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I. HacTOHlllaR pa6oTa IlOCBHllleHa TeopeTuqeCKOMY OilHCWiHD ~epHoro 

BpaJ!leHHR. Ha HeCKOJII,KHX CYllleCTBYD!llllX HanpaBJieHHlt B TeopeTHqecKOM 

HCCJie]!OBWiHH 3TOrO BOilpoca B ]!HCCepTaJU,tH HCilOJibSyeTCR H paaBHllaeT

CR L!eTO]l TaK Ha:nmaeLll:IX "JIHmHHX" nepe_MeHH!:IX, BnepB!le npHMeHeHH!lH K 

OilHCWiHD ~epHoro BpaJ!leHHR A.~emaJIHTOLI ;I/, ~.BHJIJiapCOLI /2/ H llPY

rmm aBTOpau:a. 8TOT MeTO]l COCTOHT BO BBe]leHHH HeKOTOPl:IX. "JIHmHHX11 

nepeueHHl:IX {J , BHaqaJie HHKaK He CBR3aHHl:IX C ~HllteHH8M HyKJIOHOB, H 

IlOCJI8]!YD!ll8M npeo6pasoBaHHH (j H KOOp]!HHaT HYKJIOHOB B KOOp]!HHaT!l Hy

KJIOHOB BO BHyTpeHHelt CHCTeMe H nepeM8HH!le (-0-}, xapaKT8PH3yD!llHe 

OpHeHTal.lHIO STOit CHCT8M!l OTHOCHT8JlbHO Jia6opaTOpHOH (HanpHMep, yrJI!l 

8ttJiepa). Ilpu STOM npeo6paaoBaHHH onepaTop!l wHs:aqecrmx BeJIHql{H H,B 

qacTHOCTH raMHJibTOHHaH npH06peTaJOT 3aBHCHMOCTb OT yrJIOBl:IX MOMeHTOB 
I . 

I • ]lettCTBYJ(llllHX TOJlbKO B npocTpaHCTBe. ( -fJ-). .l';cJIH HCXO]!H!le "JIHmHHe" 

nepeL!eHH!le <J. npeo6paayJOTCR B WYHKUHH TOJIUO KOOp]!HHaT HyKJIOHOB, TO 

raMHJII,TOHHaH, RBJ!HlO!llHHCR KBa]!paTHqHoH WYHKl.lHeii HMIIyJibCOB HYKJIOHOB, 

npeo6pasyeTcR B onepaTop, KBa]!paTHqHHff no uoueHTauI /I,?/• YBeJIH

qeHHe qucna nepeueHHl:IX (nepeueHH!le qacTHU + nepeueHHue -tJ-) KOMneHcH

pyeTcR YBeJIHqeHHeM qucJia saKOHOB coxpaHeHHR: npeo6pasoBaHH!lii rauunb

TOHHaH KOMMYTHpyeT c npeo6paaoBaHHblLIH BeJIHql{HaLIH t CJ, )np• IlOSTOMY 

BOJIHOBaR WYHKl.lHR MOllteT 6!lTD HaH]leHa KaK co6CTBeHHaR 3THX onepaTOpOB 

·/ c •O]!HHM H TeM lite co6cTB8HHW aHaqeHueM ]!JIR Bcex B036yllt]leHHl:IX cocTo-

mmi.t. 

2. B rJiaBe I ]!HccepTal.lHH CTPOHTCR YHHTapmn:i onepaTop u. IT03BO

JllllO!llHti nepetiTH OT 11 JIHWHHX11 nepeMeHHHX q, K nepeMeHHW OpHeHTal.lHHD. 

TaK KaK Bu6op 11 JIHWHHX 11 nepeMeHHl:IX 'f,, ]!OCTaToqao npOH3BOJieH, TO c 

cauoro Haqana B a:aqecTBe ~ y~odHo B!l6paTb napaueTpu opueHTaUHH· B 

aToM cnyqae pom U CBO]!HTciR K nepeuemHBaHHm nepeMeHH!:IX MHoroqac-
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. Tli!tllIOA CHCTeW { i ) H nepe11emwx op111eHTSIUm (-iJ-) • IlpH _-STOil lice 

onepaTOPH ~~auqecxux BenHlll!H, KOTOpHe 'AeAcTBOB~ 'AO npeoopasoBa

RHH U Toliioxo .B npoctpaHCTBe {i ), nocne npeoOpaaoB~H 'AelcTBYJ)'r, 

B006111e rOBOpH, BO BCeM pacD1Hp8HHOM npocTpaHCTBe/ ( i )+(+>}• O'A

RaKO, aa U HMOZ8RO ,peOOBaHHe, qfo6s yrnoBH8 MOll8HTH woroqacTH"l

HOl! CHCT8W nocne npeo6pa30BaHHH C UOIIOlll!,ll U 'AeilCTBOBMH TOJII,KO 

B npoc-rpaHCTBe nepexeRRHX (&-). 

Ilp111 noc-rpoeH111111 U HCUOJII,80B8JW R8KOTOpse 3Jl8118RTH annapaTa Te

op:11111 HenpepHEHWC rpynn • .ICruc H3B8CTHO, onepaTOpH yrnoBoro MOM8HTa 

npe'ACTaBJIHllT co6ott CHCT8Ky, 8aKKay!rYD OTHOCHTemHO KOIOly!ra.mIH, 

T.e. ORH COCTaBJIHDT anre6py 1111, KOTOpott MOZeT 6HTD conOCTa»neHa 

rpynna Hu HenpepHEHSX npeo6paaoBaHHA. TaKaH rpynna CO'A8PJ!HT napa-, 
MeTps, lUICJIO KOTOpwc paBRO lll!Clly onepaTOpoB, BXO'AHIIIHX B aJire6py 

Jl111. IlpH nOCTpo8RHH U 0 x:wmH111e 0 nepexeHHH8 (,9-) paccxaTpH»aDTCH KaK 

napaxeTps rpynns. J.lnn rpynn, HMellll!HX ym1:TapHoe npe'ACTa»neHHe Ha 

6aa111ce woroqaCTHtmOtt CHCTem.t (i) (B qaCTHOCTH 'Allft rpynnH Tpex

MepRHX Bp~eRHR), onepaTop U MOZeT 6HTD npe'ACTaBJ18R B BMe npo-

1113B8'A8HIIIH 'ABYJC YRHTapHHX onepa-ropoB, KaJQiitt 1113 KOTOpHX HBJIH8TCH 

xoHetlHHK npeo6paao~aHHeM rpynns: 
,v 

U = RR . (I) 

R - npeo6paaoBaRHe B npocTpaHCTBe ( i) c napaxeTp8.IIJll-61 ; R - npe

o6paaoBaHHe B npocTplU!cTBe {-z9 ) , B aTOM npeo6pasoBaHIIIH B Kaqecue 
..... 

napaxeTpOB BHCTYJI8.llT onepaTops-U-- t 'A8ICTBYDIIIH8 TOJII,KO B npocTpaH-
'· 

CTB8 ( i ) • ,., 

R=R-1l ✓➔t (2) 
-If _,. (1 ,. 

( T - HH~mmTe3111llMDHH8 onepaTopH aa 6aa111ce ( i ) , I - HHWHHHTes111-

11~HHe onepaTops nepBoR napaxeTp:wqecxott rpynnH)• B 'AHCC8PTa.mIH 
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t 
• I 

j 

; I 

I 

noKasaao, qfo np:w onpe'AeneRHH t{ B BMe (I,2) onepa-rops T npe-
A 

o6pasymTCH B I , a CaKH napaxeTpli -{)- nepeXO'AHT B ~YHKUHH OT 
..... 

KOIIKyTHPYDIIIHX onepaTOpOB -lf. 

Onepa-rops -tJ 'AOJIZHH 06Jla'A6TD onpe)leneHHHJlH CBOl!CTBaKH npH KOK

J.!YTa.mlH C onepaTopaxH T, 'AelCTBJlllllHKH B npocTpaHCTBe MHOroqaCTH-
. ~ 

tmon CHcore11s ( 1.- ) • J{na O)!Honapai.ie-rpHllecKHX rpynn Bs6op -& orprumqeH 

ycnoBHeK 

[ r, i-&-l = t, (3) 

" )!JIH /Z- - napaxeTpHll8CKH_X rpynn I} t1. { P.. = It••• 1Z-) Y'A0BJ18TBOpHllT 

COOTHOmeRHffil 

. '1 ' /1( "Jtl' [Ta, -{J- tJJ_ = b iJ a , (4a) 

KOTOpse 'AOJIZRH HM8TD ll8CTO B CHJIY H30MOpipH3Ma C nepBOA napaxeTpH

qecKOA rpynnoit 
A I jl )/l. I 

[ Ia. , -&-a J = ~ (-{)- a. • {46) 

B 'AHCC8p'r6UHll1 np1Ul8'A8Hll CHCTeW ypaBHeHHit, pemeHHHKH KOTOPHX HBJIH-
"' IOTC!i -f} • 

Ilpeo6paaoBaHHliR llO'A 'A8llCTBH8M U onepaTop HeKOTOpon·w:ws111qecKoA 

B8JIHtlHHli npe'ACTaBJieH B 06111e11 cnyqae B BM8 pa'Aa no npOH8B8'A8H111Hll 

' onepaTopoB I -T , 

'1 ~ " . 

t/O(t)lF1= RoR·f+ 2 ~-' ( ~)O', ... Oln(k, -7a,,). .. x{.l,,,--7;,.,) 
/H,1 , (Sa) 

'1 " OR = RO(i} R-1 

I 
(56) 

' r)le I - onepaTop BTopoit napaueTpH1:1ecKoit rpynns: 
I I · 

I~= c1-1f-(}): Ia' . ~6a) 

MaTPHU!l dfo) aanaDTCH uaTpHUaMH HHWHRHTeaman»Horo npe)lcTa»neHHH 

5 



i 
i 

I 

R Ta R _, = d (-fJ) ! Ta• . 
(66) 

d /r, I C A J\ ~, •• <l'n, 
.l!JIH O.ztHonapa.YeTpHtJecroa: rpynn l:1TJ::: 1 H I= I • OnepaTopu ( q;. · 
BHPW!t8JOTCH B cnytJae 0,llHOnapa.YeTplitJecJWll rpynnu qepea KOlBfYTaTOPli 

J\ <'I 

onepaTopoB q, c onepaTopou -!}- • JlnH 11.- napaueTpHtrecKoff rpynmr 
• "' Cl A cf Cf. 

( h> I) B ,llHCCepTaIUJH HaazteH HBHliR BH,ll onepaTOpOB (~) 1 H (~) • 4 

npn HeKOTopwc orpaHHtJeHHHX Ha onepaTop Oft) H yxaaaH cnoco6 nony-
~ ~ ~ . 

1ieHHH ({k) , .. mB 6onee 06IIUIX cnyqamc. lloKaBaHO, liTO 3TH onepaTOPR 

MOrYT 6HTD BRpallteHH qepea MaTpHIU,1 HHq)HHHTe3HMMDHOro npe,llCTaBne-

HHH d($). 
Ha llOCTpoeHHH U cne.nyDT HeKOTopue 38.ltOHH KOIWYT8IUJH npeo6pa-

30BaHHHX onepaTOpOB O (t) : 

[uou--t -0-a]=O 
1 ' 

(7a) 
.. _, t 

[ UOU, Ia-{J=O. 
(76) 

~HBHlJeCKOMy 38.KOHY coxpaHeHHH yrnOBoro MOMeHTa (/ H, Tj = 0 ' r.ne 

H - ra.YHllTOHH8H CHCTeMR) COOTBeTCTBY~T BaKOH KOllMYT8IUIH 

( ltHU-~ I:_] =O (7ll) 

3 • .B rnaBe II ,llHCCepTaUHH annapaT, paSBHTHff B rnaBe I, KOHKpe

THBHpyeTCH npHMeHHTellHO K rpynne TpexuepHHx llpanteHHll. BHalJane 

paccMOTpeHH ycnOllHH, KOTOpue He06XO,llHMO HMOlltHTD Ha BH60p onepa-
A ~ 

TOpoB -ff , llT06H npeo6pasoBamwl1 rau11mTOHHaH ZIIIZI 6Hn B,.KaKoff-

TO CTeneHH aHanornlleH rauHmTOHHaHy BPWll8JO~erocH TBep.noro Tena, 

T.e. 1iTo6~ B Heu ll HBHOM BH.zte 6Hna BH,lleneHa BpantaTemHaH BHeprHH, 

a llneHH CBHBH BHyTpeHHero H BpantaTen»HOro ,llBHllteHHll o6pantanHCD l3 

Hyn. 8TH ycnoBHH, KOTOpHe B pa6oTax aBTOpa /3,4,5/ 6WIH HaSlla.HH 

6 

1 
. ' 

i 

I 

ycnoBHHMH "Haznyllmero pas.neneruu1 nepeueHHwc", B .n11ccePT8.IUIH cipop

uynHpoBaHH B BH.zte CHCTeMH ypaBHeHHLt, co.nepzantHX KOMllYTaTOPR rrurnn

TOHHaHa c MaTpHUaMH cl(J}. · 8Ta CHCTeM:a pemaeTCH npH6nmitellHO npH HC

llOllBOBaHHli paanollteHHHd f.§.) no CTeneHHM onepaTopoB -i- • .B pesyn-
"' TaTe .ztnH onpe.neneHHH -fJ nony11aeTCH cne.ztYJOlltaH CHcTeua npH6nHllteHHl:DC 

ypaBHeHHff /4,5/: 

( .()(l' J\ 

f =[!fl ilJ. a_/, i.J.') 
' 

(Sa) 

[ Ja, i&'J-;;;cJ;C (80) 
' 

[ H, i-6-4/ ~(1) aa ra...., (BB) 

f..1..)flll..' lf - onepaTOPH, o6paTHHe MOMeHTaM HHepIUJH• UrpaHHtJeHHe HHlltaiimH-
~ A 

MH cTeneHHMH -ff B paanollteHHH M:aTpnu dM) cooTBeTCTByeT .non~eHHD, 
A . 

liTO cpe.ztHHe BHalJeHHH onepaTOpOB -6- H JU npOHBBe.zteHHll 6nHBKH K HynD-

IlpH ycnOBHH, lJTO BOnHOBaH IPYHKUHH HBnHeTCH co6CTBeHHOff onepa

' TOpa Ii. .-Ji, Tee. 

I .L)U ( 
( J- . ( I/ -J;) 'ff_}-= 0, , 

(9) 

npeo6paaOBaHHOe YPaBHeHHe IDpe.ztHHI'epa npe,llCTaBneHO B BH,lle 

{ T ,. -rt t c • 
UHu-'1,,._,= H- ~+I -Ie: J ,,,1-' (IO) 

.!i:' 1J- flf .r · 

T9:K KaK l3 BTO ypaBHeHHe He BXO,llHT BenHlJHHa(f)
1
~, TO npH orpaHH1e

HHH (9) Ha BOnHOBYD WYHKUHD He BCTaeT llODPOC O BH,lle onepaTopa -il-1: • 

B (IO) BenHllHHa f npH6nllllteHHO paccuaTpHBaeT~H KaK KOHCTaHTa. 8Ha

qeHHe BTOll KOHCTaHTH 11 HBHHll BH,ll onepaTOpOB -&- uoryT 6HTD onpe.ne-
. . . . ., 

neHH HB ycnOBHH KOMMyTaIUJH npeo6paBOBaHHoro raM:HllTOHHaHa u11u-
• J\ " f 

C anepaTopauH tr• llpH onpe.neneHHH tr HI- HCllOnDsyeTCH ueTO,ll cny-

lJ8'1Holl ipasu. 
• I\ 

B npe,llCTaBneHHH KBaBHlJaCTHU Boron6oBa onepaTop -if OTHCKHl!aeT-
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CH B BH)te 

~ ~ . 
i&u =-if 2__ <fli.Pt:1 \F>(a:a; +aia7J, CI,!) 

Q.,., a - onepaTOpl:l po~eHHH H YHH"ITOllteHHH ItBa3HllaCTIUt• U;ztHOitBaaH

"laCTH"IHaH t1acT» sToro onepaTopa onynteHa, TaK KaK onepaTopl:l {}"'=~ 
OTl:lCKJ4BaJOTCH ;z,;nH "leTHo-qeTHHX: a;n;ep, OCHOBHOe COCTOHHHe KOTOpl:lX 

npH6nHlll:8HHO COOTBeTCTByeT Ba:Jiyy)cy ItBaaHqacTH~. B npH6nHllteHHH cny

qaJtaoit if)aal:l {HnH ItBaaH6oaoHH011 npH6mmemm) MaTpHt1Hl:le sne11eHTH 

<II i-0:t1 Ii.> onpe;z,;enHDTCH Ha ypanneHHH · 

/ f H,,, ( i&uJ:zol +[ HY(,, (i-&:,Jozl +[II#, (i&-± ,)wllw=o, {I2) 

r;z,;e HH;lteKCl:l Ii, 20 H T.;z,;. o6oaHa"laJOT tlHCna onepaTOpOB po~eHHH H 

YHHqTOllteHHH, co;z,;epllt8JI!H8CH B onepaTopax. YpaBHemte{I2) paCCIIOTpeHO 

KaK ;ztnH cnyqafi ;z,;ocTaTOtlHO o6meH if)opMl:l raMHn»TOHHaHa c ;z,;nyxqaCTHtl~ 

Hiru B3aHIIO;zteHCTBHell /3/, TaK H ;z,;nH 11o;z,;emnoro ra.MHn»TOHHaHa, co-
. . 

;z,;epllt8JI!ero·cnapHBaTen»Hl:le, ItBa;z,;pynon»Hl:le H cnHHOBl:le cHnl:l /4,5/. B 

;llHCC8PTa!U!H llOKa3aHO, tlTO pa3BHBaeMl:lH no;z,;xo;z,; llpHBO;llHT K Tell lite ca

llHII Bl:lp8lKeHH!DI ;z,;nH MOMeHTa HHep!UIH, KOTOpl:le 61:lJIH nonyqeHJ:l A.B.MHr

;ll8.JIOM /6/ H C.T.BenHeBWL /7/ Ha OCHOBe nonyKnaccHqecKOH MO;ztenH 

npHey;ztHTen»HOro Bp8J1!8HHHo llOKaaaao, qTQ yqeT CllHHOBl:lX CHn YM8H»ma-_ 

eT 3HaqeHHe MOM8HTa HHep!UIH /5/. {B pa.MKax 061:lqHoro npH6nneHHH 

cnyqaJ1HOH if)aal:l KBa;ztpynomHl:le CHHl:l He ;llaJOT BKna;z,;a B MOM8HT HHepttHH) 

IlpH HcnomaoBaHHH o6men if)op11ynu (5a,6) ;z,;nH onepaTopa, npeo6-

paaoBaHHoro c no11om»m U, onpe;z,;eneH BR)! onepaTopa uarHHTHoro 110-
. . ' 

M8HTa H Hail;zteHO era cpe;z,;Hee 3HaqeHHe B COCTOliHHHX OCHOBHOH poTa!UI-

OHHOH nonocu. llonyqeHHOe 3HalleHHe rHpouarHHTHOro OTHomeHHH COBna

;z,;aeT co 3HaqeHH8M B 11o;z,;enH npHHy;ztHTen»HOro Bp8JI!eHHHo 

A 

4. Onpe;z,;eneHHe onepaTOpoB' -0- , KOMMYTHpymmruc c raMHn»TOHHaHOM 

UHu-1, B M8TO;zte cnyt1ailHOH if)aabl no;z,;o6HO OTl:lCKaHHm ;z,;yxOBl:lX COCTO-

8 

·fl .\!f 
tl 
fY 

l 
ii 

·~ 
,l 

ii 
•. 1, 

" HHHtt. B ;ztHccepTa!UIH noxaaaao, qTQ BOHHOBaH if!YHKIUIH £;,'!!:- OllHCl:l-

BaeT ;z,;yxoBoe COCTOHHHe H npH6nHllt8HHO HBnHeTCH C06CTB8HHOH onepaTO

pa 7j C C06CTB8HHHM 3HatleHHeM K = .t I ( '!I:- BOnHOBaH if!YHKIU!H OCHOB

HOro COCTOHHHH). CynteCTBOBaHHe TaKoro ;z,;yxonoro COCTOHHHH COOTBeT

CTByeT TOiiy, qTo Ha-aa H8.JIHqHfi "nHmHHX" nepeMeHina: B cneKTpe B036y

llt;ll8HHH Hll8DTCH HHmHHe COCTOHHHH, OTBet1ruomHe g)JlllKTY8ItH!DI BeyTpeHHHX 

oce11. KoMMYT8ItHH -&±, c UJIU--f npHBO;ztHT K paneHCTBY aneprHit ;z,;yxono

ro H OCHOBHOro COCTOHHHli H o6ecnetnmaeT OpToroHan»HOCT» BOXHOBl:lX 
r, + if/YHKIUIH ;z,;yxoBoro COCTO_HHHH H peamHwc COCTOHHHli C K = I • Tax KaK 

;z,;yxonoe COCTOHHHe noHBnHeTCH B KJiacce COCTOHHHH CK;,-= r+, TO B 

;z,;nccepTSitHH paCCMOTpeHl:l SHeprHH H BOHHOBl:le if)yHK~HH STHX COCTOHHHtt. 

,lJ.J!H o~pe;z,;eneHHH SHepr~H pewHl:lX COCTOHHHH CK~ r+ HMeeT 3Ha

qeaHe BenHqHHa KOHCTaHTl:l KBa;ztpynomHl:lX CHn C npoeKIU1eli :t: I 

. Q "', + 
~& "' Z, L QI' QI' . 

f'd;/ 

(I3) 

9Ta KOHCTaHTa onpe;z,;eneaa HS KOMMYTSUHH ra11Hn»TOHH8Ha H (Henpeo6pa-

80BaHHOro) C onepaTOpaMH ..7z:, • 3apaaee Hen»SH CtlHT8T», qTo KOH

CTaHTa STHX CHn COBna;z,;aeT C KOHCTaHTOH KBa;ztpynomHl:lX cnn, onpe;z,;e

HRmlllHX /v-BH6pa~HOHHl:le COCTOHHHH• KaK H3BeCTH0 1 npH OilHCaHHH 

CBOliCTB ;z,;eif)opMHpOBaHHl:lX a;n;ep HCnon»ayeTCH O;llHOitB88H"laCTHqHoe none, 

He o6na;z,;ruomee cif)epHt1eCKOH CHMMeTpHett. TaK KaK Bee» raMHX»TOHHaH 

;llOUeH 61:lT» pOTaUHOHHOrHHBapHaHTHl:lM, TO H8HHBapHaHTHOCT» O;llHOqac

THtlHOrO nonH KOMneHCHpyeTCH OCTSTQqHJ:lim CHXaMH (I3) npH no;z,;xo;z,;n

meu Bl:l60pe KOHCT8HTl:l 'J:,Q• ~ ;llHCCepT~HH IlOK83aH0 1 "ITO npH CaMOCO

rnaCOB8HHOM onpe;z,;eneHHH O;llH0"18CTHqHoro.nonH KOHCTaHTH KBa;z,;pynom

HblX CHn C p83Hl:lMH npoeKUHllMH (j-1 = 0, .!I, :!2 CM.(I3}) O;llHHaKOB!lo 

ECXH KOHC;aHTa -;t/ B!I6paHa H3 ycnOBHH pOT.aUHOHHOH HHBapHaHTHO~TH, 

a ICOHCTaHTa CilHHOBl:lX c.m OTPHUaTemHa /8,9/, TO SHeprHH pean»Hl:lX 
T . 

COCTOHHH!l c K = r+ nelltaT B!lme meJIH 2.6 /5/. 
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s. B ,ltRCCepT~HH paCCMOTpeHl:l HeKOTOpue CBORCTBa·CIDlMeTpHH BOJI

HOBOR WYEKIUIH ,1tewop11HpOBaHHwc !J,1lep. TaK KaK B pesym.TaTe npeo6pa-

30BaHHH U onepaTOpli yrJ!OBl:ilX MOMeHTOB nepeXO'AHT B HH~HHHTe3HJlaJil,

Hl:le onepaTopu nepBoR nap8lleTpHqecKoR-rpynnu, TO saxoH coxp8.HeHHH 

yrJ!OBOro MOMeHTa MOJteT 6liT:& Y'AOBJieTBOpeH, BCJ!H BOJIHOBaR @yHKIUIR 

npe,!tCTaBJleHa B BH'Ae pa3JlOJteHHH no 11aTpHUaM HenpHBO)tHMWC npe,!tCTaB

JleHHR rpynnu BpaJ!!eHHH '/J(PJ:I(. 9Ta BOJ!HOB8H @yHKIUIH Bcer)ta CO,!tepxHT 

cynepn03HUHD KOKnOHeHTOB C nQJ!OJtHTeJU,Hl:lK H OTpHUBTeJU,HliM aHaqeHHCM 

K 

!P"(t~IJ; K}..,~(-fJ):K ~/(" (i)+{-)I-T,r + llf)!N-&};,, _J<f-l<JiJ • (14) 

CHWleTpHH @YHKUHH no 3HaKy K HBJ!HeTCH CJ!8,ltCTBHeM ee CBORCTB npH OT

paxeHHH BpeMeHH /IO,II,12/. TaK KaK onepaTOP OTpal!teHHH BpeMeHH KOM

MyTHpyeT C onepaTOpOM tl '· TO onpe,1t8J!HB pesyJI:&TaT 'AeilCTBHH T Ha 

@YEKIUUJ p-/ri) {,1to npeo6pasoBaHH.!i U ) , 

T JI!-'; (i) = {-).I-M + Cfi7" P-,_~ (i} {!Sa) 

( H = o, I onpe,!teJ!HeT npocTpa.HCTBeHHyD qeTHOCT:& BOJ!HOBOll @YHKIUIH), 

IIOJtHO HailTJII 3HaqeHJ/I8 @B30BOrO UHOlltHTeJ!H (-) I -¼ # vn : 

T /'K = (-} r,..-1<_,1_K (156) , 

BeJ!JIIqHHa TK 3aBHCHT OT npe,!tCTaBJleHHH )tJ!H O)tHOqaCTHqRWC @YEK!Ulll H 

CTPYK'fYPli/K, HO He 3aBHCHT OT 3HaKa K /12/. 
ECJ!H K = o, TO HeT He06XO)tHIIOCTH CID!MeTpH30BaT:& @YEKIUUJ no 3Ha

KY k, o,1taaxo B aTOM cxyqae 11011eHT I B (I~) uoxeT_npHHIDlaT:& Tom.Ko 

qeTHl:le J/IJ!H aeqeTHl:le 3HaqeHHHo EcJIH npH pacqeTe B036yx)teHHWC COCTOH

HHR ,1te@OPMHPOB8JIIWX H,1tep ~CnOJI:&3YJOTCH MO'AeJl:&Hl:le @aICTOPH3YJOlllHeCH 

CHJW 
A+ 

V-vzfl,.,,"O../L {16) 
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( A - MYJI:&THllOJI:&HOCT:& onepaTopa), TO qeTHOCT:& MOMeHTa I COCTOH

HHa CK= 0 onpe,!teJ!HeTCH qeTHOCT:&mA. 9TOT peayn:&TaT corxacyeTCH 

C H3BeCTHliMH ,ltaHHliMH O TOM, qTo poTa!UIOHHlie ypOBHH CK= o, COOT

BCTCTByD~He CKaJ!HPHliM H KBa;zi;pynom.lllll! WOHOHau, CO,!teplltaT TOJU,KO qeT

Hl:le cnHHl:l, a poTaUHOHHl:le ypoBHH OKTYJIOX:&Horo WPHOHa c K = O co,1tep-' . 

JtaT TOJU,KO HeqeTHlie cnHHli /13/. B pa6oTe aBTOpa /I0,12/ noKa38JIO, 

qTo pOTSW'OH!We YPOBHH C K
7
= u+ H HeqeTHl:lMH cnHHaMH 11oryT COOTBeT

CTBOBaT:& WOHOH8.ll, o6yCJIOBJl8HHliM cnHH-CllHHOBliMH CHJ!aMH (A= I). 
B )tHCcepTaUHH TaKJte paCCMOTpen Bonpoc O TOM, KaKOn BH)t 'AOJIJtHa 

HMeT:& BOJIHOBaa WYllKUHH 'AO npeo6pasoBaHHH U, qTo6u nocne npeo6pa-

30BaHHH OHa nepeXO'AHJla B 

Jf'-/ (,;-&;K)='J)(-&}!f0 r,J; .fo {i) ... 2 Cr.f[{iJ 

IloKasaao, qTo 

u-f 11,-, .I Q:\(,A I ;/," 
!e M (t;79; K=o}.:: N '-fJ},,o ~o (i} , (I7a) 

r'Ae !P: - WYHKUHH C HyneBw'nOJ!Hl:lM MOMeHTOM: 

P/ri}=2.. C7 7Jff.;J::Xy/:i_riJ. (176) 

Ilpe,ircTaBJleHHe ( i 7 a, 6) 'AJIH 1C'p-;; (i;&; K=O) cnpaB e'AJ!HBO, ecJIH f 0a) 06-

" na;zi;aeT CBORCTBOM -fr _f,,(i}!:::' o. 

6. B rnaBe III 'AHCCepTaUHH pacCMOTpe!W HeKOTOpHe BOnpocu CBH3H 

BHyTpeHHero H BpaJ!!aTem.aoro 'ABHllteHHil. OnepaTOpll 79 H MOMeHT HHep

UHH 1 ' onpe'AeJieHHlie BO II rnaBe, o6ecneqHBaJOT npH6J!HllteHHOe paa'Ae

JieHHe nepeMeHHbIX B rauHJl:&TOHHaHe, OllHCHBWO~eM CBOHCTBa qeTHO-qeT-

" lWX H)tep. llosTqMy ecTeCTB8HHO HCnOJl:&30BaT:& TOT xe Bli6op-l}- H 'AJ!H 

aeqeTHWC !J,1lep. 0'AHaKO B 3TOM cxyqae He npOHCXO)tHT llOJ!HOR KOWleHca
c 

IUIH B qneaax, JlHHeRmnc no pOTauHOHHOl!y MOMeHTy I • OcTaTOK, HMeJO-

~a BH,lt 
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Vee= - i L (-)'< f I :Tf'/I>(u,u1-+v;v;)a/azf-,., (IS) 
J~u ; 

MOXeT 6UTb HHTepnpeTHpOB8.H Kalt ~pHOJIHCOBO B3aHLIO'Aei1CTBHe (11,V"-
napru.reTpH Ka.HoHHqecKoro npeo6paaoBaHHH EoroJIJl6oBa). Taitlitll o6paaoK, 

B 'AHCCepTaUHH· nonyqeHO 060CHOBaHHe 'AJifi BBe'AeHH·fi KOPHOJIHCOBa BSaH

L!O'AeHCTBHfi B ~OpYe (IS) npH pacqeTax CBOfiCTB B036;yllt.lleHHHX ypoBHett 

'Ae~pL!HpOB8.IlHNX Mep. 

7. YqeT CBH3H BHyTpeHHero H pOTa.IU!OHHOrO 'ABHllteHHtt npOH3Be'AeH 

B 'AHCCepTaUHH Ha OCHOBe TeopHH B03Jcy11leHHn. Taicott IlO;l!XO'A L!OXeT 6HT» 

ncnomaOB8.H npH He60JibmIDC 3HaqeHH!IX yrnoBHX MOMeHTOB poTaUHOHHIDC 

COCTOHHHfi• Ha OCHOBe TeOpHH B03L!y~eHHH nonyqeHH napaMeTpnqecKH8 

WOPLIYnH 'AJifi 8H8prHfi pOTSUHOHHHX ypOBHefi H BepOHTHOCTeil nepeXO'AOB 

M8Jlt.1IY mum. /I4,I5/. ~opuynu 'AJIH BepoHTHOCTen nepeXO'AOB fiBJIHDTCfi 

o6o6~eHHeM H3B8CTIWX npaBHJI AJiarH H Eopa - MoTT8JibCOHa /16/ •. )lJIH 

nonyqeHHH aTHX ~opuyn HcnomaoBaHO o6~ee BHpB.lll:eHHe 'AJIH npeo6paao

BaHHoro c noMo~~m U onepaTopa nepexo'Aa (5a), KOTopoe uoxeT 6HTb 

np8'ACT8BJI8HO B BH'A8 

uo; riJu-, =5Df-0J;'i, { 0:, r,J +ro; l"",;J<V -f 

~~ (Of.ct'.) ' t } 
+. (0-9, (l) ' 'J:<Y,IQ', ... ,.. , (19) 

r'Ae onepaTOPH <5;t1···CY,, He 38BHCHT OT pOTSUHOHHHX nepeMelllWX (A

uymTHnOmHOCTb onepaTopa). llpH BHBO'A8 BepOHTHOCT8H nepeXO'AOB ue

'll.]J,y pOTSUHOHHHMH ypoBHID4H npe'AnOnaraeTCH, qTQ MaTpnqgue aneMeHTH 

onepaTopoB cp; )"', ... tY,,~,J MHOro Ltenme, qeu MaTpnqHue aneueHTH OT one

paTopoB (0: {'Yr·• cY,,} • B 'AHCC8pTaUHH IlOKS38.HO I qTO B napaM8TpHq8Cruil • 

wopMynax O'AHa H Ta ze 38BHCHL!OCTb OT yrnOBHX L!OM8HTOB HaqamHoro 

(~) H KOHeqHoro tI,) COCTOHHHfi B03HHKaeT KSK OT yqeTa CJIOXHOrO 

12 

BH.?ta npeo6paaoBaHHoro onepaTopa nepexo'Aa (19), Tait HOT yqeTa npu

uecen Il0°KB8.HTOBOMy qncny KB HCXO'AHHX H KOH8qHIDC COCTOHHH.HX. ](JIH 

nepeXO'AOB CA K = I~ - Krl :,>A . wopuyna 'AJifi npHB8'A8HHOtt BepOHTHOCTH 

HL!88T 'AOCTaToqgo llpOCTOA H 8'AHH006paam BH,?t 'AJ!fi Bcex 3HaqeHHI /\ 

H AK /15/ 

B ( ;.,I3- l<z, ..... I, K1 ; K, = K,. .t: tt. ; n :::-J.. ; k,, -¾ -i" ½) = 

:: I ( I, 1i Kz .t: n. -.: ;. • .t: -" 1 I. K,) .,& J'-... 

.. (.I,;:K"z)! {J:.t:k'• rn-.>.).'" 
(I,~ Ki) f {.I,_;~ -It -1-A)_I 

"I 1+atJ;(I,-,.1}-Iz.(:I,+-1JJ}~ (20) 

B 'A:HCC8J)TSUHH llpHB8'A8Hli TSX11C8 ~OpL!ynH 'AJIH 8.HanH3a nepeXO'AOB C 

AK t.. A • B oO'~eK cnyqae 8TH wop11yru. co'AeJllltaT O'onHee qHcJio napa

KeTpoB, qe11 np:a .t1 k ~A /IS/. llapaKeTpnqecIU1e ~opMyru., npe'AnoxeHm1e 

8BTOpoK, llOJIYll.!4JIH OllP8'A8JI8HH08 pacnpocTpaHeHHe 'AJIH 8.HaJIHSa 8KClle

pMll8HT8mHHX 'AaHllliX• B 'AHCCepTauHH llpHB8'A8Hli npuep& TaitOrO aHaJIH

aa, BHIIOJIHeHHoro no wopMynaK anopa, B paO'oTax E.H.I'pnro~eBa H 

'AP• /I?/, G.Ebepuxom11a H 'AP• /IS/ H E.MoTT8JlbCOHa /19/. 

0CHOBHH8 .peaymTaTH 'AHCC8PTSUHH onyO'JIHKOBSHH B paO'oTax 

/3,4,S,IO,II,I2,I4,I5/. 
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