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1.	 BBE J\ EHI1 J; 

Hacromuaa paoora rrOCBmJ\OHa o oo onem no p e SYJI ;, 'rQ 1'On [I, 21 nWHlCJIemm 

n OJIHOrO cnexrpa ( B cJ!YtIae scex nonapno p a 3JllitIHliX COdCTBCHlrlX anave
lIMn ) Ima.n:paTHliX seuecmemnrx TpCX,nMarQI lllJIhIlUX MI1Tp vrq p aSM CpIJOCTt1 m 
06mero BHJ.\a 

q4 ~~
 
P~ q~ .'[3
 

( 1. 1)P, q,3 'C<\ , (l[ - :liE) UCA) =0,!= 
Pm... Cf,"'.f 2'.. 

p~	 'lIM 

rue aJI eMem'U {q., ; R. Z'K, q" }:: .tt:. R - nOJIC ( = MIl O;;{CCTBO C aanau-
IJLlMvr o nCpmU-HIMVI nan ere 8Jle Me HTaMl1 , c r:l . , HanpJIIMCp , § B [ 7] ) BCIIICCT

semurx tIvrceJI , aa cJ!Y'la j,j , xor-na B cnexrpc C ( I . I) mv1e IQTCfJ xparuue vr 

( vrJIJII ) Ro~m.lleR CflLl e c oocTBeHHblC 3Ha'leHJII.fI , r . e . If: ( I . I) ~ulieo T npoua-
BOJTbHYIQ CTp yRTypy ( CM " Ha ripYl1~ Cp , §' 2 [ 9] i . Ii 

-IIIpl1 a TOM anecs DO DB8,U.CIIl111 !'!IH HC npvr IlOTJ:I1M ( B 0 1' IrrI'InC ?T nopsruca 
Jl[ SJlOIKeHJ1fl ' MaT CpJllaJIa , Up l1HHTOr O Ha MU pane e B [I, ~2] ),oclIo nriilC p OSYJlh 

T2.'rhl , na IWT OPLlO ormpaea ca fll1Ji<e , ITO To il npl1'fllllC ', 'iTO OH!I .10.T'lW BOCCTaHa 

BJIlfBa IQ'rCJI as p e sy.JIhTaTOIJ na c romnctl paoa r u . 

2 .	 UO.n:l1(CHKaL(vru MeTO)WB [ I ] fH1XOliCt e lll1JI nO.JIlIOrO 

c neI<Tp a ' BOII\OCTB e II HHX TOrlx:\narOH:lJlhlIUX MaTpml, 

HmKC , nocno.ns SOBD.BIIIHCI, R3n e cT Ho H ( C~.1 . , n a rrp au ep , [:1+5]) cTpaTOrJ1c J1 

C' tIlI1I 'OB' 
'f)	 ' 10 ,~) ~ • CK) (OJ II\) ( K+4) 

(A - WE) =L t< - R · L + WE.=A t ( 2 . I) 

nOIIY 'l H~ 1 r~ 1l0 lKeCTna ~. 10 )\W~111l\lpO Ball1 f1J Xx) y cuopeu uux tcoppercr uax aJI rOpllTMOB 

!Vl n nlJ'lHCJ!OIl I1n COd CTBC ll mJX 3HaiI elll11i Tp e Xr\lm r Oll a Jlb lI UX Marpalt oomer o 
OJII) (a (, ( 1. I) lWI< npocroti , TUI< 11 rrp Oll 3BO.ll b ll Olf c 'rpyxryps , y IWTOPblX I{Me

IOTc n 110 TOJlh l<O neue c r -se n uae . uo v. I<OMrIllfl J<Cllbro coocrnenus e 3Ha'1CIIHJI . 

CnpanEJ!J)lI{Ba C Jle )1Y IQ l~aH
 

Tcope ~.~a 1. IIYCTh C (1. O -BeU\eCTBell lla.fl rp exnaa rouam uaa MaTpllua
 

00. l;W!' O 1lI11\a n p OC1'OH CT pY J<Ty pLl , ROTOpa51 I'lMOeT r O.llbl<O DClile CTB8Hllbl e cod


C Tl!0 1I !~C I Slla llO Hn H , l l\d tJ,ih I ~ '" 1- I :It ..1 . Tor.na I1MelOT MeCTO C.1I0J1Y


IQI :!W~ W[II ;(W-d)], 17J[G.(W-d)] U mOCG,A),(W-d)] - MHOlKeC TBa VIS .n:Be Ha,gUUTJ1
 

X)	 Ilo.ny vemure B reopene I 'MeT O!lh! ilB,nmOTCH MO)(I{{r.I1KaI.(JI[iTh1H COOTBeTC T 

ny'JIIIIIX ~,1CT O 'lOB [ I ], [JO CKOJlbRY B [I J db/.lIa ncnonh SOBaHa IJ OTJIH'IIle 0 1'
 
(2. 1) c TpaTcrHR CIlDtiPOB 

• OC) (Ie) ncJ ( KJ ( f() ( Ie) (K" ) 

(A- WE)= L·R -- R·L ; A • (2 . 1) ' 

"e, I 

". '.I~~:::U:S"""""". 

:JI I

i- : 

~,
 
' " ~,~ ,	 .. ...: 

r .'\ 



yCKopelIIILIX I\OPPCI\THHX aJIrOpJITMOB ).l)IH BbIlIVIC.JI8HI1JI ee COOC'1.'B8HHhIX snase

HHi,,-X) _

I:1llfA,(W-dJl- Ml-IOJKeCTBO ycxopernrux a.JIrOpHTMoB.
:i"i"i"7::J (ICtt).

I. (,ItWu..- MeTOl(). ECJIl1 I B: ~ >£, )J.JIH JIJOOhlX K::. -i , 2.··· , TO 

CIO (IC) [( CIC) ("1 ~ (K)] cot) c'9
1.:;: Pc: '''li.! q.i.-4- w)( «-ti,- W) ; 14::' ,,,,~~::. 0; i=2.3.···.1TI. 
(IC) • C9 (I<)_~ no (lC) J • ' ,
A it . :::. ~ - 1£'1\;. ~.1\04 = .A.t;: 'I, L== Z, 3, ..• ,' m. 

I 

(lC) ( C/(J (IQ 2 (IC)

Ai. = qi. - W .' /\it4 ; i.::. ~. 2, ...• m .
 
CICH)"_ ( ClO tK) • CIC) • • _ l (2 •2 )
 11 -. A;,I A,-4) Pi ' L. - 1.,3. "', m . 

(IC) (IC,) CK} 

(no _ {Ai, i" Cf.;'-t 4 - At ..~ , L=- f. l, r:» m-«. 
qi. - CII) (Il) • 

A ... + W; L= m ,
 
n CIC+f)


Ai. = .(,1.m q i - d; L=- .J. l, ., 0, m 0 

(0 1C-P6D 

EC.JIH lH-I , C B .JIIOOOM IIITepar.J;'IIIM K=K*~.z H HeI\OTopOM i:= r , TO 

~ clt+4) (I(" (If, (tfJ (~ (~(J44) IIcr 
t P.. =0, 11/. = 0, .Alltf~,AIl; q....- W. CZIt= ~t« 1l:.••a:,JIH BCeX K ~ K • (2.3) 
-- CIltt) " 

2. ( ~Wd- M8TOJJ;). Ec.JII!I IP? l > £, JLJIH JIJOOlIX I< = -1, z. 'r' , TO 

(Il) (I() CIC) (k) CIC) (10 (IC} 'IC)j
1,= fl2"· [(lli:;W)(ClL- W)]; 14= 1'1H04= 0; i=~, 3. -... m. 

~ 'J!} I (!9 '19 ~ 
eli. =- 1;. (1- "l. ); 7..( = 0:: ~[mt4 ; i= I. 3, ...• m , 

~j,=(t-(W)(1- ~d; i=-1,Z,···,m. I (24) 
("to clC) CIC) etC) • 

~ =-«(Li./Ai.-,)·Pl j i,=-~,. .3••.. , TTl. 

(Ir,) COC) CIC> 

CJtq~:= Ai.to4 ; i= -I, I. "', m-.f{.ih" q•....,
~ c~ c~ 

A", + W, l= m 

i 
(~) 

(~) .A i.;: I(i= q i. - d ; i = ~, 2" •.• , m 

ECJIH ~fl·1 ~ E. B moOOJ1 VITepaIJJH1 K=K·~1. H HeIWTopOM i=i* , TO 

cl(') (~) elf) e~) (~ lJC\.l) c..~ m 

{ "[,.=0, A;'= CJ .. - W. P,,=O, Cf,.. =- ~lIt.:.: .. ,Il',JIH Bcex K~K*. (2.5) 

@ 
actO 

3. (~Wd. -M8'1.'O)~). ECJrn 111.' >£ .Il;JIR JIJOObJX K= -to f.·.. , TO 

UCH) COe) CIC) (Ie) (k) • 

~ q;. = qi,- T.: + T.:t4 j T... tt= 0; L= -1.2, ... , m ] 
C/C-t4) cd CIC) CIt) u() Cit.,,) uc..~ CI(+4) C..,.,)

'Ii =- ( '1.,- w- ~}Ta./( Qi.-4- W- 'Ti-f); rn;: 0; i:: i.,3,···. m (2.6)
(IC+{)A' = l ...",' a. - d ; i = -I. t, "', m , r,n8 

~ _co"" . 
0) Ct) (/):;a til tI)

1', :: p; ?:i. / ( q,i-4 -/ i-I) ; ~ =. 0 j i = 1..3, .. '. m; W:: 0 • (2.7) 

X) Bo BC8X M8TO,nax 3TOH T80p8lV1H HaqaJI'DHbTe C,n;BlU't1 (=CMell\eHRR) - d H 
liT8paUJIOHfThl8 - W BbJOHpaIOTCR TarmM >Ke 06paSOM".:KBlt V! B [I,2 0 101. IIpJI 
3TOM MO,JJ,li<l>liKawm COOTB8TCTBYIOumX MHO>KeOTB m [lJ Mb( 0003Hal.fliIJrn Til . 

2 

(K'!l . ..EC,JIVf tTL· \ '- f, B JIIOOOl1 MTepaIJ;11M K= K* ~:t M lleHOTopOM '1'0L = C. 

{ 
,I('*", ~ (1('\1) 1.. m 

K ~ 1<*q,n=Cf",. Tn = 0 J r&: r )])IH scex (2.n) 
:-------, Cit..) 

4. (T-).)"Wd - MeTo,g ). ECJIH IH I> £ l~.JIH .mOObJX I(::t -/. 2.··· , TO 

CII') ( (/C) Ie (ICI (IC) lOQ",,\ ,IC) CIC)

1t =- 11 (",,) 9,-r W-1l.-4); ~ = 'f".~= 0 ; i::: 2, ~. 0'. m 
(Il)- (/0 ("J ()C) 

Ai:: 9.; - W- T; ; i::.(, 2•.•. ) m 

cP;'=-(~Z,/c~(_4)'c~ ; i=1.,3•...• nt (2.9) 
ell) Cit) Cit, 

''''<4) {A' -t q.i.t4 - A,"4 j i= 1. },»>: -. m-"q.: (00 «.1<) 

, A","" W, i= m 
IJ Cltff)

Ai : ei.1n 9· - d ; i::: -t 2. .. , m(I''', It~Dil .. ", 

Ec.mr 'Fl-I, [; B mooOll arepaima J(=K·~2 H H8I<OTOPOM i = t" , TO 

ClI'J c~t) (1(", (~, (~) ~~) Cr!, 1m * 
{ To. =OJ P.. -= o. .A 11.-= CJ..- w, CJ.. ::. '1.. _.~~JIH ncex I< ~ I( • (2.10) 

c0
 
___ cll:tI) 11_..
 

5. (A"W cl - M8TO.I( 't • ECJIM I ~,> £ l~JIH .7ITOOUX K= -1.2..... , '1.'0 

~,::: (~-w)- C
p;, c; / ~.-4 j '5:1 = q~ -W;. i:: 1., 3,···, m
q 

OCfll _ (COC) I (lC' ) (/3

Pi - A.. .i\i--4 Ii. i =1.-•.3•. - .• m 

(1<1 (It' CIC) (2. II),:: -f. 1.. ".J m(10ft) {A i. ~ q.+4  Ai..4 
q.:: c~ CIC) 

, ;1..... W ; i= m 
Cl(64) 

AL = ~~: liz, -d. ; ;,~ -to 2•... ; m 
(IC~ 

ECJII'[ I PtI ~ £. B JIJOOOll HTe:paIJ,11JI K:: K"~.t 11 n8IWTOpOJl/l i» i: , 1:£ 
utl cll'J CIl"J rA4) (It"'.,n (tI', '" .. 

{ - All'" q,,.- w, PIC: 0, qll == CJ;,} 11.:;," )~JIH Bcex K ~ K • (2.12) 

II~ 17J[G,(W-cl)]- MHOJKeCTBO yCKopeHHhlX allropMTMOB. 

(l(ff) 

1. ( GW d - M8TO,U ). ECJI1'l: I P; I >E I(,mI .JIJOOhIX K= -f, t. '" , TO 

(I 

(~ : c~ Zi/[( t-i;)( q'i -W)] ; c~ = crm~= 0 i:: m, .. 0. ~.\ 
( II 

m ~ ~~ ~ ~ .
Gi-f=-1-1itiGi ; GIII= G.._..:::1; j:nH'.···,-f 
qo CO(J CJ!} 00 

Ai =- (CJi- W)-GI-~ ; i= m,ne--04•• ••• 1 
ClCtO ( (J9 CJQ coo • (2.13)Pi = )lj-i lAi) P;- ; t =Pl, m-1~ "', X 

(/9 coo C!9 
UUI) { Ai l' Cf,i-I - .i\H; j = m, m-L "', z 
1,1 = ~ (!9

A.., -t W ; Jd. 
- n ClCff)


Ai::' tl,., q. -d ; to;: m. m-L "', -1
K..... 4 f 
at'J 

ECJIM IPt· I ,( ~ B JIlOOOH HTepar~HH K::'j("~2 H H8ROTOpOM i:.j* , '1'0 

3 



«0<1 
Ck* , C{;J clC"'> c~ (IC\4) C.....O (K" r.,. '5. ( AGoWd - Me<r.Q}X ). EC.JIM 1PjJ > [, TT,.JUI .JTlOOHX K=- '- z•. -- TO'

[ G...rf,A,,= 1. 11- W, P..-= 0, q,. = fl.. I n:JIH BCOX I< ~ 1(* • (2.14)lI:.i 
--	 crc~J 

<J()	 tIC} 4:J{) ell:' C~) C~) (1Q~!!! 

2.( 1GWd - M8TO,J( ). Ec.JU'I IPil )[, .1.1)IH JU06brX 1<=1,1~.,. , TO lu-t =.( qi-~ W~ - 11 Lj I Ai; AIOI= 'l - W ; j:: nr.-m .t 

l.IQ CteJ jr:(CIC) C[> (CI() CI() J (It) CI()


Ii= '1 'ti L qj-"i W) q,i - W)J; (1 = 1"'.4= 0 : i=m~ M--4• . •. ,1.
 
ClQ c'9 I clC) (IC) 00 

S;-f= Ii U- .s; ); S ",= 0 ': So; i = m , m-4,· - -. Z 
'..!!) CIC' C!!J CI</ •
 

Ai:: ( qi - W)( 1 - S i) ; J- =111, nr-1, ...• ~
 
c...., (c!!l e!9 con •17 =	 Ai-I/ Ai)' Pi ; 1= m , m-l, ... ,.t 

C!D (IC/ C10 

c"tl) {Ai + ClH - Aj-4 i -= m,m- .... "', Z 
~i ::	 C!!l CJ!:} •
 

A-l t W ; ~:: ~
 
- n ClHOAj. = tJ.". a. -d ; i =m , -rn-.1. : :» -i 

.... lC~OO 1-1	 
r 

CIC , 

ECJIM I f1·U & n JITo6ot'r ITTepa'U1H1 1<= K"~t M. HeKoTopOM i =V 
(IC", C!l~ (rt'}~!t> C~I (11\4) ell'>}' V 

{ S 11.7 0, An-f qll-I W, p,.:: O. ct." = 'i; n:i )])lFf ncex 

3. ('tWa. - MeTO,)! ). l~CJTvr iF~ I > t. n.M .JIIO()bIX K=. -I,t.: , TO <ICI _ CIC} c",-i (1<1 _ 1:'" ~._ ..' . 
GJ-(-~-Ij.fGJ ; G",- G__ .-4. /=nt-",m-2. s r : :» :f 

(Kf'(1 uo Uri (K) CIl' CI().	 } W [ c!!J '<., CIQ.Jetc) CIC)_ ( q; = CJi - ~i t FH; Fo:: F... = 0 ; J:: m. m-«, "', oj 
Bi,((;):' 1+(1-G("J.j·B·E"~).lGt·_4; alf=- Go ;i=~,3.···.m

(.-'..L-, l
(lCtO (COl' Co!' CIC, ) cor' /(cQ~' C'!..tf) CICi't./) (I(~) CIl.() • 

CI() ,coo C'O [CIC) (!~i(2.17)·
Fi-l=qi:jW-~i-1 FI-I J(W-F; ~ F... = fio::O;J="'.nH •. ·.,~. ~i =-(<1,i-W) 1-Gi-f+ 8i~(G)]; i:L2, ...• rn 

(/c..., ( CIC) C"IC} CIC) - n CICft)	 rrJ;8A' = e'J", o . - d . /' - m. 17(-" "', -i ,. Pi. =	 .A ~ / A~'i) R ; i. =: 2.. 3. "', InI ,,~ .. v, · - , . 
0' CI} (I) CO) (II co, _. • ~ _ 0 (~.1f3) 

(ICJI) {1... ~ -CIC}Fl-I::' Pj l; /Ul j - Fj); f'",= Fo - 0; t=,",nt--4,"',l > w
(J. ::. .. l-i~f AiH i.=1'~ 2..... ) m-i 

(~.1 1...	 (J() (... , 

ECJIvr I Fr I (E. D .mo6oit HT8par(HH K= K- ~.z II lIelCOTOpOM i = i". TO A"," W ~ i::.m 
c.K....) 

C~-04' _ (It..., _ c..., } t A':: b". qi. - d J i..=". 20, "', ",
{ E.-o, q"-q,, ,,=-4 rJ;.TIH Bcex I< ~ K" • (2.19) (t{') t Ii ..... 

4. «T·A),. Wd.. - r.18TO;( ). EC.Jnr i~) I > f. fJ;JIH mO()bIX 

(I') ClO coo (10 (1fJ Cit' CIlI

Fi-"= P;?;!(q,-W-Fi); F",~ F.=O; j=nr.",-f •. ·.,.t 
C19 CIlI CJI/ lOV 

Al::' 'li-w-F,; i=m.m-i.··.,1 

~... ~ ('~i-i/ C~li)' c~ ..i i =m. moL .... t 
(!p ColO c~ 

CI(t() _{A'• -t a...,·4 - A't·,. ; ,j -= nr. nt-f••••• .t 
a.- Q!I CJP"I A4 -t jdW ; 
... 0 ("t4)

A' -= /:..'" a. - d· ,. = m, nt--f, ...• --I
4 k-#.. -"1 > 

UC·) 

ECJIM I f}1 ~ E B .mo60H MTepaT(vrM K= K"?- ~ VI lTeKOTOpOM 

CK~ C~ cit'} ~ ctc"tn {Itt., (~}i' 

(1C.t' C19 I (!!.I ,,-lei II ::. (.~i--4 Ai)' J~ ; 1---= '", ""-1~ .. - cJ :l... (2. ~~2} 
_ eJ:!"tlC) c!!' 

'(;~ = {AJ + ttj-" - A;-1 ~ j ='", m-~. "' .. ~ 
11 .	 LJ!! CJ!' • 

A4 T W, 1:0 I 
tJ -<KtO

A; = EA.11l ct· -d. -i i =rn ,nt-I, .... --1(2.15) 
~ • ~~ I	 . 

EC.JIMf /1.1 ~ L B .madon M'I~epauml[,f(:K~~.z IiI HeKOTopOM i::. j If. , TO 

" f (~) clC"J llJ:; c~+4) c.l(~~) CI(~. i"	 . If. 

.:t AA-f=- fill:; W, J{ ::. O. q It =- Cl..}-n.::( JJ:,JIH scex ,~~ K • (2~;23) 

rn~ m[{G.M.{W-d~- .MHO)KeCTBO ycxopeumsx [-urropHTMOB. 

£lCfll,TO 
1. ( [GBCGJl,.wd - MeTO,1( ). EC}il-I I Pi'! >t IVIH JIIo6hIX I<o=~. Z,'" , TO 

K ~ K" (2.16) i= p~Z)[{'cfi-W)('t~ eW)];c~= ci''''~4=G; i=l.3; ..·.~ <'; 
of 

(;2,24) 

ECJH11 e--j ~ E. B JIIOOOn lIfTepawm K:'j(". H i-IeIWTOpOM 'i -= L." , TO 
1<= -i.1,··· TO 

e~} (~cr!"J (~(~-H) elC"'+4) 'C'" ...	 .. 
{ 8..\')=LA"=(~IIL-W) . .P... =o, f.J. ... =ct.. },,: .• J(JIH Bcex '(>,.1< • (2.25) 

nc:tC) •
2. (f/\6(jO],Wd - Me Ton, ). EC.JIM I Pi" >t: .J~JIH .mOObJX K =·L.! ~ ... TO 

(10 <10 r; clll C!!l CII) c!!' 1 CII:IOO
<	 li: Pi 't/ l( qj-l- W)( 'l.; - .w)j; 14:' l~..f 0 ; i :m. nr-~. "'J ~ "(2.:?-0) 

(10 con ctO_f CK) It" .. 
l\i"4::'~- l'c. Jh ; 1\4= /h,= ~,j i.,: %,3•...• m 
cf CIC) eF e,,,_( (!!' e~. 

(.I (Ji//I) =[~+ (;- ";.1.) B~1~]' .J\ji-f; B_= AIII+f ; j= m-i.... , .., 

cJ!} CIC) c!!1 [ell' ·cJP-f •
Jl;=-(qi- W) 1-}\i~"" B;lAJ] ~ /:m.m-I.· ... 1 (2.26)
Uf+f) cJO c'" e",11 ~ (lli- 4 / AJ) H ; j-= 171. m-4.· .. ,:i. 

(!!' 00 C!p

i is i·, TO <.nil _ {./\i 't 1;-t - AI-4; j-= flI ..... --f •••.~ .t 
<j,.- CJ9 c..19 

I ~ .. + W i j:.1 

);1:: /2).", ~~ - cJ. ; {= nt. M- .... "', ~L~....~o. 71 ...;= Cl ..; W, R.::.o, q,,,= 9. .. lI .. f 'VIR ncex I< ~ 1<- ~ (2.21) 
x ...~ 1- t ( 
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("', 
EC.71H I f} I ( [, B .maooM I1T8 palHm K"K'~ l VI 1l8IW TOp OM i " i" , !9. 

( ~) c() ( k"') C~I clC'... , cJC$.l) (~\. tao • 
{ 8.~1\)=~. A,,:' q_- W, p..=o, 9-_= 'l: J"~1 J\JIJT ncex K ~ K ! (2.27) 

J(ol,aSaTCJIb CTBO ToopeMH 1 !\:0pMaJIbHO COm raT(Ue T C ,IT,m W's B'r 8,Jrb CTBOM l 
COOTD8Tc 'TnY JOIIlVlX M8T OI\OB B [1 ] , ec.na BOCrrOJIb SOBRTDCR rrp ll,e~JoM .I\OHR SUTem , 

cr na r eopenu I [ 6] 11 re open I H 2 B [ 21, a TaI,);{8 crparer-aea CIlDI1rOB 

(;~ . I) BMeC TO (:~ . I L. C l (e TT l,1O 3 IWHOMHVI MeCTa MbI He OYJICM 'er o n 0 3 TOMY 

n OBTOpJT Th nO.TT IIO C ~'b la , a TO,)]I>1':O nplme.n;eM · oes l J,o I\a sClT eJJb CTB3. JII1Ulb HeHO TO

pue VIS p eSY-!I bTaTon , HOTop r,MIl ueooxozmao Bo c rrO.JIbSOBRTbCR npn lJ:0I\a S3 TBJl b 

CTBe . nacro runes r eopevu . 31'11 OCHOB Hble cnexenaa MN C(f,o plI'1YJlHpyeM B snne 
.JleMM, .TJ:OHa Sa TeJII,CTIJO HO'TOp LlX 'TaI, ;Ke" BHa.JIOrVlGHO nOIG1SaT8JJhr-TBY COOTB8T

CTBYIOUl!'IX pe ay.m. rar on B [1] . 
Jl e~f.'~a 1. B .a JJI' Op I1TMaX ( 2 . 2 )+\ 2 .27) I1MelOT MeCTO CJJeI\YIOIl\11e np e.JJ:CJIh IHJG 

COOTHOIU8::J-lfl npn ~.)-.. ,7: . ('''' '!!! ]«-:(qs- Wi) :' 0 ( VIJII1 Ri..."'.,.,q J - Wi) = 0 ) , 

II " ' 111.) It. cI'\J -Ri::. cti" =AI·' t d ( VIJli1 ~:, 9.;-.=Ai·ct c1. , (2 . 28) 
.- <tit C4 J 

npa HCnOJlhSO n aIll1VI wi i , ~~j1.:-N = .-1 ( H.JlH ~ Gi.r .j ) , 
i. I C"V , ,., CAl l ( Ill 

~';, 1:i- = ° ( 11JJVI i:.,. s,=0 ) . u: T; =0 ( HJIVI u., Fi= 0 ) . 
Il. ...c» fLoopoo " _ 1t..,.c:P 

JI 8~~a 2. ITYCTL co ocTBeHlllie SHa~eHRH MaTpHUN t:(£+dE) Y~OBJJ eTB O pR 
JOT yCJIODVIJTM 

1~4(d)l>fA.t(d)l > . . . >1.:1..(d) I>0 ( H.llI O <I~4(d)I< ' " <I~ ... (d)l ). (2 :29 ) 

Torna e c JIVI .UJIJI .mooo r o i c:Z,3,. ··, m H JJIOOoro K C:f,t, · .. BlloHpaTL HTepa 
<JQ 'Jll 

UVIOHHble yCIWpRlOltlHe K0 3lN mUH e HTIl W; ( WI ) B BI11(e . (3 .2 ) P] B MCTOJIa X 

llWcJ. Z.Wd ,(T-AXfJd. ,,AIIWd H ([GBCG)].wd ) H (3 . I5) [I J B.M8To.ue m , a 

TaRlK8 (3 . 3 ) [1] B Me TO.l\a x c.Wd, -ruWd , (T-A)c. wd • A"Wd. VI ([ABV\»),Wd) VI 

(3. 215[I] B Me TO,'J:e TGWd , TO .JJ:JUI MHO~{GC TB a rrpan e n c nasx nuuie MeTo,nOB 

Jol MelOT MeCTO aCVIMWTOTWJe Cl\Vle paB8HCTBa. ( T . e . ycxope un e C~0.lU1MOC T H ) 

~((w7)}m { 'P;( W;)}m , , I ,) 30) 
-,-.,- K .... OO .. 0 J ~ K--oo · 0 , \ ~.{ F1 i=.t PI ; .1. 

.uoH a SaT eJJhCTBO 3T l1X a CI1MnTOTVlI\ ( Hafrpl1Mep , ,TLJIJT Awd - Me TO.I\a '> 
He Tp y ,I(HO Bhln OJIHI1Tb . e CJTIl y'J:eC Th COOTHom e lille 

,...., '''' " [('C/.- '.'.) (O) ~."l (4)R(w·) = nt,,,, w•. (1- lIit j (W») ,/l-'W) • p" (2 . 31 ) 
• I .... j 'li-I 1'1 r 

nOJJY~a eM0 8 H 3 (2 . 2)1)+(2.2)3) ' H (2 .28 ) . _ 
til 

3aMe ~mll1 e 1. Ha rrOMHHM . q TO ec.JlH MaTpHl~a C U. I ) HMe eT I(pa T Hble 

c o o cTBeHlllie SHa~ 8IlllR ( T . e . A,=As. j) H.JlH IWMllJJeI WHHe ( T. e')s");'j ) . TO 

6 

"" 3Jl eMeIlT Ps He CTp eMVITca K HJ,-mo npu 1("00 , no. C0 6C 'I'BCHlU-Je 3 HaG CHJolH 

Ma Tpt! qHIlX OJIOROB rrop.HILI\3 2, ~'. 8. t~""l.lCTpCi\1JTTCH np a K .. oo C00 TBe 'rCT-

B CHHO R c OOCTBeIlnhIM SHa~eHl1HJVI A.ftJ If As(d.} Ma Tpl1IJ.IJ C ( I . I ) . 
Ec.JlH yqe CTb saaesa une I. TO nepes wc.neuuae mnue MCTOl\Ll MOJ'Y'T O/liT h 

HC IIOJlbSOBaUht ,rr,JIR BWH1C.JIe HVIR ncex C0 6C TB € HIILlX 3H9. 'relmtl . BKmOg aR Rp aTHhI 8 

11 l\OMnJI8KCHU8 . ,UJIJT BelueCTBCHl J1IX rpexnaaronassnnx MaTpm~ {. ( L 1 ) 061ue1'o 

'\ ' nnna . Ha caMOM .IleJIe . !lycn sanaunaa Ma TlJ111!,a f (1. 1) mABel' xpaTHOG 

I HOMIIJIeI\cllo e COOCTB8 HHo e SHa'IeHJle A= a+i. b If 81'0 I, paTHOC'Tb panna n 
'fo r ,TJ,a 110 OCIlOBHOM reopeue a-.nre6pu ( CM ~ , nanpnsiep , § 68 [ 7] ) w :y conpn
;KeHH08 IWM JIJICIW HOe q:l\CJIO :l=a-Lb T9.mKe C0 6 C'l'B eH n0 8 SHa're HItI8 !Cp a THOCTl1 n 
Ma TpHl.{hr f (1.1 ) . E C-JTII ROMrrJIeHCHOe xpa ruoe COOCTB 8 HHo e SlI aQ8HVI e- - A ~ , 
i.=~ . 1 , " ' . n ( 'T. e . A1 = AZ= ...=An= J:...= . • . "J~ )., TO nonmraroaansnue S.JI8Me !i'n,~ 

... 1 i =2. 3,·· ·, .2.11 He CTpeMRTCR I\ HYJJlO I1pl1 I{ _ OO • no C06C'l'B8HHl.I.8 suavePo1 ~ . 

HHfl. no.uMaTpmUl £.t.k CTpeMR'TCR 1\ Kp aTHbIM COOCTBe HllHM 311alJe 1UlJTM Ai Ma T 

pm~bI (, (L I) . ECJIVI ypaDHe mre J..t-tZB.ktF :.O IDM)e T IW Mrr,JIeRCHHe I\OP UVI 

~: at.' ·b , 'l,'0 (Att-lB:HF)" ecr s xapaHTCpHCl'WlecKVIfr MllOrOQJIe H ( n O.!{) rIJa T 

pHl{H t.... Tor Aa CIIp aBe.JJ:Jnm CJIemrlOIlll1ii pesy.nr.rar • 
..J V JIeMMa3• .lLacKpI11'lU'JHaHT 'J = 8 .t- F ypasuetnot ,i ~ Z r}A + F:' O HB saaacar 

0 1' C.IlBHra d . ,., 
)loRa sa T8.l1bC TB O. XapaI\TepVICTWIeClm ti MHOrO 'I Jl8H MaT p VIU,hl ~ t.n MOJKe T 

OIlTh 1I0J!Y.'Ie H CJl e,IJ,yIOUlHM 0 opasou : 
u:tll %-0-4 

D,t..U) =A -? bi- 'A -t [b..·5.t, -t (b 4 + b"J b.i: ...+( b-f +bL t ..• + b;_.) b·....·,-, . ... ,~ (2.32) .t il f. CIl~'~ 

+ (bl +bL -t .. . .. b.u -4 ) bz....-1. C:. I Q.1 .1l -t Q.::lJ 
t~~ ~ _&-3

ecmr MCnOJIb SOBa Th CJIe..I\Y IOme e p enyp p e r no e coovnomeuxe [81 

l)"W = (b,,- A) D"J;j) - a.. CO-I D.._~:t) ~ ft c: z , 3•• . • • r .TL8 (2 . 33) 

DoC.iI)=-i • D~(A):(brA) 

(PI-A) c, 
Oc (b. ~A) C.
 

O~(AJ=
 =0 
a.... (b ....A) e..... 

an (b,.-A) 

..n;JIR BepXHHX r JIaBHYX Y l'JIOBIlX MVIHOp OB . C lLPy r oi! CTOpOHH ,
 
4 • n,tn Vt-I • Un-4)


(A+tBA.:t F)::A +,z.n· B·A + n'[(rl-j),z·8 -tF] A of Gt1~ (2 . 34) 

Ms (2. 32) M (2.34) IIOJIY~aeM, rrplipaBHHB~R R0 3~I1Ul1eHTH rrp M o .n;VIHaKOBHX 

CTe rre HJIX ). 

.t·Il·S =-1 b. }
M ' • ~n ( 2 . 35 ) 

t ·n·(tt- O ' BL + tl F =[b,b.t+{bi +b. } ba.. ..·t (h4t .. •+b.zn·Db.znl -k'I.,a. 
H Y~HTHBM D~..C.iI} ::: (Al +%6:A+F:)" • M3 (2 . 35) rrOJJY'l'aeM 
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- T-~	 --~---

-f b:B:: ----'!.i..
':11 " sn 

[b4 b "'(b~"b.t)b3+···+(b4+ ··· ..bzll-f)b.zll.]-L Ci-Ia.F= .z La,! 
n 

) 

-.z(n-4)8~ 
(2.36) 

COOCTBeHHoro 

A; ( a ± L:b), r,n;e
LS _ 

a. : (-ilzS) ·t-4 'fi.', b::',jIVi 
3HaqeHHR A ,a fl.: ZS 

} 

II J:. 0 TT,OCTaTOtIHhU/!JiI 

(2.10) 

YCJIOBHHMII 

V= Bt 
_ ~ =(-1/4nl){[(brb.tt+(b..-b3f... ·.... (brb2.n)~]+[(bL-b3)~ ... 

L L M 
... (b,c bLA) 1+ '" + [( bu-r bz,lt) l} -10 ~.? Ci. ,. a i . 

,:.I. 

OTI\Y.Il,a )~JIH ,1~MCI<:pMMVIJlaIITa V rrOJIYQaeM CJI8,UyIOIuee coo-ruoureuae 

EC,JIH yyeCTb r encpt, , q'ro (bt<-d.)- (b~'4cl):;: b..-lJotH , TO JIeMMa 

(2.37) 

,IXOI<:a3al-Ia. 
~} 

)T"JIH Z5 - xparncro ,n:CMCTBI1TeJIbHOrO 

I .2S , - ]
A = (illS r j;"q;. :: Sp(t,.) 

coocrsemtor-o SHaqeHVIH MaTpHUbI t .. (TO JK8 CaJl..10C 

3,neCb 

J={[(4S~)·V1::(~Sl)(B.z-~)}:: 

MaTpIH.Xhl 

(2 AI) 

a:-, (I. I) ) . 

.J TeopeMa 2. T1yCTI, Y M::l'l'PHLJ)JI (. (1. I) L1MeeTCR xparnoe B8IIleCTBeHHoe 

JIL100 IWrrJIeIWllOe cooo-meuuoe 3HaqeIIL18 .1\ • Torna ee.TIL1 vrTepaU;HOlIHaJI
(Ie) 

MaTpYTII.a t (1. I) , (2.1) rrpa yIm saHIIbIX B JIOMl'Ae 2 cnocooax suoopa yCIWpH-
CIC) ~ 

IOI.J(L1X H'repaI~L10HHhIX IW8Cr¢HLme,I1'On W (. W ) B COOTD8TC'r.uYIOIJLVIX, ppHBe,n;eH
~ 

V 

{[( 
' , ~ I,.z (" 1. I,' ~J= ~i-~.t)~· ..+(q,4-qn.)J ... [~L-~3)+···t(q},-q,.) t··· (2.12)'

:v: • 
+[(q~-f q:tJ of (AS) .4; r: p/ } , rte 

, ~.t t ~ ~ $ 

- ,T\L1CKpVTMHHam xapaxrepac-norecxoro MI·lOrO"tI.Jr8H3 - ( A +2BA + F ) 
flh1x B r eopene I, MeTO.flaX CTperVI1:ITCH rrpI1 I<~oo K BI1,IJ;y MaTpHIJ;bI C" . 

~.. ?',t. 
AI.	 2; 

~~ t;.. 
I 'lID){,	 = ® ?i-tll+.f 

AiuH c....-t.t 

t .. AM-. r:i 
:A ... 

'I;	 i: . ]
~ ~' q£ ~; 

l' 
I',UOIm3aT8.Jlbc rrBO. llOHB.1I8IIL18 TpeXnL1arOHa.JI]',1!!-JIX (rron:) MaTT!IfTT, C... n 

, W ~	 ~ ilL1Tepar\HOHlfhIX MaTpVInax {Q.,:: C. lL.:':, <1.., •••} B .][JO(jOM Vl3 npHBe7~81[1Ih1X nume 
(2.38)	 M81'0 leOB illl.JIHeTCR O'tIeml1T,IIO ( !':ctI<: H B .!l106bTXT\pyrI1X M8Ton:ax, CP!l., nanpn

Mep ~ § 2, II r.n, 8 [II]) C.JI8.LI:CTBltIeM HaJIH"tIL1H B CneI\Tp8 Ma'I'pHIJ:b[ t (I. I) 
.Jlnoo· n - xparnoro BeU\eCTB8Hlro [,0, JIHOO (S: nit) - xpa rnor'o I<:OMrr,TI8I\O~-

~!9	 c.l> nero ccocmeuno.:o 3HaqeHL1H A , rrOCIW.JIbKY W(w) - c.n:mrrL1 BCerTJ;a B 
eM' t]} 

namev CJIYlIa8 BerueCTBeHHll. .upyrMMVI: CJIOB3.1VTl1, ( :: 'T ([. T-4 ,rJ~e T, rn;e 
Bell\eCTBeF-IHaR MaTpHt.~a BO ncex HamVIX MeTon:ax., 13 COOTB8TCTBIU1 C yC.TIOBHeM 

TeOpeMhI y TaKOM (rro.n:)rvlaTpMIJ:b[ en VIMeeTCJ1: JI"'ALDh O,1J:HO CO()CTBeHH08 3H3.tIe

{, --- - noutcc-mcnnaa Tpex,n;vrarOHa.JTbHa;0-) (rroil:h1aT	 HHe A • ECJI.M A - IWMrrJIeKCfIO'O, TO xapaKTepL1CT[1['1"eCIWe ypaanetrae 
II [	 e. 't'.,?~ puna pa sucpnoc-rz n: (	 -1 (. n (m ), TO de1Ci,,-AE)=.O MMeeT VI A - co npnxe HFhlf:r, «openr, • C.nen:oBaTe.JIbHO, n:P': q~ 

rr,OJI;KllO 6bfTb xparuo 2, r ,e • n=t·g . H'cooTBeTCTBOrrJIO, ec,mr n,::.lS L1 J<o,MMeIOT MeCTO CJIe,nyIOII\v1e yTBep)KT(8 mm: 
TO IDvleeM (2.40), 8. ec.mr ne z-s VI .J;; 0 ,TO ~MMeeM (-2.4I). OTrlleTI1TI1,1.	 Paaeuomo n.=~S·H , r-ne S=i • .t.··· ('1'.0. HeqeTHOCTb rrOp.fV1J<8 
onnaxo , qTO J >0 He MO)Ker OHTb, nOCKOJIbKY y tit L1Me.mrCI~ ObI pa3.JIIJ[qIIbIe 

1 
MaTpMU,hI ell) IDl,JIHerCH Jl0CTaTOtIHW.1 YCJIOBL1eM TlJIH TOL'O. crTOObI i" ( a 

COOCTBeHHbI8 SHa'tIeHHH, qTO rrpOTHBopecrL1JIO ObI yC.JlOBMJO reopeau. B cJIYqaeBMeCTe C HeM H L1CXOTJ;HaH MaTpln~a C. (1. I)) VIMe.na Of,I n - I<:paTHOo 
HeqeTHOrO nJ.A TIe MO)KOT ObITb IWMrrJIe'I<:cHbIM,M,CJIe.1J:oBaTeJIbHO,VIMeeM (2.3'9).neutec-mennoe COOCTB8HIIoe 3ImqOrme 

SaMeqaTIM8 2. EC.TTVI Y VICXOUHOYt f,1aTpHu,hI (, (I. 1) 11M OnL1lI VIS anemraro., ['" - 1.A::,. t/ll =Spec,.) .	 (2.39) 
na..JIbIIbIX 8,TIeMeHTOD {PK~ O. ?:,c"~ 0 }:...t - He paneu F-ry.7IIO, TO nonanonne HeCKOJIb

2. Paneuc rno n =1.j , r-ne j ::of. 1, '" ~ T. e. qeTHOCTb nopanxa MaT- I<:MX MaTpL1U runa l .. cyner CBHneTeJIbCTBOBaTb ( CM., aarrpmsep , § 8, I IrJI. 
PVIL~bI i~ ) VI 1 <C! J JIBllH8TCH HeOOXO,TlHTv'lLIM VI TJ:OCTaTOqHbIM yC,lIOBHRJ'irH ,IT,JIH 8 [II]) 0 HaJIHqVIVI B cnercrpe C (I. I) HeCKOJIbKHX xparnax Beu~eCTBeHHbIX 

~ - KpaTHoro KOMllJIeECHOro JIHOO KOMrrJIeKCF-l1lX; cooCTBeHHIJlJ!: 3Ha'tIeHJi'[M. ll08TOMY reopena 2 oe s rpyna 

rrepeepoPMYJrnpyeTcH II Ha 8'1'0'1' cJIY'tIai1:. Ec.J!U uexo'ropae VIS BH8;UMarOHaJIbHhIXx) Jl;rH yupouteana ,IXaJIbHe}rruero afIaJTII3a MH BBeJIH CJIe,n:yIO!I~VIe nepeoooanave
H1'I.H 3JIeMeHTOB Tpex,TI:IIarOHaJIbHOM MaTpHIJ;bl (II : 3JIeMeHTOB HCXO.UHOM Ma~pVIUhI C (1. I) pannu HYJIIO, TO HMeeT "MeCTO CJIe:u;y

IOum:n pe 3YJIo raT • 
. ,- }" {' ,., }"

/(=4.{ R= Rc.". ,~. ZIt+l qft:; 9.+~ "~4 •	 11 JIeMMa 4 ~ IIyCTo MaTPima 4: (1. I) nMeeT BR,n 

8 . ,9 
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( -t
Pr<t 

(I<..
c~ Z'K~ 

] . 
C0c5CTB8Hl-ThIX 3Ha-q8HHM RaI{ 

MaTpJ1lT, 4::.. M £1. . Tar{118 

c5bI H83aBHCI1:MIU ( C 'r01.J:HOCTbIO ,JJ;o 

paccYJK.n:eIII1H Jle~'IW nonropmorca Jrl 

yCJIOBMH As.f 1 ) 
rrpn HeCIWJln

~ = - - -  (2 A31 I{UX HyJIeBbIX BHe,JJ;MarOHCl.JIbHbIX 3,JI8MCHTax. 

[ PK..-z (["oof 'l'k..4 

&n-l Ii: ~ ~ r,n;e 

{ ['(/(.=0 I!l PK~:tO) , JII:IOO [2'~*o 11 A<~= oJ , ,JTI:rOO [CKt::=-O= PKJ} ,II,.JIH HeROTO-phTX 

K" rrpu i Vl3 t(l. ~ rt-.l , a raxxe ((; .. U::t •.2I--:,nJ - TpeXIT,rrarOHaJIbHble 

• 
O-qeBM,IT,HO, 1.J:TO B COOTBeTCTBMM C 'rp8c5oBaHMcM yrropH,IT,01.J:eHHOCTM C2.44) 

cnexrpa C(LI), HCrrOJIbSOBaHllliM npa ,T\Ori:a3aTeJlbCTB8 pcsyJILTaTOB [6,2, 
I] 11:. eC'l'eCTBem1O, TeOpeMbI I B STOM pac50'J'8, 'r8.I\aH yrropHJ.J:O'1'eHEOCTh Oy)(8T 

coc5JtJO,JJ;aTbCJI JI11:lltb ,JJ;JIH HaJ-K,IT,oi1 MaTpHlT,bI ((i" i-::~. 2., -'., tl , HO MOlKeT napy
mar-sea .JJ;JIH d; (1. I) rrpn TaROM crrococ5e BbI'1'I1CJI8IlHi:L JIeMMa ,IT,Ort83aHa. 

(rrO,Q)MC:1TPItTnbl l1.cxer.mm:ti Ma'rpULT,b! ([.. (I ~I) ~ Y ROTOpbTX HM cmnr a·a BHeJUi- I~ 

aronans TfbTX 3JIeMelT'FOH 

'l'or-na BblQHC,neHH8 

He panen IryJIKl~ 

lTOJIHOrO crrexrpa -MaTpMLT,bI C (LI} cno,JJ;WYCfI ( rro 
3. I1p11:.1I0m8Hl1e 

CY'l'M 

'1'01'0 

! 'J It mJ'1'MCJI8H11JO nQJUlbIX c.rWKTpOB ncex Ma'l'p:VUL Q, c • ~::·Lt;·:,n C Y'1'8T01\1 

06C'~oH'l'e:mJCTBa, qTO n HaJK)J;OM :K3 M8'1'O):(OB T80p81\1Jb1 I IIOCJI8)lOBaT8JIIi
B HaCTOHJl~eM naparpaoe npHBO,WiTCH aexcropue opnrI1:lIaJIbHbIe - P~3YJTbTa'J'b1 

,If,JIH aHaJIH3a rrp0c5JI8MbI RpaTHbIX c06CTBeHlihiX 3lm'1'eIHli1 Bell~eCTB8rtHhIX rpex-
IIO-CTM. ::mmmaJI8HTFIH8 nOCJIe,rlOBa'reJIlSHOC'rHIVI {Al B AWe! - M8TO}T,8 (2.2)+ ,n;HaI;'0 HaJIbHblX MaTpI1:lT, d: (I. I) TO.JlbKO B c.nysae m. = -4 M m =S • 

~ ! 
~ I 

(2.3} H' COOTBeTCTBeHfTO {G} B GWd - MeTOIJ;e (2.13)+(2.14); CTaHD-BnTCJI 

( I\aI{ M cm,1M 3TH rrOC.JIea;OIlaTG.TfhIIOCTl1 {A} , {G} ) lum,rrII'1'eCKVllvTLf 113-3a 

IT,lllOrn'1'CCI{QT'O rrepenoca CBOItIX HaqaJIhltI:JX yC.JIOBMii'I. Ilpa :;jTOM He rrpoacxo.nnr 

n Oc5ll\eM CJIYya8 oouterc ynoPH1T.Q'1'8HMH 3JI8IVTelI'l'OB enearpa MaTpmJ;bI d:(I.I; 
B nfl;H.e 

fA4r~fA.r.f~···~lAntr Cm160 GOOTBeTCTBeHHO f:A£t( t~.tt~ -··lf~ ...O, (2A4} 

V JIeMMa 5. ITyCTb pasaepnocn, Ma'rpnIlhT d:: (I. I) 
A , E, F,;!:, B , Z , 1.1, CJIe.JJYTO[[~n8 CpyHJ:tLJ:HM 0'1' 

MaTpMIJ,LI cf, (1. I) 

A -:::. [-4/l. =-sp ({)] • 
t. 

E=[(q,. qz,)T ( qi+ C[,z,) ( s.T s: )+ q3 q4 -~J,p~ 2';.1 
(3.1) 

panna m =-4 11 11YC'l'b 

3JlelVleHTOB HCXOTIJroJ1 

tIO B KruK,JT,OM IT3 llWl'epBaJIQB r1. r<~ 1 ~ [l(.(-t.f. K.r.} ~ ••• ~ (Kn4-t .K ...} HOMepOB j r:; =[(q...q4)( ~ (-J) - (qa -t q~) (eli q1.  (z, pz,)+ (q~+llJ,)(~ CJ,  939L, )] 
COOCTB8.HHlIX 3Ha'I8!{Hii Aj. raxoe ynopanoxenae OCYlueCT-B.JI.F.[e'1'C.s1. 

)LoHasaTC,JIbC'I'B0-. I1YCT}, MaTpHlT,a {, (1. I) HMeCT, uanpanep , :mrn ,I .l.Z,=[(ll4 q:,  C',t &)(q3 ql, - &24)- u, Clio) ( ~ (3)1 

(,= 

[ 
Cl* z, J ·pz ~:D_ ~ ='!Ct 0

(i-t ~~[~: l~f I 
0 ~1.::. -P;., -CJ ..-I z, . 

_. • P... q... 

(2.45) 

I 
I 

'I'orrra z/ ~ 0 

B=A/4 } 
l=[(E-A-B)!l·= (E- ~!)/ZJ 

11. = F/ A 

(3.31 

(3.2) 

?~ '* 0 (f's = 0 ) 11JH1 ~:f:. 0 ( 2s = 0 ). Tor.na H3 (2.2}+(2.3) 

, r,ue 

MMeeM, 

HBJIHeTCH Heoc5xo,JJ;MMbIM, a 

~~ = Z = l~ (3.4) 

'ITO (lC7 

Is = 0, 
(Ie) 

1\ SH = {~ 
(Ict (IC> (IC) 

.As:: q.. - W • (ZA6) Heoc5xo,T(HMbIM M ,1XOCTaTO'1'HllM yC,JIOBHIDilH ,JJ;JIH '1'01'0, 1.J:Toc5hI MCXO,JJ;HaH MaTpMLJ;a 

CI(fl) c/O< (/CT }f/s-. = AS-f -t W 
(K+f) (I') (10 ClO 

CJ..s :::= As T·qS+~- As... 

TaRHM oc5pa30M,YCJIOBHH{['t$*'O ( Ps: 0 } ( HJIM !'siO (Z-s -= 0 

RaR c5bI ,IO-l:RTylOT noaropenne MCXO,IT,HOrO Ha1.J:a.JIbHOrO yCJIOBMR ,JJ;,JIH 

( 2..47 ) 

)] ...A:~1} 
nOCJI8)lOBa

t " 
" 

Ai. =  B • i = '1. z, ···,4 

2) ec.na D> 0 , TO 

{, (LI) IDJleJIq xparnue coc5CTBeHHhIe 3Ha1.J:eHnH. 

TO: I) ec.nn D=:O , TO 

IIPH STOM, ec.nn 

(3.5) 

(Z,.:: Z=~z), 

TeJIbHOCTM {J\} . 
B pcsyJIbTaTe B COOTB8TCTBMM C M8'1'O)lOM (2.2)+(2.3) ( a RaR CJI8)lCT

A~ = A,t. = 8 + iD } 
A.1 = A~ =- B - if> 

(3.6) 

BMe M EO 

3Ha-qem'liii 

Bcex ~pyrMx HallUX M8TO)lax ) rrpolT,e.~pbI BhI1.J:MCJI8HHH 

MaTpJ1lT,hI {, (I. 1) ciJoPMaJIbHO rrpa JITOc50M 1<" CBe.Jll1Cb 1\ 

coc5CTBeH[{HX 

B~CJIeH:mo 3) eCJill D( 0 , TO 

10 II 



11
 

)" = At. :: - B +~i FD 
A3 = A4 -= - 8 - i (iJ }, (3.7) 

r:1lB o= B~- Z (~L8) 

J(mmsa"TC.}Jf,CTJ30. ITYCTh paSM8pHOC'Th Hc.xo,nHOVt MaTpM.U,hT c (I. I) panna # 
4 M. ee C06CTBBIHlbJe Sll8'IOIHf.H - Af, Jl, Aj, All • 'l'or-na MMeeM 

de1(([.-~~)= .t+ AA
3 

l' E.:t+FA -t 1,~, (3.9j I 
~ 

r.ne A, E. F.. ~/' ec rr, (3.1). 

Tenepr, nycTr, A4:: k::.IIa -=)4 III.lIH Ai:: A.t. /h= A~ • 'I'ot-na saBeJJ;QMO 

d.el (£- Af) ~ 3.9) 11MeeT C JIeJ.J;ylonIIH1: B.V!JT, 

c1e1(d:-:.lE)= (A~-tl BA te/=. A'\LiBit{Li Bl-t'zC).t 'tA BeA + eX. (3.10) 

C.n8IT,oBar€Jlf:,HO JiI3 ~3.9J 11 (3.10) CJICTlYeT, 1-fTO ~4'-=C£~O,nocI\O.7Thlq MaT

puna a:: (r.~~ -B8lJ\GCTB8Illrasr M. ' 

B =)1 /" ~ E:: (4 S.l. + .z C), F = 4 Be (3. rn 
lIo8ToMy ec.nn II o]rOiKWl'E, Z~::"F IA 7 Z:: [( E - L, B%)/.z = t E - A· B )/2.1 .J TO 

HMeCM ,[1 = 'Z =11. • 

Hacoopor, rrycrr, BlIIIO.1JH.HCTCH yC,1JOBHO (3.4}. TOrTT,a BblIIOJIHJl10TC.H pasen-
CTBa fi"=A·.i". E=[ZZt4£$==-ZZt(AL/4)], "Z-t=-A T.e. 

dele £-AE:) = [(/\t-tt~A +Z)~= (~.t-t.l8~ -tlfJ '. C.JICTT,OBaTeJIbIJO,XapaK

Tepl1cTM1-fCCKY1Jl ~,1ll0rOq.lIe!J (3. 9) ~HL1eeT KpaTHj,j8 C06CTBcHHbIe SHaqernm nana 
(3.5), JD160 (3.6), JnIOO (3. 7J. JTer'IMa 5 IT,OI<asaHa. 

JIeMMR 6. I1YCTh C. (1. 1) r,1aTpMIT,a paSr,lepJIOCTH m= 3 H rryCTT) A ~ B. 1., 

a , a~ H at. c.rrenyIQll(HC (llylrmUH1. ee 8JI8MeIlTOB 

J 

A= [f/l, :: SpC'J] 

B=[(q(+QZ.)Q3+ Cqt·qL,)-(j3·'C3 ) - ( !i ('z,)] (3.12) 

1= ((q1 C{.,J q3 - cq,32'J) qf - (P~ l,t) ·ct31 
CL '" A /3, OA = B / A J QL = J ~ / B (3.13) 

Tor-na B> 0 (3.11) 

HBJIHeTcsr JIe06xo,r(VIM1JM, a 

u, = 0- =' tit. (3.15) \ II 

Heo6xo.IJ,HMbIM H ,I1;OCTaT01-fJIW/l yG.JIOBIUIlI'!H ,ll)IR 1'0['0, 1-fTOUbI MaTpIH.1:a (LI) 
HMeJIa xparuoe B8U\eCTBeHlioe co6CTBeHIIOO anaveune 

A,:: a ~ i.= ·4.t. 3 (3.16) 

.uoI<asaT8JIhCTBO. Tale .JKe,KaK H IIpH ,n;OI\asaTeJIf:,CTBe ,lIeMT\'lb! 5 I(JIH xapax

repacruvecxor-o MHOr01-fJIeHa d: (I. I) I MOiKeM sarrucarr. 

Je1 C£-AE) = AJ-A A.t+ SA -~. (3.17) 

rue A. B,1: ecrs (3.12). B COOTBeTCTBV'I'H C OCH0T1110H reopeuoii (. eM., 

nanpmsep , 'l'80pCMY 68. I § 68 [71 ) anr-erips rrpn m.=. 3 lie MOiKOT OhlTh 

xparrnrx !\oMTIJIeTWHbIX co6CTBeHHblX SHaqeHillf. 

IIYCTb rr08TOMY MaTpHna t (I. I) paanepnocrn nr= 3 ID.1eCT I\paTHOQ noute
CTBeHHoe co6CTBeHHoe SllaQerI11e Ai.::' a ( i. -= -f , z , 3 ). 'I'or na dd ([- A E ) 

(3.17) HMeeT BH~ 
3 3 z......z 3

del (~ - AE ) =[( A- 0) = A - 3 a A + 3 u: .A - a] . (3 . H3) 

CJIe,I1;OBaTOJlhHO,HS (3.17) III (3.18) no.nyvaev 

J a =. A, 3 a.t :: B ~ "1:: 0:-3. C3 •E) ) 

JJ:arree HS (3.13) JiI (3.19) CJIe,nyeT (3.15), a TaIDKe (3.14). 
Haooopcr, rryCTb BllTIOJIH.HeTCH yCJIOBHe {3. 15). 'l'or-na BblITOJIH.ffiOTC.H 

paBeHcTBR A=3a, B=(J.·A=3·(l~~ ~=.ta·8=a3 r ,». cLetC<C-AE)= 

=A3 
- 3 aA t -t 3 at A - (l . CJIe~OBaTeJlhHO, xapRKTepnCTWIeCIUfH MHOrOqJI8H 

(3.17) 11MeeT rparnoe aemeccneunoe cooc rnetmoe 3Ha1wmTe (3.16). JIeMMR 

ttoxaaana. 
3aMeqaHHe 3. Pesy.m.rar reopexu 2 rrOSBOJ1.FWT BblrrOJIHHTh MOi(H((:MT<aU!-H'I 

It 

CMCTeMbI rrpo rpavv [10] Il)UI BbP-IHC.JI8H1-ur rrOJIHOrO cncrcrpa NIf1.TpvrrT, OUll\eI'O
 

BliI,rr,a (f- (1. 1) Vi B c.nysao HX rrpon SBO.7thHofr CTpyI<Typbl. Ira 8TOM 06cTOH'reJIb-


CTBe rJ\bI yme panee OCTaIIRBJIlfBa.ID-TCh ( cu. crpaxmry ~ PO]). n ClIO TJ;yJOII{Ci-I
 

paC50Te lIaflill 6YlJ:eT IIpHBerT,OHO ormcanae cnCTeMH nporpm.Il1'.1, B IWTOpblX peaJIVI


scnanu [l.}II'OpMTMbl recpev 1,2, a Tal\}KC JIONII'Il 5 Ii .6 rrpn m =- 3 11 4 JJaCTO 


nmej:'r pa60TH. Onmnuv'l TaJOKe, 1ITO CTpaTeT'l1:.H (2.r)' C1Bt1I'OB ooecnevanaer
 
Ky6WIecKyro CXOTJ:MMOCTh B OTmrqHe 01' KBaTJ:paTWIecKo!T CXO'\Mf,lOCTH rrpn crpa


Tenm (2.1).
 

oaI<JIJ01-fe lIM.e 

D 3aT<JUQqeHlle OTMeTHM, qTO B JlaCTO.HJ:{eIT paoor e mlITOJIIlCIlO oooomemre 

r eopeem 1,2 ) M8TO)(OB [6,2, Il xoppexrnoro BblqHCJIeHlfH HOJIHOI'O onere
rpa nCliteCT13CHlLhIX rpcxnnaronam.nux HaTpMI~ rrpz ncex pa amonrux cOClcT13elI 

nux 3HaQCHH.HX na c.n:y1-fall, xor'na B crrexrpe TaKHX MaTpHU: lfMeIOTC.H xparnue 

C06CTBClIHblO SlIaqeHH.H. ITOJIYQeHbl TaIOKe rrpocrue HeHTepaluwlIIllie MeTO,I1;bl 

( .7TCMIVlb! 5,6 ) 13h!1-fHCJI8IlH.H xparrnrx coocrneunux SJ-:raqeHMH B c,ny1-fae 13e1l\eCT

BCHIlhJX rpexnnarouarr.uax MaTpHI1; pasvepuocrett m = 3 M. 1. 

Am\")pbl HCKpeHVIe npasaare.m.ua q,.lIeHy-Koppecrroll,neHTy A.H CCCP npooecopy 

H.H.foBOPYHY sa ntrrepec K HaCTO.FIlI(YIM HCCJIe.IJ;013aI{JtIIDn M rrpe,nOCTa13JIeHHYIO 

BOSi,,iO.JKHOCTb paooru Ha)J: IIVIMH. 

1-2 13 
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MeToAM BbNHcneHHn nonHoro cneKTpa Be~ecT-
BeHHbJX Tpex,gHarOHaJlbHbJX MaTpm~ oomer-o sana 
npoasaonsnon CTpyKTypbJ 

Ilorryxeno MHO)KeCTBO HeH3BeCTHbJX panee MeTogoB aaxoxne-: 
HHR nonnoro cnexrp a Be~ecTBeHHbJX -rpexnaar-oxarn.asrx MaTpHQ 
o6~ero BHga npoH3BonbHo~ CTPYKTypW. 
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H aBTOMaTH3aQHH OflHH. 
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