IRY 

'), }I 'L 
U~--------~ 

C 1/)., [ f< ( X, + 2, y J -Ti t - 1- ) ] I (2.12) 
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r.ne 

r ~ A - e.x p [i, YX- i(fl2. _...,2.) :fl 
e,h [f(x.+2\J-1:1-t-9-H , 

Q - =- - _i_ 1 n K - A = L L 11 
- 1/i. 

I 1vfl ' - ?-, - I\. - , 

a npH t ➔ oo STO pemerure O6.rra.I(aeT acmmToTHKofi: 

. .ifl~ ' 
~~ ] 

d,1,, [;<( x +iv J- ?:11+1 t - f +) 

tL,)(p[tvX- ~cf(i-\l:t)j] 

lf~ A+ e,h[;,<(x+ivJ-1:'NH t -J+)1 
r.ne ~ 

(2.13) 

(2.14) 

i O i - i/.i 
Q :: - - ,{>11 K + A = - L K_ , (2.15) 
I+ ?.,ff > + .:t + + 

TaKl'!M o6paSOM, no.n:yqeHHoe HaMI! pemeHHe CHCTeMH (4) OIIHCHBaeT SBO
.nmmm BOJIHH (2.12) B BOJIHY (2.14). B o6met Kapnnte SToro .fIBJI8ID'!J1 Heo6-
XO::tHMO BH,IteJIHTJ, H8CKOJII,KO BallOiHX qaoTHHX c.n:yqaeB. Ilpe~e Boero IIPlI 
N _ > i H N + < N + i pemeHHe (2.6) corJiacHo (2.II)-(2.!5) OIIl'ICHBaeT 
SBo.nmmm BOJIHH BH,na (8) B BOJIHY STOro lite BH,na. Jta,n:ee, IIPH I{_ = i H 
N+ < N + l Hame pemeHHe oimcHBaeT SBOJIIJqm) coJIHToHa (5) B BOJIHY BH.na 
(8), a IIPR }I_> f H N+ = N + i sTo pemeHHe oimcHBaeT SBOJIIQm BOJIHH 
BH,na (8) B coJIHTOH (5). HaKoHe~. IIPR N_ = i HM+= N + 1. Halo;eHHoe 
HaMH pemeIDie OIIHCHB88T SBOJIIQm COJillTOHa (5) C H8H6oJII,Dimrf SHaqerureM 
~SOBOff CKOPOCTH B COJIHTOH C H8HM8HJ>IIIID4 8H8~8HH8M ~SOBOff CKOpocrn. 
KpoMe Toro, saCJJymmaeT OT,11;8JII,HOro ynoMmaID'!Jl, ~o IIPR (p1-3v2.J 1<,< o 
B COOTB8TCTBHH C ( 2.3) BOSMOlltHH ~ KaK C 't'1 :::: 0 , T8K H C 't'}(+t.:::: 0 • 
B sToff CHTY~ npH }/_ :: 1 , N + < N + 1. H 'T: ~+ t. = o HHTepecYIJllee Hae 
pemeHHe CHCT8Mli (4) OIIHCHB88T saXBaT COJIHTOHa (5) B KOJI868T8JII,Hliff pe
DM. Hao6opoT, eCJm't'1 =o, TO npxN_>f H N+=-N+i. paccmTpHBae
MOe HaMH pemeHHe OIIl'ICHB88T BOJIHy BH,na (8), KOTOprut COB8p!18JI8 KOJie6a
T8JII,HO8 .nBHllt8HH8, a 38T8M npoxsomeJI cpHB,R BOJIHa YXO}I;il.T B 68CKOHeq
HOCTJ, B BH,n8 C0JmTOH8 (5). 

§3. Pacna.n H CJIHJIHH8 COJIHTOHOB B CHCT8M8 (4) 

Tenepi, MH B COCTOmnnI llO.n:yqHTJ, pemeHHJI CHCTeMH (4), OIIl'ICHBaDitl'[e 
P8CII8,Il;ll BOJIH (!2) H (I3) Ha COJIHTOH (7) R BOJIHy (8), a T8Kllt8 pemeHWI, 
OIIl'ICHBaDitHe CJm.lml!e COJmTOHa (7) lI BOJIHH (8) B O,nliy BOJIHy (I2) HJIH · 

(!3). C STOft ~8JII,D llOJIOlltRM B paBBHOTllaX (I.!8)-(I.24) 

14. 

I; () 

2. 2 2. 
aN+1. = &a 1:'J{ = 'T:N+f = '1)12 -1.2 v + £ 1<-e . I 

H nepelo;eu K npe,11;e.n:y npz E, ➔ o • B pesyJII,TaTe no.n:y'<ll!M, ~o nplI 
111 1 11 = f 1 • • • 1 N - f. cnpaBe,ltJIHBH paBeHCTBa 

(3.I) 

0 _ 'J..tt,~111~11 e,xp[~fldx.+;l..v:f)-(rc-~+'T:"'),u1.t] c3 _2) 
1\,111,n-[1, a, :L 2, ' 

l't'111+T11- Sj'-1 +Z'fv )p1 +t(6"111-6"rt}}'1.l 

R · = 2><-7111 7 N exp [1~1(x+2;v y)-('Lr11+ lff(t- i2 v2.);<1 i] 
11'1 • N [(i-wt + 'lµf- i/l1~ -t- 1. i.,, '), J .f<l· + i (om - c,N ))11.]' 

(3.3) 

R, = 2 ~ 111 7N ex-p[2plx+ivj')-C,r:-11+1J}'i-12v~J)'1.i~ 
JI 111 [ ( 'L n + lf JA[- &fa/+ t'J. V ~ JP f - i (On.- ON )J' 1] 

r.ne npx n,i ::: i 
1 

•• , 
1 

ti HMeeu 

'1,.,., = q 1-11 exp ( i 6"".., f:) . (3.4) 

,llan:ee, ciipa:lie,ItJIHBH paBeHCTBa 2. 
R = w-la.,d:texp[iµ 1(x+~'-'j)-~p1 (vpr-1iv Ji], 

H,>I ( 2, 2, ~ 
I.( 1-'i - /At ) f'1 (3.5) 

I l\j 2. [ J ( 2, :i, t] RN+1. N+t;::; -- exp ip,,(r.x,+'),vl/ -iJ,., 'lf'i -U,v) . 
· I efl1.f<'J., (/ , 

HaKOH~, B cuy (3.I) oeew AN+t = 0 H, CJie,11;OBaT8JII,HO, IIPR JID6mc 

m 1n =f>''' /J no,iy1Jae11 Rm N+t.= R.N+1.., = o, J I I 

C ~eTOM 8TlIX paBeHCTB BH1)8a8HllJI (I.IS) R (I.I7) npmmMBllT BH.n 
I{ . _µ 

D = f + L. R, m 1., + 11 1. R >I+ :1. N + ! + (3 6) 
111

1 
n::: i /":t I • 

( 2, "' .P1-.JA~) 1-'t O "' J<_ 
+ ( IJ + /,I ) :;t LJ [\,. I{+ f I I{+ ,f_ £.... 1'11 1 11 J 

\/' L r'~ F. ,._ 111
1 
tt::: 1. 

,1, { (J<1-Pi)P1. R } ,· 
':f' = - 1 + ( N + i N +i e )( /' [ 1,'V x. -

. P.t+Jl'J.,)/A'J.. I 

, 1 2, ] N ] (3. 7) 
- "(}1 - 'I J J ~ 

1 
7 111 ex p [j tC x + :i. v J- Tm t J . 

BlmCHJ!MTenepi,, RaKOBO llOB8,Jt8HH8 pemeHM (I.5) CHOT8MH (4) npl! 
T8KOM BH6ope cpyHRl.\.llli D H 1' . J1ng aToro npe,ll;IlOJIODM, ~o npH m=~, ... ,11 
CnpaB8,ltJIHBO H8p8B8HCTBO 
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t 1:n, - lfJ<f + 0, v ~) U- > 0, 1: N = 't' 1{+1. = l{µf- -1.2 v ~. (3.8) 

Ilpe,mIOJIOl!OIM, .u;aJiee. irro BlmOJIH!DJTCJI YCJIOBRII 

µ.,_j,<')., > O 
I 

C > o. (3.9) 
Ha OCHOBe 8T:WC HepaBeHCTB B COOTBeTCTBHH C (3.2)-(3.6) ncury,meM, 'ITO 

nplI JID6wc Be~ecTBeHHWC 8H8'18HRIIX KOOp,u;miaT ~., 1 i cnpaBe,Itmmo Hepa

B8HCTBO D ~ 1. • 0TCJ:Wl CJie.u;yeT, ,rro onpe.u;eJieHHoe nocpe,u;cTBOM (I. 5) 
pemeHHe C:HOT8MH (4) B 8TOff C:HTYimHH He :HMeeT ocoC!eHHOCTeff npl! JID6wc 

Be~eCTBeHHWC SHa'leHRIIX HesaB:HCBMHX nepeMeHHHX ~, 'J, 1 t • Ilpe,mIOJIOJOm, '· 

HaKOHe~, irro npn 111" i, .•. 
1 

JI -1. cnpaBe,Itmmo HepheHcTBO 

(l.fJJf-f').,y2._ 't'm),P1 > O. (3.10) 

Bos:&MeM Tenep:& npoBSBOJI:&HOe 't" (; ( - 00 , 00 ) B llOJIODM Z = l: + l Y 'j, -1, t 
CorJiaCHO (3.2), (3.3) :e: (3.5) BHpazemm: .n,m HeeyJieBHX 8JI8MeiiTOB R,,.,,.. 
MaTpll'.IUi R, IIJEHBM8m BB.u; . 

R11-1 vi"" 2.1<- f/111 ~11 exp[(2-"l:-1: 111 -'l:ri)µ 1i]exp(.iµtZJ, (3 .II) 

I [(-rl'YI + 'Ln - g JI/- + 'l, lf V 2, )Pl + l (rrm- On) f'a 
R, - i><-.-1111 71( e>Cp [(~7:-7:m-<fJ,l;'+i2v 2

)ftttJ ep(2. z) 
111 1 N - [( 2. :i_ 2.; ;!.; , ( J / '.)11 l 

<r:r11+<ff11., -Zfli +U .. v 'JAt + l 6"111-¾)f't 
_ [(: 2, 2. 1. (3.12) 

n _ l}{,7n'JNexp '),'r:-'r11-'lft2,+f7.,Y ))(1.i.J ( ) 
f\, N n - 2, 2. a. ex f '),f'tZ 

I [('tn+llµi -'l,?t +{2,vl)f<t - l(6'11-6't{)JAJ ) 
eCJIH n1 , ,, = i , ... , N - ! • a 

R.,.., "'= H-/QN/1. e.-<p(:l.PtZ) exp[?vJ'/-r-'IJAt+nv:i.,) t], 
1 

'1 (f t-p/·)pf · (3.13) 

Rtu1. t-1+t. = 1 a,~ e~ 1{2µ,;z.) e.x /1 [iµ,,(t'-</µ[+ ilv2.Jt] 
' e_µLµ')., . 

Ilpe,mioJIODM CH8'18JI8, irro BeJIBlmHa '"(; BHC!paHa TaK, 'ITO BHllOJIW!:eTCJI 

HepaBeHCTBO ~ 

( 't' - 1./ ff i + fl v ').,),flt > o . (3.14) 
Hs 8TOro HepaBeHCTBa Ha OCHOBaHmt (3.IO) BHTSKaeT H8paBeHCTBO ( 1:'
-T111 Jµ t. > O n,: i .... , . B CBJiy (3.6), (3. ?) B (3.II)-(3.13) OTcima 

I I I IV t 
CJie.u;yeT, 'ITO np:e: JID60M (pBKClip0BaHHOM Z. B ➔ - 00 cnpaBe,ItmmH acm.m- l~ 

TOTBRB D ➔ f , {, ➔ 0 • C y-qeToM (I.5) &TO SHS'IBT, '!TO np:e: JID6oM (pBKc:e:

poBaHHOM 'Z, B t➔ -00 HMeeM U➔ 0 , <( ➔ 0 • TaKRM oC!pasoM, BHTepecy»-

111ee Hae pemeHBe cncTeMH ( 4) np:e: t ➔ - oo He co.u;epnT C!e~x BOJIH c 

wasoBOtt CKOpoCT:&ll 't' , y,u;oBJieTBOpsm!left YCJIOB:e:ll (3.14). Ilpe,mioJIODM, 

.u;aJiee, 'ITO BeJIBlmHa 't' BHC!paHa TaK, ,rfo BHIIOJIW!:8TCJI HepaBeHCTBO 
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(7:- lf)</;+12,..;Z )/'1 < O. (3.15). 

Tor.u;a B COOTBeTCT:emt c (3.6), (3. ?) :e: (3. 9)-(3.13) np:e: JIDC!OM @!KC:e:po-

BaHHOM :Z B -f; 7 - 00 BHIIOJIHJill'l'CR 80:HMilTOTBim 

D e "/' f- 2.(ft1+µ~J(~ - lfJ!t + 1.2. -.,,2. J t J ~ 
><,f af~ I al{/~ P1.-fl7.. · 

IV - l/ e Pl' /At (/11+1'~)3 exr[:L{?1+flt.JZ]) 

P eJCf [-'lv ()'t+fa~)('r:- lfJJt+ i2. v'J..) tJ ➔ o. 

Ha OCHOBe (I.5) OTCl\lt8 CJie.u;yeT, '!TO npn JID60M <pllKCl11p0BaHHOM z :e: 

t➔ - eo. BM81l'l' M8CTO COOTHOmemm: LL-to O , 'f➔ () • Ta:KBM oC!pasoM, cor

JiaCHO (3.14) B (3.I5) llOJJy'laeM, 'IITO paCC:MaTpiIBaeMOe H8.MII pemeJme c:e:o

T8MII (4) np:e: t➔ - 00 He CO,I!;8pmtT Cle~ BOJIH C W880BOft CK0p00TI,D 

"t':f:'f}(t-tiv"-. IIpe,u;nOJIODM, HaKOH~. 'ITO'l:='fJAt-12.va... B 8TOM 

o.ny,me Ha OCHOBamm: (3.6), (3.?) B (3.I0)-(3.13) HSXO.u;:HM, '!TO npl! JID

C!oM @!KCBpoBaHHOM 2 B t ➔ - 00 cnpaB8,ItmmH acmmTOTmaI 

R, fit . 
D ~ 1. + H,I( + J!,.,, R,N+t, N +l + 

+ cPt-P7v J'J-1-1. R, · (3.16) 
· (,U

1
+f':L)~J'2. Rw,"° H+1.,N+i , 

;_ { (fli-JA,.,Jfl-1. n } [' 'f' ,_,. - 1. + ( l(,,N+L N+i exp Ll-'X-
'/Ji.-+fl1,, )JA,., I 

-t(p,_2,--1z)lf] 7N .e.xp(fliZ), 
npirqeM (/ 

R, ).(.l~wl~ up(2fi1 Z) 
11,N = ll(ff:..)Af}f<l' ' (3.I?) 

I Qla, ) 
Rw+t,N+t.=cp,µ,i exp_(iµ,-z. • 

IJyoT1>W.::: i .• IlOJIOD1d/1i.=-.fl,f'i=-l)-'. Tor.u;a B OBJIY (3.I6) :e: 

(3.I?) llOJJy-q88M, '!TO np:e: JID60M @mOBp0BaHHOM 7. :e: t➔-~ BimOJIW!:mCR 

8CIDIIITOTBKJI 

D..., i +ol-1 e..xp(2.;rz) + rl.,_ e)(r(v;a) +ot.;~ e.~p(6)AZ)) (3.18) 

~ ~ - E i - t ~,. ex 11 (VJA z)J 7/{ e)( r (f' z) €,')( I' [iv x- i(,µ2.- '1
4J'Jl, 

I',lte 

. I a"'12. ta/a, 1. , 
d.1:::

1
').,f{'f I d,').,:::'(C_f(2. I J..3=9d,1.cJ.').., (3.19) 

IlOJiollll!M Tenep1, 
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;·1 

C,={O'l,/Q/~{a}((-'fJA 6, (3.20) 

T.e. Bl:l6epeM C TaK, '!T061:l Bl:llIOJIHJt7IOCI, YCJIOBlie 3al~= c;lt . B COOT

BeTCTBllll c (3.I8) H (3.I9) B BTOM c.,ry-qae npH JIID6oM qnIKCHpoBaHHOM .z 
Ht➔ - 00 HM8JOT Me CTO aclIMIITOTHIW 3 

D ~ [i + ~ d 1 ex/' (i_µz)] , 

P~ - [ i - f ,:1.,f e)( I' ( <1,uzJ) 7 I{ ex /1 (,,uz) exp [i, vX--t(;r2-v~'J,J J. 
C y,l8TOM (I. 5) OTCJQita CJI8,ItY8T, 'iTO npH ~ = £ H -t ➔ - o<> B Halll8M pe

memm co~epxHTCJI e.n;mrcTBeHHM 6eryma.si: BOJIHa 
. 6µ7.- (3.2I) 

u. = chi.[f'(x+ivy-1:i)+ a_] 1 

s h c JA c x + ~ v 1 -'t -t) + a_ 1 . . . t lf)=A . t) a. ~xp[1,vx-1,{J<2.-v2.Jy+ttr ], 
1 c h 2 [)A (x. + 2 v Cf - 'r + -] tJ 

r~e d · 
--c-= i6µ2.- 1.iv\ i_= ffn(~ 1

), A=-~" exp(-~_), f>=oN. 
Ha OCHOBe (3.I9) OTCJQI(a Bl:lTeKaeT COOTHOmeHHe 

. IAl:3JJ.'J.,. . (3.22) 

PaccMoTpHM TeIIepI. CJIY'iall J.l = - i . IIycTI. )'1. = i }' , _fl,._::. p . C IIo

MOlllI.ID (3.I6) H (3.I?) IIOJIY'ia8M, 'ITO B BTOM CJiy,188 npH JIJ06oM qnmcnpo

BaHHOM Z lI t ➔ - 00 CIIpaBe,ItlmBl:l aClIMIITOTHIW 

D~i+ol1 e)(p(~µz) +d..iex1,('1;,<Z)+d.3 ex11{lJ-lZ), (3.23) 1 

<P ~ - [ i + ¼d.1 eicp(2.µz)J 7 ti e)(p(ipz) e,xp [lvx- i, (,JA 1-v2.) J], 
r~e . 2. • 

IQI ll\wl:i t 
cJ-1 = eµ'J., 1 J.,._ =·vs ,., , d.3 = 9 cl1 d..')..,, (3.24) 

lIO~OlmM }' i 
c=1.J/cdi/a11/-, (3.25) 

T.e. · Bl:l6epeM C. TaK, '!T061:l y~oMeTBOPHTI. yCJIOBmD J.1 = ( 3 ol,;d % .• Cor-

~acHo (3.23) lI (3.24) B BTOM CJIY1IB8 npH JIID60M @IBCRpoBaHHOM Z H 

t ➔ - 00 HM81l'l' MeCTO acm.mTOTHIW 

D ~ [1. + ( f J.,._ )'1/~ ex/' (2}1 z) J 3, 

P~-[ f. + ( i d..~) 1/:i.;e,x I' (2µz)] f Ne'"/ (Zf'z)exp[ivx.,.i(v;l-· v
2)JJ, 

Ha OOHOBamm (I.5) OTCJQI(a CJI8,ItY8T, 'lTO nplI l{, = - 1 Ht➔ - cc B Ha

meM pemeHHH 00~8pm!TCJI e,ltl!HOTB8HH8JI 6erymag BOJIH8 

6 ;< Pu 
u----_:_----:--=::-::, 

- ch 2. [;,< ( x + ')., v J- 't" t ) + ~ - ] (3.26) 
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" 

exp[i....,x-1,(l/µ2._-.,2.JJJ . i 
(/) = A . et ., C" o J 
1 ch1 [;<(x.+2,vt/-7:f;J+ 5-J . , , 

me a a 
'C"=l/µ2.-0.,v~, b_= ~ in(:!j), A=--f expf-i<;_),6'=6'" . 

B Clitlly (3.24) OTC:QWl Bl:lT8KB.8T CnpaB8WIHBOCTI, COOTHOmerom (3.22). 
BlmcHHM TeIIepI., RWtOB8 ,n:mtaMlillCS paccmTpHBaeMOro s~ec:E. pememm: 

IIPlI t➔ oo • MH 6y~eM O'iHTaTI. ~ onpe~eJieHHOCTH, 'iTO CYDteCTByeT ~eJioe 

'iHCJIO No , y~oMeTBOpm!lee ycJiomm O -< No ,(, JI , TaKOe , 'ITO 't"1 = .. , = 'z;,, 0 , 

a npH m = 11. +1., ••• , II CnpaBe,ItJD!BO HepaBeHCTBO 

('1:1 -1:"111 ))Ai< 0 , l1'l = 1'o+f.' • • • J I{• (3.2?) 
IlyCTI, CH8118Jl8 B8JIH1Dm8 'l;" BHdpaH8 Tait, 'lTO Bl:lIIOJIHJieTCJI H8paB8HCTBO 

. ( 1; -7:t) Pi< o. C3.2s> 
Hs 8TOI'O H8paB8HCTB8 B COOTB8TOTBHH O (3.27) CJI8,ItY8T H8paBeHOTBO 

('t'-'t"m)J'1 < 0 1 m =-1,., • 1 JI • Ha 9TOI OCHOB8 o IIOMOllll,11 (3.6), (3. 7) H 

(3.II)-(3.13) IIMy,188M, 'ITO npB JIDdoM (pllltCHPOB8HHOM Z Ht➔ _cc cnpa-

Be~ acHMIITOTmmD➔ f. , ~ ➔ o • C y-qeTOM (I.5) aTo sHa'lll!T, 'ITO IIPlI 
JID60M @lltOHpoBaHHOM Z. Ht➔ 00 BHIIOJIHJDl'l'CJI 8CmmTOTHKH U.➔ 0 , <{'➔ O , 

T.e. BHT8p8CYllll88 HBC pemeHHe OHCTeMH (4) npzt➔ 00 He oo~epmrr 6e
l'YIItHX B0JIH O rI>asoBOI Clt0p00TI.II 'I:' , Y~OM8TBOpm!lel H8PaB8HCTBY 

(3.28).; JtaJiee, nperoxo~oDM cHoBS, 'ITO BeJIH'iHHa ?; Bl:l6paHa c co6~e
Hll8M YCJIOBRII (3.I4). Cor~CHO (3.6), (3.?), (3.9)-(3.I3) B (3.27) IIO

.ny,188M, 'ITO B 8TOM CJIY1188 npB JID6OM <IumoHpoB8HHOM Z JI t ➔ 00 HM81JT 

M8CTO 8CliDIIITOTlllOI 

D e-xp [-1(prf PiJ(,:- 'f Pt+ 1.2. vZ) tJ e-x1{-2.;<i('lp!-12.v 1
- t'1 ) tJ~ 

ll\l"-(µ1.-ft~} 1 . [ ] 
~ 2, ( ~ l<.o e'!C/' 'L(,J,11+,JA').,)z. , 

<!, f'1., f't +)A,,) 

~ e,x f [-1(f't+}'~)(-r:-lff(t +tiv:i.Jt] e.)(r [-:tpi( 1/p[-t:i.vt't;i}t]➔ o, 
I')l;8 N -

- a i){,1]111711 
Ko - Z: r C u a. :tJ 2. , C J · ca.29) 

111 1 \.'\=d. Ji 't'c 1)-{,_ +!2..v Jl1 +1- 6"m-6'11)JA'1 
Ha OCHOBamlH 8Tl1IX acmmTO'l'Blt ll paB8HOTB (I.5) JierKO H8XO,ltHM, 'ITO npB 

JIJ>doy qmltOBpoBaHHOM Z K 't ➔ o0 BHIIOJIHJIIITCJI OOOTHomeHJJSI U.. ➔ 0, 'f ➔ 0 • 

3TO BH81DT, 'll'fO paocMaTpBBa.81,1)8 pemeHJie CHCT8Ml:l ( 4) npB t ➔ 00 He oo

,lt8PJDIT deryIItHX BOJIH O «,asoBOI Clt0p00TI,D "t' , y~OM8TBOpm!l81 HepaBeH

OTJIY (3.14). IlperotMODM, H81tOHEm, 11TO BeJnrnma 't' BH6pam~ Tax, 'ITO 

0,ltHOBp8M8HHO Bl:lIIOJIHJlll'l'O.S: H8paB8HCTBa 

(1:- "{_µ;+ {2,\lz)flt -< 0 1 (r:- 'r1)fi1. > 0 • (3.30) 

19 



~) 

Tor)l;a B CIIJrY (3.6), (3.7), (3.II)-(3.I3) R (3.27) Il0JIY'tffi8M, 'ITO npn 

.m:l60M qlHKCHPOB8HHOM -Z.. Rt➔ c,0 HMeeM 

D exf[-2.(r-T1 ))'1 i] ~ 1<. 0 exp(2,f11 Z), 

,Pe.xi' [-2(7:-~))', i;J ~ o, · 
r)l;e BeJIRtmHa k0 onpe)l;eJieHa nocpe)l;cTBOM paBeHcTBa (3.29). 0Tcm.na B co

OTBeTCTBHH c (I.5) CJie.nyeT, 'ITO npH JIJJ6oM cpHKCHpoBaHHOM 'Z. R i➔ oc 

cnpaBe,It.JmBH cooTHomemm U➔ o , 'f ➔ o • TaKHM oCSpasoM, Ha ocHoBe (3.I4), 
(3.28) H (3.30) yCSe~eMCJI, 'ITO paccMSTpRB88M08 B)l;8CD pemeHRe CHCT8MH 

( 4) IIpiI t ➔ 00 He CO)l;8pmIT CSerymmc BOJIH C cpasoBOfl: CKOpoCTDD, Y'AOBJieT

BOpJDJ!l8fl: YCJIOBmO 
('t"-'"C'

1 
J(r:-'IJAf: +f2,)I~) fo. (3.3I) 

C .I(pyI'Ofl: CTOpoHH, npH7:=<tj<f-U."11
c IIOMOIIlDll'P8B8HCTB (3.II)-

(3,I3) 110.nyqaeM np8'ACJaBJI8HH8 . 

I'._ R,.,.,,n = K e.x P (l)'1'Z) 1 

r)l;e BeJIFmHa J.< BaBBCHi° TOJIJ>RO OT t, H corJiaCHO (3.IO) HM88M f< ➔ cC 

npnt➔ oo • 0Tc~a RB OCHOBaIDm (3.6) H (3. 7) CJie;oyeT, 'ITO IlPR JIIICSOM 

cpHKC}IpoBaHHOM Z H "t➔ o<> BM88M 

D K
-1 ( ) (µ1-Pa.)2,fa1 R, 

_ exp -?vp,z ~ i + (P1,.+f/2,)'J..J<i, w+t,#+t, 

tp ,c-1. exl'(-:i.µ1z) ➔ 0 . 

TaKBM oCSpaBOM, IIOJiaraR: 1-l= 1. •Jl1=fl ,Jl~=-').j-( , c y-qeTOM (3.I3), (3.I9) 
R (3.20) JI8I'KO Haxo~. 'ITC npH t ➔ 1)0 B HameM pememm npncyTCTBY8T 

CSerytllaR: BoJIRa mma ~ 

U.- '/,JJ r..P=O 
- ch~[:tj'(x.+iv1-'t't)+~+J ' 1 ' ~ 

(3.32) 

r)l;e 

1;' :: {6 }A~ - { i y ~ I ~+:; t f 11 ( ~i) • 
liaJiee, IIOJiareJtll:::-! ,Jl1='J.,fl •Jl'J.-=.fl, B CRJIY (3.I!3), (3.24) H 

(3.25) IIOJIY"i8eM, 'liTO npH t➔ oo RHTepecynnee Hae pemeHHe cop;epuT CSe-

rytllyD BOJIHY mma ')., 
~J< - . (3.33) 

~ ::: c.hi[p(x+:i.v1---ct) + ~+J I r- 0 Ir/.. 

'C' : l/ µ'J.,- f_ 2. y 2, I ?>+: ~ .el1 ( 7., 2,) • 
PaccMOTpxM, HSROHen, CJIY"l8ft 't'=1\. Ha OCHOBe p~eRCTB (3.6), 

(3.7), (3.II)-(3.I3) ·n HepaBeHCTBa (3.27) IIOJIY"i88M, 'ITO IIpiI JID6oM 

qntRC}IpoBaRROM 'Z, ll T ➔ 00 cnpaBe,It.JmBH acHMIITOTHKH 
No 

r~e 

D ~ 1. + ~ R111,n 
11~,i-t=i N0 . 

{>~- e..xp[ivx-L(f'f-v2,Jt/] 'E 'ln, exp(J<1 z.), 
T.e. 4 111=1 
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t 
'' 

D ~ i. + Ko exr [2p1 zJ, 
tp~ i 0 .e,cf(p1z).ix11[i.vx-i(µ7-v2,)Jl, 

r~e BeJIHtmHa K
0 

onpe'AeJIJ;1a nocpe~cTBOM paBeHCTBa (3.29), a 

L() =- t 11111 . (3.34) 
111= i 

Ha paBeHCTB (3.29) n (3.34) CJie.nyeT, "ITO cpyma:nm K0 H L O BaBHCSIT 

TOJIDRO OT t . IloJiarasI H, = ! , j( 
1 

:. )A , c IIOMOIIlD!l ( I. 5) JierKO Haxo~, 

'ITO npH t ➔ 00 B paccMaTpRBaeMOM RaMH pemeHHH C0)1;8p'1!l'[TCSI BToprur CSery

DtaR: BOJIR8 

;i, [' 2. (3.35) _ 2,µ exp ivx -l(f< _..,2-) yJ 
Ll- 2, _l J I r = Ao ~----..::__--,-_s._::_ ' 

c.h [f'(?C-+'J."IJ-'"C1T--?a) ch[~(x.+ivJ--C1f-?oJ] 
:r~e 1. 11 K·· A {L K-%. 1o::-ip,(,,l1 O I o=r O O • (3.36) 

CorJiaCR~ (3.29), (3.34) H (3.36) CllpaB8.ItJIHBO COOTHOmeHHe JJ 0 +-r;1 = l( (fl2._3,;"- + H.)[2, / Ao l:t ) • (3.37) 
.l{aJiee. IIOJiaraR: Jl = - { • J1 f.. = '), /1. • B. COOTB8TCTBHH C (I. 5) IlOJIY"i88M' 'ITC 

npH t ➔ 1)0 B HameM pememm npncyTCTByeT BTOpasI CSerytllrut BOJIHa 

Z)A7.. ~=----'~------, 
C Ii· [ if' ( X + 'J. V, -'t f. -t - ? 0 J] 

e>Cp[tvx.- i,(1f_µ2-_-J~)J] 
'f=Ao f , · c.h[~p(x-+~v4-'1:1 - ?oJ] 

r'Ae I. 1. _ 1/~ 
1 o = - ij'µ in I<. 0 , Ao = ~ L o K o • 

(3.38) 

(3.39) 
B CIIJzy (3.29), (3.34) R (3.39) RM88M . J . ~ °#+1:'1 = 1.6J1:t--1.iv2- + H-J'-:tl Aol . <3.40) 

C y-qeTOM YCJIOBWI (3.31) y6e]t'A88MCJI, 'liTO HSMH IIOJIY"i8HH Bee CSeryI!lHe 

BOJIHH, co~ePJE8111HecSI B paccMaTp:imaeMOM s~ecD pemeHHR cncTeMH (4) IIPR 
t ➔ oo. 

TaKRM o6paSOM, npn J.l::: { Hame pemeHHe OIIHCHB88T pac~ BOJIHH 

(3.2I) Ha COJIRTOH (3.32) H BOJIHY (3.35). CorJiaCHO (3.8) HMeer.r?:',,, ::16_µ2._ 
-1.2-v ~, a B CRJIY (3.10) BHIIOJIHJieTCSI HePaBeHCTBo(i6}'~ i2 \12.-t'tJfl >O. 
HaKOHeq, c IIOMOUU,ll .(3.37) llOJiy'IJa8M, 'ITC 7:i > lfp2.-,£2,y'-. Hs 8THX He

Pal38~CTB CJie.nyeT, 'IT0° npx )-( > 0 ~OJWIO BHIIOJIHJITDCJI yCJIOBHe 'lfl2._£').v2.< 
. < 't'"1. < {6_µ 1- 1.2.'1').., a npH )1< 0 BHIIOJIHJI8TCSI YCJIOBRe t"1> f.6p2.-f.?.,v~. 

EcJIR T8ll8pD B 8TOM pememm 98M8HRTD t HS - t , a X. B8M8HHTD Ha - ~c , 

TO llOJIY"i8HH08 HOBOe pemeHHe CHCTElMH (4), O"i8BH.IUIO, OIIHCHB88T CJIRmme 

COJIKTORa (3.32) H BOJIHH (3.35) B 0~ BOJIHY (3.,2I). AHSJIOrH'liHHM oCSpa-
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30M IIpH )l = - /. Hafi,neHHOe HaMH pemeHHe OIIHCimaeT pacna,n; BOJIHH ( 3 • 26) 
Ha COJIHTOH (3.33) u BOJIHY (3.38). B COOTBeTCTBlm c (3.8) B 8TOM CJrY

-qae HMeeM't'/(= 'ff(a.-1.zv2- , a B CHJIY (3.10) ,ItOJIJKHO BWIOJIHJITJ,CH He

paBeHCTBO ( l.(µ2.-La,v'J.,- 'l:1)P > 0 • HaKOHeU, Ha OCHOBe (3.40) IIOJIY'!aeM He

paBeHCTBO 't'1-<i6µL-1z ..;a. • 0TCIO,lta CJie,nyeT, 'ITO IIPH,l-l>O BllIIOJI

HHeTCH ycJIOBl'le 't'1 < '{ )' i _ i Pvv,'J., a IIpl'l ,),I < 0 . ,ltOJ!lltHO BllIIOJIHJITl>CH ycJIO

Bl'le 11,µa. _ L 2 v 2, < '1:t < i6 µ 2. - i 2 v a, • ECJm Tenep1, B 8TOM pemeHHH saMe

HHTI> t Ha- t" , a X. 'aaMeHHTJ, Ha- X. , TO IIOJIY'l8HHOe HOBOe pemeHHe 

CHCTeMH (4) OIIHCUBaeT cmrmm:e COJmTOH8 (3.33) l'l BOJIHH (3.38) B O,ItHy ( 

BOJIHY (3.26). HeJIHmHe OTMeTHTI>, 'ITO rrpH H,=! l'lJ<2,-3va.<OB03MOlltHO pa- . 

BeHCTBO T1 = 0 , CJie,ItOB8T8JIJ,HO, BOJIH8 (3 ,35) COBepmaeT B 8TOM CJrY'l8e 

KOJie6aTeJIJ,HOe ,ItBUeHHe B orpaHlt'leHHHX rrpe;neJiaX, AHaJIOI'l'l'!HOe JIBJieHRe 

BOSMOlltHO lI rrpH ~ ~ - 1. , eCJm 'f )' Z, - 3 V a, > 0 , 

B 38RJIJ)'leHRe Heo6XO,ll;HMO OTMeTHTI>, 'lTO,IIOJiarM BO Bcex <POPMYJI8X 

BTOft pa60TH y = 0 ' MH IIOJIYlfflM TaKHe pemeHHH ClICTeMH ( 4) ' 'ITO (liyHKilHJI 

U, He 38Bl'lCHT OT j , 8 (liyHKIUtll <f' ,ttonycKaeT npe,ttCTaBJieHRe 'f:: 
= r.J"exp(-'t E: JJ ' r,tte (liyHKUW{ clr. T8Rllt8 H8 38Bl'lCHT OT 1' a£ - H8KOTO

paH KOHCTa,i,· 0Tcl0,lta CJie,nyeT, 'ITO c_\iylUa:J;m!ru,w y,ttoBJieTBOpmoT CHCTeMe 

ypaBHem 'd 3 d . 
~~+6u~+_!!_+sl(,~1w-l2..=o · 
r"Jt r1X 1ox3 •ux., ' (*) 

~ +- u w = E CJY. 
"ox~ 

TaKHM o6pa30M, Bee C,IteJiaHHHe Blillle YTBep:s,neHHH OTHOCHTeJIJ,HO IIOJIY'l8HHHX 

3,IteCI> pemem CHCTeMH (4) C O'lel!H,I(HHMH orOBOPKaMH nepeHOCHTCH HS pe

meHHH CHCTeMH (*}, 
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