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Pa6oTa Bb!IT0JIHeHa B fla6opaTopHH TeopeTli'I9fK0t!: ¢:mmrn 

O6oeaHH9HH0ro HHCTHTyTa HaepHbIX HCCJieaoBaHHt!:. 
I • 

Hay'!Hbllf pyKOBO)UiTenb: 

K8.HfUf/18.T cpH3HKO-M8.TeM8.TH'leCKHX H8.YK, CT8.pll1Hit H8.y'IHbiit COT

PYP.HHK B.r.Ka.llbIUieBCKHt:!: 

0~1m:11anbHhie OITITOH0HThI: 

P.OKTOp <PH3HKO-M8.TeM8.TH'leCKHX H8.yK, CT8.pll1Hit Jta.y'IHbiil COTpya

HHK J3.I1.OrHeBeUKHt:!:, 

K8HIWJWT qJH3HKO-M8TeM8TH'leCKHX HBYK, CT8pWHit HBy'IHbiit c9rpyP.

HHK B.A.Ap6y30B .. 

Beaymee npeanp:11S1T:11e: 

(/>123HqecKHil HHCTHTYT HM. lle6e.aesa AH CCCP 

ABTOpe¢epaT pa30CJI8H 

3aruHT8 aHccepT8UHH C0CT0HT~SI " 

,, 
" 1868 r. 

" 1968 r. Ha 3ace-

aaHHH YtI~Horo C0BeTa na6opaTopHH TeopeTH'l9CKOt!: ¢H3HKH O6oe

aHH9HHOro HHCTHTyTa . HaepHhlX HccneaoBaHHt!:, r.ny6Ha. 

C .rrnccepTauaett MO)l{HQ 03H8KOMHTbCSI B 6116m10TeKe nT<i>. 

YtI~HbI!':i ceKpeTapb CoBeTa 

P .A.AcaaoB 

.. 
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8 llHCCepTaIIHH paCCMOTpeH Kpyr BonpocoB, CBSl38HHbIX C q>H3H

qeCKHMH npHM0H0HHSIMH HMnynbCHoro npocTpaHCTBa IlOCTOHHHOA 

KpHBH3Hbl B TeopBB sneMeHTapHbIX qacTHU. 

MeTOllbl reoMeTpHH P -npocTpaHCTBa IlOCTOSIHHOft KpHBH3Hbl 

HCil0llb3YIOTCH HaMH B paanH'IJlblX llHH8MH'l0CKHX cxeMax - KB8HTOBOft 

TeopHH nonH, aana'le 0 uepenSITHBBCTCKOM 8TOM0 oonopona H KM-

aunoTeHUBam.soM non:xone A.A.norysoBa B A.H.Taexenunae. 

KaK B3B0CTBO, npo11eCCbl B38BMOll8ACTBB51 3JI0M0HTapBbIX '18C

THII OilHCb!BaIOTCH B paMK8X 4>opM8nH3M8 noKanbHOft penHTBBBCTCKOft 

TeopHB nonH • OnaaKo, XOTH BO MHOrBX cnyqagX STa TeopBB B i1aeT 

npaBHnbHble peaynbT8Tbl, cymeCTBOBaHHe ynbTpatj>HoneTOBbIX pacxo

llHMOCTeft H8B0llBT ua Mb!Cnh, 'ITO H3BeCTHaH ee 4>opMa nom,rna 6b!Tb 

nonaeprByTa MOllBqJHK8UHH. 

Ha rrpOT51lK0HHB rro~f0llBBX 40 neT npei1rrpHBHManHCb MHoro

'IHCneBBbl0 ITOilbITKB o6o6mHTb TeOpBIO rrom1 T8KHM o6paaoM, 'IT06bl 

B uei ue conep>Kan&Cb 6eccMhlCneuu~e pacxonHmBecH Bbipa>KeBHH. 

HaH6onee rrpBBn0KaTenbBhIMR H3 TaKoro poi1a o6o6meHHA HBnHIOTCH 

CX0MbI, HCITOnb3yIOmHe B TOM HnH BROM BHlle rrpenrronO>K0HHB 06 

H3M0H0HHR reoMeTpBH npocTpBHCTBa-BpeMeBH Ha M8llb!X paccTOHHBHX. 

8 TaKBX TeOpBSIX rrpBCYTCTByeT •tj>yHll8M0HT8nbH8SI llnBaa• f O -ec

T0CTB0HBbdi MaCmTa6, xapaKTepH3YIOWRA paaMepbl o6nacTeft rrpocT

paBCTBa-BpeM8BH, B KOTOpbIX y>Ke eecrrpaBennHBbl 06b1'1Bb18 reo

M0TpH'l0CKHe COOTHOill8HHS10 

3 



• 
B 3KCrrepHMeHT8X C aneMeHTapHblMH '18CTHU8MH, rro-BHJlHMOMY, 

He cymecTByeT rrpHHUHITHanbHblX orpaHH'leHHH Ha TO'IHOCTb H3Mepe

HHSI aHeprHH H HMrrynbca, Torna K8K H3MepeHHSI B rrpocTpaHCTBe

BpeMeHH orpaHH'leHbl B CHny penSITHBHCTCKoro rrpHHllHil8 Heorrpe

aeneHHOCTH. 0TCIOJ18 B03HHKaeT OJlHO H3 OCHOBHblX ycnoBHH, Ha

naraeMblX Ha reoMeTpH'leCKHe o6o6meHHSI TeOpHH, a HMeHHO, He

rrpepbIBHOCTb reoMeTpHH HMITynbCHOro rrpocTp8HCTBa, COOTBeTCTBY

JO!llero HOBOMY KOH<pHrypa!lHOHHOMy rrpocTpaHCTBY. Bb!IIOnHeHHe 

Jl8HHOro ycnoBHSI o6ecrre'IHBaeT B03MOlKHOCTb rrocTpoeHHSI $opManH3-

M8 Herrocpe)lCTBeHHO B TepMHH8X Ha6nJOnaeMblX BenH'IHH. B 3TOM 

acrreKTe oco6bIH HHTepec rrpeacTaBnsieT rroaxoa, rrpeano)KeHHbiii: 

CHaiinepoM/ 1/ H pa3BHB8IOIUHHCSI 3aTeM B PSI.Ile pa6oT ( CM., H811pH

Mep,/2,3/). B TeopHH CHa.linepa o6bI'IHoe rrceBnoeBKnunoBo p-rrpo

CTpaHCTBO 38MeHeHo p -rrpocTp8HCTBOM IlOCTOSIHHOH KpHBH3Hbl. 

TaKoe o6o6meHHe B H3BeCTHOM CMbICne "'MHHHManbHo"'' IIOCKOnbKY 

H3 Bcex rrpocTpaHCTB PHMaHa rrpoCTpaHCTBa IIOCTOSIHHOH KpHBH3Hbl 

06naJ1810T CBO.HCTBOM O)lHOpOJlHOCTH CTOnb )Ke rronHhlM, CKOnb H 

eBKnHJlOBO rrpocTpaHCTBO. Ha TeopeTHKo-rpyIIIIOBOM Sl3bIKe rrocnen

Hee 03Ha'laeT, 'ITO rpyrrrra JlBHlKeHHH KpHBOro rrpocTpaHCTBa 38BIICIIT 

OT Toro lKe 'IHCna rrapaMeTpOB, 'ITO H rpyrrrra JlBHlKeHHH COOTBeTCTBY

JOIUero eBKnH.llOBa rrpocTpaHCTBa. 

HapSI.llY c orrpeneneHHhlMH ycrrexaMH B TeopHH CHaiinepa HMe

e-rcsi pSIJl HeSICHblX MOMeHTOB, CBSI3aHHbIX, B OCHOBHOM, C OTCyT

CTBHeM 4>opMynHpOBKH 3TOH TeopHH B KOH$HrypauHOHHOM rrpencTaB

neHHH. 

11HTepeCHO II03TOMY o6paTHTbCSI K rrpoCTblM $H3H'leCKHM aa

)laqaM, B MaTeMaTH'leCKOii: 4>opMynHpOBKe KOTOpblX ecTeCTBeHHblM 

o6paaoM IlOSIBJISleTCSI, IIMIIYJibCHOe rrpocTpaHCTBO IIOCTOSIHHOH KpHBH3-

Hhl, rrpH'l~M OJlHOBpeMeHHO norryCTHMO paCCMOTpeHHe H B KOH<jJHrypa

llHOHHOM rrpeacTaBJieHHH. 

OaHa ua TaKHX aaaaq uccneaosanacb B.A.~oKoM/4/ rrpu 

8H8JIH3e CKpb!TOil: CHMMeTpHH 8TOM8 BOJlOPOJ18. 

HecKOJibKO neT Haaaa A.A. noryHoBbIM H A.H.Tasxe1mnae 

6bm rrpenJIO)KeH KB83HIIOTeHUH8JlbHbl.H 110/lXOJl K penSITHBHCTCKOH 

4 
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rrpo6neMe llBYX Ten/51. B OCHOBHOM ypaBHeHHH 3TOl'O MeTO)l8 

B p -rrpencTaBneHHH ecTeCTBeHHblM o6pa30M B03HIIKaeT IIHTerp11-

poE.aHl!e no MaCCOBOH OOOJIO'IKe OJlHOH '18CTl!llbl 

2 2 
p = m ( 1) 

T.e. 110 TpexMepHOMY IIMIIYJibCHOMY rrpocTpaHCTBy IIOCTOSIHHOH OTpll

uaTeJibHOH KPIIBll3Hbl ( rrpocTpaHCTBY nooaqescKoro). 

Jlpyroil: BapHaHT KBa3l!IIOT0HU118JlbHOro rronxona, T8K)K0 HCIIOJlb-

3YIOIUHH reoMeTpHIO no6a'leBCKoro, 6hlJI pa3BHT B.r.Ka)lbIIUeB

CKHM/6/ • 

JluccepTaUHSI COCTOHT H3 BBeneHHH, '10Tb!pex rnaB, 38KJIIO'!eHHSI 

H Tpex IIPHJIO)K0HHil:. 

B O B B e /1. e H H H pa3o5paHbl pa3JIH'IHbie 38.lla'IH, rrpH-

B0/1.SIIUHe K p -rrpocTpaHCTBY IIOCTOSIHHOH KpHBH3HbI, JlAH o6aop 

JIHTepaTypbl no paccMaTpHBaeMOMY Kpyry BOilpOCOB H KpaTKO H3-

JIOlKeHo coneplKBHHe JlHCcepTaUHH. 

f JI 8 B a l IIOCBSIIUaeTCSI TeopHH rrom1 B annHIITH'IeCKOM 

p -rrpocTpaHCTBe. Bee MeTpH'!eCKHe COOTH0lli0HHSI M0lK.llY BeKTOpa-

MH p (µ ,. 1, 2, 3, 4 ), IlpHH8JlJielKaIUHMH 3JIJIHilTH'!eCKOMy rrpocT-
/L 

paHCTBY, HHJlYUHPYIOTCSI COOTBeTCTByIOIUHMII COOTHOllieHHS!MH M0lK/J.Yr-

KOOpJlHHaTaMII enHHll'IHblX 5-BeKTOpOB P <l ( a =- 1,2,3 ,4,5) ( rrpoeK-

THBHblMH KOOP.llHH8T8MH) 1 CBSI38HHblMH C p /L ITO 4>opMyJiaM 

p 
µ 

p 
- ...:.JI_ 

p5 
( 2) 

OcHOBHYIO pOJib B o5o5rueHHOH TeopHII IIOJISI HrpaeT MOJlHti>HUH-

poBaHHblH 38KOH CJIOlKeHHSI BeKTOpOB p ( + ) k , rrpencTaBnSI!OIUHH 

co5oii orrepauHJO C.llBHra B p -rrpocTpaHCTBe. 

5 
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fpyrrrra .llBH)KeHHil: annHITTH'leCKOro llpOCTpaHCTBa,, COCTOSUIIBSI 

H3 rrpeo6pa30B8HHi C.llBHra H qeTbIPeXMepHbIX apameHHil:, H30MOPl!>Ha 

so ( 5). 

B §4 BBO.llSITCSI orrepaTOPbl 'I' ( p ) H ell ( L ) «J>epMHOHHOro 

H rrceanocKansrpaoro rronsr, BbillHCbIBaeTcsr narpaH)l{HaH rrcea.uocKa-

nsrpHOH Me30HHOH TeopHH H OTBeqa10masr eMy s -MaTpHna. 

B §5 neTanbHO HCcnenyeTCSI 'oco6eHHOCTb «J>oKyCHpOBKH' - cne

UH«l>H'leCKoe CBOil:CTBO paccMaTpHBaeMoil: cxeMbI, CBSl38HHOe C cy

mecTBOBBHHeM B rrpocTpBHCTBe llOCTOSIHHOA KpHBH3Hbl TO'leK, He

llO.llBH)KffbIX OTHOCHTenbHO rrpeo6paaoB8HHH CJJ.BHra. 

8 0 B T O p O ii: r n a B e reoMeTpH'leCKBSI «J>oKOBCKBSI 

TeopHSI CKpbITOil. CHMMeTpHH BTOMa BonqpoJJ.a 6epeTCSI aa OCHOBY 

llpH TOnKoBaHHH xynoHOB8 B38HMO.Ueil.cTBHSI K8K aepenSITHBHCTCKoro 

KB8HTOB8HHSI rrpocTpaHCTBa. 

B §7 npHBOASITCSI ypaBHeHHSI, OIIHCblB8IODlHe KynoHOBCKHH crreKTp 

B paanH'IHbIX rrpoeKUHSIX. KpoMe Toro, BbIIIHCbIBaeTCSI HHB8pHaHTH8SI 

«J>opMa ypaaaeausr nurrrrMaaa-llIBHHrepa nnsr Kynouoaa rroTeHUHana. 

B §8 H3y'laIOTCSI orrepaTopb! o6o6meHHoil: KOOp.llHH8TbI, CBSl38H

Hble c 6ecKOHe'IHO MSnbIMH C.llBHraMH c«J>epH'leCKoro p -npocTpaH

CTBa. IToxaaaao, 'ITO HHBapHaHT rpyllllhl JJ.BH)KeHHH HMIIynbCHOro 

rrpocTpaHCTBa 

J- 2 e" 
p2 

0 

M M + M M , (p "' y + 2/l E ) 
I j I j <I I <I I O -

(3) 

MO)KeT paccMaTpHB8TbCSI KSK o6o6meHHe o6bl'IHOro orrepaTopa KBa.ll

paTa pacCTOSIHHSI r 2 .B npe.uene BbIKnIO'leHHOro B38HMoneiCTBHSI 

(3) nepeXO.llHT B 06bl'IHhlfi onepaTOp KBa.llpaTa paCCTOSIHHSI 

J .. 
2 

r • -

6 

~ 
a P2 

k 

(4) 
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B §9 nepe'IHCnSIIOTCSI HeKOTOpbie cne.UCTBHSI npenno)KeHHOro 

BbIIIIe TOnKOBBHHSI xynoHoBOA: CHMMeTpHH. 8 'IBCTHOCTH, llO.ll'lep

KHB80TCSI, 'ITO HapyIIIeHHe TpaHCnSIUHOHHOA: HHBapHaHTHOCTH, rrpH

BO.llHBIIIee K Tpy.uHOCTSIM B cxeMe CaaA.uepa, MO)KHO IIOHSITb, ecnu 

paccMaTpHBBTb HCKpHaneHHe p -rrpocTpaHCTBa xax peayn&TaT 

BKnIO'leHHSI B38HMO.lleil.cTBHSI, IIOCKOnbKy nocnenHee HapymaeT TpaH

cnsr11HOHHyIO HHBapHSHTHOCTb. 

fnaBbl III H IV llOCBSIDlBIOTCSI KB83HllOTeHnHanb-

ROMY llO.llXOJJ.y a «J>opMynHpoBxe, paaBHTOi B/61. 

B § 10 OllHCbIBSIOTCSI CBOffCTBS rrpocTpaHCTBS no6a'leBCKoro, 

MonenupyeMoro Bepxaeil. rronoA: rurrep6onoH.ua p
0

2 - p2 .. m 2 

Hay'IBIOTCSI H0KOTOpble npeJJ.CTBBn0HHSI rpyllllhl JJ.BH>KeHHA 9TOro 

npocTp8HCTBa. 

B § 11 IlpHBO.llSITCSI Heo6xOJJ.HMble nnsr nan&HeAmero cfiopMynhl, 

CBSl38HBhle C ypaBBeBHeM nHnllMSBa-llJBHBrepa H aepensrTHBHCTCKHM 

napnHan&BhlM ananHaoM. 

B § 12 nnsr pensrTHBHCTCKOA BMilnHTY.llhl A ( p .... q) JJ.BYX 'ISCTHll 

C paBBhlMH MSCCBMH CTpoHTCSI KB83RllOTeBllH8nbBOe ypaBBeBHe 

nHnrrMana-llIBHBrepa, srBm110meecsr npsrMblM reoMeTpH'lecxHM 0606-

menHeM COOTBeTCTBy10mero aepenSITHBHCTCKOrO ypaBBeBHSlo AnnapaT 

npeacTaBneBHA rpynnhl nopeBIIa Hcrronb3yeTcsr JJ.nsr BBe.ueaHsr pe

nsrTHBHCTCxoro KOB«J>HrypanHOBBOro npeJJ.CTSBneBHSI. 

B §13 KB83HllOTeHIIHSnhHOe ypaBBeHHe 0606maeTCS1 HS cnyqaA 

B38HMOJleicTBHSI 'ISCTHII C HepaBHblMH MaccaMH m I H •2 • 8 no

ny'leBBhlX ypaBBeBHSIX HBTerpHpOBaBHe npoH3BOJJ.HTCSI no BepxseA 

none rHnep6onoH.ua 

2 
k - m • ""O. 

I 2 
(5) 

BalXHOe 3Ba'leBHe aJJ.eCb rrpHo6peTaeT llOBSITHe TpeXMepnoro 

oTeocHTen&eoro HMnyn&ca k ' . BenH'IHBa KOTOporo B c■cTeMe 
uenTpa HBepUHH onpenensreTCSI COOTBOIIIeBHeM 
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~ , 2 • _ ( m 2 k 1 - m 1k2 ) a 

m + m 
( 6) 

a 

B § 14 H3Y'l8IOTCSI noxanbHbie CBOfl:cTBa KB83HIIOTeHuHana. 

fIOK838HO, 'ITO IIpH orrpeaeneHHbIX rrpearronO)l<eHHSIX KB83HIIOTeH-

UHanbHOe ypaBHeHHe ansi BOnHOBOH ~YHKUHH B 

HMeeT BH/:1 

.. 
r -rrpeacTaBneHHH 

rae 

I H _ 2 E + V ( t , E l I 'I' (1 , E l .. O , (7) 
0 

xi 
H o -pemITHBHCTCKHH KOHe'lHO-p83HO(:THhIH orrepaTop 9Heprnn 

H 
0 

2ch(i__L_l+ 
ar 

2i a 1!0"' 
sh ( i - ) - ~ 

a, r 2 

( /! (J , cf, - yrnoBasi qacTb orrepaTopa narrnaca). 

( 8) 

B § 15 H3Y'l8IOTCSI paanH'lHbie CB060J:1Hbie pemeHHSI ypaBHeHHSI 

( 7). OTBe'la10mHe penSITHBHCTCKHM rrnOCKHM H c~epH'leCKHM BOnHaM. 

MeTony BapHaUHH IIOCTOSIHHbIX llpHMeHHTenbHO K HC'lHCneHHIO 

KOHe'IHblX pa3HOCTe:it IIOCBSIJllaeTCSI § 16. 3aecb llOK838HO, 'ITO pa

/:IH8nbH8SI '18CTb ypaBHeHHSl ( 7) MO)KeT 6bITb CBeaeHa K HHTerpam:,

jfiil'l:1IElUl1l 11acTb- yp&SH8HHSI ( 7) MO)KeT 6b!Tb C1'enellai_ K HHTerpanb

HOMY ypaBHeHHIO BHUa 

'I' f ( r, E ) • A ( r) s f (z, X ) + B ( r) c f ( r , X ) -

.. 
- f G f ( E ; r , r' ) V ( r ' , E ) 'I' f (r ' , E ) d r ' ; 

0 

xi 
-~ Bo Bcex nocneny10m11x rraparpa,j,ax rronaraeTc11 

m 1 = m 2 = 1. 

8 

( 9) 

rile E ., ch X , sf H c f - nHHe:itHo HeaaBHCHMbie pemeHHSl CB0-

60llHOro pallH8nbHOro ypaBHeHHSl (7), COOTBeTCTBYIOIIlHe CTOSl'IHM 

BOnHaM, G f - ~YHKUHSI fpHHa, A ( r) H B ( r ) - rrepHOllH'leCKHe 

~YHKUHH C rrepHOllOM i , HrpaK>JllHe ponb KOHCT8HT HHTerpHpoBa

HHSI B KOHe'IHO-paaHOCTHOM aHanHae. 

B §17 pa3BHBaeTCSI TeopHSl pacceSIHHSI, B '18CTHOCTH, CTpo

HTCSl aHanor HepenSITHBHCTCKOro coxpaHSIK>lllerocsi pallHBnbHOro 

ToKa H ~YHK_UHH AocTa 

C t,l 

ff (E).1-, 

(1,2) (O) 

e f (r', xlV(r',El'l'e(r',El f ______________ d r ', 
( 10) 

W (sf Cr', X ), cf (r', xH 

C 1,2> 
rile e f - CB060J:1Hble perneHHSI, COOTBeTCTBYIOIIlHe pacxo-

(0) 
llSIJlle:itCSI H CXOllSlllle:itcSI C~epH'leCKHM BOnHaM, 'Pe ( r , E ) - perne-

HHe ypaBHeHHSl ( 7), perynsipaoe B ayne, W ( sf , c f ) - o6o6weHHbI:it 

BpOHCKHaH. MaTpHua pacceSIHHSI HMeeT BHll 

Sf ( E) = 

(-) 
ff (E) 

f C+> ( E ) 
e 

( 11) 

B §18 TO'IHO pemaeTCSl 381l8'18 C KynoHOBCKHM rroTeHUHanoM 

llnSI rrpOH3BOnbHhlX rrapuHanbHhlX BOnH. BonHOB8SI ~YHKUHSI /:IHCKpeT

Horo crrexToa HMeeT BHn 

-•X r(ir+f+ll e 2 

'1' 0 (r,)(l•C(f,xle ----·2F1Cf+I-. (12) 
l. r(irl 2sinX 

- i r + f + 1 ; 2 f + 2 ; 2 i sin )( e -ix ) , 

rne 
2 
Fl - rHrrepreoMeTpH'leCK8Sl ~YHKUHSI , C ( f , X) i -rrepHo-

9 

I' 



r 
I 
I 

1u1qecKaS1 q,yHKUHSI 

ypoBHeil: ,lHeprHH 

OT r. Ha (27) cnenyeT rrpaBHno KBBHTOB8HHSI 

F, yl-
n 

4 
e 

4n 2 

{13) 

IlnH rrapuHanbHOH MaTpHUbl pacceSIHHSI rronyqaeTCSI Bbipa)KeHHe 

Sf (El • 

r(f +I -
• 2 ,e 

r < t + 1 

2,JE'l - I 

i e 2 

+ -=====-
2,/ E 

2 
- 1 

( 14) 

B II p H n O )I{ e H H H I IIpHBOl{HTCSI rrapaMeTpH38UHSI 

rrpeo6pa30B8HHH o6o6meHHoro Cl{BHra B cq,epHqecKHX KOOpllHHaTax 

anH rrpocTpBHCTBa IIOCTOSIHHOH nonO)KHTenbHOH KpHBH3Hbl. 

B rrpHI!O>KeHHH II BbJqHcmreTCSI rronHpH38UH-

OHllbltt orrepaTop BTOp!)rO rropSiitKa B nceBl{OCKBnS!pHOH MeaoHHOH 

TeopHH, IIOCTpoeHHoil: B rnase I. YcTaaosneao, qTo rrpoueaypa 

nepe~opMHpOBKH B g 
2 

- rrpH6nH)KeHHH npHBOJlHT K pa3M83bJBa-

rnno M/lCChl-

B ll p H n O JK e H H H III BblqJICnSieTCSI q,yHKUHSI fpHHa 

ypaBHeHHSI ( 7). 

0CHOBHble peaynbTBTbl ilHCCepTanHH ony6nHKOB8Hbl B cnenyIOmHx 

pa6oTax aBTopa: 

1. )1(3Tt/>, 111, 905 ( 1965). 

2. )1(3Tt/>, 111, 1161 ( 1965). 

3. )1(3Tt/>, ~ 533 ( 1967). 

4. Nuavo Cimento, ~ 233 (196B ). 

(CosMecTao c B.r.K,u11,1meBCKHM H H~E.CxaqKOBblM}. 
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5. llpenpHHT OHHH, E2-S949, ,OyefHa, 1988. (CosMeCTHo c B.r.Ka-

11w111eacxHM H H.B.Cxar,;xoabrM). 

8. llpenpHHT OHHH, E2-S950, ,OyefHa, 1988, (CoaMeCTHO c B.I'.Ka-

11w111eacKHM H H.B.CKB'lKOBWM). 

7. llpenpHHT OHHH, E2-40S0, ,OyefHa, 1988. (CosMecTHo c B.I',Ka

t1br111eacxHM H M.,O.MaTeeawM). 

8. llpenpHHT OHHH P2-4107,,0yefHa, 1988. (CoaMecTHO c M,,O.Ma-

TeeawM H M.rl'pHMBHOM). 
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