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t. KaK H3B9CTH0 1 a nocne.aHae ro.a&I MHorae aBTOpbi/t,

2 •31 
Heo.aHoKpaTHO o6cy)K,aana 

sonpoc o Heo6xo.aHMOCTH s&IqacneHHH MoMeHTa HHepuaa H.apa Ha ocHose csepxTeKyqe.Q Mo.aena. 

/4 5/ 
0.0H8KO B pa6oTSX 

1 
SBTOpbl orp8HHqHB81lHCb HCC119.QOB8HH9M MOMeHTS HHepUHH OCHOBHOrO 

COCTOHHHSI g,aep. CosepweHHO He HCC119.QOBSHO BnliHHH9 acpcpeKTS 6nOKHpOBKH 1 HrpaiOruero 60nb

WYIO pOllb B csepxTeKyqe.Q M0.0911H 1 HS MOM9HT HH9pUHH OCHOBHOrO H BOS6y)K.Q9HHOrO COCTOHHHA. 

/3/ . 
KaK ITOK838HO B pa6oTe 1 MOM9HT HH9piiHH B036y)K,aeHHOro COCTOHHHSI THITS (K , K + 1) ,aon-

)K9H ITOBbiCHTbCH. noaTOMy npe,aCT8BllH9T HHTepeC HCC119.00B8Tb BllHHHHe acp¢eKT8 61lOKHpOBKH 

HS MOM9HT HH9pUHH 0 a TSK)Ke BbiqHCllHTb MOM9HT HH9piiHH B036y)K.Q9HHOrO COCTOHHKH TKITS 

/6/ 
(l{, K + 1 ) HS OCHOBe T90pHH J1HrllKCa H csepxTeKyqe.Q M0.0911H H BbiSICHKTb BKna.a 

'19Tbip9XK883HqacTHqHbJX 8036y)K.Q9HHbiX COCTOHHHft B B911HqHHY MOMeHTS HH9pUHH .0BYXK883Hqac-

TH'IHOro COCTOHHHH. 8 .QSHHOA pa6oTe npOB9.09H .Q9T81lbHbiA pac'feT .OllH .OBYX qeTHo-qeTHbiX 
1'12 

g,aep Yb H , H Bbi'fHClleHbi MOM9HTbl KHepUHH OCHOBHOro COCTOSIHHH, a TSK)Ke MOMeH-

Tbi HH9pUHH .OBYXKB83HqSCTH'fHbiX B036y)K.QeHHblX COCTOHHHA. 

/6/ 
2. 8 teopHH J1HrllHCa .ansi 11I06oro COCTORHHH ( s ) MOMeHT HHepUHH 8bip8)K8eTCSI cpop-

Myno.Q 
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( I) 

D,ng y,ao6CT88 BbJ'fHC119Hlhl 880.QHM J+ ]" + iJ., B ( 1) , Tor.aa nonyqaQM 

(2) 

/3/ 
J1cxo.ag H3 (2), cornacHo csepxTeKy'feA Moa:ena nerKo nony'fHTb cpopMyny MOMeHTa HHepuHH 

C y'feTOM napHbiX KOppellHUH.Ii. D.nH OCHOBHOro COCTOHHHSI qeTHOft CHCT9Mbl Mbl IT011Y'I89M 

(uz l.!•a VII- CT2 u.,_V.2)
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1 .2 ., • •t .2 l l 2 2 2 + l l 

x) 
C y'feTOM scpcpeKTS 61lOKHpOBKH .• 

x) /5/ 
AHanorH'fH&Je cpopMyn&I 6&111H nony'feH&I a 

3 

(4) 



AHanorH'IHO MO>KHO nony'IHTb «PopMyny MOM9HT8 HH9PUHH B036y>K.Q9HHOrO COCTOSIHHSI TUna (s 1 s ) 
I 2 1 

Kor.aa Ha yposHe s 1 HaXO.QHTCSI O.QHa KBa3H'IaCTHila, a LJ,pyrasr - Ha ypOBHe s
2 
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r.ae k ,s - Ha6op KBaHTOBbiX 'IHCen, xapaKT9pH3YIOWHX COCTOHHHSI, Ur - 3H8K npoeKUHH non

Horo MOM9HTa H8 OCb CHMM9TpHH U=:!: 1 .( Me>K.QY B1 H '\ npaBHnO oroopa .QnH h 
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/3/ 
MaTpH'IHble aneMeHTbi B npe.llcTaaneHHH G, t:• , C , .\. , u. , v. Te JKe, 'ITO H B 

171 
HHllbCCOHa Bbl'IHCliRJOTCSJ no <tJopMynaM: ( u = .± 'f.a ) 

ecliK XOTSJ 6bl 0JlH8 H3 {l • n, 6onbwe 1/2 

(7) <s'u'lJ l•u>• I aD [8 a~+ y(f+m+l)(f-m)8 ,aD ], 
+ fu· L~+i7 (7·-·~ LO C7C7 L~- (T 

KOr.lla {) • 0' • 'f.a • 
. 17, 

tJ:T06bl Bbi'IKCliKTb MaTpK'IHble SlleMeHTbl 1 M!>I npH6liH:lKeHHO HCfiOllb30BaliH JlliSI Yb BOliHOBbJe 

<PYHKUKH HHllbCCOHa c T/ = 6 , a .llliSI W 
11

' BOliHOBble <PYHKUHH c ., = 4 • B 'IHClleHHbiX pac-

'leTax ewe HCfiOllb30B8liH Clle.llyiOWHe npH6liH:lKeHHSJ: 

a) YfaMeHeHHe BOliHOBbiX 4JyHKUHA B peayllbTaTe MOJlH4JHKaUHK O.llHO'IaCTH'IHbJX C06CTBeHHbiX 

3Ha'leHHA He yqTeHO. 

6) npeae6peraeTCH M8TpK'IHbiMH aneMeHTaMH c paaliH'IHbiMH KBaHTOBbiMH 'IHCllaMH N 
/5/ 

( KaK fiOKa3biBaeT HHllbCCOH • 0HH JlaJOT 5% nonpaBKH K MOMeHTY HHepJIHH) • . 

B) C'IHTaeTCSJ1 'ITO B036yJKJlaeTCSJ TOllbKO HeATpOHHaSJ HliH npOTOHHaSJ CHCTeMa. 

npH Bbl'IHClleHHH MOMeHTOB HHepJIKH B036yJKJleHHbJX COCTOSJHHA JlliSI TOrO, 'IT06bi nOliY'lHTb 

HaH60llbWee B03MO:lKHOe 3Ha'leHHe JlliH MOM9HTOB HH9PUHH JlByKBa3H'I8CTH'IHbiX BOa6yJKJl9HHbiX 

COCTOSIHHA, pacqeT npoBe.lleH JlliSJ npe.llellbHoro cnyqas C = 0 , T.e. JlliH Taxoro cny'laSJ, xor.lla 

B Jl8HHOM B036y:lKJl9HHOM COCTOSJHHH napHbJe KOppeliSJUHH OTCYTCTBYIOT1 a B JlpyrHX JlBYXKB83H

qaCTH'IHbiX COCTOSJHHSIX napHble. KOppeliSJIIHH BeCbMa 3Ha'IHT9llbHbl. 3TOT. cnyqaft pacCMOTpeH JlliH 

TOro, 'IT06bi H36eJKaTb nOSJBl19HHSJ liHWHHX '19Tblp9XKBa3H'IaCTH'IHbiX B036yJKJleHHbiX COCTOSIHHA. 

B cnyqasx C f, 0 YB9liH'I9HHe 3H8'19HHA MOMeHTOB HHepJIHH B036Y:lK.Il9HHbiX COCTOSJHHI no cpaa-

H9HHJO C OCHOBHbiM 6y.lleT M9HbW9 1 '19M B Clly'!ae C = 0 

B Ta6liHJI9 1 "npHB9Jl9Hbl fiOlly'leHHbJe no ( 3) , ( 4) peayllbTaTbl H COOTB9TCTBYIOWK9 SKCne-

/8/ 17, 182 
pHMeaTallbHbie JlaHHble JlliSJ .llBYX SJ.llep Y H W • B Ta6nHue 11 npHBe.lleHbi Bbi'IH-

cneHHbJe no ( 5) 3Ha'I9HHH MOM9HTOB HHepUHH JlBYXKBa3H'IaCTH'IHbiX BOa6yJKJl9HHbJX COCTOSIHHI 

/8/ 
JlliH npe.llellbHOro Clly'laSJ C = 0 H 9KCnepHM9HT8llbHbie Jl8HHbl9 1 a TaKJKe BKlla.llbl '19Tblpex-

'18CTH'IHbiX B036yJKJl9HHbiX COCTOHHHI B B9liH'IHHbl MOM9HTOB HH9pUHH JlBYXKBa3H'IaCTH'IHbiX B03-

6y:lKJleHHbiX COCTOSIHHA, KOT0pbi9 Bbi'IHCliHIOTCSI no MOJl9liH H93aBHCHMbiX 'laCTHU. 

3. Vf3B9CTH01 'ITO TeopeTH'I9CKH9 Bbi'IHCl19HHSI MOMeHTa HHepiiHH 0'19Hb 'IYBCTBHT9llbHbl K 

nopSIJlKY O.llHO'IaCTH'IHbiX ypOBHel. noaTOMy B JlallbHeAweM o6cy:lKJl9HHH Mbl He 6y.lleM cpaBHH

BaTb HaCTOSIWHe peayllbT8Tbl C JlpyrHMH. Yfa T86liHU BHJlHO Cl19.1lYIOWee: 

a) npH Bbi'IHCl19HHH MOM9HTa HHepUHH OCHOBHOrO COCTOHHHSJ a<tJ<tJeKT 6liOKHpOBKH He cywe

CTBeHeH, npH'19M B9liH'IHH8 MOM~HTa HHepUHH C yqeTOM a<tJ<tJeKTa 6liOKKpOBKK MeHbW9 1 'leM 6ea 

y'leTa TaKOrO a<tJ<tJeKTa. 3TO CBH38HO C T9M, 'ITO BliHSIHHe a<tJ4JeKT8 6liOKHpOBKH Ha BOliHOBbJe 

4JyHKUHH 6011ee CKllbH09 1 '19M Ha SHeprHK. 

5 



/3/ 
6) KaK rroKa3aHo a , nnB ao36Y*.ZleHHbiX cocTOSIHHA THIIa I K, K + 1 > a pS!.Zle cnyqaea 

KOppenSI!lHOHHaSI lPYHKilHSI C = 0 , noaTOMY MOMeHTbl HH9pllHH TaKHX B036y)K.Zl9HHb!X COCTOSIHHA 

.ZlOn)KHbl 6b!Tb 60nbWe, '19M MOMeHTbl HHep!lHH OCHOBHbiX cocTOSIHHA. Pac'leT rrpoaeneH nnsr ao3-

6y)K.Zl9HHbiX COCTOSIHHA I K, K + 1 > ll2 112 
W • nnSI SI:Llpa W ITOnyqaeTCSl 

112 
a srnpax Yb H 

1'12 . 
Yb ao3pacTaHHe cna6ee. 3aM9THOe B03paCT8HHe MOMeHTa HHepUHH, a LlnSI S!Llpa 

B) Mbi 3HaeM, 'ITO IIpH CHnbHbiX B036y)KLleHHSIX rrapHble KOppenSIUHH He Hrpa!OT CyWeCTBeH

HOA ponH, TorLla M9)K.ZlY caepxTeKy'leA MO.!leneA H MO.!leneA He3aBHCHMbiX 'laCTHil He Ll0n)KH0 

6biTb 6onbW9I'O paCXO)KLleHHSI, noaTOMY MO)KHO Bbi'IHCnHTb BKnaLlbl 'leTb!pex'laCTH'IHbiX B03-

6y)K.Zl9HHbiX COCTOSIHHI B aenH'IHHy MOMeHTa HHepUHH LlBYXKB83H'IaCTH'IHOI'O COCTOSIHHSI ITO lf:Jop

Myne (2), Pe3ynbTaTbl IIOKa3biBaiOT, 'ITO rtpH Bbi'IHCneHHH MOM9HTa HH9pUHH .ZlBYXKBa3H'IaCTH'IHO

I'O COCTOSIHHSI He06XO.!lHMO Y'IHTbiB8Tb BKna.Zl 'leTbipexqaCTH'IHbiX B036y)K.ZleHHbiX COCTOSIHHA, 

Bee STO IIOKa3biBaeT, 'ITO CBepxTeKy'laSI MOLlenb B OCHOBHOM npaBHnbHO OTpa)K8eT o6wee 

IIOB9.Zl9HH9 MOMeHTa HH9pUHH OT COCTOSIHHSI K COCTOSIHHIO, OT Si.Zlpa K S!Llpy, TeopeTH'IeCKHe 

pe3ynbTaTbl C yqeTOM alf:Jif:JeKTa 6nOKHpOBKH H 9KCIIepHM9HT8nbHbie .ZlaHHble He npOTHBOpe'laT 

LlPYI' Llpyry • 

EcnH He ucnonb3oaaTb npoaeLieHHbie BbiWe npH6nH)K9HHsr, TO, no-BHLlHMOMY, B03MO)KHO 

yny'IWHTb CornacHe TeopeTH'l'eCKHX pe3ynbTaTOB C 9KCII9puMeHTanbHbiMH, 

B 3aKmo'leHHe aaTop Bbipa*aeT rny6oKyJO 6naroLiapHOCTb B.r. Conoabeay 3a rrocTaHOBKY 

3aLla'IH, coTpy.ZlHHKaM no rpyrrrre, oco6eHHO H.M. nnaKH.Zle, - 3a o6CY*.!leHHe H H.A.By3.Zlaaa

HOA - 3a COCTaaneHHe nporpaMMbl R npOB9.Zl9HR9 'IHCneHHbiX pac'leTOB, 
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! Tadmu~a I. 
MOMSHTH HHepUHH B 'ocHOBHOM COCTOftHHHe 

TeopH.a 9Kc. 

~" J < Me.v-'J 
6ea 6JIOKMPOBKH C 6JIOKVJpOBKOi1 L J _,) 

.... & ( M &V 

n 3!,5 29,0 

p 25,8 24,2 

l\, + , 57,3 53,2 76 
' 

n, 26,9 25,2 
p !8,2 16,9 

,., .. f'J 45,! 42,1 59,6 

TaCSm!qa II. 
Moueam HHepiJ,HH .n;ByXKBaaH'IIaCTH'IIHblX :soaCSyJK,ZJ;eHHb!X -. 

COCTOHJUd1 C C=O 

TeopHR 8KC. 
~· 

"' 

COCTOHHHe aaeprHH t J (Hc.v·~ COCTOHHBe aaeprn: j..J("...;l 
-.. 

I K, K+I ) I ,I Mc.v p 24,2 3+ I,I7 88,9 . ( l'fc.vl 2+, 3+ n., I4,a 

HeMTpOHHOe n..: 26,5 2+ !,47 72,3 .. 
P+ n.,-tn:, 65 (H.&.v) 

I K, K+I ) 1,3 Mc.v n. 25,2 2'"" !,29 7!,4 

2-, r P.t. 23,4 (He.v J 

npOTOHHOe p,• 12,5 
• tL+P6 •P6 6I,I 


