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I. BBeAeHHe 

KBB3HTpe~HBroHBnbH~e waTpHU~ mrpamT oco6ym ponD B BuqaC~R

TenbHO~ WBTeMBTKKe H nHHe~HO~ Bnre6pe. B 3TOM HeTPYAHO y6eAHTbCfl, 

03HBKOMHBmHCb, HBnpHWep, C [I~20J. 

B 4BCTHOCTH,[9] CnYXHT npHWepOM Toro, KBK annBpBT KBB3HTpeXAHBro

HBnbH~X WBTpHU aBnHeTCa no CYTH OAHHW H3 OCHOBH~X waTeWaTHqeCKHX HH

cTpyweHToB npH WOA8nHpOBaHHH onTHWBnbHO~ reoweTpHH COBpeweHHO~ aKcne

pHMeHTBnbHO~ yCTBHOBKH B ~H3HKe B~COKHX 3HeprH~, a TBK~e npH paapB

60TKe ee WBTeWBTH4eCKoro 06ecne4aHHH. GAHBKO OAHHK H3 cy~ecTBeHH~X 

orpBHH4eHH~, CHH~B~~HX 3~aKTHBHOCTb BnnBpBTB nonHO~ anre6p~ KBBSH

TpaXAKBrOHBnbH~X MBTpHU, flBnaeTCfl rpe60BBHHe OTnH4Hfl OT Hyna Bcex ae 

BepXHHX (HHEHHX) 6nOqH~X yrnoB~ WHHOpOB. 

HaCTO.Rll\llR pa60Ta - npo,nOJIlKeHl1e cep>1l1 pa60T [51'81 , pe3Y~D
TaT~ KOTOP~X TBKEe 6~nH He CBo60AH~ OT YKB38HHOrO orp8HH4SHHa. B 
qBCTHOCTH, HBWH 6YAyT nonyqeH~ pB3nHqH~e THn~ ~BKTOPH3BUH~ KBB3HTpex

AHBrOHBnbH~X MBTpHU, HeKOTop~e H3 rnBBHYX 6nOqH~X yrnOBYX MHHOpOB KO

TOP~X 06PB~8vrCfl B Hynb. 

~T8K, nyCTD ([ - Heoco6eHHBH KB8SMTpeX,AH8rOHanbHBU MBTpHUB (one
X)paTOp) o6~ero BHAB

q " 
j '.I. 

I~. It,. ' \ 
c 

1~" t (1", J f~1/ 
(1.1)

J~/1 II." 
1/' -, ?' PAB 

\ It, j _- 119 0CQOBIIIlliJg KBl:IAVIlTHl<tl (Il OO~ClM cny'lIlO LJllallhiX puaMOp
, I ''I1 

HoeTBl-I) ,l\Ml:Il'OHOnbHtlB anOMBlI'l'tl-OnOKM, 0 :', ,I; !•.1 - IlVHMOYI'onbll~6 

BHBAHUI'OIH1JILllblB :.JiIUMUHTIJ-OnOKM y q: (1.1). IIpM WI'OM MMIIMlIonblllHI psa
MoplIoe'l'M MUTpMll ?, M II, COllllUJIOklT (l LJllaIl6IJUOC'fIIMM OOOTIIl'l'I'O'J'H.YkJII\HX 

MU1'pMl( 7•• MilT PMllY If, (1.1) IljHlJlO'rllllllW (IlHOilOl'H'IIIO 'roM.Y, KIlK 1l0U'I'YllonM 

pHHUU II [~.HI) B HMAnxx ) 

x )IIUlIOllllrM1 'I'J'1I 110/\ MHTI'MIIU" d' ~l.l) UOUlO!'U UM,I\U", 1I0llMMIHJTOH OJIY
\111" ('I /'1.,) / (~/I'" I tt; Ii.') ,IlPII'/ ~'I" • UTM6TMM, l{1'O

l'I,.'I,.i'~,\( MO!'yT din" Aoao J!Mllll"ltl~MM OIHlpOTllpllMM. '1'01',110 t: (l.I) 
0Y,l\O'!' MU'fVMlIn" JIMHOAIIIJIX OIlClV"TOLJOIl. II ItII01'OlllI\MX llil 00 'f II X MLI r(JIH/~LIIY
6M T6pMMU KlIlllUI'!'VOXAIIIOI'OHIlJlbHlltl MIITPII11!j (~"lt II'I'V I111MltJITO II 14/), 
XO'I'II II nlll'fllpll'l'Yllll I(/lOTO MClllonL;1YClTOIl ,l\JIII' (1.1) M'rllIIMMlI (lJloIiIIlHI 
'qllllC,I\MOI'OHIIJlLIIIlII MOTIlMllll. Paa,YilbToTW 1I110'rollll\ull I'UOlJ'floI ,00'I'tlO'flltlIlIl0 I 
o IlLJOIH1AJIlitllhl M Ililll Tpi! lCAMIII'OIlIlJIMlhlX IUlT1)litll. 

xX)JJ\llllt. (KIIK II Il,ttl] M 1I11.IAY ,l\U!llllJ) LJUtH1Mtl'l' pMlllltl '1'0 II 111"'/11111 l~tlf('I'Ollllllll
IlMII a. (1.1), llll'I'11 PClll'yJILTI.ITW lll.a I (lit ,,"0TOIIUloli \JIlOU'fl,Jl) illl 1'110 116118
IIOil 1I'I'OJI Mill' J!llllYkJ 1l!IlK'rOpMallIlMkJ, 'r.ll. I ,)~;ltf.)· f (l.l). 
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S,lleCI> B" - KBa,llpaTHbie HBOCOOeHHbl6 ,llHarOHanbHble aneMeHTbI-OnOKH MaT

8,= f- 1 ,ll:llH C (1.2), 6,llHHCTBeHHblM ocpaaoa npe,llCT8BHMhle B BH,llBpl111bl 

[f;" = LA.l+!fK-l-0. T~ 8;j= 6{,-~ i4M)=AI;~ ,1(= ~~) " /11) (1.13) 

r,lle {A, ~,} onpene neas B (I:,~) 11 (1.6). . , . 
TIpI'! aTOM { )I'L(A,) 1dJ-t,ld (li,Jj" Cl H npHMoyronbHble MaTpl111bl 1c)c;tr ]BhI
P8E8lOTCH 'I6pe3 Ll8Tpl111bl ~ A,q-! B sane (1.4) II (1.6). l'iMeJIH MeCTO 

TaKEe Cne,llYIO~l1e nOpH,llKH YMHo~eHl'!fl B CTpyKTypHblX nOCJIe,llOBaTeJIbHOCTHX 

MaTpHU" 1(:q,,'C,/I;,1'" e, eCM p?'/, ',f {' .f'.e'.~B·j" J)d) ecnn r-s,
1nc,"'. ' ,'_7 J,""	 (1.14)

?~'i'l t ) eCJIH P~1-J 7-'/'.1 [r, ecna j)fo'lf 

/;.~={f'l'lA'J."}P7 BCM P?'l, !T~= fep'S'j" (;~ ) eCJIH ?;>'1) (1.15) 

:''''1'1' E1} BCJII'! I'!o'i; r'lu' i Ep eCJIH P ~ '1 

,LlJlfl F\~ (1.13) H cTpyKTYPHblX nOClle,llOBBTenbHocTe~ (1.14), (1.15) 113 

M8TpHU tc,c;.\\\~ ~ HMenH MeCTO T8KlKe CJIe,llYIO~l1e "KOIllMYTaUI'!OHHble" COOT

HOlUeHl1fl . ,, 
IF! -}~. ~ /i, 111\ Ailli JlKlCiWX i .....'J ';t1f nc: ,(Xc::. ii,;(I.r~ ,llJIH nocux i'J~.·~III,(1.16) 

1 ., t ,1,1 (/ 1 I' f / )	 '?=J~rl JJ II ~-:j+-l J 

KpOMe ror o , OIJJll1 nOJIY'leHbI L7 J CJlMYlOlllHe OOpBTI1Mble IIlYJIbTHnJlI1IC8'rI1BlIbill
 

I1TejlfHll10HIliJIC n~OI\eOCbI Ailfl ~f~(\:
 
It	 ~- "'" - i 

If:,,' I:.,,' 11:,,,,,, r'·", , /- .. ' ill J, 11~.,. z: ("1'&;''1:'1' 1''->1 , j • /. 1/1 I , 
~ ( '1 "- "	 (1.1'7)

1::,_ (' I~'(I' f', J, ~ t ~ III "J tb/,' .'-. c/ tb, -. ,/ J 'J~, 'I .J, i 1'/ (1/.,
\	 

I '" IJ CJly'WO. ICOI'JIll BOe ~ (I; ,. / - O,llI1HBKOBbiX paaue pnocre a. A 1'HIClilU (JllJIM 

1l0JIY41JIlbi [ 'I J !JUIHIIIC'fIJU 

:' ~ I ' ,'. /1"' '" I" Ii,	 . (' " / 'I 'II { Ii,· . \"i' , iI/ , I ({ < ( I I ' I • 111 I 
( I • 11:1)( II "~" II " )
 

"
 
MIll {: (;1":111 I'} '/"!I!: \ I', ,/I,. «., i\'. ,:, . ( ,II

\ , "
 
II11JIIIIOIlIMOCIl OOUO,IIUIlIotUY (l.l'/), Il OJly'IUG IWP/liJ
 

II, ( 
>I' - l'Udllla PU;IIIOIJlII)e'l'U~.\ , I 

,'. WM'lVllM,'!JIIUItIlYU IIliU J.lU 'PIH1U 11M II ...lll!.\!JL!l:rl'll xJ~IMJI'llIIUJlt.lllP MUTlII1!L!!!!_ !!2:: 
!.l!.U!'L_1WJJjb IIJUH!l'I).'A'tWII I'/Itllllllil x Yl'/lVlJl!!X 111l!Ji}MI,lMIIOII\,l1!a 'Jllli.ll1~!JLJliL 

!i!.I1.~O Ill) !~YI9'A'I; 1l..~..!!11lII. 

H il'l'UIi 1I011l1l'\-llJl!11l I'lY/I,Y'I' UIIII'I'U lll'lJllIIM'HlIHIII 110 1<lI/I;lMIIMIIOlIll. II MMUIiIIO. 

BOll IIllIHl 'IMn neuuuu IlllWU pu ",ynt.'I'II'I'll OIMII 1I0JIY'IIIIiU II II IIU/UlIIJIIlJllOllMM, \I'l'lI 

IIlltl llllllXIIMl1 (IIM..IIM6) I'JlllllllWl Yl'JlOlliHI HIIII:JMYMIIOpll YU'I'lJlIlII~ d' (1.1) WI'

JIM'HIII 0'1' IIYJIlI ( lin IlMIII'.YJlIlPIIU). 'I'fll1l1Pb all IIll OIlMYIIY WI'O OI'JlIIIIM'lC1I1Mll 

M 1I0JIY'1MY 1I00nllltlilMil 1I11lw'rO\lIlX M:t O'I'YlI'llIllllllX llilWIl I"H1YJII,TIlTOIl lin OJI,Y

'I8a, KOr,ll8 HeKoTopble KBaaHMHHophl y ~ (1.1) OOPB~8IOTCH B HyJII>. 

~pyrHMH CJIOBBMH, HHEe Mbi nOJIY'IHM MHOEeCTBO WBKTOPl130B8HHhlX npe,ll 

CTBBJIeHHa ,llJIH HeocoOeHHoH W8TPl1Uhl oO~ero BH,llB C (1.1), eCJIH HeKOTO

pble 1'13 BepXHKX (HHIHHX) rJIBBHhlX yrJIOBhlX KBBaHMHHopOB ee oOp8~aIOTCH B 

Hy JII>. 

e aTOa ueJII>1O onpe,lleJIKW npe~,llB Bcero. BOCnOJIb30B8BWl1Cb l1,lleBH 118 

[4,5J, nOCJIe,llOBBTeJII>HOCTH fG-I (1.4) H tit! (1.6) B 0006i\lBHHOM BI1,lle. 

OnpeAeJIeHHe I 

ECJIH det (iT,) *0 • TO &.:'J = t~ - ll;./tr/ ~'j J trm-/ ' Em, K= fl)'J,"'-'<, ,1. 
(2.1) 

EClIH de t{q-I()-:=O ,llJIfl JIIOOOrO K aa (J. H. 'cf71-j) ,TO ~.j- ?, HO fT..,,= l~'J!
lECJlH clet (A~)IO , TO Jlm =E. - P-L/.'l,f Ii;: E K =.J. -l

1:. /( I<. J<" oJ.. c » ) -~ ..') IT! 
(2.2) 

ECJlH rtf (11K) =0 ,llJIH JIlo00ro K 1'18 (3 ~ K ~ m) , TO A.~ ? J HO A~,.l~ t.;'J ' 
3SMe'lBHHe 1.	 OTMBTHY, 'ITO B CICBJIHPIIOM cny'lBe (neMMB 6) [3J OhlJlH nOJlY

'I6HbI ,llJIfl 'IHCJlOBbiX nOCiIB,llOBBT6JlbHOCTeA 

"" . ", ,J __ v,at_ 0/,-"'.1-/"
L+l ,q/ c1, ('l"- /-OV - )' 11.1>,~11')

ol (L.3) 
{ 

-,rjCj= lJ -~'lt."'J' J'm'J J"I/I ~l'I/'j f,.I' /11,/11/, " j , rA6 

;(1 . (I, ,t o It. (u'" - npOH3BOJIbHblll Bll~OCTB6HlIbiB 'IHen8, palll i l ,B
 

BllHC'I'BB
 

t,.. (t. j;.",) (J M ,f ·(1 J) (I , aoropue (i.4 ),'{ ./ { 

RIInRIOTCH T!!Q\)llTH1HICKM lleoOXOAMMI~MH M ,llOCTlJTUlj,llblYI1 ycnoBMIlYM CYlllOCTlIO

IlBlIl111 Onl1&UllWMX ~ OT";, (I M CJlOllB OT ,n (! HYJltlBblX ~H9Ij,eHM~, 

r , 6 • ,,/,. (J 1'1 t·' ( , u TI1KJltQ nllBllllOTDll , ;, 1,1 I' J" 

XU, J' ) ,i. (I s, (f \. )"" (I , KU1'OjJLl6 (i:'. 5) 
I I i~ ,1 ) 1" "J I ,loJ'} 

HBJIIIIO'l'CH lIL1lJWfM'iOOltHI4M ('I'.lI. IIjJM IJflOJlblWX Ilbl'lMVJJtlllMHX 1I1l iJlilll) ueooxu
,llMYblYM H J\OO'I'IlTlllj,llUMM YVJlOBIotHMM CYIIIUO'I'Il11IlUItMH TOX all IlYJlll~ ,.-;" II M 

\" I (I • 118	 OlJYllW ,llllllll, I YAUlMll li bUl " ItYJIM "';';,1 M JI, , YOI'Y'I' nOK

IlIot'l'hOIl 1I1)H 1I1mOJllllllll1M V.')) (I YUUlMHllllll '1'1l'llI11V'I'hlO t' , 60JlM ,I,. 1 M 

.(1"11 YtlHbWe 1. XO'I'1l 'l'U'IHLltl plJlltlIlO'I'lHl V.4) lot ItO MYOI)'I' YllO'I'U. jlu
nee UTYU'I'MY,	 1j,'1'0 II OltllJIIlIJltllY OJlY'HHI ,lliut IIlHJiltlJ\OIiWI'lIJ1bIlOO'I'tlll ) 11, a I 
",.I)oM V.i:)n" OTJIM'IMIl U'I' 111 /11 6 11(:'1' 11 «'.II) lot V.',) MYUH"I' Y!tU'I'U J1MIIII. 

11111111 II()'I' bll 

( I J,I,I) (I II (I ,1/,) (I • KO'I'UpLie (£',Il) 

nllllt1lJTOIt IHIUOXO,llMYWMM M AOU'I'U'I'II'lIl1lYII YOJIllUIotIlYM 0YIIIIHJ'I'1I0IHlIIMIl OJIMUIII·· 

WIIX \lillIW 0'1' 11,. {I M Q.&1JI.ll (l'r II,' (, IIYJIIIJlI~X 111111 1111 11M II A.-" (' II 

(I" (I KflK II 'l'IIUpll'I'MIIClOIIMX 1I00JIII/\0 111111 Mil X , 'rllK M III,M llIoI4MOJill 11M II 1 /111 

lIHM. 
r, 

'\	 " 



-------

------r" I 

PaB8HCTBa (2.6) HBnH~CH npRMNM cne~CTBHeM onpe~eneHHH I. Ha ca-

MOM ne ne , ecna Ai =:0 ., ft·=O ,To,y'lHTNBaH (2.1)1) H (2.2)1) H no

CnC,lI,UIl<J'renbHO BbinonHHR l}lopI4SnbHNl!: nepexoa OT A· K H COOTBeTJ1b 5 

CTlleHHO OT ~ K If;:~ ,nOJIy'lSeM AL~c=(l-J;+.t)'=:O H ~-"'t"(.I-~~JJ=O, (2.7) 
'I'ro ij;opM8nbHO cor-necye-rca c AI(:AK+J = - t;. H tiK6K.-i = -~'i [3J, 8 

TaK~e c ~oonpe~8neHHHMH (2.1)2) H (2.2)2). B od~eM ae MSTpH'IHOM cny

qae B COOTB8TCTBHH C onpe~eneHHeM I HMeeUX): 

]l8MMa 7. lIcnH del (A)=O H tlet(fj).,;;:o ,TO ycnoBHH
J 

dett~4.2 -~:~-~.2) '-"'OJ npa JIIOOhiX j;;/~m':l; ckt<9.:-~~~)=SnPH il106h1x 4£/~m-1 (2.8) 

nBJIHIOTCH Heodxo,ll,HMhlMH H ,lI,OCTaTO'lH~H yCJIOBHHMH Bhlpo~eHHocTH, S yCilO-

BHH 

//~j~)/U:'<i H 1/J1.t-~~,,-//~E-Lj 1. (2.9) 
f1BnfllOTCfI ~OCTSTO'lHhlMH ycnoBHflMH HeBNpolK,l\eHHocTH MaTpHlJ, lA,+3i H ifT;:Jj • 

llo K8 a a Te il b c TBo . Via onpane nenaa I (B cnyxae .!et(A,.J=O H c:lei(ti;J-=o 
C Y'le1'OM A/+.2"E,." H 6;,i=£./-.1 ) HMeeM A'+3==~+.2-~.t'~~'" H rf;.~={,,--of"':If: • 
OTKYAa cne.n.yeT, qTO dd{A,:..)=dd(£-..-P- .i ..) H /d(f:. )=d'et(E-• -.J:f)

"""J ... ..-0<, c~.z. t'-''''' J-J J ~.G J~ I.1 • 

JleMMa ,gOK8aaHa. 

3aMe'lOHHe 2. Ycnod~ (2.d) H (2.9) Ha caMOM ,lI,ene HBJIfI~CH npocThI

MH np8KTHqeCKHMM KpHTC plolflMH npoae pKH Bhlp0i;i,ll,e HHOCT>1 H He IlhljJO~,lI,6 HIIOCTH 

Ma'rpHll iA"'J ( >1) {JiJ] ,BCilH npa BhI'IHCneHHHX Ha 3bl\\ B nOCilB,lI,OBOT6nb

HOC'I'HX MOTpau !A H fr} 1l0HIlnHlOTCH BhlpO~,lI,eHHhlB I.l8TpHlJ,h1 A. HnM 6-. 
l .J 

JTH YClLUBHH Hl'p81OT BOllllIYIO POllb H IIPH Teop8TH4eCKOM Hay'leHMH CBO~C'l'B 

Mo'rpHll UHj\O (~ (1.1), a 'l'aKJI(e HM OOpOTHbiX Ib r«', VI'I'aK, cupanennauu 

"JlO)J,YKJI~UH l'CU!H.H,W. 

'['CUpOI,W 11. llYC1'ha:-IICUCUOCIIIIIlH KBlJ;JHTjJBXM18I'ulIllnhlloH MlJ'l'P"lllJ uo
I~OI'U UH/lll (1.1).. (1./) C IljlHMOyl'l)llblllJloIH ~JIelolell'l'lJMM - OnUKlJMH ! 7, ,I; (''',/, 

MHlIlIMlJJlhlllJlJ P/).IMO\lIlUC'l'H KU'l'UPIH L:UUlIlJA'JI\J'j' C p/l;IMU 11IlUC'I'IIMM 1I0BLH)(JlIiAtJlI

!!~ll lCUOllllU'I'IWX MW1'pHLl llt.(~' M lIyC'l'b ) f" ( )r1.( - ILUCJHJ/101W'l'6l1LIlUO'I'H
K 1 J m J. 

Mo'rpM1l (/.1), V.<'). 'I'UI'/ll) , CClI" Uj\IIU H;j ! fJ/. (, I - MU'l'pML1, IIl1l1pHMOp 

f,/, ~ 1J/\lIII 11.1 M/)'l'PHll fft. V"I ,lIll1lpllMllp A.. ' HllJIHkJ'l'CH U~PU!JLIJIIII!ll
Mil \ r,u , Cllo'rlll:'l'C'l'UYMIIIIIII: I'JI1I1HlIW Yl'J1UlilJC lCltll;I"MMIiOlllJ fl· O(JpllIlIIlKITCII U 

IIYllb), I~llli q' ClIIJIILtll/lJlH1IIJ CJltl/UKlI~H<: <~/J1C'l'UP";IUltIIIlIlUll llPO/lCTIIIIJlllIIHIIXX) 

x) f!IIIIOMILMM, 'ITIl LI IIIIC'l'IlIIIIIHX PIJ()Il'l'IJX '1111111'1'1'11 (I'ill 1 ll/lH II II >I II.YMl1ptlilMII 

'1'()ll~IIJM " J1IIMM. 

xx) <1'1'''11'''''"" '1"'Il H II CJI,y'lI/li 'I,YJIllltlJX I'JIIIltlli,IX ,YI'JIIJI>lJX ICltlJ.1HMHIIIJIJI)U Y 4' 
(Y ,~) 141,' IIPUillJIllIiMW It/llllll1ll1lYKI III1M" 1>lIIIIIe l)'l'JIIIJlhll.YIIi II,YMUplll\lIMJ 

IIpIlJlC'l'lI11JifIiIMIl IWII JlJ/I1 (JIIMMX MIl'I'pMll d' , '1'11'1 M Jllill MM UOpll'I'IIIJK 

16 (J' , , Iw'rt)p0"' MIJ y1I.fI IlIHlIIIIJIIo:Il!"IIJIMUI,	 JlJ/I1 CJI.Y'lIIH 1l1l1l.YJ10111JX 

ltllll:.IHMHIIUIJllIl II II,tlll, 

ilpe8CT8BileHHe 15(15')
 

[1 (-§~)
 (~f~:Ere qi
Cp...)G- (~);~ ~ 

i 
Et " (-J"-l) 11,;1.P r.: -(-'F{( i-J C" '? i-I iEi ," Wi 

LPi-LH:"1(2.) -= {(ir)c:cci (ilL'1 C\r,(Pi) E:. ([,,,,) 
t: 

1.-+1 Ju.l)
E· (-~. , 

o",-'i)(:l,, q.n-i (2.IO )-Em~I~~:)1 
(Elm) q,~-1 '1111Em ) 

ilpcACTaBJI6HH6 16(16') 

qoc?:.) _ '[L qi
11-1 (",) t-G,)E.. 

1,l.
(-';(I)I::( , (r,c, (~:-l) _
 

(i),-i,.
- '--1 .,' iJE:';i (~,) _ ij,
- 'P(c)' .. ·f'··(c)·llt'.) c·(~;J) l@/IJf1

r t1 c. oJ.. L l l- ::J ' '

(.t::-,,) if. (~,,) (-2,,»[,:, 
rJjl! -1 (c.II) 

, ~"(~,,,) 
(-t.,)! '" 'l,nIT",., 

/ J A~ . J ". J " 

1'1'16\'\':'\;'( - HM610T BM/l (loG), a (\'{	 1/\\ , (': l; , / 1(., 
! ' (!.. 12)

/llill BCCX K J., I, ,i-I M nonuoc'r sn Ulll,O/l8JI6HLI Il
 

couTBeTCTIl~M C (~.c).
 

lWOllC TUIll!" HHO 1'7(1 '/ 1
 
I,
 A,(,~) ql
 
I ':'\l,
 A,(~0	 q 

/I (;, ) J
( I', 1)1, ,
 

(Jl : ) I',.({·I/ j j n.
 1(11)~I).' I ," , ) 

~ , 
(l~'I)ltl\(~";.I)

~JJ{" 'I"' J (I"t I:... A,."(~,,,) 'tIll ,( 1',.")1,,, 
(.J.U)

(1:.(:/1:'1 A"'II '1,,1
 

1l1l1111C 'I'Oll J!Il IU, t;l j tJUi.l
 
/I,
 

( \\',)1 '" 

1,1 ',) III 
d~)/I \ 1,((,) 

IIJ 
II')A(~) 1,',(I;'d

,! I , ,"~I 

I . (,).II:lry:"I\n·" :' (,)'" " ,,I, III It·,
, J ~I: I,(I >.,11/11 

I" I I I;.,)( I~'" I /I ,' " V·lIt) 

( I~,I 11 .." 

fl"'l 
, I'Jlll'1.'1I HI 

h 
7 



i! <;",r ( - VlM610T EIi,lJ. (1.4), a (C» 17S (f',»= 17!", ,lJ.JIH scex 
{ , ' If';L f-=ltJ.. ? J i"t.2. :'J=4.-'t"z 

~_, ,J,"', ,11/ ~ nOJlHOCTblO cnpeaeaeus B COOTB6TCTIDlli C (2.1). (2.15) 

gOKasaTenbcTBo. Ilpex,lJ.6 Bcero (3aM6q8H1i6 3) OTM6TliM, qTO nonyqliTb 

yKa38HHbJ6 BI:IWe np6,lJ.CT8Bn6HIiR B CJlyq86 cit! (A,) -=0 naco ,lri{tt,.J==o ,lJ.JlH 

f (1.1) B BIi,lJ.6 (2.10)1-(2.15), IiCXO,lJ.H 1i3 (7 Jnpe,lJ.CT;;;;HIiH 7(7').t10(10') 
(Ha OCHOE6 Iicnonb30E8HHOW P8H66 T6XHliKIi ,llOKa3aT6JlbCTB8 T60P6M~ 7[7J) 
uecsaa Cn04tHO. 3TO CBH38HO C T6M, qTO E 3TOM clly\{86 rieL (tit) =0 

HliE6 M~ OCT8H8BllHSS6MCH JlHillb H8 H6KOTOPI:IX MOM6HTax nonyq6Hlifl 

np6,llCT8Bn6HHw (2.IO)~(2.15), ¢opManbHo IiCXOAH liS npe,llCT8BJl6Hlill (I.3)~ 

~(I.6) caMOH M8TPliUI:I ~ (1.1). ~TaK, nycTb B npe,lJ.CTaBn6HIiIi 5(5') 
dcUA,-J =0 • TorA8 \li8KTOpH3ylOli\116 cnouaae MaTPIiUI:I, BXO).l,HiI(I16 B (1.3), 

dJopManbHo (XOTH A"11 Ii He Onp6,l\6n6H8) np6,llCT8BI1M B BIi,ll6 

E1 [1 t!li 1
(1'",,)f~ (-,~,)[l. __ (]lot €'l. 

(-r;J)E," - 't-~, ,)[/1 --~;@rJ. 
('\";)/', . ([PI,I,,' + ('f..)fj), ={ri

,)- .1'(-~",)L'.r (i)';1~'1 (:~I;J)~.i 
(',\\'J)/ ,-(~. (-\>"'J)t;.• z,_ @[ulJl",J (2.16)

'-o,,,'@m(\,\")1,,, -(~.~n~)fm 

l j (i~) 
\ I (I~) e, o,

L.I i-c.) 1'.1(-(,) 

I '-J ((, I) II.lJI, ,) (r,', (f).. I
I,-d l ; ) { ,:/I' I " (t!, qu,- I ( I:> 

(' ('1I, (1'1'>1/"'+(,"/) (iI,.I';, ,)
I .., ,( t,; ,) I ,;tII;,,) o; ~!-., (,'.1'1) 

(11111r", L", 
" , 

II
J

"\ 

A, 
II, 

ap 1 

~JI, 

1\:1 
II

'/I ", 
"(·1 i 

", I 

" , 
A

." 

fl', I 

1A, " ,) 

(~'" I,) 
(Ii

,'I 
(.'.IIl) 

;/' I ~" 
A A 

"mIl """I (/1,,1 

I,
'/'011(11'10, UOPlIOJII .. 1\lltliIIU1IWI, IIIHIJ((lIl1l1~.Ul :IJ(I1U1o OnO.IIIII'1l1H~IIIH'I. '1")1'1111111.110 110' 

JIII1Il ,tIllliWU'I'I, 

d' (/r' ;I',,) 11It"~: I (1,/:1,'.) /,' ~ ',104 ,1'Jll! (.'.1'1) 

,. f A' '/' I II • / I"~ ;I' I ,I :/I I ' YL,., I 'I {', 1" I I " 1'1 I;/" ," ,\ , 'I ~l tl Ir' ,,1 A I" '" r Ii " ,r 11 " ~ r It j' l,a A I' f1 if .' 1"" r ,I , 

IlpH 3TOM, KaK Btll-\I1M, B 'iJ0PM8JIbHOM npencrasn eH1111 ,1A HSIUI HCnOJIb30

BaH~ noxa aeonpene neanse 1l8TPI1~ ~ > ~ H ~ • ,Uane6, yqHTbiBSIi 

H60c06eHHOCTIi M8Tpl1lJ, ..::; -=: l~ , ~ ,=~Ec ,H3 tPopManbHoro np6,llCT8BJl6

HHH (2.19)1)' nOJlYQ861l 8,lJ.,lJ.HTHBHO-MYJlbTlinJIHK8TI1BH~6np6,llCT8Bn6HIiH 

5. ts- 1-~-1/J/1]= (}"(Aj c= [r; dA R/J ~l , (2.20) 

r,lJ.6 c yqeTOM flEllOI'O BH,lJ.S ~18TPilU I Et"l .tA, Ec.' f)~ Z~ :'-:]I;'} ,llnfl M8TPIHI
(lJ:J, ):f)(,)

F'J R-1 11,1 A IiM66M 
.;l } :II.
 

-1

f .r /l,t
1£ Il c•I -- :L ([j)EiE , <OJ 11 ([Jl .1.'-1""1 

([D A"L 1 @ 
iJj) '£ (E{~i)(i;l _l1i,' ~Ei-J ~R~ ft >r oJ 

I~-E· A 
(.E:-) @i (liti)-E·-"'fiE. ] 

-:'oL lP',,) (E,;!'1..)-, rrc~
A. =r--- l'~~"""

@ 

10> fJ'~® 
([ilA'LJ.!E,. " II o'~:~. 

')"'1 

r ne E,'+1-A(.<l, =lP,'l • .Ll8nee, nO,l\CTSBI1B ll.BHbI~ lH1,ll MCI'l'pllll, c: ~'~ H 
L1A B (<:::.2U),nOJIYQ8el4 npenceaaneuaa (2.14) H (i.13) AnH uarpau ([(A) • 

AIlOJlOrllqHO TOllY) K8K uoc rynana ll~we (11 c nyxae .ltl (4;.) -::0 ,IICXO,lJ.H 113 

(1.')), nOJlyqaeM npe.n.C'l'811JI6Hl1fl ,l\nH ((li) B BIiJ\C (2.10) VI (2.1I). OT

MOTIIM rene ps , 'lTO, Cnp8B6,lJ.JlIiBOCTb ncnyxeauux Bl/1U6 1l~Oj\C:l'BBnCIH1J.\ llC

T~Y4HO llVodeplITb nyTeM n6peMHO~CHI1H 6nO\{HUX 1l8TpliU B (<:::.1U)~(~.1'). 

Ha CUllOM ,lJ.6JlO, BW\OJIHIiB B upasax II neaux xacrux V.W) II (':.15) yMIlU

IItCHlilt OnU'lHI:IX MUTpllU II HpM Wl'UM y\{II'l'~IlOH OnptJ.n.CJI6HilH MO'!'pau fc); I~'.r, (, 
nonY'106M IUl83WrpeX,lll1lJrOIlOJlbllYlO M8'l'l/l1l1,Y q; (1.1). 'l'OOPOMIJ AUIW~flIW. j1u

nee 1l0lWJlWM CllPUIJO,l\JliIIIJUC'l'b CJlO,l\YlOlI\tJJ.I TeupOllbl. 

'l'Ul,lIJUMU 1,. lIycTh C -HgocuQQHllllH KIl03MTPtlX,IUWI'OIlIJJIl>1I,1l1t \1IlJ'~llllllJ 
IHV10 (1.1 ).(1.(') C llpltMUYl'OJlbllLlMII :JJIUMtlHTOMI1-0JIOIWMiII l:~, I, i« , 

y,llUIIJIO'I'UOPIUIU\llH .YCJIlillIIHIl 'l'OUpCMLI 11. 'l'OI',llll JIJIII d' (1.1) IIIlOKII' 110(;'1'0 

'I'UKJlHI (:JltJ,l\y KlU\M6 II PUJlC1'UlIJIO HlIlt: 

~Ul!J)UIIIIO i'J(l;J') 

I, (1'.), (l,1 ({'~ l, I~ I\'.. 'i
I. ( \~,) (?,ll.". 'tJ(~ (;'l' :'.t ....( A,) it,- ,H.. If" r fl ~ 

I "Illf,' , tJr {{lr)# .. t ' • I·" 1- f "'i I .. (~ .. 
I., mj" 1;'lr1. ':(I! / r I t i ( ';, /) i tv.."I,lt 

lI',.,,) II,·1,,'(' f:·...l 11m ,( ,lbJ) , ,', I V .,'1)c. i f t 
II",( ,:..\1 ~IL", 

l'm'l ,I , 
I 

0"1',ll0 I~J! (~)i' (IY Iri.! lJlIllllJlllJlllllI. II (,'. l,'). 
, ' .4l ~ ~ ~ , 

11 I) 



f1lJeAC1'8BJleH>le 2U(20') 
Til OT Toro, KaK B~nOJIHliTb nepeMHozeHMH MaTpMlU B (2.21) MI (2.22). Ha

[1 A.. 
tiC-C.. ) '1-1(I',d ... A... 

E.t(-!j) 
q...z.A.(i.)CS';,)E,o... 111:__ "'- ;".1.'># m E,:... (-c,;)@,Ei <.£',) ~<C.'t-1) ~;';(C~ ...: "?,,'(C),.... 

£,.... @.. =£(A)tr;(,1:'6,) E.(ih1~t1 
(~)~"':£ ,+./. £,.(},ll

(-,1\.~)Eu... t+J. ttl ~i~ _ [{H(-C.... ttl/1'-1 I (2.22)
m--(:im)E", 

~),'t-":~.. s.: --E:~ll 1m 

rM t J,C 1, (C)t>:' (S'),.~... ,~J1..i - onpeneneas B (2.15).
 

AOK838TeJIbCTBo. CJIO~TIB npeACT8BneHTIe 17(17') C npeACT8BJIeHMeM
 

Io(Id') >I O.llUO.JpeMeHHO BhlHOCli 38 CK06KMI ae ocooeuaue \lJ8KTOpMl3ylOlJjHe
 

M8TplHlhl, nOJ1Y4BeM
 

E,1~t1 II rA./2;l, 
E nt,1

A~(~,)('~")E~ 
~--""M""l @+---E·L-i(l""j)£/1 A)t)_ 

e, ~' E.IJ'"JE,ll,:Hl
<:
 L
1( z: +

E,· .(Pl•l ) E,.}§;.....) u-l .j' 

([D E. ilL,(',~,U)[,,~ ' .....t.j-Atl(N?_~: _A~.~\~.~ l' j lIiJ [q~")I.,,, «n~,1 P.h All'i rn 

E A ..I [ (l'j) I:.I(-l~)r(i'...lll ~ 
I... (-e,)111' " .. 

'J'j'E'1 <f)) (~. i)/\;(~') . [;., ({;,i) 
0',) L (';-'/1) f. .«((~. i(/)~''-, 

~ (t It L if.l tH If.l. Ii' (II); 
l.(ll (L·... j ) 1:'-01 'I 'i~'"<fD I ,1./., trD I", (1;1,)di 

.....) " I'.,
I f.\', 

.' ", '-", ( I'm) Il ••" I",
~ 

)!(JJIlJlI, 1ll>IIIIIJIIHlil 1I11j1I1IU10AltJlIl1l1 IW'I'P~lll, 1:'l'lIlI1UI1X .lillll:l. II Ilj~J'YpJII.,jX I:lllJOIWX. 

M i(lIllbllOlilll'I'1 ':YMMl1plllIIlIHIU, IIlIJl,y'lllllM 1Ij1l1ill:'I'IlI1JIIIII~1I illill f(II) II IIl1illl 

(,'.,'.'). AIIlJIlllIWlllll ,1'I'Or.lY ('1'1111/.1{0 I: ,y'lll'flill (,'.l~) ~ (,'.LII) IWIIY'IIIIIM 

IlP11i\C'['1l11111l111111 (.' •• '1) illill dUd. IlplJlIlIllllU Il1lplllltlillll1l1lJl:'I'11 \,'.,'L) 11 

(,'.,',') YU'l'lllllllIJllIIJlJlI'l'lili lIy'l'llll yIlIlIlJKIIIIl111 (JJIII'IIILlX MII'I'pl1ll. 1111 I:IIMIIII )\111111, 

IIIWOJIIIl1l! IhlP1I1I1IUiK1I1IlI11 MII'I' pllil. lIXU)(JIIII~tX " (,' ..' 1) II (,' •• ','). 1I\1II,y'IIIlIM 

1I11'I'P>'IIlY cr (1.1). ~'lW..JMl.Q:,JJlliQ. 

U.~H1SL..i. U'I'II11'I'lIlI, '1'1'11 (,'.,'1) .1 (,'.,',') 1IIIJIml'l'l:1I 1IIIIIPl1/1l1i\l1l1ljllll 

111'1li\II'L'III1IIIlI1l1ilUI1 i\11I1 q: (1.1). ""PlIWi\ ur IW'I'III",jX ':011'1'111"1'11'1'1111111111 I( Ill"lil' 

Ll'I'UllllllUMIIII (.'.IU), (,'.11) 11 (.'.I~), (,'.1 11 ) 11I'.yll\Il11'I'lIllllll'I'1l11 II ·'11IHll' 1111111! 

npMlwep, eCJIMI B (2.21) JIeBylO MBrpllUY YMHO~MlTb H8 cpeAH~IO, TO nOJIyQBeM 

(2.II). 
B~we lib! paCCltIOTpeJIMI npeACT8BJIeHMfl AJIH l' (1.1) B CJIYQ8e " M130JIMlPO

BBHH~X" HyJIeBhIX KB83M1I1M1HOPOB Y If (1. I), T. e. K eras B~pOlltA8mCli B no

CJIElAOB8TeJIbHOCTRX t111 MI {t(J JIMlWb no OAHOH uarpaue , H8npMlMep

I
 ckUAJ -=0 (JIMI(jO dei(tj;.) == 0 ). ECTElCTBeHHO, B03HMlK8eT sonpoc , K8KM


Mil (jYAYT npe~CT8BJIeHMlli AJIR ~ (1.1), eCJIMI (jYAYT Bhlpo~AeHbI HeCKOJIbKO 

, (aanpaaep, det(A.i)-==O MI jet(A'~3)::O ,cooTBeTcTBeHHo rlet(fi()==O H 

~i(til-3)=0 ) 118TPH14 nOCJIeAOBaTeJIbHOcTetl !J1. J MI,cooTBeTcTBeHHo,~ (f1. 
Cnp8BeAJIMlBB CJIeAY~~BR TeopeMB. 

TElOPElll8 13. ilYCTb ~ - HElOco(jeHHBli KBB3~TpeXAMl8rOHBJIbHali M8TPMlUB 

BMA8 (1.1)1'(1.2) C npliMoyrOJlbHbllIMI <lJIEllleHT8I1M1-(jnOK8MMI t 'i", P,; 1~:./. , 
YMlHMlMBnbH~e p8311epHOCTMI KOTOpLlX COBnB,l.IBIOT C pa3MepHOCTHIIMI COOTBeTCT-

BYIO~HX Heoco(jeHHblX MaT PMlU ! tt", ft<:L • llyCTb TBKlIEl {q-K f MI {A.. ( no

CJI8A0BBTenbHocTMI YBTPMlU (2.1) MI (2.2). !':CJIMI def(A,,)=o (.LWI noccro 

3~I(~m ) JIMI(jo dd(fil()=O (AJIH nocoro .t:1:.J<~I1I-.z ) ~ npa aTOll Mllle

lOT lIeCTO yCJIOB>lli (2.8), >13 KOTOpblX CJI8IlY~T '/et(AI(',~)=O MI tlefftiK-,)-;O, 
TO AnH ([ (1. I) cnpauanaaau CJIElAY~~El nlJeACTaBJlelI~H 

Ilpl:l/Lc'raBJIElHI16 2I( 21') 
. r,(~..) era ~~ 

('1')... ·'~n
["(',~.) 4.1 

, "~;[., (~"t) 
(l,,~ (\"~,~,, , 

f.,~ (PI(. j .-: ,i 
, ", Y "~"',)_[K,QU , 1~,.(C) '" ,1'••IE, ~ (,?,,~) _ 

•• " Jo f( I?f.~(·.f'H1) 
(1'.....14.,0 (1'\, ,

L. J (I). o [ /5,)
t. mi... Pit)"' ~ , )•• ,( .) ~I' «.11)

l'K'LI I\'J) 
<.L~'II (r•rift Ci ••• 

(~/Il 11 1 

I. I( i,ll • 

(C.y)l k y II... 
(I~J( " II ,
 

«~.. l. J
 I~. 
a~ (« )( / ••)1 • I It. 

1TlI, I • 
(~."(1lt~I.1 "II 

\ /1.,,)1.,. (,' ..: ~ )fl." J 
(-l.,), III f~,,, 

IH1I111 illIllHIIUIlllll'l'IIIW tillY iU1I1 IIl'l1ilO'I'IIHllf1l1~n 
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{A K ! (T.6. oOpa~a~TCH B Kynb O,l\HOBpeUeHHO (nOCDe~OBaTenbHO) HeCKonb

KO rn8BH~X yrnoB~x KB83HMHHOpOB O,1\Horo THna) 14M Haq8DH CO cnYQ8eB 

(ltf(fr. )-(), ltf(((t) =0) H COOTBeTCTBeHHO (iet (/1,)0=0, iet(AK~}O=O) • 8TO ocyc
nUIlJleHO cne,llylOlIll'lM 06CTOfiTenbCTBOM. J3 COOTBeTcTBM C ]]el4Mol1 7 (npH BbI

jJOlK,lleHHH 1tl8TpHlJ,bI G-j( ) 6nHJ(aliweli Bblp0lK,ZleHHOli B npoueccs [fi;; f (2.1) 
1I0JKeT 6~Tb nHWb MaTpHlJ,a G-K'~ B cHny npeanoaoxeuas Jet (d-') I 0 • AHa

norHqHO, eCDH BlipOlK~eH8 AK • TO B npouacce ~AK! (2.2) 6mllitallweli BbI

pOlK,llellHOli MOlleT 6b1Tb nHw:b M8TpHlJ,a .i\Kt~ • Ilpa 3TOM (K8K BH~HO, H8npH

Me~H3 npe,llCTaBneHHR 24(24'» Cp6,llHHH ~8KTOPH3YIO~8R 1tl8TPHlJ,8 B (2.26) 

HMeeT cne,llYIOIl\YKJ cTpyKTypy. Y ae e nonHOCTblO OTnl1QHblMI1 OTO -uerpau OK8

3~B8IOTCR: np8B8R (K+3)-KB83HnonycTpoKa H HHlKHHli (K+3)-KB83HnonycTon

6eu. HaQI1HalOll\HeClI e,llHHHQHOk M8TpHlJ,ell E~j • a T8KlKe BCR aa KB83H,llHa

rOH8nb tA...=EJ,ft"." A. , E" , J\ ....::t;.+.1,AI<+') £"'J,A.:./Ex." AI<" ,."AI7l+J. OTDHQHblMH 

OT @-MaTpHIJ, HBnHDTCH T8KlKe no O,llHOM MaTpl1ue, cTo~e 0npaB8 (HHlKe) 

OT (K+2)-,llH8rOH8nbHoro onoaa - AI<H • T. e. M8TPHUbi 2.:.. H P.'i 
Ii OT (K-I )-,llHarOH8nbHoro OnOKa - AI(' T. e. MaTIJHUbi i.: it f.. . Kpoae 
Toro, no ,llBe MaTpHIJ,b1, cTOH~He cnpeB8 (Hl1lK6) OT (K)-,llH8rUH8nbHoro 6no

-	 ... "t-t _ Kt.t .... 
K8 - E" • T.e. M8TPHllbi ('t••j,l"'j·(C)••,) H (P,.u(~)", •.t·P.",), OCT8nbHbl6 liB 

3neMBHTbI-6nOKH JTO~ M8TpHllbi HyncBbl6. H8rnKAHOCTb CTpyKTypbI neBoro 

(npeuor o) KBS8K~H8rOIlSJlbHblX COIiHOlll.KTenell B ((A) (2.26) OtIeIHl,lJ,H8. 

AH8JlOn'l'IIIb111 oCipaJolol HSrJllI,llIlO OllHCblB8eTClI cTlJyK'ryp8 COIiHOlKHTOJIB~ K B 

.llPYI'I1X np6,l\CTOllJ16HIHIX AJlH ('(A) Ii COOTBe'rCTlJeliIlO C(q-) 

MOlKHO )(OKaJ8'!'b 'reUI10lolbi H 0 IlP6jIC'XUBllellHHX leA) II CUr) • KO!'j\a 

jH>ljJOlll)(BIO'I'CH O/lIiUllptJlltlllllU C A ~ JlJ(JOloiO 118T!JIll.\b1 At ' rAe p3 <.1<'11/11 

(II llHODlJl' 11'lno C (~~ nuoue loIfl'qllll1l~ Ii l ,!'M 0<' t .<. K - ~ ). Ii TUII 

'lHI:JIlJ, ecnH s IIlJ'rI1HI\b1 if (1.1) IJ IIU<:lltl,l\OlllJ1'6JILHlJC'rtlX !r,.! 111ft.! 

Hl/OX)1' IIl;lCTO IllIp110)lWIOCKl1tl 1IllpUlII)lelll1ll (<: JltJPIIUllll1I 5, I{\)'L'IJPI~" uOy<:JllJll 

JIlJII JIOMIiOU 'I Iol tit I (d.') f 0). 'I'. u • 

111.. ,1 1,,1" (11 ,) 0, A¥'? ,t1,-I.,.,.,itlfA.> (J.t1.,;,~,t1••,'I/(II, ..."(,lft1,,,,)I({ 

\ ("q t 1", ,'/'/(6,,,.) 0, (i", ~ ?) 6,.1;' I", 1,···, ,/'1((1,) 0,6,,· 1) 4, /' t~ I rr:» id ((/,,) I () (. 

1))lIl11l111 IIIOPIlYJlllpllllKll .rrax Ttl0PlIli 1IIl,'I\'I' 1'lIlll1tJ;l)llll1~1 XIl(IIII<T11 II, 'ITO "lJl1-' 

III I)l 11'1' It IIU'I'lIp(J 111I1'Jllljlllll<"I'H 11IJ!lllOTIIIlJlnJlI1~ 1I1l'I'PI1IlII a: (1.1). I; y'W'I'1l1l 

a'I'IlI'1l 1111 IIpl11111)lHM 1111.0 11111111, (;K/ll1U'I'I1'11101(11~ 1I~1 IIP(I)I(;'I'II11JIIIIII1~ )lJIII d: 
(1.1) II 01'1I11'111111IlJX Hilliin CJI.V'"ltlK. VI 'I'll It , 111011lt111 )lJltI d' (1.1) '1I1ll)IO'I'IIIlJIII 

111'111 

I. I~OJlll tid (II.) () 11 '/,1 ft1,) () JlJltl JIKJ()OI'O Ii' 1 , I. II/ I( • '1'0 

II 

n oxo Ill..Ia ox)(0 , , , , \ , \ ,,\ \ *.1.0)( aDXO 
XOllll DO
 

00
 
00 

KD ox, , = a; (/I.)lC Ii!!xc \ ,, *" , ' , 00'xa 0)( 1]0 (2.29)00 XO)(x-x llm-l
~~00 , ' , ' ~~ 'D'I<lCD 

~ 'Ia "mD 

lK6 nOCJl6,llOB81'enbHOCTH ~MeIDT MeCTO nep»oA1146CKH B~-2. EcnH B tll.,,! 
p0lK,lleHHbla MaTp~lJ,b1 (c ne~HO,llOIi 3), TO 
, 
[] o QX -til(Q III x DO00 Il. a x K 00

X 0 t.J..°c Oil.• 0	 IIXO 00lCOXl(00 00,e.D 11 = (C(A)00 Kl( 0, ~\1\0 , ,, , " '01\ 00" .0 (2.3U)00lC.O K ll. ""m'"00 0,(A[J00 ilmoA It)KlJ 
J 

l')ltl	 IJB6)1~ CHMllOIlI1'l6CKl1e OOU~IIBlIOH'liI i(JlH MS'I'IlIlI(: 

o - 'rOJl(j\C(;'l'D6HIl0 llyneobl6 i 0 - 6AI1HII'lllhI6; t2I - KBBIl\JSTUbl6 ul:cJ0ellHLl6 

(12J	 - ueOCOOeHHblC); X - llpHlluyrOJlhULIe (Il 00~eM cnyuae pOJIHIX PH3110P

IIUC'!'e~), U ~ ~.JK'~.1 ~ hJ:l.. . 
U'I'IIt1'l'I1M 'l'UKlil.0 , '{'rO npeA~TUllJIOIIHH (f(f.r) ,/lJIH 0; (1.1), eCIlH 

J,f(4,,) -0 II ~'({q) cO AJBI WOOOI'D 0"- t Lli ~ (JII1(IU eCIlH lJ IIUCJlU)lOlJU

'I'UJILIIUl:TH Ifi.! ~MIlKJ'l' lIoe'I'U IIlI(JI10iII1IH1CI(H 111..I1JlJAl)ltJllllloIll MIlT(JIII,ll (C 110

LHlUllllM .i», 110JIY'11I~1'I'C~1 C y'Hl'ruli (J: (,' ••'5) lIy'l'II14, "IWI( IJL~ 1I11111~0Illnl" co

U'I'UO'I'C'I'II,yXII11IIX ;1J1t:IIU/I'!'UII-(JJllJICOll MIlT~11111 1I (,'.,"), (",.~U) 1111 IHlP 0'1'110

CH'I'IIJIL.11U HX ItlllJ,IH)IHlll'UIIIJJllll'l. (; y'WTIH/ 1I11111l IIIIUiIC1'/)IIJIlJIII1~ (,'.,!"). 
\,'. ill) M/)illlll IIlJl(/);IlI'I'h <:lJlI'I'II(l'I'(:'I'IIY~JIIII1I1 11i'",.!C'I'lIIlJI(J1I1111 1(1111 f( 11) IIHIIU 

V .."i) II (,' .,'H) 11 '''\OJIUI'114I1U )1JlI \ d'(ti) IIH)IU (t' •• '/,). (.' ./',). 

1\111( 1I~)lIlU 11 1I\IIIJll:'I'/IIIIIIIIIIIH d: (1.1) llH)11l d'(t1) /11(,'1,' ).110 IIUII MU'I' 
X1'1l11l~ IIMil 10'1' 1111)1 XIII'(:lJllllIl!,I"I ) , 'I'I'U ;III'I'IIY)lIlIlU'I' Ilpllll'I'II'III<:I(O(/ I1CIIUJIr..IIIIlII· 

1I11!! III'U 1\ II III1Jllll~O 11.111 j(. IIJll""W II 'I' pillll:llIUI'1.I111111I1 x ,1'1'111'11 111'1!llO'l'IJIJJIIlIIHII 

1111)111 .': .•(,".') H <'1.(,'1,' ) .VJUI IICII 1111'1' !,11'J II IHI 1:III.IIIllltll1'l'/IJII1 IIMnKIT 111'I)l MIl'I'1'111l 

'1'~_I!.~~~~2111~:n.'.I(~J!..I..'.I~ '111 IIIII 1:11 .. 1)(1 1.I111Kllil CIt/I.IIJ '1'1. 11 0 IIIHI)lO'I'IJIIJllIIII1I1X 
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,(1!l:IJUIl( Il IIlI'1I r I11I • 
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---- ----

C(A) lI~l-I pasnaxaux ,llpyrl-lX (OTMe4eHHblX BNWe) Kow6HHalJ,l1HX BbipOlK,lleHHL'l 

MaTjJHI.\ JI uocaencuare asuocra !A,..1 ,8 T8KlIe H 0 paanaxaux npS,llCT8B
JlOHVlHX ~I((,) • 

IIVlll(e MhI BbinOilHHM ,lJ,ailbHeHWHe TP8HCIlJOpIJalJ,l1H nOilY4eHHNX BbiWe XSCCSH

deproao noaccaax npencraaneaaa {(A) H d;((;j-) npa pBaJIH4HblX sapoxne
HHHX MaTpHI.\ B nOCn8,lJ,OBBTenbHOCTHX !A~J H fqKf H nOJlY4HM npe,llCT8B

neHklH, KOTopble nerKO pe8nH3Y~TcH B npHilOll(eHHHx. 

reopeMa 14. ilycTb ~ -Heoco6sHH8H KBBaHTpeX,lJ,HarOHaJIb~8H_WB~HI.\B 
BH,lla (1.1)+(1.2) C npHlloyroilbHbll4H <lnSMSHT8MI1-0nOK8AlH {~" ,P" 11(=.c.' WH
HHMBilbHblS pa3wepHocTH KOTOpblX cOBnB,lJ,B~ C paaMepHocTHMH COOTBSTCTBY~ 

lllHX HeBNpolKAeHHblx MaTpHL\ ~ q.j( L(:.! • ilycTb TBKJlCS. O,llHH as BSpXHHX 

(HHlKHHX) rilBBHblX yriloBbix KBBaVlMHHopOB MBTpHI.\N C (1.1) o6p~aeTcH B 

Hyilb (=: c1et(A:)~O HilH oIet(f) c:::O ). I'or'na ,llilH d! cnpanennass 
Cile,lly~~He e,li,HHCTBeHHble ~BKTOPH30B8HHble npe,llCTaBil8HHH 

lIPSACTBBJISHHS <::'1(27') (npa Jef(4;.J~ 0 

[1 (- _~...) fro E, £,
&-1 

[':ol (-1.:,) [,....E,:,.
/f.:.~ Ej-l[i·.! o, E,.J.q-,:...10.0.-., iI. 

(_o-ELn ~.!~AJ. A.(... ·Au E.:, . E, tE
E,.k~....) .r....J q,E.:U 

ELU - - ~':"(J.,:) 
E(0i"J.Q-i'1 E,•.l. 

Enl 
q-m-! Em Em 

[,[, I},! q,1
[ U ..)E ..ot. fi>.. l{

J.
('(t,)I'"[, ... H.j • 

q. 1:-£(6)L,', a.. I fJ)( £, 
t U. Sf)«; I••! 

I..• 1:.,.., 
({III'(-(l\l)I ..". 

L ' I I ( l.,> Em lJ-ml . I 'JIll 

11 A /.1" ' 
A.I<" J~.'" ('~ Ii. (/~': Il.f",..~. nnu IIllC.1X 1(. i..... ,i

, t -- ".J J'" I -"'J'. " 
.. t « 'I' . I 'I') ,. "'.11g. If.·(/' , r i~ fr" I r ,P, .,~. '-:JA,,!\) ,? S,' ) 
t 'I( .. J ""/(11 1 ....,' "Wi ' 

U "01(,111 (; I ~\ ) l-I f 6~ ( l)1I1'IIJlllJII1I1I~ II lUill11 ll.I,) Il Y411'!',IW ",.1). 

Ie. 

ilpe;zJ;CTaBJleHH8 28(28') (npa det(AlJ.:=O 

E! " . E.s. EJ. 
(-~)Eol E.. 

£':-.L _ _ ~ - -(-t~~E,~! ErA. f. J 
E, !fl,,,.L 6.:...... am0, £; lr.< (Ei~ei)

Ol~EL"! E.:+! E.
ttlE,.,t(-SS~ilt)EI+.l. 

Em (<::.33)t m('~m)Em 

ti E!(-c...) q..i
E.. Eot.(-~) __ 

Cl-..Eh - -E~(-C;'l)
E·

EL~J l!lI, -z: t£(A)-' q,i
Ai ' i E'.i E,ofhl 
1(..1. Ei•.z. E,•.!(-li•.t) lJ-m-! 

~mEm } ['I\e 

(2.34 ) 
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tdel (fio):=O 

JUtOO	 (2.36)'"

titl (Am+1 )= 0 

HBnH~CH HeOOXO HM~MH H CnOBHHMH B~PO~OHHOCTH MaTpHU~ 

((LI). I1pH area, OCllM L(q-o)1=O • 8 t(Q)~o. nlloo ~t(.A",.1)1O 
a lei(Q)=o • TO B np0tlCT8BnOHHHX 27(27') 1I 2b(2tl') see anOMOH'l'bI lj8K

TopllaylOlI(HX M8TPllU y C(fr) lIJlll ((A) nOJlHOCT blU Onp6,110 ne uu, r;CJlll ItO 

det((ro)=O , a citl(G..):to JlHOO tkt(Am~1)=O, a ~l{(i)#O ,TO.l1!2.l2

M8JlbHO H6 Onp6Jl6neHb! B npetlC'XOBJl6HlIlI 27(27') JHtWb (J,.t a B npo,D,CT8BnO

HlIlI 2tl(~lJ') nllWb £", OJlOKH, B '1'0 BjJOMH KaK B npe,D,Cl'IIBJIOHlIHX 5( ~') 1I 

'l( 'I') BCO 3nOMOHTbI-OJlOKH Onp0,l\6n6HbI. t;cnll Jtt:e old (Q'o)f:O ,HO 

(4U'7,->=0 nlllJO riet (Am#( ) to , HO tkt (Ai) =0 , '1'0 wopM8nbHll IJ npan
CTallJIOHlIHX '}(./) II 7(7') 116 Onpe,l\OI1611b1 no '} (uar s) aneMOHTOB-OJlllKOtl, 

I '. ,. ]
'1'.0. t li,:, ) .1'"S\·'t; c.-,ct#( 1 H !A"'ld"",,~i'l; C",C"'1 COOTIJ6'I'CTIJ6HIIO. 

AOISII~UIlJJI,bCTIlO a'l'OU 'l'lJO~)(JMll, KOII ,YJI(O OTMfJlWIlll IJllW(J, IIUIIOCPOJIC'l'1I01l

HO CIIllJlY0'l' aa II\JlJJlC'l'lJIlJlOHlI(.I 'l'IlOlJlJMI.oI 1/1, 1I0:JTOMy Mhi 116 HUM HO OCTlJlllJlI 

IllI BUlJMCH. U'I'Mo'rllM nllWb CJlUtlYlJlI(U II C Y'H) 'rOM :ll'O~ '1'00 lJUMLI, 0 'l'IlKltO II plI,ll' 

C'l'IIIJJIIlHlI(.I '>(',,' ) 1I '/('1'). r;enll IIl:U l'IIIIllIIUti Y.'llUllllU IIIlU,"'MlIIIOIJl.ol MO'I'Plllll.ol 

(; (1.1), all lICKJIIO'IUHlIOM,OblTL 1I0Jl(U'I',1I0\JlVlKU,T' , O'l'JllI'llIl~ U'I' II,YJIH ('1'.0. 

Id(t(".IHJr,'~' 1I ~.I,/(A.JW(..:: ). 'I'U PlIIIUIIC'1'/1IJ )tl(f{,) (I lI(lIJllI) 

'/,/ (A."J) () 1IIIIIIIlJ'I'O" 4\19'!'IJTI),\I!.It!l.l!. YCJlUUHIlMH IlllpOJllJl'"1111H:TlI MII'rp1l11blI1YUJ. 

: ~lItJJ.rlllfiIlHO 

IIO.nY'IOIIO Milo_no "110 pll :lJIM'II IIAX 1'1I110II cflIIK1'O pM110nllllillU IIP,11101'nJUI"

liMA ItlUlllllTjlflX,JU'!III'OIIlIJII,IIIU Mll1'p1l1l II O.ny'lIlfl 1l(\INUlIUnl\MXOn 11 II,VJlh I'JllllltmX 

Y"Jlllmn Imll:llIMMII()IKllI.IIl!~ ~'rOM ll(lI(!:rllllll' TljtlllUMLI 1/./4 0 MlllIllllIll'I'UO VUlt 

JIlI'lIIh1X II 1'11)10'1'11 ILlHlllllll ([ (1. I ) IIU IHJlIOlltJ JllIlUb ()JI)IUI'll lilt J[uy X 'l'lIIIOl! KmWM

MHIIOpo1l,IIOI«()1'Il(lIW 1I:J 1(()1'IlIJlU OOPI1II\IUI1'OII II II,VllI. ,II TIIX.n TflOPI1MII If,
 
nO yo.nnllllllM IIll1Kl",11111111M 1IIIIU1M"J1"K,'[1I1l1'Oll/LllhIlUX Mfl1'pllll.
 

AIlTIlPIl IHlltpnllllCl IIpll:1I1111'I1.1I1,llIl 'l./lllllY"lfllppnnIll1l1,I\lHl1'Y All (lOCI'
 

I1po({,nl1(lIll'.V 1I.1I.1'I>llllpYII,Y lIll 1I",llllf'llJItll,V "'III,.,IIIII\tll'lI I[.. 'trlll 1'"011'1'.
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