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li3BeCTHO, 'ITO l!HipOpMattH.fl 0 J.Ial'p!it!HNX 3Jie!JeH:rax onepa:ropa .. 
KB8,14pynoJI:&HOro .MOMeH:ra. B pacnpe)(eJieHHH 3apa,l{a l}y} (. E 2., r ) ' 
CB.fi3UBaD~HX HHXailWHe COCTO.f!Hllil OCHOBHOil p~TaUHOHHOfi nOJIOCU qe:rHO

qe:rHWC il.l{ep, uoxe:r Our:& OmiCaHa O)(HHY napaMetpOM BHyrpeHHero 

KBa,J4pynoJI:&Horo MOMeH:ra il.l{pa Q . Tinae OAM.H napaMeTp onpe)(eJI.fl

e:r :uarpl1t!Hue 3Jieueu:ru onepa:ropa MarHHTHOro uoueH:ra B I{ = 0 nono

cax (rHpOMarHHTHOe OTHOWeHHe ~). AHanOrl!t!Ha.fl cn:ryaUH.fl OXl!)(aeT

C.fl 11 )(nil )(pyrnx ~H3Ht~ecKHx·Ha0JID){aeMHX 11, 21. CJie)(ye:r AYMarh, 

O,JtHaKO, 'ITO .O,ItHOnapaMeTpHt!eCKOe onv.caHli.e, CKazeu, (i \ m ll:l. )j2) 

HMeeT npHL!epHO TaKyiO liCe l'Ot!HO.Cl'h, KaK H OnHCaHHe' 3Heprl!il <iJOpMy-
, :!/_: . 

JIOtl xeCTKOro po:ra:ropa C nOCTO.fiHHUM MOMeHTOM l!HepiJ;Hll. llpY.){l'li K 

pa3yYHOtl ~ll3l!t!eCKOtl napaueTpH3aUHl! MaTpHt!HNX 3JleMeHTOB B OOJiee 

CJIOXHOil Cl!TyaUHll L!OXHO pa3HHL!ll nyTiiMH / 1-6/ Y., B qacTHOCTH, 

Bl:i'll!CJll!B l!X. rJiaBHUe · t!JieHH npl'i 3Hat!eHl!.fiX yrJIOBOrO !!Ol::eH:ra /2,6/ 

B npe){eJie OOJihWHX I HanpaBneHv.e youeH:ra B npoc:rpaHcTBe onpe)(e

JieHo c xopoweR :rot~HOCT:&D. Tor)(a np11 paccuo:rpeHY.H BpameHl!il .fl){pa· 

ecTeCTBeHHO BHOpaTb OCl! BHytpeHHetl Cl!CTeMH KOOp,Itl!HaT TaK, t!TOO!i 

O,l{Ha H3 HRX, npHHl!MaeMa.fl HaL!ll 3a OCh KBaHTOBaHl!.fl MOMeH:ra 11 

0003Hat!aeMa.fl l!~eKCOM 1 , .npHMepHO COBnaJia C HanpaBJieHl!eM 
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yrJionoro uoMeH:ra. C).(e~an~raKoe npe).(nOJIOllteHHe :O nudope BHyrpeH-

_He.: CHCTelui KOOp).(HHar ilpl'l aHaJIH3e cra~HOHapHhlX COCrOllHHil, Mhl 

orp<;.inilJHBaeu ceda paccuorpeHneu cocroaHnll, KJiaccnlJeCKl!M aHano

roJJ KorophlX SIBJiaerca ).(Bm>:eHne rena c .MaJihlM yrno.M npo~eccnn MeE

).(y HanpaBJieHHeU MOMeHra H O).(HOil 113 isyx 3KcrpeMaJibHhlX rJiaBHhlX 

Oce:l TeH30pa l!Hep~llll, KOTOpaa B CBOD Ot:epe).(b 0JII13Ka K OCR, B!l

ClpaHHO:i B KalJe~~Be nepBOlt OCH BHyrpeHHetl: C!'lCTeM!l KOOp).(HHaT /7 ,B/, 

3anumeM BOJIHOBYD ~YHK~HD ll).(pa B Bl1).(e CYMM!l 

\ tX. IM) =lg~'\'lz.L c~ 1:J 1 lw)\c{,Iae), (I) 
• \ S1\& ) ~ M,l·'k. .. 

r;Le \ \.,! x.) - t:aCTb BOJJHOBOH !J!YHK~1111, 3aBI1Cll~aa OT · BHyrpeHHHX 
. I ~-. . 

.KOOp,llHHa:r ·l\t , -J:jH K ( u>) - oooomeHHaa ·ct!Jepl14ecxa.fl rapMOHv.Ka or 

yr,lOB Ji!!Jepa, onpe).(eJIRDll!HX .n~JJOlil:eHHe BHy:rpeHHei! Cl!CTeMbl KOOp).(H-
. c..).l 

Her B npocrpuHCTBe, a IW3!jxpll~l1eHTbl <}(. HOpMHpOBaHll raK 'lrO .· 

L b. c.~ \' =· 1. '* - . 
(2)• 

--{}411rr.a ·yrJIOB!le nepeMeHH!le W ~YHK_~llllMI1 Or KOOp).(HHar (HO He Or 

viMnynbcon) lJacrv.~ v. orp<:H.ulJv.naacb usyt:eHueM uarpnt:HhlX 3JieMeHron. 

reH30pHl:lX onepa:ropon ::l.'reKrpaqecKoro rnna, Hamuneu ~PMYJIY np11-. " . . 
.Be).(eHHS! onepa:ropa ·1)'\(~f)K BHyrpeHHHM ocaM /I/ .· 

m(>--.r' 
A 

=L 
.}. . ·AI 

1:.> ~t~l1Yl(A?£;cvl·. 
;)C.:-). I"· 

(3) 

l:Hrepecynune Hac JJaTpl:t!Hl:le :lileUeHrll C yqerOM: (I) ll (3) MOryr 
- - -"~-

-ClllTh 3liilllCUHll .B Bli,.'!;e 

~- ; 
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<cl~.I&Mlt 1YlcA.r=~-M.)\~,l.M,) = L c.·:::& c.~~·· 
. ~,-=z~ 

- Ma-la• Ka. r· -- . )'; ( ).. J:, 
·{-1) {2I,•t)l2l+t\]l 

. . -z f4 Ma.-r 
I'a. ) 

- t1a (4) 

{ ~ ' 1, l, ) \ " , . - 1. '\ 
\'a£. I,~1l. -I,+atJ. .< d., 1, 11tz 'YY\ {A, X)\ cl, ,?It, I 

ITp11 C~OpMyJIHpOBaHHhlX Bllllie npe).(OOROllteHH.f!X 0 BhldOpe BHyrpeH

Helt CHCreMH KOOp).(HHaT npOeK~HS! yrJIOBOrO MOMeH:ra Ha OCb l ).(OJilii:Ha 

ClllTb 0JII13Ka K rlOJIHOMy yrJIOBOMy MOMeHry, T,e. Cy!.!Mhl (I) l1 (2) 

MOryr Clb!Tb OrpaHHQeHll Cle3 norepH TOQHOCTH ycJIOBUell: 

1 '>? ~ • (5) 

EcJIH BhlllOJIHHercH HepaseHcrso (5), a raKxe 
I 

I >>).. (5') 

3 ~ - CllMBOJill B ~pMyJie ( 4) MOlii:HO 3UMeHHTb· 11X aCl1Mnroruqect;~:

MH 3HalleHHHM11 1 nOJib3YS!Cb ~pMyJIOlt jgj 

i\-t' }.. 
(}.. ~ ~-1: m-r, \)... ~-T Q m )~ (-ih. ~'t(o.~.o) 
u~.e = 'W\/ t. • ,: 

(6) 

B pe3yJibrare noJiyqaeu . 
· ... - .· ' .... }._ 

(~111 M~. \'Ynl~.r=l\-M,)\t,I,M,) ~ ~J-4,l£-I, lo,-5,o)· 

· { ~,Iz. \ frt' (~,at= I~-1.) \ <i,I,) , (7) 

·~ ,e :·'"''IT ~ t1 .. ii. . < ., . ./. 1. 

· r).(e nne).(eHo Od03Hat:eHHe ,!lJill BHyrpeHHero JJarpHt:Horo sJieMeHTa 

'"' *".J-1 <ll: 
( <kz.l~. \'YYl (~,1R.)\tt,I,) = L e.~_,. e..~,'· 

' , 
A , ,. ~ 

· (6.~.1, ~,I m (A;~) ~,I,'¥.') . 
(B) 
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HanH•me pora!U10HIIO!i cepnH 03~a'laer npv.Onv.xeHHOe- conna)leHHe 

BHyrpeHHeli 'l!acrH aonHo:Son q>yHKUHH )!JI.fl Jiecxom,xnx~cocro.RHH.Ii c 

0JJH3KHMH 3Ha'l!eHl!.fiMH 1 .- COOTBCTCTBCHHO 1 Mbl nonaraeu, 'ITO q>yHK-
~X . 

UlUl \ cl. 1 ~) . ll K03\!XPHIU1CHTH C. ac,- COBlla,ItaiJT )!JI.fl HCCKOJIJ:.KHX 

OnH3KHX 3Ha'l!CHH.Ii I npH O)!HOM ol. ·Tor)la BHyrpeHHHe uarpH'IHHe 

3Jiel!eHTH (8) llJiaBHO 3aBHC.fiT OT cpe,JtHero l.:{Yz}(I,•:t&)H, CJie)lO

BaTenJ:.HO 1 CaMH MOryT paCCMaTpl!BaTJ:.C.fl KaK napaMeTpbl. }!x .CB.fl31> 

c MarpH'IHHMH 3JJeMeHTaUH or oneparopoB B naooparopao.n cHcreue 

KOOp)ll!Har no noJJHHM c.(JyHKUH.fiM H,!tpa B npe,JteJJe I >> i. ycraHaBJIHBa

IJT q>opuynu (7). 

PaccMOTpHM hO)lpoOaee MaTpli'IHble :JJJeMeHTbl oneparopa 3JJeKTPH

'l!ecxoro KBa.Jt}Y]IOn~>HOro uoueara H,!tpa W(f2,,). !Illu xo~oaeilr 
oneparopa i)'Y\ lE2,x.), npHBe,JteHHOrO K BHyTpeHHHM 0C.f!M 1 BHpa3HM 

qepe3 )J;eKapTOBbl KOMnOHeHTU HenpHBO)lHMOrO-TCH30pa BTOpOrO paHra 
,. , /10/ . . ,. , "" . ) m "~ ( '-;o A = j,. 2. ~ > 21 rm n o 

,., [3; "'' rm (£2.,~=u) = \}% m" ~ 

,.., ("' -"') '}YI ( £2, ~:.t,) = =1= , 1n,_1 ± i m !, , 

(9) 

" I 'M (E2,7£.:±z.) = 
f." ,.., ",) l: ,m~- mn '!' 2. \. frl.tJ. • 

BHOOp BHyTpeHHHX ocett OHJJ C)leJiaH Tax, 'ITO OCJ:. I COBna,JtaeT C 

HanpaBJJeHHeM B npocrpaHCTBe yrnOBOrO YOUeHra, a CJJe)lOB6TCJILH0 1 

H C O,llHOn H3 r~aBHHX ocett TCH30pa HHepnHH H,!tpa (OU.f!TI> HKeeTCR 

B BH)ly CTaUHOHapHOCTL COCTO.f!HH.fl). llpH 3TOM rnaBHHe OCH TeH30pa 

KBa)lpynonJ:.HOro UOMeHTa uoryT 0K63aTLC.fl ·opHeHTHpOBaHHHWH npoH3-

6 

' .. 
~;. 

-.. • 

BOJJLHHY 00pa30K OTHOCHTeJJJ:.HO BH6paHHHX BHyTpeHHHX OCett*/• 
' - . 

OrpaxeaHeM raxon ao:JuoxaocTH HBJJ.flerc.fl OTJJH'l!He or HYJJ.fl 
~~ - . 

"M ( fllt=.!: I ) ' a BMecre c Tell H ua'rpHqHHX 3Jie.ueHTOB 
. ' 
(I~l,f"\Jm(f2,1\-~H I,M.)• Ecnx :.:e HanpaBJJeHHe rmi.BHHX ocell 

TeH30pa HHepnHH H KBa,~tpynOJJJ:.HOro KOMeHTa (3apa)la) COBna,JtaiJT, 

TO 
A , 

'h1 ( .f l ~ ~ = :t ') = o, 

" '( " , -m_ f2,~=z):m ~E2,a=-l) 
(IO) 

~OpyYJJU (10) COOTBeTCTByDT 06~HU nOJJOJ:eHHliM KOJIJieKTHBHOll MO~ 

)leJIH o.Eopa H MorrenJ:.coaa, O)!Haxo ·K.X npHUeHHUocrJ:. npH onHcaHHH 

cocTO.fiHHtt c I ~:> 1 He uo:.:er C'IHTaTLc.fl )lOKa3aHHOR. EcnH (IO) "" , ~ . . . . 

H.ueer Mecro, npH ycpe,llHeH~H 'YV\ ( E l) no BHyrpeHHeMy cocTOSJHHD 

ck:~ a cl,t ocTavrca ronuo )!Ba )lettcTBHTeJILHHX napauerpa, aanpJn.&ep, 
:J, I ,., -

(J..\'n\"l.t)., ,J.\lnzz \~) ,• Taxaa CHTY6UHS! XapaKTep1!3yeTCH Ha.JIH-

'IHeM pR,ll6 COCTOHHHil 1 p63J!Hq6IJ~HXC.fl no l 1 ,!(Jill KOTOpHX BeJlll'IH-
~ ~ . - ·- . 

Hu (2I+1) :z(I•tll ~Hfl)KI) npHMepao coima.ll;aDT J.reli:AY- co6oR npn 

pa3HHX 1 H paBHIJ HYJlll npH 't: f I • 0THOme~He 3THX BCJIH'IIIH .

npH T = 0 H 1=2 MOlltHO ·C.B.fl3aTJ:. c napaMeTp?M HeaxcHaJihHO:::TH B 

pacnpe,l4eneHHU 3apn)la. 

' ·*I 3&MeTHM, 'ITO cTpyKTypa BOJIHOBoll ¢YHKUHH \ali M) B. • : 
~opwyne (I) H orpaHH'l!eHHH H6 BXO.li;HmHe B Hee.K03m¢HnHeHTU·He Ha~ 
KJJa,ltHB61lT YCJIOBI!H Ha OpHeHT6UHD BHyTpCHHHX ocelf 2 If J. I1o3TOMY 
BTOpyD H TpCThll OCH BHyTpeHHCli CHCTeMU KOOp.JI.HHlJ.T MQ)[HO,.,Ha!!Pa
BilTI>..,IlPOH3B011LH01 H6npHUep, B.li;OJIJ:. BCKTOpOB}Jim 1 , 'I"(lxh\,), · 
r,~te1l\ 1 .;. C.li;HHHtjHHlt B-eKTOp B.li;O~L r~aBHOl! OCH TeH30pa K:t!a,ltpynOJIJ:.
HOrO llOMeHTa. 
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Ha;mtme aKCllaJJLHOH CRMMeTpllll B COCTOS!IUIS!X pOTaiUIOHHOH ITOJIO

CU ol l!OlltHO ITOHRMaTL Ka.K COBna,JJ;eHHe ;iByX MaTpll'IHWC 3JleMeHTOB 
,. , . . . 

( J. ( lY\ i.i \c:{) • ip()pJiaJILHO 110ryT npe){CTaBHTLCS! ){Ba CYIIleCTBeHHO 

pa3JIH'IHUX cnyqaa 
.1\ ; A. , ' - A , -

I (d. \ m z.z. \ rJ.) = ( J. \ ll'\n \ ~) • - {/z.) ( al \ '\'¥\ u \ .{) , 

II ( ~ \ lYt~ \ ~) = ( cl. \ m;& \cA.) • -lYL) (cC. nn;~ \ Gl) . 

B nepBOM cnyqae "poTai.lHOHHaa nonoca" BUcTynaeT KaK coBOKynHocn 

COCTOS!Hllll C npv.MepHO O){HHaKOBUM CTaTn'leCKllM KBa.n;pynOJILHUM MOMeH

T0111 npv.t~eJJ COCTOS!HHS! ee He CBSI3aHbl ·Mellt,l{y eOtlO!t KBa,JJ;pynOJILHUMll 

3JleKTpnt~eeKHMn nepexo){aMM. Bp~eHne B aTOM enyt~ae HeJIL3a noHnMaTL 

KaK ll3MeHeHHe CO BpeMeHeM opneHrannH KBa){pynOJILHOro MOMeHra. 

BTopolt enyqalf HMeer aenoepe){eTBe1moe OTHomeHne K HH3KOaHep.:. 

reTHt!eeKV.M S!){epHb!M cneKTpaM. Bee BHyrpeHMne MaTpl-lt!Hble 3JleMeHTLl 

BblpalltaDTeSI t~epe3 0,1{1-!H napaMeTp 1 B Ka'!eeTBe KOTOpOr~ MOlltHO B3S!TL 

< c~. \ m :~ ' d. ) .. . 
... -J. A , tO K' \ . . (II). 

= - {% ( r4 \ ljt z. ( 1f) 'tYl (.E"l,at~o) ·l\lz ( "i l cl.) , 

T.e. MaTpHt!HblH 3JleMeHT c@epl-!t!eeKOlt KOWOHeHTU oneparopa KBa,n;py

ITOJILHOrO MOMeHTa e npoeKuMeit K= 0 Ha oeL 3. BHyrpeaaen enerew 

KOOp){MHaT. B nosepayron enereue KOOp){MHaT Bee oeTaJJLHue npoe.tlU!M 

m "( fl \( 1 
) paBHbl HYJID 1 TaK 'ITO MOlltHO e'!l-!TaTL 1 'ITO eOeTOS!-. . , . 

HMS! ~~1l).OtlJla){aDT aKCMaJILHOn CHMMeTpl-!ell H xapaKTepH3YDTCS! Onpe-

,l{eJleHHOlt ilpoeKU~Ielt K uoueHTa Ha OCL 3: 
... 

I c( 1t > = ~~ t I )l ~ R > (12) 
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i 
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AI 
llpl-1 Onpe){eJleHHb!X eOOTHOilleHMS!X Mellt){y K03cWJHUMeHTaMH . (! x_ B ti>Op-

uyJle (I) BOJIHOBaa tPYHKUMS! CEeTeMbl npl-!OtlpeTaeT Bll){ a,n;natlaTH'IeCKOlt 

BOJIHOBOlt tPYHKI.ll-lll /l, 2/ ll napaueTpll3ai.lHS! MaTpl-lt!HWC 3JleMeHTOB 0Ka-

3b!BaeTCS! B03MOlltHOlt tle3 npHBJlet!eHHS! aCHMnTOTnt!eeKMX OUeHOK 3~

eHUBOROB. 3TOT CJiyqalt eOOTBeTeTByeT npaBHJlaM AJlarH /l, 2/ a,n;natla

.TR'Ieexoro npe){ena oao~eaaolt uo,l{enn.xl. 

Bo Beex oeraJJLHblX enyt~aax reHsop paenpe){eneana 3apS!){a l-!Meer 

pa3Hble eoeraBJIS!D~Re BiOJIL rJiaBHHX Oeelt~ H 0 COeTOS!HRHX 

npn_3TOM eereerBeHHO rOBOpl-!TL xaK 0 eoeTOHHHHX tl~3 aKCHaJILHOH 

el-!MMerpHH. ~JIH OITHCaHMS! HeaKel-!aJILHOlt KBa){pynOJILHOlt ){etPOPMaUHM 

BBe){eM era~apraue napauerpu BHyrpeaaero KBa.n;pynonLaoro uoueHra · 

Q. -.H yr Jl~ ~ : 

(rJ. \-'l'Yl~\' ol) =(%1i {L ~Q ~·1? I 

(ol\( 111~- m;Jtot> •lo/~ fL e:Q ~ 11 
(13) 

Aenl!Ilrornt~eexoe BblpallteHMe ){JIH uarpl-lt!Horo aneueara (. cl.l, M&( 

m l f 21) I Lii.l "·) n pHHHMaer Bll){ 

Yr/ QqeBll){HO, qro a.n;MatlaTM'!eeKHe tPY~KllHH oad~eiuion uo;ienH 
y){OBJleTBOp.aeT Kpl-!repl-!D 1 .HenOJIL30BaHHOMY npH IIOJlyt!eHHH {7) H (8), 
KOr){a K <<I. B aTou uoxao ytle){MTLea, 3aMeTHB ene,l{yJJ~ee: KOarp
tPHI.tHeHTbl (,~~ a){HatlaTH'!eeKOlt tPYHKUHH nponOpi.tMOHaJILHbl 

I, c· )l . V...2.l I 71.i)z]Yz -iS<.le,k) -1::> l o lf,o} ~ o/n i - 11z - \.1- /1 · cz.. · . 
~~· .. 

llpHBe,l{eHHOe BblpallteHHe H saBHeRMOer:L tPa30BOrO MHO:El!TeJIH 
or 'X. :11 'I. nonytieHbl 'a /91. 
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·1J}4l-I(O.art~t1jy.o)· ~ . . (I4) 
• 1. .' . r. (_ Y~)c.\(%-'l) "f44 I,=~t2 

liHTepBaJI ll3MEiHeHlUI r , BOCnpOH3BO,IiH!!tHlt npOH3BOJI:bHOe OTHOmeHHe 

~HarOHaJI:bHOrO ll H6~HaroHaJI:bHOrO MaTpHilHHX SJI6M6HTOB, COCTaBJifi6T 

KaK B~HO . yrOJI 1\ , TaK llTO yrOJI "(/ l40lK6T 0UT:b OrpaHHil6H 

cexropaun I-@ Ha pnc. I. HanpaBJieHHa, paaJIHilanm:neca. Ha ~/ :\ :n 

oruelleHH!ie npa:r.!li1UI ,cooraercraynr aKc:naJI:bHOlt cpopue (c OC:bll ,orJ.ie

qeHHOil B CK00Kax)~ Ilpawa, orpaHlllll!BaDIJlaR cpll3Jlll6CKR liHTepecHyD 

:odJiacn naueHeHna 't ,(npauaa o...-') oraettaer. cJiylle.D I, xor~a 
JJOM6HT HanpaBJieH B~OJih OCJl ClfMM6Tpl1l1, !IOJiynpm.me(: 0 ll '( = 111~ 

C00TB6TCTByeT BPB.Ill6HHD KB(lApynOJihHOrO MOM6HTa aKCJlaJI:bHOrO a~pa 

BliTRHyroro-n CDJIDCHyroro THllOB,C00TB6TCTB6HHO, Ilpli )(~T/~ CTa

Tl11l6CKillt KB~pynOJihHUlt I.IOM6HT C0CT0RHJlfi 00paiJla6TCfi B. HYJI:b, 

g ("z~,BUTSIHYTUlt(~~• ~ t C~JIJlCHYTUlt (2) 

CllJIDCHYTbllt · (J) 
------::--7., 

,..,.... I 

. . I 
/. I 

/" I 
I 

I , 
BUTSIHYT!ilt (2) 

r ,.-)'=~ <lll'il?(_ Wlll)=o - ,... ' ... 

v· 
.,.... 

r= 0, ~liT.SIHYT!ilt (J) 

n 

·"'' 

0.: '(:-~, CllJIDCHYTlill (I)· 
P>:c. I. . 

OpueHraUHSJ B pacnpe~e,1enJ:V. aapR~a no orHomearn K Hwipaa.leHHD · 

yrnoaoro MOMeHTa B aaBl;cm.wcn: or "t . 
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. · oooollleH1re q,opuaJIHaua.· Ha ciJyqalt He60Jihmnx aHalleHlllt I · B ·• 

npe,llnOJIOlKeHHH 0 llJiaBHOiC3aBHCl1MOCTH·Q ~ (/ .OT creneHeti l.C.I••) 

nonylleHO cpeHOMeHOJIOr:nqecK:n paccuorpeHHeM a~eKTOB.cuemv.aaH:na 
. . . 5 

a)lna6aTHileCKHX cpyHxu:nn CHJiaMH Rop:noJinca II,21. B pa6ore 1_1 .I!JIR 

roa xe uen:n :ncnOJI:b30BaH_ ¢op:u:aJil13M "po:rOHHHX oneparopoa", ~anll(lilt .· 
. . . 

B03ll0lKHOCTh Bli'U!CJIRT:b MaTplillH~e -3JI6M6H'J:Ii Ha OCHOBe ra!Jl!JI:bTOHH-

aHa B3aHMO,Il6ltCTBHSI ~YKJIOHOB. 3~6C:b npnBe~eH!i B!ipalKeHlifi )lJISI UaT

pllllHHX 3R6M6HTOB MYJihTilllOJihHHX onepaTOpOB B npe~eJiax O~HO~ po

TaUl!OHHOlt llOJIOC!i (cM.·q,DpMyJI!i (4.I8)-(4.21), (4.26), (4.28)). 
I!OJI:b3YRCh. liiJll, MOXHO llOJIYilliT:b cpop:u:yJIU ,llJISI npHBe~eHHiiX MaTpllllHHX 

. . . 
aJieueH:roa oneparopa KB~pynOJI:bHOro uoueHra B pacnpe)leJieHHH sa-

" 'f. ... . • . . . 
pSI,Ila Q = i; (16~) r.'Wl(EIJ a ~= o-noJioce, Ylll1TiiBalliJll!e cuemnaali:ne 

8.,1lna6ar:nqecK~ xollno~eHr B coc:ro.RHliSIX l<liM)(cu. ra:Klte /II/) */ 

.(1\lQ.\\I) ~--'- t .. 2.I(Zt.-,)d.t+zl1~·. 
2. ~'I-l)(Z:~-1) . -

·Qo { 1 + :t(:~.'"''" .:_ ~(:r<:t+t)- i )~ \ , (15) 
<-•',' 

· [ U:t+lt)lU+z\ 1'(, · 
(!+2.1\Q\li).: iJ't .2X+~ ,_ ·~ 

. Q • 1 .. !. t ti+z\ t:r+'\) 4 :u."L•,' 1 t)( + rr~,~~ .)~ \ (16) 
o \ ,. · . ·. Vl <l' . • 

3aBRCRM0CT:b OT M0M6HTa y KH0XHT6JieR nepe)l ~HrypHNMH CK06KaWH 

3,1leC:b ra xe, llTO M B npaBHnax AJiara. B npe)leJie 60nhWHX I ~op
MY~H (15), (16) R cpopMyJia (14) corJiacyllTCSJ c TOilHOCTbm·,llo qJie

HOB . '1'1 • Ilpli 3TOK . 

. ~ llpli BUBO)le ~OpKy~ npe~noJiaraJIOcb, qro qneHH B $HrypHiiX 
cxoaxax, nponopJU!:OHanbHHe(T tx•'l \"' np:n "- ~ \ npeHe6pexH»O wa.nu, 
a K03tfl<PliilH~Htli x, l- y~oBJI~BopJI!*. ~epaaeHcrBa:u: ~« .1. , \« 1. • _ 

II 



•, 

.. 

Q ( J" 1 ) ~ Q0 ( i ~ ~.a. ~ ~ ! X M z. ), 

1) I t . 
)( (l\\ z Vi l I~ - ~c~ l ' 

(17) 

r.Jie: OCTaBJieHH J!HillL tiJieHH, CO,Ilepl!tantHe X H ~B creneHH He BHme 

nepson, a sennttHHa .,., 1. pasHa 

.1M~:: I [I, li, ... ' l + Iz. (I&+ I) l . ( 18) 

l13MepeHHJI BpeMeH lltH3HH COCTOJIHHR pOTa.IlHOHHO!l nOJIOCH/
12/ 

CBH,IleTeJILCTByDT 0 TOM,_ tiTO K03cfxPHI..IHeHT . 

(18) fkaX-4r.[{~, 
onpe,lleJIHDl!IHR OTKJIOHeHHe or npaBHJI .AJiarH B <Paxropax P..lf2_,14 I-l), . -
3aMeTHO OTJ!HttaeTCH OT HYJIJI ,llJ!ll ll,llep nepeXO,IlHOil 06JiaCTH, ilpliMHM 

Cfi0C060M Onpe,lleJieHHJI npHpO,IlH Hea,llHa6aTHtiHOCTH MOrJIH 611 CJ!YJitHTL 

npeUH3~0HHHe H3MepeHHR CTaTntteCKHX KBa,llpynOJILHHX MOMeHTOB CO

CTOJIHH!t pOTal..IHOHHOlf ITOJIOCH~ 

HYJKHO HMeTL B BH.IIY ,_ O,llHaKO, tiTO H3MeHeHJ-te BHyrpeHHHX CO

CTOJIHHR c I Moxer 3aMeTHO noBJIHJITL aa senHttHHY MarpHttHHX 

3JieMeHTOB(l+ll\ Q&" 1) (CM, cpOpMyJiy (8) ), .I!JIJI onpe,lleJieHHJI 

napaMeTpOB KBa)q)ynO~LHOlf ;ie(jJOpMaUH~ 3~pll,lla· ,llaHHHe 0 MaTpHtiHHX 

3JieMeHTaxmf2.,, \ CJie,llyeT KOM6HHI1pOBaTL C ,llaHHWI1 0 cpe,llHe

KBa,llpa£ntteCKHX '(sapll,llOB!lX) pa,llHycax JI.Ilep, ilOJIBJieHHe Hear.CHaJILHOtt 

,lle(jJopMaUHH He OTpaxaeTCJI Ha ll3MeHe~H~~;~3apll,n:OBllX pa,llHYCOB CO 

CITllHOM pOTUUHOHHHX COCTOIIimll, :o,llHaK~:-c~a3HBaeTCll Ha COOT HOme-

HI-Ill Mel!t.IIY H31!eHeHnllun pa.~~nycos H Ma'ipntiHHJS _sJie1deHTOB oneparopa 

KBa,n:pynoJILHoro MOMeHra. llonaraa, ttro JI,n:pa npn-Bpal!leHHK ocraDTcJI. 

sJinnncoH.I~<i.Jm, nonyttaeJ/III · . .c , . 

·· { · .. (l)+'H">-+zf r1{8tt1 \. ,· ·· '>. l ~v) 1l :· 
}={6 '- 12. c \-). 't. ~ ytz. 1~- U~••ll).+z) V lt J. (19

) 

12 

3,n:ecL 
)._'fL 

- OTHOmeHHe OCelt 3J!JlijfiCOll.Ila BpUII~eHHH, ~opuy KO-

roporo HMeer noKOHllleecll ll,llpo:. 

l-~ 

)..v' 
~ Qo -·- -.,..--- , 
2. 2AV,.r.z . 

. . . 
~ = i- 3 ( ~1i: )'''- (~~..- ~ (.i) Yz ~£z. -t •. ~ ) 

(20) 

( Qo- .BHyrpeHHHil KBa,llpynoJILH!l~ l.!O}.!eHT B e~' 6apH ;"A ; l. -
~acco!3oe ttHcno H. sapM a~pa). <WpMynu (19), (20) yttll_ri.tsanr 

B031!0li!:HOCTL HeaKCHaJILHOtt ,lle(jJOpMal..IHH, H3MeHeHHil 06"LeMa sUpa v 1 

H cnpaBe,n:JIHBH npn JID6HX 3HlitteHHIIX napaMeTpa, 3JIJIHITCOH,IlaJil.H0!1 

. ) H/ 
,n:eqJOp:YaUHK /'- , 

...- ..... ' .. 

·.::.' 

"" 

,;_"';~ 

lfT~pMyna (20) npHB~.Ile. Ha sill/ c o~~Kolt. (creneHL A B Jieson 
. a"ore /II/ yxasaaa HenpaBHJILHOJ, .' ~ qaCTH B p u .>... .. 

13 . 
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