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B HaCTORme~ padOTe no~yqeHN RBHHe BNpaKeH~R ~nR MHOrOCOfl~TOHHOrO 

perneH~R CRCTeMN ypaBHeH~~ 

'd'J-i( '? [dU d ( ~ ~2.U 2- ] 
3 - - - -"7 + - su + -2, + g rl I 'fI ) = o 
tdJ~ 'd X, 'dlJ 'd X. 'd x / C1) 

, tJ Cf .~2, 
l-: uy;+!::1.

ruJ /dX:L , 

On~CNBaDme~ CB HeKQTOpOM np~Ofl~XeH~~) B3a~MO~e~CTB~e ~fl~HHO~ BOflHN 

c na,KeTOM K"OpOTK~X BOflH, paCnpOCTpaHRDm~XCR na nflOCKOCT~ n o.a x,;; 
yrnoa- apyr K .n.pyry /1,2/, . 3~ecb u., - aMnfl~Ty~a ;n.n~HHot:\ BOflHN, 'f 
KOMTIfleKCHaR or~daDmaR naKeTa K0pOTK~ BOflH, napaMeTp ~ y~DBfleTBo

paer y caoaan )(,2..::; i. 
XOTR npa nOflYl.leH~~ ar or o peuen N'rR dNfl~ N'rCnOflb 30BaHN ~~e~, fle:JmlUN're 

B OCHose MeTo~a odpaTHot:l 3a~al.l~ pacceRH~R, np~Be~eHHNe 3~eCb ~OKa

se r e m.c rea da3~pYDTCR fl~rnb na HeKOTopNX 01.1 eus npoc TNX qeKTax I OTHOCR

m~XCR K MaTp~uaM BeCbMa cn~u~anbHQrO B~~a, ~ H~KaK He CBR3aHN C yno

MRHYTNM BNille MeTO~OM. nOCT~raeTCR 3TO Cfle~YDm~M odpa30M. 

§ l. PerneH~e BcnOMoraTeflbHO~ C~CTeMN ypaBHeH~~ 

r1YCTb B - KBa~paTHaR MaTp~ua nopRMa'to '= "Z,t+~t~ I 'tt> O J i~.> O , 

C 3fleMeHTaM~ B"t s ~, s :;; 1 I " , I 'l,o • Ilpenrt onoxau , I.ITO OTflHI.IHNe 

OT HYflR 3fleMeHT~ M~TPHUN B ~MeDT B~~ 
3'1... exp[( w.- 6's) .... - '/(Wt - 6'/)t] 

) ecm1 'Z = f. I • " 

w",,- 6S 
(Li) 

B5::: ... ) 'Z J.} ZJ. f"t;., +- i } ". I ,..."o • I a S --)i '" I "tI. +- i~"l" 

f•exp[- '/(Wt
J 

- 6':)/lJ 'L < 'U ZJH.. < S $ 'to,~-~---:-~--_., ecnu 1- cJ; - 0;/ 
OCTaflbHNe 3fleMeHTN MaTpHUN B npe~nonaraDTCR paBHHM~ HYflD, T.e. 

í) 1~'l,1 7- t I 7,1,+ 't~< 5 ~ 'te J 

B'tls= O/eCflR 2,) tL<'l.~lz.l+"l.~ I 1~ 5~ tf.t-'t:L) Cf .2) 
{ 

3) ~~1 + 7.:t, < "t- I S ~ to. 

1 
.(n.t}1nr1eUH~n Rucnrryy, 
ila"':fJ~MX SC C"~.Ilonamdê 
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Ilpa 3TOM npemo naraerc a , 4TO BeJIH4HHhI fi.)··· I f'lo )01. I" " câ «, , 
6í) '" 6"7. OT xoopnanar X':f ne 3aBHCRT. KpOMe ror o , npenno no-I 

0 

JKI1M, liTO BeJlHliHHhI fi)"') f to 3aBHCHT OT BpeMeHH t TaK, liTO suno n

HR~TCH paBeHCTBa 

~{. t ;'(cJ;- r;;Jj", =o rrpa 'z.~ 1.," ., '1-<, 
(1.3) 

raf7,. •c' 2.f' .r'dt - ~tI'Z. 't::; o npa !l.:::.7.1.+íl·· ,"z.1+"'l.2,) 

r'df'l, -t í J.:/'l- :: o ripa tz, = 't.!+~:t +1. J • • • 7.o .I 

rat 
O,n:HBKO Be;rnliHHhI ,;]f.)"" w~o 16;,· <:» b!z.o C4HTalOTcn ne 38.BI1CRUlVlMI1 

OT ·t . 
B03bMeM re ne ps BeKTOphl-CTOJIdUhI). H e COOTBeTCTnaHHO c KOMno-

HeHTaMH À't- H ,f,z, BH,lJ,a 

í eX"[r,j'l.X-lf(wi- Gi)t{], ecJlY'l '7,::J."·,,'7,,Lltz.L+'t2,+1,H ~ol 
/1. I ({ , (1.4)I 

À :; { (' 3 3]
'l, J'l, eJ<f [-li, W"r" - fO't)l' eCJIH tz,1 c tz. ~ ~L + 1t~ I 

(1.5)~ tr,:: {~)C f (- Õtz. x.) e c JII1 i ~ 'l. ~ '2. L 1- 'z. ~ J 

. i I e c JII1 t L + 'Z 2, < ~ ~' 7, o • 

B03bMeM, ,n:aJIee, ,lJ,HarO~aJIbHhI e MaTpHUbI:J 'Jo '1. J" nopnaxa to , HMeIO
) I , ;..
 

UlHe cooTBeTCTBeHHO BI1)1,
 

"1 .::: 0/,. a q (1) ... { f... i O • o) IJ (/ I J' ) ,I 

Jo :: 01i a.J (1. ,.. I, {J I .)0 J 1. J i) )OJ • 

(1.6) 

:11 " 1,'aJ (O , ••• , o, i, ' , " { , o, O) ) 

- /"aJ (o O o .. , O i .., 1))I"J1).,-0{ 'J J J I' I J 

r ne nep sae rpynns HYllet! H e)l,HHHU HMellT )I,JIHHY "'i ' a ar cpue H rper su 

HMellT ,n:JIHHY '7-~ 

~ TI OJIOlKVfM 
(1. 7)o J~t (11+8)) 

2 

o u, o IJ Iep~det I Y! -= det Ij!À B+B ) (1.8)
J o À 11+6 

rae i - e,n:HHVfliHaR MaTpl1ua nopR,n:Ka ~o ,a 3HaK .• ,..J 03Ha4aeT 

TpaHCnOHl1pOBaHHe, T.e., B liaCTHOCTI1, nep exo.a OT aexr opa-cr oaõna K BeKTO

Py-CTpoKe. Ilpenn onoxaa ren ep s , 4TO B nexo ropoü OKpeCTHOCTI1 TOliKI1 

ec =-,Xo , 'J c: j Q ) 't = to BhlnOJIHReTCH nepaaen c r ao D i O • On peae

ll}fM r'fJYHKUVf I1 U , <f I 'fi c nOMOmb~ paBeHCTB 

d~ () cP lfu.:::?,-.-!J1D .o .::;-~ r (L9)'Jx,'k ,7 o ) D 
'l o r na cnpas eana aa CJIe.n:YIOll\aR 

t eope va 1. Onp ene ae anue nocpe ncr aox (1..1)-(1.CJ) rjJYHKUlr!1r! (,{,./f, Y; 
yz oa neraopnur B YKa3aHHo~ B bllUe OKpecTHoCTH TOl.lKVI X .s: x; ,J;;=l0 I t::; i, 
C\r!CTeMe ypaBHeHI1~ BI1.n:a 

"3~ 2 
U _ ~. [ ~ u + 1- (JU 2 + /J 2 i + 8 Cf r)] ~ o ) 

o i ').. ~ 'N '()J rJ;L rJ x (I.10) 

'J(IJ ~~t ~ cf êJ 2 Cf . r _ U'f..J- (J i ~+UU/+ ,-- o . 
L - - I I r:\ t 7 ~ ~ 
~t ~x~ v oX 

JlOKEt3A.TeJIbCTBO ~Tot1 r e opexs onapa er c a Hil ClleJJ.YIO~JlYlO 3JleMeH TapHY~ lleMMY. 

~8MMa. [IycTbA - KBaJJ.pa.THaR MaTplr!Ua nopHJJ.Kilm+n+í./m.>o,n>o. 
lYCTb, .ll.allee, A)J,,'! - xsa.ape ruas MaTpl1l1a no ps.axa m -+- n ,nOJIyliarl 

1I1élílCH Vf3 MaTpV!l!bl A n oc ne Bbl4epKV!BaH\r!R 3J18MeHTOB fi - t1 CTpOKH 11 

v -f O CTOllÓI1Cl., a rljA1v=cletA?J'V ,jA,v", 1) ..• , m+t1+f.. 

'lyc n., HaKOH8U, Ao - MI1HOp n -ro nOpR,1LKa, CTOHllllr!t1 B npaaou HI1:meM 

yr)1Y M~tTpvnibl A ,a MaTplr!Ua .../lo VlMeeT 81-UL 

di,/. o(,t: l11 r f. (1.Il)I
,]f o-=:l " ••• ,I • 

ri n1+{lI '" d 1'11 -t 1. , /11 + 1. 

'l o r na cn paa e;'l11I1BO paBeHcTBO 

(1 .12)(JetA)m dei Ao ~ dei Jl o 
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llOKa3aTenhCTBO. PaCCMOTpMM CHa4ana CnY4a~, Kor~a dei A f o. 
B03hMeM MaTpMUY Â BM~a 

11,'11 t /. (1.I3) 
A =: 

Ai1\

o Ao 

r ae im+i - e~MHW-lHaR MaTpvma iiopanxa m+í. , a Ai - MMHOp MaTp11UbI
A , 06pa30BaHHbI~ 3neMeHTaMM, CIOflIUMMM na nepece4eHMM CTpOK c HOMe

paMM.!<:= 1/", J 111 + i M cr oxouoa c HOMepaMM Y:-:: m+2. I'''; /71+ n + 1. • 
Tor~a cnpaBe~nMBo paBeHcTBo 

.... 

Ao
A- i Â :: A (I.i4) 

Ai ~: I· 
A 

r ne ~ /1 - e~MHM4Hafl MaTpMua n ops.axa 11 , Ao - MMHOp (/11 + 1. )-ro 
nopanxa , CTORmMn B neBOM BepXHeM yrny MaTpMUbI A-t., a Â - MMHOp

1 
MaTpMUbI A-L , odpa30BaHHbIn 3neMeHTaMM, CTORIUMMM Ha nepece4eHMM
 

CTpOK c HOMepaMMfi=I11+L)u.} J11+n+i ti cro nouon c HOMepaMM V =1, ...
 
••• , n1-f { • H3 IBBeHcTBa (1.14) B cMny (1.11) M (1.13) caezy er
 

cnpaBe~JIMBOCTh COOTHOUleHMR (1.12).
 
B cny4ae, xorna c1et A= O , 3aMeHMM MaTpMUY A na MaTpMUY 

A':::. A + 8 ~/11+I1T-i" r.ae ~f'YI+l1+-í - e~MHMllHaR MaTpvma ncpanxa . 

m + /'1 ti. nnfl MaTpMUbI A' YTBepJK~eHMe JleMMbI cnpas e~JlMBO n pa ac ex 
~OCTaT OllHO ManbIX e f o . Ilepexo.nn K n pe~eJlY npa E. -~ o , n onyliaeM, 

xr o B 3TOM cnyvee cnpa aeanaa o paBeHCTBO det}l o ::: o , r .e • COOT-

HOUleHMe (1.1:2) cnpa.Be~JIMBO M B cny uae det A ;:;: o, 
ITeMMa ~OKa3aHa. . 

]oKa3aTenhcTBo TeOpeMbI. C nOMoIUhID Henocpe~CTBeHHO~ nO~CTaHOBKM 

BblpaJKeHMn (r.9) B (1.10) ydeJK~eMCfl, llTO CtiCTeMa (i.iO) 6y~eT 3aBe~0

MO y~OBJIeTBOpeHa, ec na BenMllMHbI O <p l..J! Y~OBJIeTBOpflKlT COOTHOllleHMRM 
I ) 

_ d2D 

(3 /J 2 D _dl{D) D_ [( dD)2. (1~prl.J 
'? t" 'do>} '?x y J 'íJ t -t- 'dX2) + 

(1.15) 

+ ( /';) D+ Lf ~ 3 D) d D_ LI cf; <f ~ o ; 
r;;j 'Jx:"5 az 

(~ ~ cP _ d ~eP) O~ (i "j D+"j2 D) ;r., _2, 12.- do/, (1.I6) 
,,~t ~x~ ";) t 'dx2. -r 'dX d z. 

4· 

í d r + ?-~ <fi) D::: (i ~ D_?:J2) lf + ~ r;) ~ !J cf
( 'dX ~x~ 'd t 'dX~ 'dx. td'X./ (1.17) 

llOKaJKeM HX. CornaCHO (i.l), (1.2) M (1.4)- (1.6 ) cnptltlc~nHBbI paBeHcT

Ba 

~t3:::wJcB-8Jõ=Jo>.lJ}!i==wJoÀ r;;t==_fJJe (1.18) 
~x, t()x J fJz I 

N 

r.ae np oxase.aea ae À e aexr opa-cr oaõua À na BeJ<Top-CTpOI<y t 
nOHMMaeTCR KaK npOM3Be~eHMe MaTpMU 11, cne~OBaTenhHO, RBnReTCR KBa~paT

HOt:t MaTpl"'uet:t'nopR~Ka 7.. 0 c 3neMeHTaMM ~~tl5 I tz..,S == i, '''; to I 

a ~Mar OHanhHbI e MaTP11UbI W k1 Õ MMelOT BU,Il 

(1.19)tU == 0/;. fl.J (Wi ) ••• J W'1,o) I Õ == ri; aj (6; ; . " ; 0't-c) , 

llnR npOM3BonhHbIX U8JlbIX llMcen 111 >,. o VI 11 ~ o onpe~em1M xsanparnue 

Ma TpMUbI PI11 11 G"'1 H11 n opazxa 'l-c -I- 1. CJI8AYKlIL\.HM oopaaox: 
" I 

o lJõ t1 

~1 I 11 ;::: Iw111 Jo A (1. 20)11 +B 

() l J~ O l J C? ~ I 
J 

fi 11 ::: Ji À ~ +B . (L<::'i)mG = IcJ /11 jo À R+ B 
•ITYCTh,~anee, K- KBa~parHaR MaTpMUa nopR~Ka !"to + 1- BH.IJ:a 

l JJv I
K=I~ A 11 r B . O.. ?2) 

B03bMeM, na KOHe U, KBa~paTHbI e MaTpMUbI lJ U V W nopa.axa 't c f 2 ) o 
11MelOIUMe COOTBerCTBeHHO B11~ I J / 

O O tJl?.O O t :15' 
O O 1:JO O J =V ~ I lJ Vo 

fl + BI (LZ3) 
IJi À 00 ÀWJo À Jo À n+B 

5 

http:nopa.axa


o oo (J 'l J2 l 'J(J' i 
O o l:Jo o lJ/Jw==v= 

~i À JoA Rf B . (I. ~)1+)wJoJ Jo>' il'f- B 

Ha OCHOB8.HVlVI (1.7)',(1.8) VI (1.18)-(1.24) VlMeeM 

'dD;::_ Jetr"o , ~2D = -Jet E; 0+ de.t Pc, f. ) (1.25)
tdX 'Ox~ , 

id;SO == -oIe·t r;o + zcle·tr;t - Je-t ro,?-} (1.26)'dXs I , 

(1.i? )'() vD= _ j et1; o + 3 ele t r; 1 - 3 ele t r; 2J +c/e t r; "5 - zele i UI 
f() x l/ I , I , 

(1 .!F3)() f ~ 0/et G " 'd 'LP=Je t (}.?- _ 01et v,
/()x t 

~X2 

'd ~' ~~tt I t 
- =- - 01e t H -~ ::: oie 1-1~ + Jei w. (1,;g)
f'dx- f ) ~x~ 

B03bMeM r eneps M8.TpvllW T Bltl,ll,8. 

(L 30)'T ::: e.xr(í 6 l ~1 t) 
VI nYCTb .. 

.'" (1.31)B == T~{ f3 T. 
C Y~BTOM (i.i)-(1.J), (f ...?), (1.19), (1.30), (1.31) HaXO.lH1M, ~T o OT

JH14H~e OT HYJIll 3JIeMeHTbl B1. 5 MaTpVlUll B ltlMeIOT BVI)!. 
I 

~ ~ ex1> [ ( cJ ~ - Õs ) x, - i (w: -Os2.) t - l.( (w~3 - 5';1):J ] 
) eC)lltl 

W'"l - 6S
A 

(1.32)
B~,s :=. 't,::1. J -o, 'ZL''&L-t''Z~+i"",'1,o) a S=1,O"I~t.+t2J• 

9'l,. ey,p [-!{ (w./- 6"./})/) 
.1 3 J e c Jl ltl t L< ~ ~ ~1 ti). < S ~ "t.oWt - ~ } 

6 

f.l~e B-eJIH411HbI .Jj J' •• J q~o CBR3aHbl c BeJilltIVlHaM11 fi}'" J f 
COOTHOrneH11eM Ó ~o 

f 'b e )( r [ í ( W~ - ~'k)t] ,eCJIltl 1.~ 'z, ~ ~t ' 

{ . '2 (1.33)j tz.. ~ : f'7- ex r(-L õ'[., t) J eCJIVI ~i < 'Z, :E ~1 + 'c-2,. J 

h. ex pt: J; t) J eCJI11 '[,1 +- 1'(,2. < '7.,. ~ 7,(J J 

~, C JIe.n;OBaTeJIhHO , OT t se 3aBHCHT. OCTaJIhHhle 3JIeMeHThI MaTpl1U~ B ,
 
o~eB·11.n;HOt pasau HYJIIl. B C11JIY (1.4)-(1.6) }! (1.30)-0.33) 1l0JIYl.laeM,
 

4TO
 

'"dB . ~ '" ...... 2
- = - I. tJ :lo /3 + t. l3 J 6" = 

rat 

=- i T - t ( w:10 Àl J -t Jq) I J G' ) T J 

()~ (T-!:1 
0 

>') ~ :- i T -! r.J z '1c ,\ (r. 3
4) 

I 

0~ (T:Je) ~ í T6~Jt, 
'd~ (T -I .1, >.) =:lrC T 32 e) o . z: 

naJIee, COrJIaCHO (1.7), (1.8), (1.30) 11 (f.3f) cnpaBe.n;JI11BbI piBeHCTBa 

0:= Je.t(lof â), 

t I o l J2, T 1 J I o l ri I~~oIe T'J.~ ~fB ' \[1- et T i .1. À .g+!3 ' 
H3 KOTOpbiX na OCHOBe (1.34) B~TeKatJT COOTHOllJeHHR 

."lO I o lJY'1 lO lJcr:T I~iT=-olet r- 1 wJ 
o 

À 1+B -dei T-!:J,À 11+-(3 , 

,... I O 13;. TO
. 'd~ oIetIT 

O t J,:! +de t O iJ LJT~ 
ltôt= -·é .:J' À 1+13/ TtwJ.:I T-'J.À HB 1J 

7 . 



o o I J 6"'T 
. ~ ljI I I o l J (J ~T I d t I o o I 'JT
Lr1t=-ot~d T- i1,\ I+B + e r-ijtÀ T-í:J-o~ i+B 

'12. D -t I o 

i 

-t J T I I O . l J e2.T I
tdt~=de T-i (J 3 j o À l1+B -det T-iwJoÀ ~+i3 + 

3lJ<?TI t O tJõ T I 
+ dei IT-

O
I<J2:1. '\ $tB -oId\T I;U ~+ B + 

o o e'J6T 
+2Jet O e tJT 

\ T- i wJo ~ T- í :1o À -1 t B 
r ;e , B COOTBeTCTB~H'I c (1.20)-,(1.24) l1MeeM 

i ~~ ,,- dei (". - dei r.,i J (1.35) 

i !dP ~ Jet~ -rclet V i::tlfJ=~JetHfI-rcletW) (1.36)rot . ~ J ,Iv(J 

~2.D =dei F: +Jet r: ! - det F; o r: clet r; 3 1- ~Jet U. OL37)
í() t ~ 3,0 -, ,Iv / 

OTCJJ)(a aa OCHOBaHl1l1 ('1.25), (f .28) 11 ('1.29) CJIe.nyKlT paae nc r aa 

."'dD I() 2.0 t ./(){) 'd~D I t 
t -i + -n ::: - ~ ole ~ o - l, ;::;-i' t f\ f) ;: ~ (}(i Fo í (1 )'d fê) x .... o (., o X N " • 38I} J 

, 1 Cf 1)2 1/} í'd 4> _ ';) 'L
p"- 1, det VJ t ---t- r';) t 'dX:>" "- 'J.. Jet W. (l.39). 

.~ t 'dX~ 

Bocrronh3yeMcR Terrepb )(OKa3aHHOn paHee JIeMMOn. rrOnO~l1M A= V 
Eepa m::: 1. ,n::. 1'z.o , c Y4eToM (1.20), (-1.2i) VI (i,24) nOJIY4aeM, 4TO 

Ao:::; 11 + B A 1. 1 ;:: E; o Aí 1,:::' F:1. o A2 í :::. G- A" ~ =G 
" " I I) I o I.N, t . 

B Cl1JIY (L 7), (f .8), (1.21), (1.25), (1.28), (1.38) 11 (1.39) pas eHCT

BO (1 ~12) B 3TOM caysae l1MeeT BI1.n. (1.16). AHaJIOr~Hb1M Odpa30M, nona-

raRA=W ,rrpl1 m::.{ n:: '&0 HaXO)(MM, 4ToA =-f1+13 A~i=ft 
J o I "l, 0,0, 

8 

Ai 2- = Ho A'J.i.= Foi Anl\ -= H1 ' • COrJIaCHO (~['7), (1.8), (1.21) 
, " " "'#.. 

(1.25), ,1.29), (1.38) 11 (1.39) paBeHcTBo (1.12) Ha 8TOT pa3 rrpl1H~Ma-

e r BM,I{ (i .1-7). 
BO,3bMeM r erreps uar pnuy Y Bl1)(a 

(L 40)y = ex p ( l{ ft:3:1 ) 
11 rrycTb 

v' o: .4i)B = Y- i B Y. 
B COOTBeTCTBl1l1 c (f.i), (1.19), (1.40) M (1.41) OTJI114H~e OT HynR 

v v 
8JIeMeH T~ Bit, s MaTpHIl,~ B l1MelJT Bl1.n: 

f."e>cp[(W't.-o;;);L -lf(W~_~3)d] 

J ecna 'l, = f.. J " • w-r, - <9s ' v
(1.42)B = 

't,S , ••. }tt 1 } 1z- f. f- i ;;.. t i , . " , tz o , a 5=L, •• ,} "1.J.+~'),,/ 

f"t- ex p[-li (cJ: - 6;/)'YJ 
J 3 ) ec JIl1 I(, L< 'l. ~ 'Z.lT i ~ <" S $ I'lo . 

t,J-, ~ 6': 
v s v 

Oc rensnue 3neMeHTbI MaTpuIl.bI B, 04eBM)(HO, paanu sy nn. C noxoasn 

(1.4)-(1.6) U (1.40)- (1.42) rro.W4aeM, 4TO 

raB v v 3 .3 v v 3' 
~ "" - l{W3J" B -I- «s :« - Lf (J :f1. B Jp' .f. lfJ1 BJ,.€i'::: (1.43) 

J ~ ~ -
=-l/Y-((~J').;j()A 1:1 +W'J()/~ ea6"(-~o~t:J6'2-:JfAeJp.)Y . 

llaxee , B CMJIY (1.7) 11 (1.41) l1MeeM . OTCIl)(a naD:: det(f/+ B) 
OCHOB8.Hl1l1 (1.43) cne,JWeT paBeHCTBO 

r;;D I O lJY I 'ti O· "-tJ'6YI()j "'I,lei y-' 0)2,)'0 ~ 11 + 8 +. ~~. Y-lwJ.). H B 1+ 

d 1I O '.l J õ 2Y d l/ O l J2- YI+4 er; " -~el v)

Y-i.;joÀ 1(+13 Y-íJtA 11+8 
T.e. B COOTBeTCTBHU c (1.20) U (1.22) nOJIY4aeM 

(i .41+) 'dO ='101etE;.o +4JetF;i. +tfoletF;;",,-lfJer /{.'ÔJ I "/ I 

EaJIee,.c Y4eToM (1.26) M (1.44) Haxo~M, 4TO 
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( i 2 ti et U - ti 0/ e t Uo ) O + 1. Z 0/ e t (~,o Fo I !) c=:rr>D + d 
3 

D := s Jet. r" -I- 6ofetr:i +õr1etfo'J.,-ifoletK. 'OJ d X.; '",O r / 

==(1.2 Jet [;,1 - LI ele t J{) det 1::,0 + l{ dei (c, Ho). 
OTCIO,ll,U CJIe.uyeT pUBeHCTBO 

1 zD d l{ D \ . 
~ + -;:; 3o1'etF: o +3JetF;.{-3c1et rí~- (1.45 ) 
~XdJ (jXI{ .s , ' , 

- 3 de t E: J - Gde t V + L( riet Uo . 
i : 

TaK~M oOpa30M, COrJIaCHO (1 .37) ~ (1.45) ~MeeM 

1 2 D I'J 2 D "JlfD ('1.'+6)3 -.- - - - == 12JetU-lfolet Uo
0t~ /()xJj dX if . 

KpOMe Toro, c nOMOUlblO (1.;.;1.)) ~ (LJ5) yOellC,ll,aeMCR, 4TO 

:t. "d 2- 0) ?v . I t ( ) 
( () D) +- (_- :=. _ !..( (j, e ~/O [;,/ í ) (r .47) 

tà t dXl. 

a B C~JIY (forJE)) ~ Cf .:~!I) nOJlY4aeM paBeHCTBO 

/()D "ê).3D
- + Lf - :::: 12 01ei F: - l( 0/ e t: fi. (1. 4f))

t()J 'J x J 1.,1 

BOCnOJIb3yeMcR CHOBU ,ll,OKa3aHHof,\ pan ee JIeMMO~. [10JIOJK~M A=U 
EepR m:: í , n -::: 7-0 , c Y4eToM (1 .20) ~ O, .~J) nOJlY4ueM, 4TO 

Ao:::: ·il + B, Ai L ~ ~ o Ai ?v =- f; o A'). L x: E: i A1- 2. -= fi 1. 
/ f) I I I I I J' , 

TaK~M oOpa30M, Ha OCHOBe paBeHCTBU (1.1~) CnpUBe,ll,JI~BO COOTHOllieH~e 

oJet u' ~ Jet (~,o F;,í) - ele! (G,o rO,l). (i .4CJ) 

AHaJI Or~\{HhlM oOpa30M, no aa ras A = ~, npn /11 ~ 1. , n:: 7- 0 HaXO,ll,~M, 

4TO A(J== n+ BI Af,f := Po,o Aí,2-= H«, A2 ,i. = (;.o A2 ,2 = f<) ~ BI J 

COOTBeTCTB~~ c paBeHCTBOM (1.i2) no nyvaex c cor aouen ae 

DJet Uo :::: 01 et: ( r:, o K) - Jet (Go ~(o) . (f. 5(I ) 

YMHO~~M Tenepb paBeHcTBo (1.49) Ha 12, a ~3 nOJIY4ellHoro P~3YJlbTaTR 

Bhl4TeM paBeHcTBo (1.50), YMHo~eHHoe Ha 4. B ~Tore ~MeeM 

C nOMOmb~ (1.8), (1.21), (1.25) ~ (1.46)-(1.48) yOe~,ll,aeMCR, 4TO ~3 

ar or o ·puBeH.CTBa c ne nye r COOTHOlIIeH~e (í.15).l', 
l
 

TeopeMa ,ll,OKa3aHa.
 

HeJImllH e oTMeT~Tb, 4T, o eCJI~ BeJI~ 4~Hbl vJ[)"" w't-o I ~ J' .' , J õil>
 

B~OpaHhl c COOJIIO,ll,eH~eM YCJIOB~R 

rJ,./ -= 6""/ , '1.r = 1. J ••• I 'l-o , 

TO nOJIY4eHHoe HaM~ pelIIeR~e C~CTeMhl (1.10) cornaCHO (i.l) ~ (1.4) He 

3aB~C~T OT ~,CJIe,ll,OBaTeJIbHO, y.rr.oBJIeTBOpReT C~CTeMe ypaBHeH~tlj 

1'2-u 'd2. ( 2. 'J2U' )3 - -'- 3u + - -i: 8 úJ!.{ z: O 
~t~ ~x~ ~x~ J ) 

t() (o ~ '2. tjJ 'd <.fJ ~d ~ I V 
_T -:. U (jJ +.:-L i - + lÁ (/I + "-J- =O . 

'ê) tI/() ~~ '.. ~ t 7'0 'X;~ 

§~. IIHBa.p~aHTHoe MHorooOpa3~e C~CTeMhl (í .10) 

113 re op exs i c ne nyer , 4TO eCJI~ onp eaenen nue n ocp eacr aoa (1.1)
-(1.8) mYHKU~~ D) $/ Y/ y,n:OBJIeTBOpHlOT CoOTHOllieH~RM *). 

o -= O lU ::: J{"J.. ).{ ~ :::: i (2.1) 
I J "j-!, ) 

TO onpen e nesuue COrJlaCHO (1.9) cPYHKU~~ U I <f I r n pasannexar ~H
Bap~aHTHOMY MHorooOpa3~~ tA::: ti ,f::::Hf C~CTeM~ (i.IO)J~' CJIe

~OBaTeJIbHO, ~YHKU~~ 

"d';t "(1) 
U ::; ?v ---7"" j VI D tf ~ (2.2)r;)X :l o 

RBJlR~TCR pelIIeH~eM C~CTeMhI ypa sn en aa 

*) 3,ll,eCb ~ BCD,ll,y B ,ll,aJIbHetlllieM 4epTa Ha,ll, KaKotl-H~OY,ll,b BeH~4~Hotl 03Ha

4aeT KOMnJleKCHOe conpR~eH~e, a 3Be3,ll,04KO~ o003Ha4aeTcR 3pM~TOBO ~ 
COnpRJKeH~e ,ll,HR MaTp~u (~ BeKTOpOBJ. .t,

li 
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iI 
:1 

:3 'd 2-l.( _ 1- [ /(J () d ( )., ?'J., li 7J }'d i "'J;t. t(JJ + 'Jx, 3[;1 1- 'ti",," + s ,,' 'fI )J = O , 

, t()íO ra'L<f 
l,_T~U<P+-- (2.3)t()t J 'VX~· :1 

CJIe,1JYKlIllaR r eop eua c oxepsar aocra rosnee YCJIOB~R ,Il,JIR BbJnOJIHeH~R COOT "('
H omeHHLí (2. I) . 

TeopeMa "2. ECJIM Bxo.n;RIIl~e B onpe.n;eJIeH~e MaTpMUbl B ~ BeKTopoB !'1
À t BeJM4MHbI r, ,'" 1'" W",. o, ~1'" c",.., y.n;OBJIeTBOpRllT

I 1") "'0 J .. J I "o , ) ) lU '''''o 
,
i 

YCJIOB~.fIM ! 
) 

n J~ f o npa 't:::; i I • • • I 7- o , 

2) J~ = ~ ) 0t =- Wrz. I1p~ ~::: 1., • , o' ~1. ) (2.4)
I 

3) f't,t.+~:;l,+"t:::: .H f'l.t.+7.- 6'1z.f.+~ =- W~t+'Z-'}.;+7,.)I 

Õ't-
i

+ '7.", + 'z. :::: - W"ti.1- "l, npa 't:= 'Í, ' •• , .z..:l ) 

TO nOJIY4eHHble c nOMOIUblO 0:.1)-(i.8) q,YHKU~H DI c$, tJ! y.n;oB·JIeTBOpRIlT 

COOTHomeH~RM (2.1). 
)loK8.3aIeJIbCTBo. ITpe.n:cTaB~M MaTpvmy B B 'CJIe,nyIOIlleM 6JI04H OM B~.n;e: 

cl ~ o 

f3 ~ o o -o (2.5) 

(( ~ O 
rae cl: - MHHOp, CTORIll~~ na n epec eveaaa n epasx ~1. CTpOK H n epss x 

tt- i CTOJI6UOB; f - M~HOp, CTORIllIÜ1 sa n epeceveaaa CTpOK c HOMepaMH 

"t,::: i"", ti ~ cTonClUOB c HOMepaMH 5::'Z.~+f.'···1 'l.t+z.~ ~ -1
- MHHOp, CTORlludt na nepec euenaa CTpOK c HOMepaM~ 't = '1,1+ i J' •• I 'l,j. +t~ 

Si CTOJIClUOB c HOMepaM~ 5 ='Z.l. +~~+! I' •• ) i. (J ; C{ - M~HOp, CT oamH~ 
sa nepec exeaaa CTpOK c HOMepaM~ t.:::> i~+'t~+ í. J'" I ~o ~ CTOJICl

nOB c HOMepaMH s= l , ,. I~! ; ~,HaKOHer~, t - MHHOp, CTORIIlH11 aa 

nepeCe'leHHH CTpOK c HOMepaMH "t = ti + i,t + { ) , • • I ~o H CTOJIClUOB 

c HOMepaMH S::: tl f. +- 1. I •• , , », + t9., • ITYCTb 

;I f = .liaJff, e.p[- ~ (riJl+ :ii/J1J .: .. J f~t U/'[- 'I (,Jt~ T (jt:JJJj,(2.6) 
~ t 

'~ := dtaJ(~ i I'" , J~ ~ )I -= ar iaJ(h1 I ••• I ~~~ )) 11 h

I12 

r.ae no onp e.aexeaac npa ''l., = 1, ... I "l-~ ~MeeM 

~'Z. =: f'l-,tf"~ eXf [-lf( w~+t- 1- ;J1.~+ '(,,,+~) I] ) (2.7) 

h't,= f~!+7-~+>z, e-xF[-l./(;jj~!:'{.. + W'l,:+tJ.,.+'t-jJl, 

B C~JIY (2.4) nOJIy~aeM, 4TO 

f~=f I h =><1*' (2.8) 

JlaJIee, B COOTBeTCTBV1'~ c (LI) V1' (2.4)-(2.8) ·Haxo.n;~M 

~f == f~~) 0(/::; .~!~) ih.*= li t : IJ 4f 7:; Jl o*. (2.9) 

110JIOlKHM Tenepb 

f O O 

(2.10)O Os = x}IJ 5o;::.JetS. 

O h O 
COrJIaCHOo (2.5)-(2.10) cnpaBe.n;JI~BH paBeHcTBa 

S = S~ s f3~= /35* = as. 
I 

OTCD.n;a CJIe~yeT, ~TO 

S (ff + B~) = ( d+ /3) S ) C:>.H) 

r ;e . c Y4eTOM HepaBeHCTBa f'7,. t o npa t=1., ... , z , nOJIY4aeM 

paBeHCTBO dei (o + 13) == det Cu + 13*) . TaK~M 06pa30M, n epnce ~3 
cooTHomeH~~ (2.1) .n;OKa3aHO. . 

)loKalKeM Tenepb BTopoe H3 cooTHorneHMA (2.1). B C~JIY (1.8) ~ 

(2.10) ~MeeM 

o 
).*J I' lO eJ5 I50 ~ = de t I 5 J~ t S(~+B') ,ifSo~det J .\ (Dt/3JS .(2.12)

1 

Ha OCHOBaH~~ (i.4)-(1.6), (2.4), (2.6), (2.7) ~ (2~IO) cnpaBe.n;JI~BH 

paBeHcTBa 

ZJ oS == ~ -If J o I J1 A ~ se SJ,. e. (2.13) 
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COOTBeTCTBeHHO c "tt .11' 'Z.J., ICOMnOHeHTaMI1. fi OKaJK eM , 4TO npa BblnOJIHeHVIN'lB CnOTBeTCTB~HI c (2.H) N'l (2.D) BTOpOe N'l3 CDOTHOl!IeRN'l~ (2.1) cne ayer 
YCJIOBVI~ (2.15)-(2.17) CN'lCTeMa (2.18) HMeeT TOJIbKO 7pN'lB11aJIbHOe perueHHe.H3 paBeHcTB (2.12). 

,C 3TO~ ueJIb~ c.n:eJIaeM B C11CTeMe (2.18) 3aMeHY:TeopeMa .n:OKa3aHa.
 

113 nOn r eo peus cnenyer , 4TO eCJIN'l BeJIN'l4N'lHbI W/.).", Wt o
 x f X y= /, ·lf Y}z ~ Z ) z:
BbIdpaHbI C COdJIDÃeHN'leM YCJIOB~~ 

z, dt-R,i) r.J'l,. -/ W'l, I + LU't" =O npa "l.:: i} .. " ti 1 r ae MaTpVIUhI f 11 h onpeze ae nu no c penc r aov (2.F) 11 (2.7). B pe3YJIb
{2.14) 

TaTe nOJIY4VIM C11CTeMY
 

2-) W~l+'c, 1- atl.+' ~l!..,.t.::: o npa /{,.:::: 1." •• ) 1,:t J
 ,'\ .)\. 

3 - 3 v- YZ~O ·â X+ êi -t-2 ~O(J t J )X +,~ '{ = o O) , (~.I9)TO nOJIY4eHHOe HaMN'l perneHN'le CN'lCTeMbI (2.3) He 3aBN'lCHT OT ~ N'l, CJIe.n:o

BaTel1bHo, y.n:oBJIeIBOpReT CHCTeMe ypaBHeH~~ 

r.n:e 

À A A• r'd yJ t() 2, (/ f h~ (I -\').- i A f ~7 ,7 
.3 'õ~1J _ ')2 (3U ft -t /d-'J,/J + S I<If/~ == O L-=:-~cP+~ L> ,:f. I f::.t I (=- n (I C{::q. I .f; ~fa h'f. ra t J rJx,3.. J (2.20)
'dt.~ I'J~'J, rdx2

COrJIaCHO (?8),(2.9) H (2.20) HMeeM )\. .... 
A A A 1\ li A IJ lf 

N'lrpaD~e~ BaXHyn pOJIb B pn.n:e odl1acTe~ MaTeMaTN'l4eCKO~ ~~3N'lKN'l. ,Z '( ::. dv I ~ J( =- el... lO=- V' J ~ t (~.2I) 
B~RCHHM Tenepb, KaKN'le TpedoBaHN'lR HYXHD .n:onOJ1HN'lTeJIDHO HaJIOXN'lTD A !J Â n 

r .e • MaTpl1Ubl f + li- , {? 11 ;r RBJIRmCH 3pMI1TOBblMI1. 11011ee, 113aa BeJ1H4N'lHllIf1.I"') h-o I cJJ } •• " W't,,11 .n:JIR Toro, sr ocs onpe.aenarens D 
Cl1CTeMbI (?~.I9) aur e xaer paa encr aos e oopauancn B HYJIb npa .nncax Be~eCTBeHHllIX 3Ha4.eHVIRX X/I (t . OT


BeT .n:aeT CJIe~lJmaR (2.~2)
- X' (j i: J) X+ y' l Y+:2' tZ~ o. 
Leopeua 3. ECJIH Bxo.n;R~He B onpeaeaenae MaTp~n.{bl B BeIDf4HHbI 

:1JIeMeflTapflblll aRaJI113 nOKa3h1BaeT, 4TO eCJII1 aunnnn eao YCJIOBHe (2.17) VIt!J w"(,. y .n:0l~ 118 TBO panr y CJIOBHRM
 
f 1 I ••• ) f 'Zoa' t J ••• } o c n paBen JIMBo pas e fl CTB o
 

1) s iJ /1 fI =•" ;: S 1H f'l.l -= S íj n ( Re !.DI) ::: ... = S Ijn ( Re w~) (2.15) S;QI1(1'::~_' :::signft =- S ;dn ( Re c.J{) = . . . ~ S íj n ( Re. w'l-J :=

1 J 1'J 

, (2.23)
2) S;JY1 (Rew'z,Li"'z:J.,+d == •.. :; S;Jt1 (Re W~o) (2.16) S ; j /1 ( Re 1.<\+ 'é:l,-ri) ~ -; .- s ') /1 ( Re. w~o) )J 

v 

3) x [ ( W~t't- +- ;Jt~+f'l)~ e cJ'l.t-t-"t-,.,+'t-)J ;> o npa 'z, =: i. I"', 'l.l. ( (2.i7) 

TO MaTpl1UhI - (f + ~) I g N'l O' 6YAYT o.n:HOBpeMeHH o JIVI(jO HeOTpVIua

TeJIbHbI, JIVI60 HenOJIOJKHTeJIbHhI. KpOMe Toro, B CVIJIY paBeHCTB ne pa oã CTpOTO onpeaenar exs O=Je t ( ~ + B) OTJUPleH OT HY JIR npa JIIldbIX 

Be~eCTBeHHllIX X, Y I f . KI1 rpOPMYJIb! e).;J) I1MeeM dei (f + ~ ) iA O • Orcn.aa c neny er , 4T0 

paae n cr so (2.;;.;). B03MOllWO TOJIbKO npn X=Q. 3TO 3Ha4VIT, 4TO MR JI~nOKa3aTeJIbctBO. PaCCMOTpHM O,ItHOpO.n:HYD CHCTeMY JIN'lHe~HbIX aJIredpaN'l 

o or o peue nns c ac re xs (2.19) BhlnOJIHRIOTCH paBeHCTBa
4eCKN'lX ypaBHeHHti 

: I
'" '" i 

A 

y+-z=o, 
A 

(2.24 ) X+dvX+fY.=O y. - 12 =. O ) ex X+t Yf Z z: OJ (2.18) 
• I 

Y~YZ=QI A A 

O f) .... A O 
Ha OCflOBe cxase nnor o sane s c e c occ r aeans e 311a4eflN'lR MaTpVIU 0 t 11 t fJ 

r.ae MaTpHUlil d.-/~( d J a I t onpe,!teJIeHbI paHee c nOMOmblJ npe,ItCTaBJIe-
,I 

HeOTpl1uaTeJIbHbI. CJIe.uoBaTeJIbHO, onpen e mrr ens CI1CTeMhI (2.24) OTJIH4eH OT 
HHJi (2.5) MaTpHUbl B ,a X H Y ,Z - BeKTopN- CT OJIdUbI 
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.\ .A 

HYJlH, T. e. Y== z :-:::: O • TaKHM o opaa OM npH asno JlHeHHH YCJI OBH1l 

<~ .i7) H (2.23) CVfCTeMa (2.18) VfMeeT TOJlbKO TpMBVlaJlbHOe pe uenae • 

Fac CMOTpHM Te nep h MaTpHUhI Ao J.1 A1- BM,Ila 

f
»; 

Af t 1 
.....Ao ::: Ai ~ t·A 

O ~ 

COrJlaCHO (2.21) MaTpHUhI Ao M Ai RBJlRIOTCR SpMMTOBhlMM. 3JIeMeHTap

HIiln aHaJlH3 nOKa3b1BaeT, tITO eCJlM BhlnOJlHeHO YCJlOBJ.1e (2.17) H cnpaae.a
J111BO paseHc TB o 

s;JnJ1-= ... -::Si~11f'tt-== síJJ1(Re wi ) ::: , ... :: sijn(RecJ'l-J= (2.25) 

~ s i an ( R. e W'Li.+ t ~ +i ) z: • • , :: ';); 911 ( R. e {,(,/ to) }
4 J\ v 

TO MaTpHUbI Ao 11 1-\1 6y,nYT o,nHOBpeMeHHO JlVf60H6DTpHuaTe}lbHhI, JlVf60 

HenOJlO~MTeJlbHh1. B03bMeM MaTpHUY ~ BJ.1,na 

oQ~ ~t;(, 
.~ I tt 

:Jv 

r.ae lY:t - e,nMHJ.14HaR MaTpl1lLa nopnaxa 7-:<., , a 9== Ô(f i- d )-í 
C ytIeTOM (2.21) J.1l~eeM 9-l<-=(f+J..r i f yCíeMTbcR,. Her py.an o tITO 

SpMHTOBa uarpaua A := G? Ao <GS* HMeeT BM,no 

,A f+J. O I
-.A •AO '- .-\ -'\ {.A 

A O .g - o. (f 1- ~ ) - r 
Ma TpMUhI Ao VI Ao 6y,nYT O,nH OBpeMeHHO JlM60 HeOTpMUaTeJlbHhI, JIMco 

HenOJlO~VlTeJlbHhI. M3 CKa3aHHoro Bhlille BhlTeKaeT, tITO SpMMTOBhI MaTpHUh1 
'.-\f + r2 A i ~ ~ I A'Jv = t - a(f+ J )-í? (2.26)I 

Cíy,nYT o,nHoBpeMeHHo JlVf60 HeoTpVluaTeJlbHhI, JlM60 HenOJlO~VlTeJlbHhI. Bhlpa3MM 

r en eps c ..... no aous o nep a or-o ypaBHeHMR CMCTeMhI (2.19) s exrop X tIep'e3 

BeKTop y ,T.e. nOJlO~MM A 

A 

X=:- (f + J) -i f Y. (2.27) 

3TO MO~HO c,neJlaTb, TaK KaK B CMJlY paseHcTB nepBOn CTpOKH ~OPMYJIhI 

(2.25) cnpaeen.naao HeIEBeHCTBO dei (f + l) =(= o . I10cJle no ncra-

HOBl\M BhlpaJKeHHR (2.27) B r per s e ypaanen ae C MCT8MhI .(2.19) nOJJYtIaeM 

cMcTeMY 

16 

y. 
A 

A~'Y 1- Z -= oAi Z =o 
c~ .28 ) 

r.ae MaTpHUhI Ai H A'L onpe.aenenu nocpenc rs oa (2.26) . C Y4.eTOM CKa

aannoro suue se e C06CTBeHHhle 3HatIeHHR MaTpMU Ai A'). M A'J-, Ai HeOTpM

·uaTeJlbHhl. Ha 3TOM OCHOBaHMM onpe.n;eJlMTeJlb CHCTeMhI (2.~8) OTJlH4eH OT 

HYJlR, r . e • y= Z =. O • Iía.ae e , B CMJIY (~.27) nOJJYtIaeM X= o 
TaKMM 06pa30M, npM BhlnOJlHeHVlM YCJlOBH~ (2.17) M (2.25) CMCTeMa (2.18) 
HM€eT TOJIbKO TpMBMaJlbHOe peilleHHe. 

TIOCKOJlbKY M3 YCJlOBMn (2.15), (2.1ó) BhlTeKaeT cnpaBe,nJIHBOCTb 

JlM60 YCJlOBMR (2.23), JlM60 YCJlOBMR (2.25), TO H3 CKa3aHHO~0 suue 

CJle,nyeT, 4TO YCJlOBMR (2.15)-(2.17) rapaHTHpYIOT OTCYTcTBMe Y CHCTeMhI 

(2.18) HeTpMBMaJIbHOrO peaen aa , tITO, xax H3)3eCTHo, 3KBMBaJleHTHO OT


JIMtIMIO OT HYJlR onpen enar ena
 D 
TeopeMa ,nOKa3aHa. 

OTMeTMM, tITO YCJlOBMR (2.14) n e npo r naopeuar YCJlOÚIRM (2.15)
(2.17). 

CHcTeMa (2.3) no nyva er c a M3 CVlCTeMhl (1) .c nOMOll\bKi 3él.MeHhI t 
Ha:J ,a J na t . 3TO 3HatIHT, 4.TO c oa epuan B Han,neHHoM HaMM 

peIlleHMM (2.2) 3TY xe 3aMeHY, MhI, OtIeB M,nHO , nony{~VlM peuenae CHCTeMhI 

(f) . 
C,neJlaeM HeCKOJlbKO 3aMe4aHMR no nOBO~ 3Toro peilleHMR. B TMnH4HOM 

c nyuae Han,neHHoe HaMM peuenne on acusae r B3aVlMo,nenCTBHe "ti + 'Z,t 
ye.n;MHeHHI-lX BOJIH ns yx THnOB. BOJlHhI nepacr o rnna MMeIOT B H,n' 

, Ivfl/' 
u ::; C, h-2,-[f-f-(-X-+-9,.V-i-j---(;-1.t )] f = O IJ 

r.ae Be~eCTBeHH~e na pauer pa Pi. J Y1. I?:i y,nOBJleTBOpRIOT YCJIOBH~ 7:i :; 

:.l{{flJ. - 3 y'i~)~ M RBJlRIOTCR xo pouo M3BeCTHhlMH pellJeHHRMH /0/ YPaB-

HeHMR Ka,nOMueBa - TIeTBMallIBMJlM /4/ . BOJlHhl BToporo TMna MMeDT BM,n 

?vjf; 
lA 

ch :I. [/~ (:q ;I,Vil<J- T';l, i )J I 

e.x p[ Ly~ (x, 1-?v v'~ j ) T- ~ wiJ .[ I ,~ ,/~) l{](f :=: Co exp - ~ flv + V,t 1 I 

eh [t~(:X>t-~Y~ J-7:~ t)] 
r ae aenec rs ennue napaxe rps }J')..) y'~ I 7:;<,. I W H KOMnJleKCHaR BeJIM4MHa 

Co y,nOBJleTBOpRIOT e,nHHCTBeHHOMY YCJlOBMD 
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[rN - L{ (JIf - 3 Y.z,2.) ] l/v -= Cf J{ ICo / ~) 

VI, C11e,n:OBaT811 bHO, ,n:11H CY1U8CTBOBaHVfR B011H ar or o rnna HeoCíxo,n:V'lMO 

BHn011H8HVl8 YC110BlIIH 

[L:Jv- tf (f;;- 3'1;)] }{ ? O. 

B TlIInVl4HOM cny4ae B3alllM~,n:enCTBV'l8 BC8X B011H HB11H8TCH ynpyrV'lM, T.8. 

P83Y11hTaT B3alllMo,n:8~CTBlIIH BblpaJKa8TCR B COOTB8TCTBYlOlUl1X ~a30BblX C,n:BlII

rax BC8X B3aV'lMO,n:8~CTBYlOIUlIIX B011H. 

ClIITyalll1í1 MeHH8TCit i\.Op8HHblM oopaaoa , eC1111 Ha BeJIV'l4Y1HHU,7.l 1 " · / u)'tc 
llél110JKY[Tb onp8,n:8118HHHe ,D,ünOJIHlIITe11hHbJ8 CBH311. B 3TOM cny4a8 B Ha~,n:8HHOM 

llaMV'l p81118HYllII flOHB11HlOTCit BQ11Hbl, V'lM81OlUlII8 cym8cTB8HHO paanue aCYlMnTOTlII-

KVI nplll·t·-;:. - e>O YI npa t ~ 00 • ITpOCT8~lIIl11~ n~I1M8p, lII)111lOCTplllpYlOm11~ 
no í1BJl8H lII8 , oonapyxeu HillvH1 pan.e e B pao OT8 / /. O.n:HaKO nOT npnae p 

n e lIIC4epnblBaeT sc e x lIIMeíOlltV1XCH 3.n:8Ch B03MOlKHOCTet:!. neTaJlbHHl{ auan aa 

se ex sa paau r os cy.ae r onyCíJlHKOanH OT,D,8JIbllO. 
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