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I . BBe.l\ellll e 

llensn aacroauea paooru flBIlHOTCil ooocaenae ll 3BeCTHIlIX KOUn aKTlI ll/X 

~aKTo pll 38U Un r aycc 8 ~lIil ClIIOqHO-Tpe~H8 roHa ll b H ll/x MaTpllu (B clly qae 

Bcex OTIIHqHIlIX OT Hyll il llX Be~Y lllllx Cl IIOqHIlIX MllHOpOB) Ha c nyqan, K o r~a 

HeKoTopllle H3 3TUX MllHOPOB oClpalllalOTcH B Hyllb. 

AKT y all bHocTb nocTaBll oHHol1 3 a ~a q H , nO-Bll~llMO MY, HllKor~a He BIl/3Il1Ba

na COMHeHllH , nOCKOll bKY Orpallllqe Hlle HB MllH OPIlI Bcer aa (CM. , Hanp" Mep , 

[1+20J H MH or He .Ilpyr ll e llCTOqll ll KIl ) OCTaBanOCb cepseaa uu npeuar c r aaeu 

npa paapacorxe 3l1J(jJeKTIlBHhlX qllCJleHllhiX MeTOaOB peweHllfl pS3nllqHblX aaaax 
C TaKIlII H M~T pll u a MIl. 

O~Ha l(Q npaK'l' ll qeCKOe peueaae nOC TBBJJeHHol1 Bblwe 3a.llaQll crano B03

1I0JtHIlIli (no Hsweuy MlleHllll ) Cinsro.llspfl peaynsrara a [ 8-t16] . 
~ T a K , ny cTb C- Hooco Cl eHHSfl K Ba3H Tp e X ~H arOH a llbHail UBTpll ua oCl.ero 

Bllaa 

q.J. 2.l qJ.EJ. ~
 
.P.1, 't;<. ?~
 PJ. £02. i~ (j..t 

E\ q.~ ~4 
c::: 1 p~ E.\i" q. \ := i ·e

.:P- - _. -~ 
q,m-l .Pm- .!. q,1J1-.L em 'p'o-J. E"'-l ~, (1.1 ) 

.Pm q.", C{, m 
r~e.Pm Em 

~L 
- - 1 - -1 Jm (1.2)t c" =: ~1I ' 1" ~ p~ = P~ · tt-K ·l K = .2. 1 

m 
\ EI( q f _- H60coCleHlible ( EJ( - e.llHHllqHl.l e) asaapar nse ( B oCl llleM cnyxa e l. , t< 1(-1 _ _ m 

paaas x paaaepsocrea ) ~ lla rO Ha n bH llI e aneueur u- onox a , a tz",P~ ~ 2,0( , P.r }K =~ 

npfl lloyronbHllIe (cooTBeTcTBYll.IlX pa3l1epHoc TeU) BHeall arOHanbHllIe aneMeHTIl 

- ClnoKHx) y waTpHU tC H C COOTBeTCTBeHHO H ll:.b - KBa31l,nHBrO HanbHaH 

as rpaua . Ey~ew r asae BCIO,ny na nee OCl03HaqaTb ((lJ~ - Hynease MaTpll Ubi CO

oTBeTcT BYIO ~IlX pa3Me pHocT6~. 

8awellaHll o 1. HanowHlu l , qTO non onepar opou (WBT pHUOn) If: (1.1) oCl

aer-o BII.ll8, IIweOTCH B llll~ y [ II t I6 ] cnyqan { (cf,t< -t qk · ) * (2K t:?K ')U~ tP',,) , npa 

K ~ ,,'J ~ • OTlleTll w r axx e , qTO (KaK II B [1I-tI6 J) jjCIO~ y naaee paccaar-
K- J 1 

p"Bae TCfl Hll eHHO npaBaR ~a KT opIl 3a UHR ~ (1.1). nplI aTOM Bce nony qeHHllIe 

p aaee pe3ynbTa Tbi [II-tI6] (TaK II pe3y nbTaTIlI HaCTOfl. en paClOTIlI) np a ne
BO" ~aKTopH 3aUIl II ( T.e. d'~3( ~K )· l ( 1.1» no nyqB~T Cfl aHanOrHqHO. 

Ec nH lite OKa. eTCR, qTO Jd «(j,,)=O ~ nH nlO6or o ( .t ~ K. !'m) , TO IICXO,llHyll 

l4aTpllI.\y II:: (1.1 ) c ne~ e T caasana pa3ClIITb aa ClnoKII Clonbwen pa3 11epHocTII 

TaKIlU oClpa30M, qToClIll noc ne pa 3Cl lloHllil HOBlle ,nHarOHanbHllIe ClnoKH Cllllnll Cllll 

X)Scnll ! (j,J. ; 2...- ,pt< ,ctd::2. - 1lIIHo"HllIe oneparops , TO to (1. 1) 6yaeT uaT
p IIUO" n~H e nHIlI X onepaT opoB. 

T 

I 
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. . ....... fl .&.171
 

H eB~p O J(Ae HH ~M II, T.e. I "td (1 ·) =1=0]. - • fl03TOMY DCIO.n,y HIIl!le /.10 
l J J ;1 

~ eM ( Oe3 OrpaHII4eHIIH OOmH OCTII) npe.n,nO nara Tb, 4TO B pC3ynbTaTaX , OCHO -

BaHH~ X aa TeXHIIKe ~ i:I, A~ - Mal'p Il4HLlX nOCne,liOBaTeJlbHOCT6£l, BLlnOnHHeT

ca r pecoaanne ~ rletUl:)poJ'" naco i ciet(lj.)=f:oj. ~~fTI ecna He
Z • , -=1	 J J --1' 

KOTopLle d e]: UI,,)'=O 
3aMe4 aHll e 2. Cne.n.yeT TaK~e HanoMHIITb , 4TO B Hac T ofl~e~ C6pllll paOoT 

n OHflTll fl KBaaIlTpe X,lJ,1I 81'OH 8J1 bHBH II 01l04Hafl rpexnaar ouansnan uar puua HB

llHWTC H 3KBlI sane HTHLlUII . 3KBIISalle HTHLIMlI HBJlHIOTCH II nOHHTIIH BepxHlIx 

(HII~HIIX) rnaBHLlX yrnoBLIx KDaallMIIHopOB II DepxHllx ( HII*HIIX) rnaBHLlX 

On04HLlx yrno B ~ x MHHOpOS - nj (~~) , T. e . MIIHOPOB (onpe ,lierullTenen) 

MaTpllll~ ~ ( l. I ) , Ha411Ha iOJlII XCH COOTS6TCTBeHHO C 11. (II C 1,1/ ). B 
Y K a 3 aHH ~ X sLiwe ( l I ~1 6] paOOTax npIIH flT8 TaKl!le (.n, nH y.n,oOCTBa) e,lJ,IIHBH 

HyuepallllH neYM, Teop eM II npe.n,CT aBne HlIll,OT.n.enbHaH KaK .n.nH MaTpll ll 

11: (1.1), TaK II ,linB IILl oOpaTHLlX 8, =([;-1. il paoorax [15, 16 ] II BClO.n.y na

nee MLI non sayeaca oo03Ha 4e llll flMII C( A.) ,If({;f) II (1;(A,lT ) ; 11(11.) , aW)
 
II !1 (it ,&') ,linH np e,lJ,CTaBne HIII1 uaT pau f II a=/E-1 KaK ifly HKlllllt nocnenosa

TenbHOCTell M8'l'pll ll t q- J (1.3) II tAl (1.4) . Haae MLI npllBo.n,IIM nll Ulb
 

Te 11 3 OCHOBHLlX peaynbTaToB , nonY4eHHLlX HaMil B [1 3~1 6J , KOTopLle 6y.n.YT
 

HBHO IICnOllbaOB8HLI B HaCTOfl~en p800Te . 

L1TaK, ecna see rnaaaue sepxaae (HII ~Hlle) yr nouue KS8a lllHI HOPLl L18 T

PllllLl a: ( 1.1 ) OTnll 4HLI OT HynH, TO ( KaK nOK8 aaHO S [ 13J) .n,nH a =1J -1 

IIMelOT u eCTO npe,liCT8SneHIIH(3 (3 ' )~IO(1 0' ». J!a nee B [ 15], ec nll dRt({j;,)=O 
.n,nH nncoro ( .t £K !:m-.l.) nllCio ckf(AI() = O .n,nH aoooro ( !;~ K ~ m-1 ) , OLlnll 

oOoO~e H LI onpeneneu aa nocaenoaarensaoceaa t q' J II ~ AJ « 2. 8) l13J) , 
T.e. 

c. ~ -1 
E'cnll det(frK):/:: 0 , TO 41<,-1== EI( - P,(+i~' J?r.1, frm-f Em, /( ::m-l, m-./. , ." I i . 

{ (1.3 )
Rcml tid (fr·K) == 0 AnH noooro Il 113 (.2. ~ K~ m-,t) , TO fiK.i ? HO f<K'J.=~ -J ' 

I Jl - -1 ~ 
E'cnll t1et (A,.J =I= O , TO ~+1== f.< - l'x ·4.· ~, A. =E. /( :: .z 0 ... 171 . 

" ~ ,~ ~ > , 7 , ( 1 . 4 ) 
{ 

E'cnll dd(AK) =O .n,nH nooor o K 113 (3~I(!:m-l), T o A~ ? HoA+f4'1 ' 

B cnyqae, KOr~8 HeKOTOpLle 113 SepXHIIX (HII~HIIX) rnaSIlLIX y rnoB~ x 

KBa311MIIHOPOB y C ( 1.1) oOp8111alOTcH S uynb, B [15,16] ()h1n~ no ny4eHLI(C 

acnonssoaaaaex onp ene neaaa (1.3) II (1.4) nocaeaoaareusnocrea t iT } II 

{A. J) iPaKTopll30saHHLle np6ACTasileHIIH 19(1 9' )+21(2r' ), 24( 24' ) , 8 T8KlKe 

~pel!CTaBneHlle 27(27') (npa cLe t Cfi,,' ) ==O .n,M nooor-o / 113 (J.!: i!:-m-.l» 

e,(-~.) fro 'E.l. s,
-E-:-:·. -C;. Ez. _ 52,;_ q)

L-,LU',-i) L~ - -E. E,.•.t 

E· A;>. E ~ ,.... E'
c.-J,\\.J, Ll ~ ...- .l ,. ..... 

1:£ CL.,L t.: AA... ".-lE• LtE( e,)(~tl)1 ,. E- l:.t L-J. (. .... 4. 
EL+1 (- ...• \ L+1 E. (P"lHC:f,'] 
-- -~::-~ &. " 1	 E. 

Em-ic:-§m _'~l_ E".:t 0 ~ .~ 
Em q-m-1 - Em Em 

2 

... 

E.(E1 B
i q.l 

(-C.)E...E!_ ~_L Cj...z.
 
E.;.;. ~.....
 - ~2i.~)E"1 Ll:_iG. E. :::: ~,( 6- ) E,'JB"J. l •~ 

l 
E·, q:

~i'l E{'1
Ei'i (~:ti (1. 5)(;- C;.z.)E,..J, 
~i:,._ 

(-Cm) £", CJ..mEm r ne 
,.. t ·J.. " " 1 ,'-1 " 

(A. :::. .P. · Jl c~ , ft. = 6K~1· nS"2 · 2. , ,linA. ace x K = 1, .2,.. /:././:1] ' 
" c. ~ =".1. . " . 3::I("J. Ii .	 ' , ) 

A ...... l -.i ~ -.1. - 1 i ··J. " l-l A A 

e.:=: 2,·(Z. i1 C~· q.K-J · rt j\ ). .?~ =:Z: (A~ ' B ) ,	 (1. 6) 
t. L k:tl1 ::'I{-ii 1"'::Xtl c 1<. =1 I( 

8 r axae \.. i , § i - lIue lOT BIIA ( 2.9) [13 1 II nonaocr sn cnpe.aene uu ~ 

.Y4eToM t Cd ( 1.3). !l pll 3TOMX
) ( ( - 13,. ) =)1.,', j , ecna \c{,·t ( .It ,, } #J,,/: ~ . 

TIpep;cTa s neHlle 28 ( 2b') (npa c(el (it i }= O ~nA. nIQ601'o ( 113 (3 ~ (!. I" ·J ) 

-E
1 

t, rEi E
1
 

t-J.)E... s, s, (!) [ z,
 

<.--...-: -)~.-~.: -Ei·- - E: J. 
~l ·.J. ~ - J.	 ,t.I - ..

0. E, Ei tJ'i' l lb" .C'~n r [~J ~~" ) J E: 
1!I"1E.-'1 1:.'1 l( P,') (t,.-e.·) Ai'lt " l 

1- .....)E . Eit.!. I E"l A:•.l. lOt:.,
\. St"", c.t.t - - - .	 _ .... 

~\~",) f(l1 E IE~ J ~ -Ern A:' -~(11 

AJ. E.L (-c ) ql
A~ 

E l-_C£l_ 1,t 
A i-1 E. 1.,0.) - 

l-~ 1\ '"'l~.i. CJ •
E,-i := Q;(A)t l -. ~, l"1

E
l 
· £,(9" '1 (~ l
E•• j, 

EL'i~~·~t ~'!A,:" ( L 7) 
Em-1. (-e m) q,m-l 

~ A m' J.J L " E m q,,,,j , r as 

[A", = 0. 1';.P. . 8>", == 2../ 17. c~ -A ~:1' JlnA. scex K=/'J,/',z , .. , 117J; (1. 8) 

1l", 

~- ~.z. ,; 1 'I< _1£ ~~ Cf"J. ..... m 
e. = e, .( "5" rt. e;» . (7 S' ).p. = 2: (I3~ ·AK ) ,

(. ,,,.1 ~J , 3. ( .. J../ I{"j ~=(' • .t '1 ( "'j 1\: , "1 

(	 8 ra xae t c, ~ } - IIl.1eWT BlI,lJ, ( 2 . 9 ) [13 J H nonaocn,c on pene neas c 

Y4eTOW \1.A \ . ( 1.4 ). TI pll 3TOW ( E. - e. )c == &. c-L ,ecnll I{ c1d(rr~ } :1= o].r:
il.	 K-

x ) Cnp aSe,linHBOC Tc SToro p8BeHCTD8 (K aK II Hllx e npHBo.n. 1I 1.10r O pas eHCTBa) 
/ ] 111 -1 

(£,.- 6..) = G; ~J > ecnll f ad (Q-I() '* 0 K=,' HaMil .n.OK838H8 Oy.n, eT B JIew

we 9 Ha c T o ~e~ paOoT LI . 
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n pe,llCToB neHl1e 6I( 61' )( npa d tt(tr..) =O 11 det( ~) -=o JJ.JlR JIKJ6oro t '1 3 ( oJ,!:.t c ,<,-3) ) 
-	 ,. - ... ( #1 "" 

El (- .)'~) &0 ( ~).t:~'
 
- - - - . q1 (~k· 2t
 
Er-.I. (-311'1) . - - - ·,1 -1':
 

Er-l ®i q-L' ~ 'Y.l/-io}
 c-	 E Er&£'1 _ ., 1'1 _ , I-I 'ti(C,) ~
 
E, '-l~' ) ~(, ) .. ,lW"-O't)Et ( Zt+l)
 

Lt"!\,..,) l....~ .t r:J. ,... . " e-L ..... 

- E- - - r	 (Pbl)(f:ft] - - - - Cy.\. ·Z-- - ~ 
• ..I.(-~,.,)	 , litH 'l+.tK 

E,,'l (i). I - - - -.-;:,::. 
E" V...1 I Cr.-! GCN•.,·.?" 

•	 I <!Jl	 E Et•.1(~~ ) n. - '<-.1 _ ~J .!!-l tZ~) 
- .: - ~+~.- 'lJI .P,;(~hi·· P,,(C)K:~P,,) [If.) - - _ .~ 

t m'.1 (-S\n) I I qri 
I -- 

Em - ~ l+i "l ~k.+i 
I q-m-J" 

11	 

_E.1
 
( , c..)E..
 

- l:-e ~ j) El_j ~J._ 
(1.9)®t Et 1t·.1 

~l° t·h_l :::: tC ( G-)
{j,£..i(-Ci'l)ft•.I. 

!~.-1- - (~ z..~)E"l jl
0. E"	 q,/\

\!D .+i £<•.1 r,lle'1--'<+i (-"..•)"".... 
, l'l 1-1 A i-s /.j, - t ·e';; )-E~ • •-L . '1 A ~1!J ~-1,A 

(e ). = i7. Cz , (~). == fY. S"_ j= ~ ... I-s : (e) -= tl c;. ( f» = 17J';., 7:'- 1•.1,... K./1. lO) 
A J • ~ - J ' " ~ - J 71 _ r 1 ] 'f jH ~"f ? '7 .1""; ] .' > 7 

[ ~, eJ - I1MelOT B>I,ll (2. 9)LI3 J 11 nonHOC TblO onpeneaeus B COOTBe TCTB>l11{ 
C ~ e- l (1.3). 

n pe ~c TS B ne H l1 e 62(62' )(npl1 dd (A,,)-=Q JlJ dd(At )=O ,nJIR .mooor'o £11 3 (K+3< L-~ m'i » 
E.1 A... t 
(-sW:... A ! _ I	 I 

- A~-ll - , £-1 ([]I 
o, E. 

(-~~.j )f.I' J 
[AK 1(~.L - " 1 2' .(e)~; - - (ff. ) ~ (~",!) ~••~~.L'" ~'1 1"'"

1!ii.'l t ••! 
(.P".1) EK+j I

(-S" 0l+~)f...J. ( "'\ " '-.~ 0 .fl••!>.0" .." ..! _ _ _ _ , 
- - l-~l-~El_l - - - - At-l , _ 

~t Et l-l	 - - - (S'{~~.c - - - . [~t1 ( L ) _ _ . f.... _. c)1l1~
@e.jEl•1 ~ - ..... (.f't) ~ L (~t.!) 2"1 (Ct.i ..q'l i Z'l 

(j't.! ) El•.1(~l~-l.~f£.:~ <CD	 (~) }:~i! .Al!~ __ 
(-~m )Em - - m~- Am"'j 

E! (-<-<) (S')lti .1'1'1 ( 1. II )
Cj, j 

- EK~<:-C.-,) 
q.~ 

EK-.1Gl" 
x E. O.+.1 -i.'1 

E,.! (-c••>.) '1--. =C(A)- -{;';(-C;J) 1.+1_ 

El-1 Q /.. q,l-1
£lObi qL 

El'I (-Cl.1 ) r ,neq. ro-- E';; 
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I I 

_	 . : ,/ t "1

C)l:t /J.;;)(~)~t l!t!:~ , i=l'..t.,...,m;(eJ,.,;z=)7
K 
7:. ,(J).~.l.:='),7/'r )'1<s-«, .. .,1-1.? (1. 12) 

Ie,! ] - l1ue ~T BH,ll (2. 9)[I3 J >I nonHO CTblO onpe ~e neHbI B COOTBe TCTBH>It c \. A} (1. 4). 
B c ne.llY~illeM na pa r paoe 0Y.llYT pSCC14 0Tpe HbI npencrasne uaa ,/.\ 1lll C(q) 

nHClo ,llnfl (.eA) ( nozocxue npeacr aa neuaas 27( 27' ) 11 28(28' )) B c nysae , 
KOr,llS Clonee '1eM O,llHH >13 r nSBHbl X Be pXU>lX (HHZH>lX) yrnoBbix KBa3HM>lHO
pOB ~ (1.1) oClpsillaeTcn B nynb• 

2.	 ECTecTBellHbl e aneMeHTo pHue e!JSKTO pH3Dl.l>lH KBa311T pexA"sr ouanbHblX L1ST
pl11.1. HeKoTopble H3 rnSBHblX ClnO'lHbl X yrno Bbi x M>lHOPOB KOTOpblX oOpail(S

IOTCfl B Hynb 
~aKTopH30BsHHble npe,llCTaBneHHR 27(27' ) >I 28(28' ) .llnfl UaTpl11.1 (one

pa r cpoa) (; (1.1). Y KOTO pblX d d (6",.) = 0 mlClo cI<t(.A,·) == 0 (T.e. oopa
maeTCR B Hynb nHWb O,llHH >13 H>I.HHX (BepXH>lX) yrno Hblx KBS3HUHHOpOB HC
X O,ll H O~ KBa3I1Tp eX,l\>larOHanbHO~ USTpl11.1bl) Oblnl1 BnepBble nony'leHbI B [ I5 ]H3 
COO TBeTCTBY ~il(HX [I5 J xecceHCleprOBOn O,lloClHblX npe,llCTaBneHH~ 15(15'), 
16(16') 11 17(17'),18(18'). 

nOCne ,llHHe ,B CBOIO O'lepe,/.\b,RBl1nI1Cb Cne,llCTBl1eM HexecceHCleprOBOnO,llOO
HbiX (oTMe'leHHblX Bblwe) ~aKTOpI13S1.1I1~ BI1,ll8 19(19' ) >I 20(20'). HeTPY,llHO 
BH,lleTb rene ps , qTO npenc raanaaaa rana 27(2 7') H 28(28') npaasaaa csr-
par s iPYH,l\a M e HT a nbHY ~ pons (nO,llOClHO nlle.llCTSBneHl1fUI 5(5' ) H 7( 7') (13J 
B cny'lae Bcex OTnHlIHblX OT HynH rn aBHbl X yrnoBbix KB83HMHHOpOB) B Bonpo
~: 

I )	 rrOCTpOeHRH PS3nMlIHblX (B TOM lIHCne HeUOHOTOHHblX ) np0l.le ,llYP 'I>lCneHHO
r o peweHHH CHC TeM YPSBH6HHU ~ .J( :=. J( , C 148TPHl.lSMH ~ (1.1) B cnyllse 
H6KOTOPblX HyneBbix rn SBHbl X yrno Bbix KBa3>1MI1HOPOBj 

2)	 npocTor o r.tSTpH'IJlOrO OClOCHO BSHHH H3BeCT HUX Ylle np0l.le,llYP HeMOHOTOH
HbiX nporoHoK B cnj'lae Tpex(nflT>I),ll>lSrOH8nbHblx M8 TpHl.l C (1.1) (CM., 
oClo6meHRH [3, 5,7])j 

3) OCloCl il(eHHH pe3ynbT8T oB [1 0] HS cny'l s~ BbI'IHCne HHfl KB S3llUHH OpOB MS T
pHl.lbl d: (1.1) ; 

4 ) OTKaaa OT cTpsTerHH nepecTsHoBOK B cny'lae HyneBHx (KBS3H)UI1HOPOB 
(CM., HsnpHLIep, § 28 [IJ H (4) ) npH nOCTpOe HI1H T pey ro~bHblx 1j)8KTOpH
38 1.1H~ US TpHU BH,llS ~ (1.1). 

ECnll npH OClp8il(eHHH B Hynb nHWb O,/.\Horo H3 BepxHHx(HllaHHx) rnSBHblX yrno
asx KB83HMHHOPOB npenc eanneuaa 27(27' ), 28( 28' ) yEe ,llallT noaosare as
HHe pemeHHfl K S lI.,ll O~ H3 ciPop»ynl1pOB8HHblX BH we npoClneu I)~4), TO npH 06
p s ~eHllH B Hynb Clonee 'IeM O,llHOrO H3 YKS3SHHblX O,llHOTHnHblX KBS3HMHHOpOB 
CHTySl.lHH Cne,llyeT pSccMoTpeTb ,llOnOnHllTenbHO. llPH aToM, lITo6b1 onHCSTb 
n10ClYIl H3 B03 UOJlHblX CUTYSl.lHl1., ,llOCTSTO'lHO (B cH ny onpsae neHHR l (j-J (1. 3) 
H{A! (1.4) H JleMYH 7 C y'leTou 3SWe'l8HHfl 5 [I 5J ) aonoaaaeansuo H3YllHTb 
nO,ll pOOHO iPSKTOpH381.1HH ~ (1 . 1) THns npe,llCTSBneHH~ 27(27' ) H 28(28') 
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@ (DE@ o- -E.:,t
E.".l o«
 
EK !1l K't.1
 

r(-~-1~'..)(~'.L)1 ~t(~~ l (~'I)lo .E,-. 
o Lo 0	 J (9 l( PK'l ) [~.JJA.-JA,"E•E••1 (- j ......)
 

- -E- -  EK' I 1i~'L
-E~m 

(2 . II ) ifm
E.l	 f\ E1
 

E... G.z (-c...1E,
 'h - E'~.l-a'~1	 - (-~'~1)E....1 
q"E.' •	 (!). ' tit' 

E' ~i (j) ~. ~ ... e. " J.t.~1
 
E'~l e.' !.l l- C' ~J) f'~l
 lh' 

E,'	 {il,' t:." =a:: (If) Elil J. fh 1t i	 Q] J('~Jf1(+.L 
~. " E~~~~:l.	 C:c:i.z)E,!....A _ 

E·-.z.@ll>· -J.	 - ;::c·- -)C 
r, •	 " '-1 4( -1 
....-1 ~<-l.	 ([) E lh 

t: K	 t< "E... &: '~f.: 'j q ll1 .j
- -E~	 <.-CA:t~) E«+l 

<j..m l r ,n;e 
, 0	 g ' , irs«:r " ,	 .	 - (,. '- l -I<,. - ,. A '" , .. : J.. '(!oj 

K ;:: J' ,K = ;'1(,K-3- ), CPz ~ A7'(E;-{,;_J 'I{ = (£.-6: ).f!J' MBr pliUbI rs. e,,J. , 
A "''' 7 I ' 7 / ~ -.J ~, ~ L' '''-'(2. 12)AI(' A,' · fb 8J • A ' ." , , "" 

-J. , K -j" .'./., '~l) .-.t,A.-J ,a.:-.t ,l\_J;8",u C{.,v,;, - onpe,n;e JIeHbI B ( 2. IU) ~ (2.2).
{ 

UpH aTOM Tane (E'. , - e. ,) = A" +.i , ecJI tl {~ t (AJ) =t- o~.:: 
~ pe AcTaBn e H>l e 69(69') (np~ yCJIOB H>I lli2 ) 

~ K~iE1	 t i tl~q K~l. it... +~!!. i I 
(!~~"- EL I I .Al I
 
l·S'K-1)E.-1 -E;1 : I -A'~l _ I

I
 
@ 

O. EK	 E,., R,:/'e,. I If!-<W'·2 JO[ 6> (i)- ~ 
O.'1t,..1	 E no '-1 I (P, l (f. - l{) ljJ "i (-a. -~",,) 

K'tj!Uo'1 _ I J,- 1C-.1'" 

(.jl••,,)E..... E" L t I E. '1 I 

A 
CD • E ~ . ~.l E.· B,. ~J...a, . A.~l ' _ I 

<':i.-~~)~ ..-~~;;; 0 !'!.. ~ _ I lDI 

K •	 ,-1 rO fP. . l-f[A.-Wd 1 [(j) @ 1 
OC+i E.t.I E.ct~ I LO(-p~\lLLP.,,) (f,; ,,61("~ 0 ~ , (-B, '~')J 
:~~l) 8t:..._ __::l.~_ ' . E..... t 1 K-.l' 

j

(-S't<~l)F.e:j ....~ - - E.~~ I <[j) ~'J, ~ _ ' l(D 
CD. ' E.' E. ll....1 .. ·ll.m AK'i I _ 

@,,~lG,;'j E.'1rn- -- r~ If''l J -@r[Y)(~<'l 1 
(-~K'J.) E.;'L e..'1. l® tP."A.:.t l(p.,)(E,;'-ef{'j 
-t:;:)'f;' - - E;,-,	 EI{'~ _ " 

A I1l'1 

10 11 

http:C:c:i.z)E


- - - - -

1 ': '-1teJ.	 ;,I ~'-J. st...~) _ Q'1 
E"	 I E.. ~ l~_j) l{.J. 

E.' l I E" l O,
 
~, . I I E~ 0"1
 q,
~'it. · i I ~':~-«':l} 
A .~(,\[" :L I E" "' (-C' ~j)
 
A t ,. ; I E ,~l. €I ."
 q.~,,::;- - -;'- I E•• ~, .
 

~ - , - - A" ~i - , t,.:-J. d
 :::: C(A),-1 " I r"j'..{' ")t ,:'	 ' ,-".,
A" t o' I -- -- 
"1 " 1	 E,.·j !:C· )ii" ~H" I - ,-1 
It,l,. " ..2.	 E.~ ~.1. @ )(..' ~K' 
'!c ",> t,~~ 1 E ' (1iJ ' ..! "_ _ _ _ _ ~ '<-+1 (2 .13) 

-- - A,'-J. - ., f " J_ E. ...l l:-G,(~~) 
~ ' 
:I- -- - --  Q,n-1r'~ --
~ \ 1 £r'.~ E"l-.i«m)J l 
A" L .~ 't~ E m (J-Vmw- _
 
A>Tl COl. _ ) 1 r .lle
 

K"=E. X'",,! 1(::'3 71(') ' _ - J C · j 
- - J J' ~ m 

,-j , i ,( _. - > ~ - i, ·.in.J." A J;j } A., =Aj+.1 ·aK~!f J? ~l ,;-':' X ~l) .. ,>m;e,=?. (lti:h ; i ,) 
Ma TpllUH [ r.p " 1, 0 " In ] L- ~ - -,- - K J :: K'1 J j J J J 

K- J ,"','11 ) 'T , Cj , 4-~ Cj e.' ''j A " . fb A ,] Iu: if] 11- .:2 } , '- j - "C .I. ' - > , .•j ') ,Cn , -J.) '0 ~" (2 14)
11 ' ''' , II' _	 •t ; , ~ )i = ~ :J. J 7 , &)?=" j orrpene.neuu B (2. 8 ) J 

8 t C ) g..~ - IUelOT BH,A ( <: . 9)[13J 11 nOnHOCTI>1O onpeae aeus B CO OT BeTCT-

BIlli C tid (1.4). flpll aTOM ( Es:' - e.., ) = tT,.~.t , ecnH !J.et (fi;. ):t (l~ ~:~~ 
flpe AcT8Bnelll1e 70 ( 70 ' ) (n1'H YCil OBIH1 I Y2 ) ) 

-
1:.1 A,
(-S.)E" 1[~~ A ~ 

(j)1I:.$'.-N"-J I "..-.l. ll".-1 _ 
£. -10. E" [ fl, ] (.?,) 1o [(IJ Ii]! J 

1!I" j~'j E.. l\ ,}\ .~ [(P,)(f; U.) 0 (<tJ, .,)(-~:~.?; . s) 
(-..I~••")f" .l. E,.'1e 

I[D o E.'1 I[D ~ t K,.l. - - - - - - - - - - - - - - I. 

1lY." f".. 
t-f"'j)4~1 

aJ	 ( lf~ ~.i) 1(j)f(A.,) (~ ,,) JOr0 o 1E.~ i 
6 .'lj G. ~J o (-~ " A ,t-j~ O ~(P".) (~,, -T{ ,) til lt~,..~,)(-~ {,~,jl
E.'8.~1\~.l. 
(-~·:.l.)f,,: 2 

E. ·~1e (J) 0 ~'h <!D G 
@. '	 E., 

~;.l.
 
l!il'\1E.i~j
 [0 ( !jlK'h ) J0f[-\'] (~' ) 1E., ~. It ...1/.

"l:·.1 IlU If) lo	 (-~"AK'~z) okp", )(EieK ~ (1~.;.)E.~.l. t."i 
Etc'tot EKho(-~on -N"'-J A.~ ~- -Ern 

('f "') Em 
./I.111·j 
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,
£1	 E1 l-<.) 1i 

E~ -~~t~~
 
10:1(. E. "~J.(j) K
 'h 
1I"'£"j	 E. (\)"1 
1\. . ..e t " L	 E,.'Jt-c..'L) ~"~1 == (,' (A)- E'; -k..	 - -t::~: <,= c. ~-J) q,," 

~,	 " q. '~JA':~l Ej(\~	 "( ':...1 ~f( • •, (2. 15)
Ab .t ~ \:.,( '~ z..	 E" Gh.i q, '~1 

Ei'j	 ~~!..(~!..l.~ lJ,,, r.lle
~I(I -	 E ,, ~.l er ' - ;m l , 

-...	 ~~~.J._[Il.~...~ _ l:,:' 0...,1 "- ' , . A",,, t oT)	 .- - g';; j MaTpl1I,.\hl ! a XlI 

K-= l .•j K=l .(XT 3-=K) f{J= (E-A ),4 ,,} - s, .(E.. -.A" J) ,	 J ' ..J >' ) 
", ' ;; ~'j ~, ....~ - ~ / /	 (i. 16 

t
!l>."l, B' ·~.l. , A . " j , 13"l ,a"" .t ,A' t./.}A"l .e,Ii.~" 7,.~ - onpeneaeuu B ( 2 . 14 ) 11 (2.6)

) ~ f J ( , m-.. 

l1PI1 8TOM T8KlI(e (Es' - e~ · ) == /i;;"l ' ec na i ,u t 4;) 1=- 0 l'd . 
ij oK8a8TenI>C TBO. npeACT8BneHI1R 69( 69') 11 70(7U') AnR C(A ) (npM COOT

B eTCTB Y ID~I1 X ycnOBI1R x) nonyqaeM 113 npe.llCTaBneHl1 ll (2 . 29 ) 11 ( 2 .30 ) [ I S] , 

8 npe.llCT8BneHI1R 67(67') 11 6B(6B' ) AnR C. (Cr) ( TaJOKe npu COOTBe TcTByID

~ HX ycnOBI1Rx) , nony qaeM 113 npeAC TDBneHI1M, aHa nOrA q H~ X ( 2 . 2 ~ ) 11 (2.30 ) 

[15J ( ecna 88nHCaTI> I1 X RBHbln BI1,l\ .llnR Q; «(j) ). Cn,J8BeAnI1BO CTb npsncra
BneHMll 67 ( 67' ) +70 ( 70 ') npODepReTCR nyTeM nepeMHOlKeHI1R 6nOqHbl X MDTpl1Q
 

C yqeTOM cnpeneneaaa nccneac sar ensaocreu MB Tpl1U ~ q- J ( 1. 3) 11 fiL} (1. 4 )
 
H np l1 COOTBe T CT BY~ ~HX yc noBHfl x . Cnp8Be.llnHBOCTL lKe paBeHCTB (E- e) ~ ~
 
nl160 (£- 8) =:..t1 6Y.lleT y CTBHoBneHa Hl1lKe B JIeMMe 9 . TeopeM8 ,ll0J(838H8.
 

38MeqaHI1e 3. OTMeTI1 L1 , qTO B npaKTl1qeCKI1X npanoxeuaax BhlUle nonyu enaax
 

npe .llCT8BneHl11 ( a HMeHHO 27(27' ) , 28(28' ) 11 B TeopeM8x 19 ,20 ) ,l\DR 3a


A8HI1R e nl160 e ( B c oo TBe Tc TBY ID~I1 X cnYQ8Rx ) He06xo,l\HM O BtlQMCnRTI>
 

CyMMtl M8TPI1Q. Bo l1 a6elKaHl1e npH 8TOM HenpI1RTHOCTell , CBR38HHhlX C B08MOlK


HOn ncr epea TOQHOCTM npa peBnl138 11I1H H8 ::Jll M ( CM., aanpaae p , § 5[I J) , cne

,l\yeT BOCnOnI> 30B8TI>CR cne,l\YIOUII1M peaym.ra rua,
 
JI eMu8 9. Ily cTb nOCne.llOB8TenI>HOCTI1 MaTpl1Q ~ q111 ~ Al onpea eneua H8 OCHO


Be aneMeHTOB Heoc06eHHoll M8TPHQbI ~ (1 . 1) B BI1.lle (1 . 3) 11 (1 . 4 ) . TOr.ll8
 

I1Me lOT MeCTO c ne,l\y~~H e " BHHl1r l1nRQI10HHtle" ( B cUhlcne onpe.neneHI1 R .llaHHOr O
 
B [1 4]) paBeHcTB8 :
 

, ] 111'1 ' / j rn·.l 
I.	 EcnH j det (it;) ! 0J/=3 H 1ML( 9;, ) *0 ,'""0, TO 

l , . -J 7 ' , ~ -.I. - -.1
Z n c? .Er.-1 · { Jl ~ = a" , ::= (Al'1~~J -E;' ) J B",,== ¢';; /, : .J).2,' " J f77)
 
k~ J. '~K'J. ; "'K'1 t<	 7 (2 17)on'" -1 ... ·- -.I. ~ _ -I. 1 .

{ ~ rt C;"A K+1· J].S', :: ~ , · =(lVf.J. ~6;~;t;· ) ,fl,mn}.Am'j7C==n7,m-l" ", . 
K:= .	 '::" {·d . ~-, ....1. ~ . , f 

2.	 EcnH r ckt «(j.:l=O .llIDI n lO6h1x il13 (fU: Z~m-.t ) , HO ! det(.AK)4:0 jK = ~ J 
~ .r d.l t (AJ ) == ~ .nnR mo6tl x J' H3 (3 ~ ~' ~ m-l ) , HO ~ cte t( q-,, ) * O};::~ ] , TO 
,£:;l; t ' -J . -1 t -1 • ~
 .z... n c . ·nJd - = + - j - ..
j '."~ .l. , =K' j7 q-K-11::K+j~ -~'11'1 (Az. ~.!/(,) =A" J r.lle ,L == lTJLl1 {L ) , nH60 

lTI ... - 1. I< _ ,Id(4;·)=O
{ z.; nc7·A 

T 
·n ~ = f!, . =(A. +q-.-f. )-~r...-l " • ( 2 . 18)

1.:J••1.; =J....l. "J.,=i4ot~ J~lI~1 J~.z J ' J',j -"!t'" r ,rr.e J = ma..t. ( J) , 
B TBJ(lKe dd(~' J =O 

" A '...... fJ7 1<. j x 
(E. -e. ) .= A.. r.ne e.=P'(2:: n .c,·A- .II.J: ).P: nH60

t' c' c +.t J I' .=J· ~l?=J :.I. ' ... '.t 7"'J: /' J"1 J 
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_ , m I< - 1 , " ~ 

( E. - e. ) 0 rae e . ::= ~o !7J .~ ;' Jlk 'j ~~l.j-.A) 0? .= r- . J 'l'CZ; ( 2 .19 ) 
,j ..J '" YJ ". ~.J. J .. ... J .. "':; =J :'J " i"'"", 7 - " 'V J"' j. 'J. , 

8 M8TjJIIUl< t c, S" J II (C, Sll - onpen eneua ( B COOTBe TCTBll11 t Gr 1 ( 1. 3) 

11 ~ J\. ~ (1.4» B BI\Ae (2.9) [I3] . 
AOK8a8 Tenb cTBo . CH8qa na nOKaKe M cnpaBe Anl1BOCTb (2.17) . nOCKonbKY Bce 

l ,l. t(A,.) "*Or "l II ! Jd( fr,- ) :/= C}..:;; , TO B COOTBeTCTBL1 11 C Te o peMoll 6(6' ) 
[13] IIUenl1 H~ Jet (it,,) ~ oj,.:J. • ,llan ee (B COOTBe TCTB IHI C JIeMMoH 8(16) 
B npe .ucT8BRe Hllflx Ma TpllUu C (1.1) B Bllne C(A, &) lIuenll ue CTO paBeHc T

B8 r--1 ~" -ib..(A,G).fJ. c" = (7 . .fl~ ' B' >(A 6-) n Rfl mo6b1x j ~ /!. Ii em 
" ; - ltl ~ = ( "J. -/ 1(-:, ) ') ,- ". ,. (2 . 20 ) 

g,::CA/ i -) , t7 c; zz o». g ' L(A q) nRfl nocux i «« ~ " 1:117 . 
_ t( ; =1(".1 j :Xf .1 

0 

/(1{ ) J / A1 
~ Vl 3 (2. 20) .l! O~H O no ny qllTb BU palit eHl1 fl .llnfl npouaseneuan MSTpllU /2~? , 

I'). C, • Bocnonsaoaasa acs nanee no nyq eHHblUIl Bblp8lK eHI1 HMIl non 3Ha KOU 
~ - , "1 /

CyM.!! B (2.17) , nep enllmcy (2.17) B BII.ne 

l~ if:J(~mr il.,(Jl>&) ' ± 1 ~ f';[ii-~ fr.:l1 ]A~ = a,~ . (A q- ) .nnfl modblx > 
~ i t ~ = .! $ ~1< f'1 d . I( ~ :~·1 t J ' '} 

..... m t< .. . - -1. .1 I( - 1 !: Kf:l!: ,7J, (2 .21 )

l8 . , (.A , Ii-) ' ~ ilJ ; Ld" .Jl•.J I-:U\= 8 ,,(/1) 6-» ) .nRfl nool<x 
u x=,O; ::t ""J ~ - " i 1I 

nO.nCTaBIIB Tene jJb B (2.21) nonyq e llHble pa Hee p3BellcTBa (2. 57) [ I 3J 
- - 1 - i _ . .." .. .... ·1 - 1 .... " 
if, ·q-"1 =c, -j. J\ > S\ =~ =Jl1 ,.<. ~ Ii ~ OJ ; e; ,A" 1 =E. -jl,.j·J!" l , ,\\,11<1 O",=.rn'l > i ~ K !c 117 -1, 
.. I - n1 

8 ,T8KlK,e accnonsaoaasuwc a ! ,t it (tl>,''') *,0],=1 ,ne penll we u (2. 21) d BII.ne 
I" c .. t " j f} J( ... 1<

L n .f'; ([. -Y. ',f':.: )/7/ ; = E. ; :z.. rt», (t; -,A.J1!" l )·!7. 1', -z: £ .. (2.22) 
1. ~ 1 "=~ '1 , '" ' K~" ~ ~,"1 / ,=" f / ' 

T UKIlW od pa 30 u , BMe CTO .noKa as Te nbcTBs pa BeH cTB (2. 17) ~OC T aTOqHO .nOKa 

a3T b aK BIIBsne HTH ~ e 11 M p3BeHcTBS (2. 22) . HlIlIte nplIBo.nIlTCfl .llOKS 38Te nbc T

BO Rl1 illb (2. 22)1) ' nOCKonbKY (2. 22)2) np o B e p fl ~T c fl 8HanOrllqHO. ~Ta K , C 

y qe TOW (1 . 14) II (1 .1 5) [ I5J lIuee w 

-z.1.f; (E. -jA :f~):j ,~~ = /! .fl; (Vjd~ ) AJl: + A s~ ( s. -J~ f,J f~;;+ 
/<,: 1 ~- • .. ~ - <. • ; ~;l. ~= ~ ~=; / 

+ /7J\ (f~ "J\.P~ ) ,/7 j.~ ... . . . '"/7r«. -Sl ' ~' ),/$; of" /i5' (D - Po· il ) · t7.~ .;' -'I ~ = . _ . ~ = , '1 L"< , 0" J"" ,: /~i ; ,=,- 1 <'i , d ' , :,0 / 
• ( j'J -=£1, =fl1 ) ' , _ " ' t , c : A" ,- A 

... (~'-J; " Jn = U] J';'17J3; - rt 5".;' (fl... .; ).f7J1 ) '"( t7.fl. .I1j"H 7.J1 ( t', ~ ) 171.) 1
0' , , , :J. • ~ ''<' , : ~ ~ < , :3 , ; F; ~ , :j , ~ r7," ; .. i ~ j 

, L . i .. l " t t." ~ 

+ (j} JI?l?J~ -/} Jlj(j . f'. ) fU ;) +- •• d ( IJ,Jl; '!7..f; - /7 Jlj ( ,f.' o ~:j ) . r7 ~ ) ... 
7 ~ 't 7,.-4 7· ~ ~ ;= , '1 - (-J. ~ :, .i. ~: t ~ , -j . t ;:, ' ~ 

+ (1'; 0~L ) - (f'; of',) + £'0' ::= £,' ) 
T.e . (2. 22)1) .nOK83aHa . AOK83a Te nbc TBo pa BeHc TBa (2. 18) aHs nor H4HO
 

TonbKO 'ITO Bbi nonHeHHOUY BI< We nOKS3STenb CTBY p8BeHcTB (2 . 17), ec nll
 

yqe CTb np ll aTOY c n e~Y IO Jl\I e OdCTOfiTe nbCTB a :
 

n o- ne pBbl X, co rnaC HO yCilOBll'O 2 ) JIeMMll 9 ," nll60 J' eCTb HOMe pa no 


c ne.uHIIX BU PO ~.n C HH UX WS TpllU B W8T PIIq H~ X noc nenOB8TenbHOCTHX {~ } (1.3)
 
nll do t il. ! ( 1. 4 ) COO TBeTCTBeHH O. C.ne .noB8TenbHo , i clet (6'. ) =FC )
 / J£'-3 { /
cw t(~,, ) -=- () , ~!. 1-? , HO 6-, '~ J. == (~.1 K=O nHdo l j~t (A,,)'i;O , ,iL f (AJ,.) == 0 , 
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j 171 ...1. " , 
HO A -, == E , . _ ", • BO-BTO pIU, cor- nac a o I' e ope ua 18[14] t.!f J' , no-J . 

J °U ' " ' -J +3 / / 
CK onbKY B npOTII BHOM cnyuae I1Me nL1 6b1 cut (¢(, ) ==0 JoI ctd(-'1-, ) '== O II, cne
noaar ensao, cletcO o==o , \lTO npoeaaopexano dbl ycnosae neMMbI 9 0 nena 

p o~.n e HHOCT I1 UBT pl1UU ~ (1.1). B- Tpe TbHx , wopMa nbHo Bce r.n8 M O~HO a anl1
c aTD M8Tpl1 UY C (1.1) B BII.ne 

-~,l~ 1 +. l ' · ~~~; ' ~J\i 
I I I I 

lCilq
o 

) I C(Ii.) I I 
I ~ I 

~.;-- i . ~ - 2.. 
C(6-)== I, ' -l ~ :L' ~ (il) == ,,' _ ,J +J. 1 (2. 23) 

----.P,--~
L" J.....1 p __~if Jtl 

~~(6 ) nll do C~(A) I r.lle 

- . ' J 7 
( 1 B (2. 23)1) II (B (2.23)2) ecr s KB 83I1Tpe X,ll IlSrOIl811bHl,e !!..QAMaT pl1 UbI 

USTPI1 UbI { (1 .1) , 06 pa 30 BsllHble COOTBCTCTBellHO ee ne pBuMII ([t i ) 11 no c 

ne.nIlI1MIl (m-U'+i}) - cr posaaa. VI, cnenouar ensuo , Q:;l. 11 !E~ rc r.aa flB

nanr ca KBa311Tpe xnaa rOHanbHblMI1 !!.Q!Ma TpIl1l3MII COOTlle TCTlJylO lUllX paauePHOC-

Te ll , B e::. , ~. II 'p:/'<j , ~-~j ec r s a ne Me llTbI-dnOKII MaTpl1ULI C (1. I) . 
HSTpy,llHO Tenepb npOBepl1Tb, iJblnOnHL1 B ne pCMIIOlK e lillfl COOTBe TcTBylO lUl1 X MST

PI1U B npencr aaneuanx 27(27' ) , 63(63' ) , 64(64' ), 67(67' ) , 68(68' ) ( na
60 , 'ITO TO lite cauoe a 19(19') , 21(21' ) , 61(61 ' » .llnH (t(Ci) , a Ta KMS i 

B np e.nCT3Bne HllflX 28(2d) , 65(65' ) , 66(66'), 6 9(6~ ) , 70(70' ) ( n1l60 , 

'I TO TO xe caJ.lOe,B 2U(20') , 24(24' ) , 62(62'» .nnfl E;CA), 'ITO aneuears 
M8 TpllU 6:.1 (&) flBlIfllOTqfl WYHK UIIHMII scex He oc 06e lllWX II non HO CTblO onpeae -

neHHl.J X MaTpl1U t 6-. ~~ '~~ a a:~ (ll ) !PYHltUIIII IJII sce x lle OCOdeHllbiX II non
, 7 rn4-1
 

HOCTb lO onpea ene uu ux J.lBT PI1 U !A... J _ ', • KpOMe r or o , ltaK cnenye r 113
 
/C- J "':

yc noaas 2) Jle MMhI 9, .llOR;l(Ilbi BunonHH TbCfl O.ll IlOBp CMe IlHO yc noaas 

[{Jet ( q., ) -tO~ 6;:••J. ~ 'i-.j]:'~: II 1itt (A..) ~oj«~';i ] nll60 yc no BI1 f1 

[ fcieL (.J1,.. )01:0, AJ;+.t == £""11m ~l II {/ef(fi;.):foj ~n:1] •II v JX:=J~ 3 K~J 4

Ha BbinonHe HHor o Buwe 3Ha nll3a c ne4yeT , 'I TO KB 8al1TpeX.lllla rOHa Bbllbie 
( nO /.\) L1 aT p I1 U~ C II It ~ B (2.23) n opR~K O B / '-1 11 (m-(/"l» CO OTBe TCTi 
BeHIlO flBnfllOTCfl HeBupOlK.ue llllbl MI1 JoI l1.1! e lOT BCC HCll yneB bi e BepXHJoI e ! HlIlKHHe
 

r n8B II~ e yr noBue KB aa llMIIHopbl . Cne,lJ,OB3Te nb1lO, 4nH rt
i 

11 tCJ. 6Y.llYT BU


n onllHTbCfl ( c yqe TOM ps aM epHOCTell a TJoI X ~ 8 T PI1 U ) pSBeHCTIJ 8 Tl1nS (2.1 7),
 
4 TO II AOKS3b1BSeT c n p SBe ~nll BOC Tb (2. 1b). PUBCHCTBa (2.19) flBnfllOTCfI
 

np flMbiM c ne.llC TBlleM p8BellCTB (2. 18) II oupe .uen eHIIIl nOCne.llOBSTen bHOCTe ll
 

IoI STpllll to"S (1.3) H 111. 1 (1. 4) . JIeMMa AOKa3aH8 .
 
3aMeqB Hlle 4. ( Cne.llCTBJoIe 11 3 JIeMMbI 9) . Ec nl1 .nnH MSTpllU ~ (1. 1) Bbi nOBHfl


lO TC fl YClIOBl1fl 2) JIeMMH 9, TO no CyTII IIMCIOT MeCTO (B c l1 ny pSBeHcTB
 

( 2 . I 9» Cn lJ./lYlOlll lle " paBeHc TBs npe.nc TaBneHIIW' B cooTBeTcTBYlOllllIX c nyqSflX 
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6: ( 6- ) := ( (cr, A/~l ) Jlli60 a:; (A )'= u.·(.J\., 1~). ( 2. 24 ) 

O~H a K o cneAyeT ~ Ke T b B B "~ Y , 4TO B 06~e M cnY4ae He " ~e~ T MeCT a cneAY
IO !Il~ e " paB eHCT Ba npeacraaneuaa" 

~ Ui,A("1) -=1= {(fi,li ) 1l@Q C(A/ r,;!) -f:: {;(A, f.r), rne 
( A ,lOt) _ n p eA CTaBJleH~ R ~ n R MaTpHUbI C (1. 1) , BBe AeHHue Ha;JH B [16] . 

H~~e (TaK ~e ,KaK " B TeopeMe IS [ 15J ) CWO PMY JI ~Py e M peaynbTaT, CYTb
 
KOTo poro MOJi{HO onpenenar s , E C O O TBe TC TB " ~ C [IS] , KaK occcueuae nOHR

T"R ycnoDlIoro B up o iKA e ll ~ il nepBoro pOAa JUo60w MaTpHUU BHAa ([; (1.1 ) . C
 
3TOt:! uenbIO C pe~H " e ~aKTo p~aY IO !Il" e Ma TpH UbI - MHOMHTenH B n~ eAc T aBn e HH 


HX 67(67' ) , 6d(68' ) nepenHweMB BHAe
 
llPH y c nOB"~ illI ) llPH YC lI OBHH 1YI )
 

C« 
~" - (1)Er _ 
q.~ "f <DE. ~1 E~-.l.~
 

, Q~
 Q .'O r ~,~.l. ~ 
11:1 fr . 'IJ'.:;.-, oE '~1.G _. \.- _ ,o Ul '" 
A - E;Gl ~- T r ~_ ,,. ' .-(j¥. , ~! - jw (q-')=. 1 '.l. (j) Q..'\ <8 W'" A (]5 t"-I."O (2. 25) 

0 (r,,~! "<1 $?,(0) ~ I ~< ii'<1.,• - - @ 
y. £,,:1.. <:t•• \(Ql~ i~! @ Q... 
- 1<.'1 

@ Ifm-1-q-~ -1 l 7 r-ne (I<.,=l. K"=l. ) 
.. A J , J >j , ,., " 

a cO O TB e T C TB Y IO!Il~ e 01l04H Ue MB'l'PillJ,b1 Q ; w, v , Q B fiBHO M~ HAe onpeAe 

neHbI B 67(67' ) ~ 68(68' ), (j°T= ({il, I@)~ @~= (@, () i H B npeACT8Bn eHHHX 

6 9(6 ~ ) , 70(7U' ) B B~A e 
TI pH y cnoB~ H ill2) llp ~ ycnoBHH 1Y2) 

A.. 
-.A;..l. ® 

Q.. ([!) W', 
E".! k l ~ ,-:1
 

@ ~~'L@ = j J
 
J\. .'~.l.

aJ(Il')::= ~ (IL):: 

{D

@ 

.Y~~! OJ) Q\ ~ »: (2.26) 
(!i) ! :!-- : 0 

A '-1 
.Y"" 1(J) Q~' . 
-- t.j( 'J ~ ..A",I.~ 

~1 7 ? rne (1( '~ t':l , t<~ e..) , 
B cooTBeTcTBYIOll(He 6110tIH ble 148TP~ 1J,1i Q; W, V, Q B, RBH OM B.IAe onpeaeae
HbI B 69(69'), 7U(70'), iJJ'T= ( @,li»:e'=(@,(i)) ,1 - aH81< TpBHcnoHilpoBB-

HHR. ~ T BK , CnpBBe ,l\llHBB cneAY~ll( a H 

TeopeMB 21. llYCTb a; - KBaaKTpeX,l\ lIar OHBnbHBR 148TPH1J,8 BHAa d: (1 .1) c 
n pR Moyr o llbH u l.I ~ an8lleHTBlol il-6110KaI4H t s, , f,J

K
::' H HeBblPolKAeHH blllH 
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m 
KBa3HA ~arOHallbtlbl M'1 3neMeH ToM~-61101(BM n t q,. L=l , paaMepHocTII !WTOpblX 
B 0611(eM cnyxae pB am14Hlie . llY CTb T8KlKe l.l llil nocae acaar eas aocr ea Ma TpllU 
i €- ! (1. 3) , t it! (1.4) BunonliHIOT CH YCIlOBIIH ill ml60 1Y TeopeMbI 2U. Tor 
na ycnoBHH 

det( ~ )= 0, rne t - 6JlOtI HO KBa SHTp ex.wmrOHaJIli 

d.e t( ~) ::=. o II(HlI~ ) HaJ! MaT,PHUa B ( 2 .}~ 5)I) (npa ~.;3? ( . ), 

del (1;) :::0, rn e '.l~ - 6nOtlHO KB aaIlT peXAIW 
r OHanhH8R M8TpII ua D (2. 25)2) 

( npn t.-_" .=t ). ".::: ,7-1 n-;z " ,, .2) J. ;
J~.1 '" J ~ ? 7 

lIH60 (2. 2.7 )
dt t( ~ )=0, nne 7;, - 6Jlo tJHO RBaSHTpeXJJ;l1a 

r oaansuas Ma 1'pm~a B (2. 26) 0 (rrpH ~ " :Y"{ )' 
deU.Aml-J.)=O lI e11 lIH) 

rhit{).=:O, rAe ~ - 611 04HO~KBa 3 nTp e X ,lll1 a
r OH8nhH BR uaTpllua B (2.26) 2) 
(npa ( -J."3-=? )i /=.2) :'.» " " '/7-1,77 , 

HBnl1 lOTCH He 06 xO A~ MIiM~ H ,llOC TaT0411IiMII YCJlOBVl HMII aspoxneHHOCTH Ma'f PI1 UbI
 
~ (1.1) B co oTBeT cTB YIO ll(~ X c ny4aHx •
 
nOK83aTellbcTBo BHa1l0r lltIHO AOKBaaTenhcTBY TeopeMbI 15[I 5J II RBnReTCR
 
npHublM Cne,llCTBH eM n pe ,llC T aB lIe H~ ~ 67(67' ) , 68(6e ' ) ~ 69(69' ) . 70( 70' ) ,
 
noaToMy Ha HeM He OCTaHaBlIHBBeMCfl.
 
3aMetIaHHe 5 (CneAc T B ~e lIa TeopeMu 21) . EClI" anH no c n e~o Ba T e nb li o c Te n
 

!.IB T P~ lJ, t ed (1. 3) ~ iA5 (1.4) BUnOllllRiOTC R ycnoBHH I lI n60 II 'I'eope

!.I ii 19, TO ycnoBIIH (2. 27) TeopeMbI 21 y np o ~8lOTC l1 C Y4eToM npeAc TaBne

HII~ 63( 63' ), 64(64' ) H 65(65' ) , 66(66' ) cooraer cr aeano, tlTO ococeuao
 
Ba lKHO B npanos euanx. EcnH ,te 06paU\8IOT cH B lIynb 601lee 4eMABa COOTBeT

C T B Y IO ll(~X oTA811eHH bl X K Ba 3 ~MHHopa , TO, RaR cneAyeT lIa npeACTaBlI elillA
 
67(67' ) ~ 69(69' ) , onRT b- TsKII . B np ~n O lK eHII II X He Bo aHHHaeT H~ Ka K ~X c no~

HOCTe n. CBOWCTBa ae uar pau T (2 . 25) ~ 'T (2 . 26) B 06!IleMcnyxae 6y

AyT aonoaaa re nsao ~3ytI e llbl B c n e ,llY IO ~e w pacor e ,
 
3aMetlaHlle 6. HaKOH elJ" D a8KnI04eHlle lIaCTOHU\ero nap arp a~a ClIeAyeT, no

BII)I~ iJO I.l Y , OCTaHOBIITbCH H8 uexcr cpux aonpocax lle Tp a.n.~ Ull oH Ho tl TepM.H HO

nor llH, II cnonbaoBaHHo!1 HaMil KaK B H8aB81llln ,llbliliOr O naparpa rpa , TaK ~
 

BhlHeceHHo t:! B H8aBaHne BceU paciOTbI . KaK ClIel.ly eT ~a pe3ynbT8ToB aTor o
 
napar paea , non eCTeCTBellII hiM 11 aneueurapn s ..IH (li a KT O pll a a lJ,~ H M ~ xaaaarpsx

)lHarOHanbH blX MaTp"u (B clIy tIae 06pa !IlellH R B Hyllb IIX BepXHI1X (HII~H~X )
 

r naBHblX 6n04HhlX yr noBhIX M~H OpOB ) MU nOH~Ma c u waKT o p~ 3 8 UII ~ , He IICnOllb

aY~ll(lIe B RBIIOM BI1 l.l e MaTpH Uhl nepeCTaHOB OR. ~ c no nb a OBa H~e Ua TpHlJ, nepe

CTaHOBOK npOAHHT OBBHO He06xOAillJ OC 1'hlO YC 'fpaHeHI1H B 3TOM cny4ae 6b1CTpO

ro pOCTa (a TOtIHee ueonpeneneHII OCTI1 ) neucropux 311eMe HTOB ilJsRTopHayIO

ll(~ X MaTpHlJ, npH I< n8CCH4eCK~ X WaKTop~3all~H X (CM. , nanpauep, §28[ I ] JIH60
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§24[2] H[4 ] ). no CyTH cBoeA ~aKTOpH3 a Q"H , H83BaHHue HaMH AnA KpaT
KOCTH ecr ecr se aas ua , MOlKHO csno Clu, Cne,llYfl npHHfl Toi1 Tpa,llIH\UII (C~I. , 

HanpHMep, nOACHeHl1e B §24. 3 H § 24 . 18 [2 ]) , Ha3BaTo pa3BepHyTo - KOM
naKTHol! cxeMoA MeTo,nbl raycca .n. nA paanoxeaa n KBa3HTpeX,llH3 r ona lloHWC 
MaTpHQ Ha MH OlK HTenH, ecnH HeKoTopue H3 HX Be,ll ymHx (= r llaBHblX yr no
BblX) Cl llOq HblX MHHOpOB 06PB~ 8~T C ll B Hynb. npH 3TOMB 06me McllyQBe 311e
MeHT BpHblMH uarpauau a , Hcnollb3yeMblMH B co orse r cr syoaax <lJaK'r OpH3BlJ,II 11X II 
06A38HHblX 3,neCb CBOItM nOllB lleHlleMlIyne BblM KBa3HMitHOpaM, fl BnlllOTCll MaT
pl1Qbl BH,na _ . _ 

[ 1\.. J (~"') ' 1 lC ll t J (~t ) 1 .. l 
[ l.p.) ( E I'--i.,~ ) . ) ••. ) l Pt) (E~ -el) , eClll'l! Jd C.An )·=OJ1; t< , 

a Ta Kltte • 
r(t:C~) dt.1)] [(E.... 0.) (~ .i) l I ' . 71'. (2 . 28) 
LCPe. l) [6-l ] J ' • • ) d?" i~ [ C:f~ ) J ? ecna ~ dei ( CT,, ) ':::OJ/7 =1 ' 

nonyqeHH bl e H8MI'l B u~e eCTecTseH Ho- allcMeHTapHble npC,lJ, CTaBlle HHR MaTpltQ 
~ (1.1) B cnyqae 06pa~a lOllll1X C A B Hy nb HeH oTopbl X H3 I1X r llaBHhl X yr noBhlx 
KB83HM HHOPOB RBnRIDTCR T8 Kltte eCTCCTBe HHblM oClo6 ~eHl'leM npC,lJ,CTaBlleIlHA 
5(5' ) 11 7(7/ ) In ] , s orna HH O,:\I1H 11 3 yxaaaunux KBB3HMHHO POB B Hynb He 
06pa.aae r ca , Kpol.l e r or o, nO llYllcHHI:JC s s ne n,lC,lJ,C TBBiICHI'l A as OCHOBe ane 
lleHTapHI:J X MaTpHQ (2. 28 ) n03BOllHlOT 3:AJC KTI'l BlIO H CCTeCTBCHHO pCW8TIJ 
npoC5 neM hI 1)+4 ) , OTMeQeHHbl C B HBllane HB CTO Rlller o napBr pB~ a , B T3KlKe xo
powo npltcnO COC5n cHHI K npl1MCHCHHlO pelKHMa Ha KonllC HHA (B OTlll1 lll1 e OT MC TO 
,lJ,OB ~ a KTOp Il 3a U I1I! C npl1MelleHIICM M8TPl'lQ nepeCT aHOBOK ( CM., Ha npHMe p, 
§24 . I6~24 . 2 5 [2J 11 1160 [ I J)) 11 06p8THor o aH8nH38 OWI1C50K oKpyr neHItR 
(CM. , aanpaaep , [IJ nllC50 §24 [ 21) npa peanaaauaa aa 3BM. 

3aKll IOlleHH6 
nOnYlleHhI uer pananaonuue oC5 oC5 .lleHllfl (TeOpClI hI 19 II 20) KownaKTllblX 
~ lIeTo.na r aycea ,llnR pa3nOlKCHI'lR HBa3 HTpCX,ll l1arOHa llI>Hhl X M8T PHQ aa 
lIHO&HT6 nH, ecnH HeKOTophie 113 HX Be,llymHx C5 nOllHblX MHHOpOB OC5 pOQOlOTC fl B 
Hyno. nOK a3aHa Tsops Ma 21 06 YCllOBHOll BhlpOM.l\e HHIl TaKIl X uaTpH U. 

ABTOPHI HCKpe HHe npH3H3Te lll>Hbl 4neHy- KoppccnoH.nc HTy AH eeGP n po~ec

copy H.H. r OBOpYHY 3a no,n.nc~KY HaCTOH~ e ro UHKlla pa60T. 
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