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1. Baeaenne 

B 1956-1968 r.r. flKnKHH, ne-WanHT, TanMH a TBK>Ke o. Eop H MoTTenb-

con noKa3anK, 'ITO ¢opMyny Hnrnaca anH MoMeHTa HHepuHH MO>KHO nony"'HTb, 

He aenaH npeanono>KeHHA KpeHKKHr - Moaena. 3To AOCTHraeTCH cneayromHM o6pa3oM. 

PaCCMOTpHM AnH npOCTOTbl ABYXMepHyro MOAenb H onpeAenHM yrnOB)'lO nepe-

e, KBHOHH"!eCKH conpH>KeHHyro MOMeHTy KOnH'!eCTB8 ABH>KeHHH 

T.e. TaKyro rrepeMeHnyro, 'ITO 

( 1) 

( MHO>KHTenb t; i BKflro'!eH B onpeaeneHHe rrepeMeHHOA e ) . npeAITOf!O>KHM, 'ITO 

raMHnbTOHH8H CHCTeMbl MO>KHO npH6nH>KeHHO pa36HTb Ha ABe 'IBCTH: 

H-11 1 + I
2 /2J 

( 2) 

rae H 1 38BHCHT OT BHyTpenHHX rrepeMeHHb!X, KOMMYTHpyromHX C BenU"'HHBMH e 
H I PaccMoTpHM, aanee, BHAOH3MeaennhrA raMHnbTOHHaa 

H'n rr 1 + r 2
/2J + v(el, (3) 

nocneAHHA '!f!eH KOToporo He KOMMYTHpyeT C l . Co6cTBeHHbi e cocTOSIHHSI H' 

cooTBeTCTByroT neKoTopoA opnenTauHH cacTeMbi B npocTpaucTae. EcnH I k > H E k 

o603118'!8roT C06CTBeiiiible COCTOHIIHH ll' H HX 9HeprHH, TO 

[ 

eko- < k I e I o > = 
ko 

(4) 
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noncTaBnHH ( 4) B ¢opMyny ( 1), rronyqaeM ¢opMyny H HrnHca 

J a 2 L 
I#J 

I o k I k o 

F:k- Eo (5) 

npHOf!H:>K9RHe, CBSI38HHOe C TBKHM Bb!BO!IOM !)JopMyiTbl ( 5) If 38Kfll0'1810lli99CSI B TOM, 

"'TO fleKTop () I k > onpenenea B rrpocTpSHCTBe 6onee nmpoKoM, qeM coBoKyrrHocTb 

Ill 
BeKTopoB I k > , H3yqanocb B pa6oTe • 

B !jlopMyne ( 5) COOCTB9HHbl9 B9KTOpbl H SReprHH orrepaTopa He COBITB!IBJOT, 

B006me roBOpH, C 8H8f!OrHqHbiMH B9f!H'IHH8MH, Of!HCbiBB!OlliHMH .QBH:>K9HHe H938BH

CHMbiX KB83H'I8CTHU B ne!jlopMHpOB8HHOfi fiOT9HUH8flbHOii S!Me, KOTOpb!9 OObi'IHO H 

ncrronb3yJOTCSI B ¢opMyne HarnHca. OnnaKo orrHcaHHhiA BbiBO.~ ¢opMynhi HnrnHca 

o6nanaeT npeHMymecTBOM no cpaBHeHHJO c o6bi'!HbiM, rrocKonbKY on ae Hcrronh3yeT 

Kf!SCCH'!eCKOfi HHTepnpeTSUHH BpameHHSI Sl!lep, ,Upyroli COBpeMeHHblft fiOilXO!I, HMeJ0-

/3/ 
mnft To :>Ke npeHMymecTBo, nan BHnnapcoM • 3ToT MeTon naeT o6mee ¢opManbHOe 

ODOCHOBSHite H3BeCTHb!M !jlopMynaM !lllil MOM9HT8 HHepUHH, HO npSKTH'!eCKH He naeT 

B03MO:>KHOCTH f!OITY'IHTb HOBbie pe3yf!bT8Tbl, 

Uenb naanoft pa6oThi 3aKnJO'l:aeTCSI B o6o6menHH orrHcanHoro Bhtme rronxona 

!liTH Of!HCSHHSI 38BHCHMOCTH aaeprHH COCTOSIHHfi OT MOMeHTS KOITH'IeCTBa !1BH:>K9HHSI 

B lllHpOKOM HHTepBane 3Ha'!eHHA BenH'IHHhi I Xopolllo H3BeCTHo, 'ITO B ua

/4/ 
CTOSILUee BpeMSI H8KOITJI9HO MHOro SKCnepHMeHTSflbHblX !ISHHblX 0 TSKOA 38BHCHMOCTH 

H 6btnH npenrrpHHSIThi nonbiTKH naTb TeopeTnqecKoe o6ocHoBaHHe aToft 3BBIICKMOCTH 

141 
B TepMHaax ueaTpo6e:>KHoro paCTH:>KeHHH Hnep H yMeHbllleHHSI crrapHBaHHSI 

/5/ 
B pe3ynbTaTe neftcTBHH CHJI KopHonHca • OnHaKo B STHX pa6oTax npHHHManHCb 

npennof!O:>K9HHH KpeHKHHr-MonenH Hf!H HCfiOf!b30B8f!CSI BSpHSUHOHHhlfi f!O!IXO!I, B KO-

TOpOM MHHHMYM SHeprHH OTWCKHBSITCSI B COCTOSIHHH C 38!18HHhlM Cpe.QHHM 3HaqeHH9M 

I (TaK 'ITO ITOCJI9!1HSISI B9f!H'IHH8 He HBf!Hf!SCb COOCTBeHHhlM 'IHCITOM onepaTopa MO

MeHTS KOITH'19CTB8 .QBH:>KeHHS!), J.1aTeprrpeT8UHSI SIBITSHHSI B p8MK8X onpeneneRHOfi 

!IHH8MH'I9CKOA MoaenH T8K:>K9 0Dfl8!189T HeKOTOpblMH H9.QOCTBTK8MH, f!OCKOflbKy 

pe3ynhTaThi, rron yqenHhie TaKHM rryTeM , ,ne HBrrntoTcn nocTaTO'IHO o6mHMH, Bee 

STH TpyaHOCTH OK83biB89TCSI B03MO:>KHblM ITpeononeTb ITpH f!OMOlllll M9T0!18 KOITIT9K-

THBHOA rrepeMeHHOfi • 

2, KonneKTHBHSSI rrepeMeHH8H H OCHOBHOe yp8BH9HK9 

HaH6onee cna6btM MeCTOM B npHBeaeHHbiX Bbillle paccy)KJ:IeHIHIX SIBnSieTcH Bhi -

neneHne apamaTenbHoro aBH:>KeHH!l B raMHITbTOHHaHe. Mo:>KeT cny'IHTbCSI, 'ITO TeopHSI, 
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OCHOB8HH8 SI H8 npeanorrOJKeHHH 0 BbiAerreHHH 1 OK83biB8eTCSI AOCT8TO'IHO TO'IHOA AITSI 

OITHCaHHSI npeaerrbHOf'O ( ITpH M8ITbiX 3Ha'leHHSIX MOMeHTa KOITH'IeCTBa ABH>KeHHSI) 

3H8'1eHHSI MOMenTa HHepuHH S!Aep H OKa3hiBaeTCSI HeCOCTOSITerrbHOH npH 60ITblllHX 

3 H8'!eHHSIX I, B aaHHOi! pa6oTe Oco6oe BHHM8BHe yaerreHO TOMY 1 'IT06b! He HCITOITb-

3 0B8Tb rrpeAITOITO>KeHHe 0 cenapHpyeMOCTH f'8MHITbTOHH8Ha, C STOll uerrbro paCCMOTpe

HHe Of'P8HH'IHBaeTCSI TOITbKO OAHOi! pOTB.IlHOHHOi! flOITOCO ll SIAP8 , ITOCTpoeHHOlJ: H8 OC

HOBHOM COCTOSIHHH, BCe apyrHe pOTailHOHHbie ITOrrOCbl OCTaBneHbl 6e3 BHHM8HHSI, 

nycTb paCCMaTpHB8eMOe S!ApO HMeeT pOT8UHOHHYID flOITOCy, SHeprHH COCTOSIHHIJ: 

KOTOpoi! OITHCbiB8IDTCSI !jlopMyrrolJ: 

(6) 

<llyHKUHSI I (X) B !jJOpMyrre ( 6) Ol1HC biBaeT B 06llleM Crry'lae 38BHCHMOCTb SHeprHH 

OT MOMeHT8 KOITH'IeCTBa ABH>KeHHSI, npeanorraraeTCSI, 'ITO ST& !jlyHKUHSI MO>KeT 6b!Tb 

paano>Kena B pga: 

I (X) l a 
II 

211 (7) 

o 5naaaromnl1: AOCTaTO'IHO 5biCTpOfi CXOAHMOCTbiD B TO'IKe x ~ 0. OnpeaerrHM one-

HpH ITOMOillH ypaBBeHHSI 

(8) 

B KOTOpOM I (I) SIBITSieTCSI T8KOI! >Ke !jlyHKUHelJ: OT onep8TOp8 I , K8K H ~-

B8ll r~yHKUHSI I (X) B !jlopMyrraX ( 6), ( 7) • 0TMeTHM 1 'ITO !jlopMyrra ( 8) npeacTaBrrSI-

e T co6oi! onpeaenenHe orrepaTopa H 1 
H ne coaep>KHT npeanono>KeHHSI o cenapH-

pyeMOCTH f'8MI!flbTOHH8H8 (npennorrO)!{eHHSI,Bblp8)!{eHH Of'O cpopMyrrOI! (2) ). 113 !jlopMyn 

( 6). ( 8) cneayeT, 'ITO Till< onpeaeneHHbii! onepaTop H 1 Bbtpo>Kaen: on HMeeT 

C05CTBeHHOe 3Ha'leHHe E 0 , o5mee AITSI Bcex ypoaael1: OCHOBHOA pOT8UHOHHOl1: ITO

ITOC bl, B TO npeMSI K8K p83ITH"!Hble COCTOSIHHSI apyrHX pOT8IlliOBHhlX ITOITOC rrpi!HaA

rre)!{8T1 soo6me rosopg, pa3Hb!M co6cTBOHHhiM ana'!eHHSIM H 1 

KonrreKTHBHaSI yrrrosag nepeMennag 0 , KauounqecKH conpSI>KenaaH 

yAOBrreTBOpS!IDili8SI ypaBHeHHID ( 1)) Mo>KeT 6b!Tb onpeaeneaa TaK, 'IT06bi 
l 

[Ill ,O]ok =[HI ,O]ko =0 (9) 

5 
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B ¢opMyne (9) IO> npe.QCTBBnHeT C060ft H9KOTOpyJO QlliKCHpOB8HRYIO KOM6H-

HBUHJO cocToHHHl1 ocHOBHoll poTBllHOHHOll nonocbt , cocTOHHHe I lc > npoHasonb :we. 

JlnH TOro, '!TObbl ypaBH9HH8 ( 8) HM9110 M8CT0 1 UOnlKHbl ObiTb pBBHbl HyflJO M8TpH"'

Hble 9118M8HTbl OH9p8TOp8 () , CBH3blBBJOmHe COCTOHHHH OCHOBHOil pOTBUHOHHOll no

flOCbl C COCTOHHHHMH, He npHH8Ufl8lKamHMH e(r, EcnH onepaTop () TBKOB, ypaBH9HHe 

(9 ) cnenyeT H3 Bbrpo)f(JleHHH H 1 llo BHanorHH c ¢opMynoA (3) B onpeaenenHe 

raMHflbTOHH8H8 YA06HO BKfliO"'HTb "'fl9H V (()) ·, C MemnBaJOmnil COCTORHJIH nepsol\ 

poTanHoHaoA nonoCbJ, B nocnenyioiUeM CKMBOnhl lie> H F. k o6oaRB"'BJOT co6cTBea -

Hb18 COCTOHHHH H 9HeprHH rBMHflhTOHII8H8 , 

H'~H + V((J)=H 1 +f(I)+V((J), 
( 10) 

n pH "! e M I O > oTnocHTCH K ocHOBHoMy cocTOHHIIJO aToro onepaTopa. llpeanonaraeT cH , 

Ill 
"'TO HOT9HUII8fl V ( ()) U9HTpHpOB8H OKOno TO"'KH () a 0 . 3TO YCTp8fHI9T Tpy.QHOCTh, 

CBH38HHYIO C T9M 1 "'TO neilCTBHe onepaTOpa () 

npocT pBHCT Ba, o6paaoBaHnor o BeKTOpaMn I k > 

H3 ypaBneaaA (9 ) ( 10 ) cne,qyeT, "'TO 

'· 
r, <I) 

k o 

(Jk o a F.k - Eo 

H8 B9KTOp I 0 > BbiBOUHT ero 113 

( 11) 

JlnH n p OH3BOfl bHOll !jlyHKUIIH c,f>(I) H8 OCHOBBHHH yp8BH9Hll5! \ 1) Cflp8B9.QflHBO COOT-

1!011101!1!8 

( c,f> (I) ,()] a c,f>' (I) . 

Hcnonb3YH ypaBnenHH ( 11) H (12}, nonyqaeM 

~ 
k-/0 

if> o k (l )f'k o(l) + f ~ k (l )cf>k o ( l ) 

BnonH o nepaTop 

F. k - E o 

a a ~ 

k .; 0 

I 1c > < 1r. I 
Ek - F.O 

6 

( 12) 

• c,f>~o (1). 
( 13) 



y paBHeHHe (13} MO~BO rrpHBeCTH K BRAY 

<Oicf>Olaf'(Il+f'(Ilac,b!Il- </> ' {Il l 0 ;> -0 , ( 15} 

KOTOpOe non~HO BbiiTOnHHTbCH n nH nt060 ~ !jlynKUHll </> { I) . EcnH COCTOHHHH lit >, 

H sneprHH E k naaecTHhi ( T.e. ecna HaBec TeH orrepaTop a ) , ypa s n eaHe ( 15) 

onnoana'!HO orrpenenHeT !jlyHKUHIO f { I l . 

nHrnb orpaHH'!eaaoe 'IHcno aeHaBeCT HblX rrapaMeTpoB, !jlopMyny ( 15) Mo~no ncrronb-

aOBBTb TaK, '!T06hl n ony'IHTb CTOnbKO ypaBHenH~ , CKOnbKO HY~HO nnH HX orrpeneneHHH. 

T aK , ecnH f {I l - I 2 / 2 J !jlopMyna ( 15) c !jlynKn:ReA ¢ {I l =I rrpHBOAHT KaK ,. 
pa3 K !jlopMyne HarnHCa (5) AnH MOMenTa HHepUHH J 

3. 3aBHCHMOCTb SHeprii:H OT MOMe nTa KOnH'!eCTBa ABH~eHII:H 

ilnH TOro, 'IT06bl y BHAeTb 1 KaK cnenyeT HCITOnb30BaTb !jlopMyny ( 15) 1 BOC

nonh3yeMCH cTerreHHbiM pHAOM ( 7). Baen e M orrpen enenHe 

R = ~ 
1-' p Q J 

k'l' 0 

n oncTaBn HH B !jlopMy ny (13) 

rro ny'IHM 

</>(I) 
2V-1 

a I 

~ 2 1'- {3 2V-1, 2p.- I 
p. = l 

I P 
ko 

, v = I ,2 , 3 , . ... , 

a p. - ( 2v- I l y 2 v _ 2 

( 16) 

( 17) 

( 18) 

T aKHM o6 paaoM, Kos¢cj:lll:uHeHThl a p. 11, c nenos aTenbHO, caMa !jlyHKUHH f { I) 

MoryT 6b!Tb orrpene neHbl !13 CHCTGM bl nHHe tlHbiX ypa BneHH fi ( 18) • Ypa BHeHHH ( 16) 

liOKa3biB8 10T
1 

'ITO a p. Bb!pa~a!OTCH '!epe3 MaTpH'!Hble sneMenTbl OT CTelieHe~ 

onepaTopa MO MenTa Kona'!eCTBa nsa~eHII:H I. Bena'!Hna f3 11 c oanan aeT c Bbipa

}l{eHK eM nnn MoMeHTa n aepuHH B Q1op Myne J.1nrnuca . OnnTb, ecnH npenrrono~II:Tb 
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a 1 = ""'2'1 , a2 ~a 8~ .. =0 , rrepsoe n a ypasne~mti ( 18) CBOAHTCH K ypasaean ro (5). 

0AH8KO CIICTeMa ( 18) BKI110'!8eT H Apyrne ypaBHeHHH, KOTOpble He MOryT 6b!Tb, BO 

o6me rosopn, ynoarreTaopeHbi TBKHM rrpocTbiM Bbi6opoM <jlyaKunn r ( 1 l H o rrpene 

nHroT OTKilOHeHHH CIIeKTp8 aueprn fi OT IlpOCTOii l~OpMyllbl >KeC TKOro pOT8Topa , 

KaK nasecTao , 6hlno rrpeanomeao aecKonbKO aaannTnqecKnx Bhlpa>KeHnA ann 

<jlyHKUHH f (I) • CO)le p >KBI.l.IRX CB06 0AHbl9 rrapaMeTpbi , BbJ60p KOTOpblX MO>K9T 6b!Tb 

CllellaH TBK, 'IT06b! OIIIIC8Tb 9KCIIepHM9HT811bHO H8611IOA9HHbie 9HepreTH'!eCKH9 CIIeKT-

/6/ /7/ 
phi. TaKHMII HBITHIOTCH, aarrpnMep, <jlopMyrra Xappnca HrrH t:jlopMyrra B pa6oTe , 

o6e c asyMH rrapaMeTpaMH , 3 Tn rrapaMeTpbi T BKl!< e MOlKHO orrpeaerrnTb TeopeTn

<IecKH IIpll IIOM OIUII ypaBHeHHfi ( 15) Hill! ( 18), 

4, H e KoTOp L>Ie qncrrenHuJe ouenKH 

113 H811HC8HHOrO Bbllli9 BHAHO, 'ITO 381l8'18 011HC8HHH pOT8UHOHHOH !10110Cbl , 

npeo6paayeTCH B npo6neMy OTbiCKaHHH peweanii ypasneHHH !J!peannrepa c raMHilbTO

unaaoM H' na ypaaaeann (10). frrasaoe rrpn6 rrnl!<enne rronsrrneTcn , Korna a 

KB'!eCTBe BOilHOB blX <jlyRKUHA II aneprll lf B 9TY <fJopMylly 110IICT8B11HIOT tPYHKUIIII II 

aneprn11 KaKoi1-rrn6o Hnepnol! Monerrn ( aarrpnMep, Monenn ae¢opMnposaaaoro Hapa), 

OTI1H'I8IOIUHecH OT C06CTBeHHblX <jlyHKUHH H aHeprHH o nepaTopa H' ( CM, CC blllK~ 1), 

KoueqHo, IICrronbaosaane Teopnn, B KOTopofi paccMOTpeHhl ITIIWb asyxMepahle apa

tae Hn n , TO>Ke Tpe6y eT o6o6meHIHI. TeM He Menee cso6ona B Bbi6ope noTenu11arra 

B <jlopMyne ( 10) aaeT OCHOB8HIIH H81l9 HTbCH 0 'ITO 1-18 T8KO M rryTH MOlKHO 11011Y'IHTb 

xoTH 6bi np1!6rrFo!<e HHO sepHoe on11caane poTaunonHbiX norroc. 

ITorrp8BK8 K MOM9HTy I!HepUIIH, CrreayroiUBH ll3 nepsoro y paBHeHHH CHC T9Mbl 

( 18), o6bi'IHO yMeHbmaeT ero serrnqnay. Erraronapn aToMy 1pacxoll<nenne M9li<AY 

nony'!eHHhiMII TeopeTH'!eCKI! ( c yqeTOM napHb!X Kopperrnunll) H aKcnepnMeHTBilbHO 

3H8'!9HHHMI! 9TOl! B911H'II!Hbl IIMeeT TeHA9HUIIFO yBelli!'!IIB8TbCH, 3Ta CI!Ty8UHH MO

l!<9T TOl!<e OK838TbCH ClleiiCTBII9M I!CI1011b30B8HHH HenpaBI!IlbRb!X tPYHKUHfi II aneprnA, 

PaccMOTpHM sTopol! Koa¢¢nnneaT a 2 a ypaaaeann (7). ITorraran 

a 3 == a 4 = .... ~ 0 H HCI1011b3yH IIB8 rrepBblX ypaBHeHHH ( 18) ,MO >KHO H8HTH 

{3 18- 3 Y2 {311 
-a2 = 4 

f3 aa f3 11- f3 ~a ( 19) 
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Y!rnepeCHO cpaBHHTb STO Bb!pa}l{eHHe C COOTBeTCTl'lyJOine~ r!> epMy1!of.t KpeHKRHr-'MO

}lenH 

-a 2 [ L -7 r/ o,k=/O 

HeCMOTpH HB HeKOTOpoe CXOJlCTBO Me}I{Jly cpopMyn aMH ( 19) H (20), 3TH JlBB Bb!pa 

lKeHHH p8311H'IBIOTCH KBK cpopMBilbHO , TBK H 'IHCileHHO , 

YTo6Lr orrpeaenRTb pa3nHqRH , M O >KHO Hcrronb3oaaTb aonnoB L re cpynKUHH I k > 

He38BHCI!Mb!X qaCTHU, JlBH}I{yillHXCH B 11011e }lecpopMHpOBBHHOf'O OCUHilllHTOpHOf'O 110-

T e HUH8118 , 8 STOM cnyqae ypa anenHe (19) rrpHBOJlHT K oueHKe a 2 , OTilHqaJOineficH 

n aaa pa3a oT Toro, qTo cneayeT 113 y paaneHRH ( 20) . ToT }l{e pacqeT rroKa3h!BaeT 

llOCileJlOBBTellbHOCTb rrpoueaypbl, B KOTOpOH npHHHMBIOTCH BO BHHMBHHe llHlllb HeC 

KOilbKO n e pBbiX ypaBHeHHfi CHCTeM b l ( 17), flerKO y6eAHTbCSI, 'ITO yqeT 60ilbWero 

'il1C118 KOScpcpHUHeHTOB a
11 

H 60ilbWero 'IHCI18 ypaBHeHH fi ( 18) rrpHBOAHT llHlllb K 

He60ilblllOMY H3MeHeHRIO B aenRqHHBX KOScpcpHUHeHTOB, orrpeaeneHHb!X H3 MeHb!llef'O 

4H C I1 8 y p a BHeHHfi (HallpHM e p, yqeT a 2 11pHBOJlHT llHlllb K He60nblllOMY 1!3MeHeHHIO 

) . EcnH cpyHKUHH I k > orrHC bi BBJOT neKoppennpoaaHnoe ABH }I{ eHHe qacTHU B 

a e¢o pMHpOB8HHO H IIOTe HURBilbHOfi HMe, TO {3 IB ~ 3 Y 2 {3 11 
3 armrneM : 

{3 13 = 3 y 2 {3 11( 1 + 8 ) . ( 2 1) 

rae o -He6onbrnaH aenHqHna, oTpnuaTenbHBH a orrnc L raa e Mofi Moaenn. <PopMyna 

(2J) n p HBOJli!T K neaepHO fi oueHKe Jl8 }1{e 3HD K 8 KOS<!><PHUReHT8 a 2 . 3TO 06CTOHTellb

C TBO He HBilHeT CH YAHBHTenbHb!M, IIOCKOil bK Y TBKHe CO C TOH HHH He MoryT 011HC8Tb 

H H u e HTpo6e:>KHOf'O p BCTR:lKeHRH, HK 11pOTHBOAeltCTBRH BpameHHR Cl18pHB8HH10 1 T.e . 

TeX scpcpeKTOB, KO TO pb!e OTBeTC TBeHHbl 38 BellH'IHHY H 3H8K a 2 

Y!nTe p e cno rrpocneAHTb , KBK yKa3BHHhre BbJrne scpcpeKThJ oTpa}l{aJOTCH a rrpea

n a r a eMoM rroaxoae . PaccMaTpHBBH, narrpHMep, rrapnbre KoppenHUH H , MO}I{HO rrpo

a e cTH 8H8110f'HIO Me}I{Jly 38BHCHMOCTb10 118pHb!X scp<jJeKTOB OT yrnOBOf% CKeJtOCTH 

BparneHHH (TaK H83biB8eMb!H scpcpeKT KOpHOilHCOBCKOf'O 8HTHC118pHB8HHH) If 61!eKHHr

s <jJ<jJe KTOM a aayxKaa3H<raCTH<rHb!X cocTOHHHHX, EnaroaapH 6noKHHr - s<P<PeKTY . AHc rrep

cHH < k I ! 2 I k > B B036y}I{JleHHhJX cocTOHHHHX OK83hJBaeTCH 6onbrne, qeM :s oc

noauoM COCTOHHHR, f1o s TOMy yqeT 6noKHHr-scpcpeKT8 yaenH'IHB8eT BellH'IHHY {3 !3 

H BHOCHT 110110}1{HTellbHYIO A068DKY B BellH'IHHY 8 . 
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/7/ 
PaccMoTpHM nayxnapaMeTpnqecKyiD ¢opMyny , onncwaaromyro BeCbMa Toqao 

YPOBHH pOTDUHOHHOA IIOIIOChl B WHpOKOM HHTepaane 3Haqeanl l; 

E - Eo (y'l +(c/J 2 ll( l+l)- l ). (22) 

14 ,71 - 2 
3KcrrepnMeHTanbHLie aaanLie rrpnaoaHT K 3HaqeHHHM c ., 5 Maa . 
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KpoMe y>I<e vnoMnnaBTUIIXCH Bbillle Bonpocoa ( 6onee BHHMBTenbHoro pacCMOT

peHnH onepaTopa II' onpeaeneaaoro <jJopMynol ( 10) , H o6o6me.ium MeToaa aa 
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IHITepeCHO OIIpeaennTb B03MOJKHOCTb HCIIOilb30Ba

I!HH OIIHCBHHOii CXE'Mb! AIIH H3yqoHHH apyT'HX BHUOB KOIII19KTHBHOT'O ABFI)K9HHS!, 

Oaaa H3 aaTonoa (3.H.) BblpaJKaeT npH3tiaTenbHOCTb npotl·. E.P. MoTTenbcony 

3.:1 CTHMynrrpyromHe ancKyccnrr. AaTopw 6naroaapHT TaKJKe qnenoa oTaena HFI3KHx 

aHe prna na6opaTopnn TeopeTnqecKol tPH3HKH 3a nx HRTepec K naaaol pa6oTe. 
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