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P .A. Acauoa 

M04H~HUHPOBAHHOE 

CKAJIHPHOE YPABHEHHE H 3AMKHYTNA 

MHP C HCTO'IHHKAMH OOJIH 



Acaaoa P,A, 
P2-5738 

M oamjmu11poaaaaoe CKamrpHoe ypaaaea11e 11 aaMKHYTbifi Mnp 
C IICToqaHKBMII rrong 

PaccMaTpliBBIOTCR HeKOTOpbie CBOfiCTBa CT8TIIqeCKIIX pellleHIIfi ypaBHe
HIIR (3) neapoyaa B cnyqae Toqeqaoro IICTO~HIIKa rrong II OTKpbiTOfi 3BKITIIllO
BOfi 6eCKOHeqHOCTII, 

npn aan11q1111 aewecTaa 6ea aaaneHIIR 11 pacrrpeaeneHHbiX IICToqanKoa 
CKanRpHoro rro/m 'lfepHIIKOBa-Tarnpoaa ( 2) Hafiaeao Toqaoe pewea11e afia
lllTefiHOBbiX ypaaaeHIIfi 6ea KocMonorllqecKoro qneaa a ¢opMe cTaTIIqecKofi 
aaMKHyTofi 1130Tporrnofi Bcenennofi, 

PeaynhTBTbi cpaBHIIBBIOTCR co cnyqaeM o6biqHoro CKangpaoro ypaa
HeHIIR (I), 

Coo6•eHNa 06•eANH8HHOro NHCTHTYTB aAepHYX NCC~8AOB8HHA 

.lU&Ia, 19 71 

Asanov R.A. P2-5738 

Modified Scalar Field Equation and Closed World with 
Field Sources 

Some properties of static solutions of Penrose equation (3) 
in the presence of point field source are considered, 

The exact solution of Einstein's 'equations (without cosmolo
gical term) in the presence of dust-like matter and Chernikov-Tagi
rov scalar field (2) sources is given. 

The solution is the closed static isotropic world ("Einstein's 
world"). 

Results are comp.."ired with that for the ordinary scalar field 
equation (1), 

Commaalcatloaa of the Jolat laatltute lor Nuclear Reaearch. 

lhalma, 1971 



~CTOpnqecKH CBOnCTBa CKaRRpHoro nORR B o6me~ TeOpHH OTHO

CRTeRbHOCTH nsyqanncL aa ocaone npocTe~mero~o6o6meann ypanae

HHR 1\neltHa-rop,ll.cHa 

0 (I) 

sAecL r- -Macca cKannpno~ qacTH!lU, k = c. = i . B 1968 roAY 

nonnnnacL pa6oTa Tarnpona n 4epHHKona 11/ no KBaaTonolt Teopnn 

CKannpnoro noJIR B npOCTpaHCTBO Ae CnTTepa, B KOTOpO~ aBTOpU 

CMOrJIH A06HTbCR ycnexa B KDaHTODaHHH,TOJibKO HCnOJib3YR MOAH¢11-

1.\HPOBaHHOO cKanJipnoe ypanneune 

0 
(2) 

1(,_ CKaJIJipHUR KpllBH3Ha. 
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IfilR ltOita.SaHO, IJTO TpedoBaHim KBaSRKJiacCHIJHOCTR ,JJ;BRlltOHRSl npR 

60JILIDRX KMTIYJILCaX MOlltHO Y,JJ;OBJIOTBOpRTL1 TOJILKO RCnOJIL3YSl ypaB

HOHRO (2) CO CKaJistpHOlt KpRBHSHOlt, HO He o6UIJHOO ypaBHOHRO (I). 

BnepBUe ypaBHOHRO TaKoro THna BBO)J;HJIOCL, no-BH,JJ;HMOMy, ITeH

poysoM B 1963 r. / 2/ H3 coodpallteHHlt KOH<lJOpMitOit RHBapHaliTHOCTR, 

.n;nst 6esLmccoBoro cKaJistpnoro nonst 

(3) 

PadoTa lJepnurtoBa R TarupoBa .n;ana cepLesHoe yKasaHHe na npeHMYII\eCT· 

BO ypaBHeHHst (2) no cpaBHOHHil c odutJHUM ypaBHeHHeM. MaTepHaJIL

nun TOH30p ,JJ;JISl CKaJistpHoro nOJISl (2) lJepHHKOBa-TarHpOBa 

(\j') 

~.Jf T rv -= 
! IR_ . ., . ~J !i. 

~ G ll f<Y ·t- ~ vj) ·- ~rv v6 v 't' ' 

3,JJ;OCL trV - TOH30p PliiJIJH, OTJIHIJaeTCSl OT 06UIJHOrO TOH30pa ,JJ;allte 

npli nepexo.n;e K nnocKOMY ("ranRneeBy") 4-npocTpancTBY~ KaK noKa

sanli KoJIJiaH, KoJILMaH l1 nxeKHB 131, 3TOT MaTepRaJILHUlt Tensop npli 

HaJiliiJRli. B3aHMO,JJ;OltCTBRSI, B OTJI.RIJliO OT 06UIJ!lOrO. TOHSOpa, HMOOT KO

HOIJHUO MaTpH11HU6 3JI6MOHTI1 B JIIldOM nopMKO nepenopJmpOBaHHOlt TEI-

OpRRB03MYJ!\OHHlt. 
B CBH3R C 3THM OC'l'aHOBHMCH Ha HOKOTOpbtX CBOltCTBaX MO,Il;HtPll-

UHpOBaHHOro CKaJistpHoro ypaBHOHHSl C UOJILil cpaBH6HliSl CO CBOltCTBil

Mli o6UIJHOrO ypaBHOHliSI, npostBJISIDDIHMHCSl, B HOKBaHTOBUX :Ja,ll;atJaX. l\o

H61JHO, npe~e BCero 6UJIO 6U BalltHO 3HaTL, HaCKOJILRO HOtOTOpUe OC

HOB~Ue CBOltCTBa CKaJistpHoro ITOJISI (2), TaKHO KaK BKJia,JJ; B, C00CTBOH-

- 4-



HYD 3HeprRD, xapaRTep COOTBeTCTBYIDm~x C~n H T.n., OTn~l!aDTCR 

OT CBOfiCTB nona (!). O~HaRO 3T~ Bonpocu e~e He~OCTaTOl!HO ~ay

lleHU. 

Bllal!ane OCTaHOBHMCR Ha noBe~eH~H. perueH~ti B cnyqae TOl!8l!HO

ro ~CTOl!H~Ra CRanapHoro H rpaB~Ta~HOHHOrO nonefi. COOTB8TCTBYD-

Illaa sa,n;a1.1a ~na o6!ll!Horo ypanHeH~a 6esMacconoro cRanap-

aoro nona 6una pemeHa ~~epoM 141. llp~epu nocTpoeHn:R perueHn:fi 

c pacnpeAeneHHUM HCTOl!Hn:RoM npn:BeAell!l B Harnett pa6oTe /5/. 3a-

TeM paCCMOTp~M noBe~eHHC CRanaplloro nona B 

HO 30.MRHYTOrO MHpa. IlpHMep TaKOlt CHCT8Mli 

H8HHR np~Be~eH B pa6oTe /6/. 

cnyqae npocTpaHCTBeH

,1;1Ia o6uquoro ypan-

PaCCMOTpHM CHCTeMy ypaBH8HHfi 3fiHlliT8fiHa H 6e3MaCCOBOrO CRa-

napaoro nona BHe nemecTna B cTaTn:llecKofi c~epHl!eCRH-CHMMeTpn:qaofi 

OTRpUTOfi M8Tp~Re 

ds£.·=- e.>.. clt£.- ri-(clf/-r~n2.8 ,,'f~) -f-ey d·t£. j 

(5) 

y 'I 
B aToll MeTpHKe ypanaean:H 3fiHlliTOtiHa (B ~opMe G,.=-glik ~' s~ecL 
~ - HLDTOHOBa rpaB~Ta~OHHaR noCTOHHHaR) npHH~MaDT BHA 

I A 
.1-r>.-e 

,~ 

1. +- ,..-Y'- e ~ 
r£ 

- k. 1£_ k ';) i/1 >J) I - - - f - ·-. llf .... :3 (; J 

. £..)( 11 I I lt. i ) 1 

( 
x'i V . Y -,\ . Y Y). )(. -. 1.t k ( .. ~-i 

l - 3 T :r i ;~ -r II·- ''t = - 3 't ·-_fr y 1 ) 
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CitaJistpHoe ypanneHRe cTaHoBRTCa 

lf/1+~ + y~~) v>' = 0 
(9) 

HeCMOTpSl Ha TO, tlTO B :noM CJiyqae CKaJistpHaJI KpRBR3Ha R_ = 0 
H ypaBHeHHe (9) H:MeeT "o6HtlHlli!11 BHA, ypaBHeHHJI 31!H111Tel!na CHJI:bHO. 

ycJIOXHSIDTCSI. ). y 

llerKO BHAeT:&, tlTO ecJIH HH OAHa H3 ~yHKUHI! e H e npH 

f"'_. 0 He CHHryJiapHa (He o6pa.Il\aeTCH B deCKOHetlHOCT:b), TO llOBe-

AeHHe B HyJie MOXeT 61lT:b TOJI:bKO CJieAyD~KM 

~ ~ y ~ 
e - A r- + ... ) e. == B • + ... , (IO) 

3AeC:& A H 1:> - TIOCTOHHHble. 

CJieAOBaTeJI:&HO, B pemeHRH 3aAatlH C ToqeqHUM HCTOtlHHKOM 6yAeT 

HMeTD MeCTO ( npH f- 0 ) mi6o CHHryJISipHOCTl>, JIH60 OC06eHHOCTD 
>. 0 ). 0" < BHAa e - . 0co6eHHOCTD BMa e ·-+ COOTBeTCTByeT TOMY, 

tlTO OTHOmeHHe AJIHHll MaJIOI! OitpyXHOCTH It AHaMeTpy npH i- 0 He 

paBHO Ti . QqeBMHO, 3Ta OC06eHHOCTD - HCTl'rHHaSI (He ycTpaHln.ro.SI 

HHKaltKM npeo6pa3oBaHHeM KOOpAHHaT). 

3aMeTKM, tlTO B cJiytlae ~zmepa pemeHHe (AJISI 6esMacconoro no-

JISI) npH f' _. Q BeAeT ce6SI CJieAyD~KM o6pa30M 

< < • ..!__ l. :tp ~ 
). !J. (J>~.m.) P-i i-p Y (.J.'X m.)H i-p · 

e = (i-p)2.lp I + ... ' e =c-r- r + ... J(II) 

< )(}'Yl. i 
P= < V>i..~rrt1+>tCP . J >. 

SAeCL G - cKaJiapHaaxoHcTaHTa, .T.e. HMeeTcll ocodenHocn e.-0 
TaKHM o6pa30M, B CJiyqae MOAH~HUKpOBaHHOrO ypaBHeHHSli B MeCTe . 

HaXo~eHHSl TOtletlHOrO HCTOtlHHita TIOJISI HMeeTCSl oco6eHHOCT:b H B03HH-

- 6-



KaeT BOnpOC 0 B03MOXHOCT~ ~cnonL30BaH~H pemeH~fl XO'Ifl 6U B Ka

qecTBe "Baemaero" pemeHHH. 

HHTepeCHO OTMeTHTL Ha~eHHOe B padoTe / 7/ Toqaoe qacTHOe 

pemeHHe 3~aqH (6 - 9) C ToqeqHUM HCTOqHHKOM nona. EcnH HHTer

pan cKanapaoro ypaBHeHHn (9) sanHcaTL B BH~e 

)..-Y 

Lf'=- G- e T 
rl- ' 

{I2) 

TO Toqnoe qacTaoe pemeaHe HMeeT BH~ 

'J ->- l a..)!l. q e = e. = l.i- ~" ) a.-= v' "T · (I3) 

~Halt Cl) 0 BU6HpaeTCH, KOHeqno, ~nn COOTBeTCTBHH C HLDTOHOBCKHM 

npH6nHXeHHeM H ~nH nonoJMTenLHOCTH MaCCH Been CHCTeMH, KOTOpan 

onpe~eJIHTCH H3 COOTHOilleHHH n· 
J,xm..·=clet.=,· 3 .. 

(I4) 

.Una 3Toro pemeHHSI Moxao noKasaTL, . qTo ocodeHHOCTL npH I= a.. 
¢HKTHBHa (T.e. HHBapHaHTH TeH30pa KpHBH3HH B 3TOn TOqKe HeOC0-

6eHHH), HO OC06eHHOCTL npH r~ Q oqeBH~HO - HCTHI!HaH. 3aMe

THM, qTo s~ecL cKanapHoe none 'f := 
1 
~a, npH 1- 0 Bo(,l6-

~e HeCHIIryJISipHO (B OTnHqHe OT cnyqan ~Hmepa, r~e CHHrynnpHOCTL 

norapH¢MHqecKaa), no RMeeTCSI JIHHennaa CimrynapaocTL npH i ..- tL • · 

HaKoneu, OTHCKHBasi pasnoxeHHe pemeHHH cncTeMu (6 - 9) npn 
' v i ).. 1. r- 00 , npH YCJIOBHH "ranHJieeBOCTH" ( e ·-. , e -. ) H COOT-

BeTCTBHH C HLDTOHOBCKHM-npH6JIHll:eHHeM ( .eV.-- .i- Jt~ht. ), Ha-

XO~Hl{ 

(I5) 
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->e i-
1>ol! )t ct.. 1 J) 

-r- --t--- + '") · r .3r;_ t'~ 
(16) 

x G-:t(xC~ .)::, !:) 
3,ll;OCb S<_· = 

9 
3 - }t.. nt , T. e. HMO eM Bll01!He 11l11DapUillH1Ib,llOB-

CIWO 11 llOBO)J;OHl'!O pelllOHHli Ha npOCTpaHCTDOIIHOlt dCCKO!lOII!lOCTH, aHa-

1!0rHIIHO cnyllaJO odHIIHoro cKanSipnoro ypannenHSI. 

PaccuoTpm.{ Teneph Bo3uonocn nocTpoennH H30Tponnoro 3aMK

uyToro MHpa C "mmeBH)J;llh!M 11 BOlJIOCTBOM de3 .n;aB1!0HHSI H HCTOtllll'!KaM>'l 

cKannpnoro nonn Tart-rpona-~epnHKOBa. 0Ka3HBaeTcH, !.lTD B 3TOM 

CJiytlae CYil\OCTByeT perneut-re ypaBHe!IHit (pa3yueeTCH, de3 ItOCMOJIOrH

tleCKOrO tlJ!OHa) B ¢opMe CTaTHtleCKOI BCOJ!OHHOI 3ltHillTOIHa 

3,D;OCb Qc - llOCTOSIHHaH. 

neiCTBHTeJibHO, B CHCTeMe OTCtleTa, CBSI3aHHOll C Be!lleCTBOM, npH 

OTCYTCTBHH ,naDJIOHHSI MaTept-raJibHhlit TeH30p Bell\eCTBa HUeeT O.ItHY He

HC!.le3a!Oll\YJO KOMnOHeHTY (m) 'I;," :: .P , 3,IteCb .f - HI!BapHaHTHaH. 

nJIOTHOCTb MaCC!:l, H ypaBHeHHH 3ii!IWTeiHa B MeTpHKe (17) llpHHl'!MaiOT 

BH,D; 

(18) 

_ .i_ {. _ K '{ ~) = l_ }( f 'L_ .}t J{. 2-if 2-_ _ _;2 >t. 'f tf• (19) 
a~ :i 3 / 3 t .3 ) 

y l 
3)J;0Cb TOqKoil Od03HatleHa npOH3BO)l;HaH d .. r · 
Ypanuentre ,n;JIH cKaJinpnoro noJIH HMeeT BH.n; 

(20) 

- 8-



v· 3,ll;eCI:. ;} - HHBapHaHTHaft nnOTHOCTI:. HCToqmutOB nonst. 061llee pe-

meHHe ypaBHeHHft (19) eCTI:. 

3,ll;eci:. G_1 - nocTostHHast H oT6pomeHa BTop~st nocTOSIHHast HHTerpHpo

naHHst, KOTOpast MO%eT 6UTI:. npH6aBneHa K BpeMeHH 1: • 
nnst nnoTHOCTH HCTOqHHKOB nonst H3 (20) nonyqaeM 

lJT06bl paCCMOTpeTI:. noBe,ll;eHHe nnOTHOCTH MaCCU p , nonOlltHM ,ll;nst 

onpe,ll;eneHHOCTH B cpOpMyne (21) C.L.:- i H 3HaK llJIDC. TOr,ll;a H3 

(18) HMeeM 
. . 2..2- -.2. 

{8JTx.Cl~).f = 3- 9ini~-~- .1.;~ ao .{1-~s ~~) . (23) · 

OTCD,ll;a BH,ll;HO, tiTO HMeeTcst o6nacTI:. 3HaqeHHii npeMeHH "C , npH Ko

Topux nnOTHOCTI:. MaCCU nonOXHTeni:.Ha. 3Ta o6nacTI:. BO BCSIKOM CJiyqae 

He MeHI:.me, qeM cne,ll;YIJillaSI -

(24) 

BHeR pemeHHe He HMeeT oco6eHHOCTeR. 

OTMeTHM cnoeo6pa3HOCTI:. nonyqeHHoro H30TponHoro cTaTHqecKoro 

MHpa CO CKannpHbiM noJieM. B HeM nemecTDO HenO,ll;BHXHO, a cKanstpHoe 

none H sapSI,ll;LI HenpepHBHO "nepeKaqHBallTCSI 11 B BellleCTBO (JIH60 Ha060-

pOT, BellleCTBO nepeXO,ll;HT B none). 

- 9-



; j 
' 

1 

CYJ!IeCTnyeT TaK:!e pemeHHe c nocToSIHHUM cKaJIS!pHUM noneM. Ilono:!HM 

B <flopMYJie (21) riOCTOS!HHytl C.1 ~ 0 H 3HaK riJIDC. Tor)(~ riOJiytta

eM 

.~ { 
~ = v·x:.- i< .P ·= 2. .t 

lt.]j~t- (i +.3r C<,~ 

3 f1-1-

1 = -.i. (!.. + fl2..) 13' L 
d lp; a.!" I V K. K 

(25) 

(26} 

3,IteCL 7 KaK CJie,l(yeT R3 (26), riOJiyttaeTCS! CBS!3L Melf.){y "pMHYCOM 

KpRBH3HH 11 MHpa Clo 7 rpaBHTa~OHHOn KOHCTaHTOtt H napaMeTpaMH 7 

XapaKTOpR3YD~HMH CKaJIS!pBOe riOJie, 

HeKOTOpoe OTJIHtiHe CHTya~HR OT CJiyttaS! OclHtiHOrO CKaJIS!pHoro 

ypaBHOHHS! COCTOHT B TOM, liTO ,l(JIS! Hero He CYJ!IOCTBYOT CTaTHtteCKoro 

H3oTponHoro pemebnH, ecnn none - 6e3Macconoe. Ecnn xe none 

11MaCCHBIJ00 11 
7 

TO CTaTHtteCKOe petneHRO cyrqecTByeT, R npHTOM BriOJIHO 

O,I{H03HatiHOO, nencTBHTeJILHO, ripH HaJIHtiHH Be~eCTBa 6e3 ,ItaBJIOHRS! 

H OclNtiHOrO CKaJIS!pHOrO riOJIS! C MaCCOtt ypaBHOHHS! 3nHIDTORHa H CKa

JIS!pHOrO flOJIR B MOTpHKO (17) HMODT B~,l( 

~ = ><.. ~2- +- K.f"t~i+ 8.JP<- f> ~ 
0 

! ·2. 2. 2.. 
- =-'}{lf .;-}<...~ 'f at- 1 . ) 

. .. 2. j v 

lf + f 'f =-~Jij 

Ocl~ee pewenne ypanHeHHR (28) ecTL 

- IO -

(27) 

(28) 

(29) 

I 
I· 
I 
I 

t.p ·::;:;.-

r.l(e oTclpomena KOHC 

npRclanneHa K npeMe 

(29) riOJiyttaeM 

'if 

J= 

IlJIOTHOCTL MaCCH 

p 

OCTaOTCR riOJIO!MTeJI 

L , npH61IH3HTOJIL!l 

B paMKax p~cc 

MO,l(H<fJHUlipODaHHl>IM 'j 

OTJIHtiHR B cnoncTBa 

B pacloTe 181 

MHpe H .l(BYX CKaJIHI 

ypannemtffi!H), npw; 

,l(HJICR C ripOTHBOriOl 

meHHe. 3aMeTHM, ttl 

HOrO riOJIR C oclHtiHl 

BH,l(eTL H3 BHpaXeH~ 

ft.=:. 0 7 HS CYJ!ISC 

meHHS! ~Jifl riOJIR,Ce: 

H MO~WjH!I~>!pOBaHHbll 



[SlpHllM. TIOJieM.' I!OJIOlmM 

: nnnc. TorAa.nonyqa-

(25) 

(26) 

il3L MeJr,IJ;y "paAHYCOM 

lHTOH H napaMeTpaMH, 

oc>uqnoro cKaJISipnoro 

CYIIleCTByeT CTaTHtieCKOrO 

Boe. EcnH ~e none 

rnyeT, H npHTOM Bnonne 

elJieCTBa c>ea AaBn.enHSI 

enHSI 3nnm:renna 11 cKa-

(27) ' 

(28) 

(29) 

·- dt-r 
lf ·- Ocfv£ 

(30) 

rAe OT6pomeHa KOHCTaHTa HHTerpHpOBaHlltSI, KOTOpaSI MOl!t6T cJllTL 

npH6aBJieHa !t BpeM6Hli '"( • ,llJISI nJIOTHOCTH CKaJI.!lpHoro 3apSI,Ita 113 

(29) nonyqaeM 

I!JIOTHOCTL MaCCll 

.f= 
1_-sl}-r 
4. :;r )(..a.; 

(3I) 

(32) 

OCTaeTCSI nOJIOl!tHTeJILHOn B H6KOTOpllX npeAeJiaX H3M6H6HHSI BpeMeHH 

't , npH6nH3HTenLHO onpeAeJISieuux cooTnomeHH'eM / fL '"C / < S 9 . 
B paMKaX paccMoTpenHHX 3aAati cKaJISipnoe none, onnCimaeMoe .. 

MOAHcpm:mponanHhiM ypanneHHeM, He odnapyl!tHnaeT npHHUHtlHaJILHoro 

OTJIHtiHSI B CDoncTBaX OT CJiyqaSJ OdlltiHOrO ypaBHeHHSI. 

B padoTe /B/ paCCt~TpHBaJiaCL 3aAaqa 0 3atmHYTOM HSOTpOnHOM 

MHpe H ABYX CKaJISipllllX nonSIX de3 HCTOtiHHKOB (c MOAHtPHUHpOBaHHllMll 

ypannenHRMll), npHtieM l.mTepnanLnun TeH3op OAHoro us nonen nno

AIIJICSI C npoTHBOTIOJIOl!tHllM 3HaKOM, li dllJIO Ha~eno CTaTl!ti6CKOe pe

li16Hlte. 3aMeTHM, tiTO B HallleM TIOAXOA6 (npH ytiaCTHli OAHOrO CKa1!Sip

HOrO riOJISI C OcJlltiHbiM SHaKOM y MaTepHaJILHOrO T6H30pa), KaK JierKO 

BHA6TL H3 BupaxenHn (22) H (31) H ypaBHeHHSI (28), BSSITOro IIpH 

fl= () , He cYIJieCTBye:r cTaTHtiecKoro saMKHy:roro H3oTponnoro pe-
' 

meHHSI AJ!R TIOJISI de3 liCTOtiHHKOB, OIIHCllBaeMoro KaK OdlltiHllM, TaK 

H MOAHqJHUHpOBaliHllM CKaJISipHllM ypaBHeHHBM. PaSYMeeTCSI, ;3!0 
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He 03Haq~eT,qTO He C~eCTByeT ~HHaMHqecKHX pemeHHI (BceneHH~X 

~p~Ha). 

Enaro~pD npo~eccopa M.A.MapxoBa H npo~eccopa H.A.qepHH

xoBa sa HHTepec x pa6oTe H 3.A.TarHpoBa 3a o6cy~eHHH• 

JlHTepaTypa: 

I. N.A.Chernikov, E.A.Tagirov. Ann.Inst. H.Poincare 2, 109 

(1968). 

2. P. ITeHpoy3. JiexuHH, npoqHTaHH~e B mxoxe Jle3-ym, 1963 r. B 

C60pHHKe "rpaBHTa!UfH H TOITOHOrH.!l 11
, "li!Hp", M., 1966. 

3. C.G.Callan, S.Coleman, R.Jackiw. Ann.of Phys. 22, 42 (1970). 

4. H.3.~Hmep. X2T~ 18, 636 (1948) 

5. P.A.AcaHOBa XST~ 2l,c 673 (1967). 

6. P.A.AcaHOB. T~ _g, 289 (1970) •. 

7. K.A.EpoHHHKoB, B.H.Men&HHKOB. ITperrpHHT BHHH~H 70-2, M., 

1970. 

8. K.A.Bronnikov, V.N.Melnikov. 

ITperrpHHT HT~ 69-21, KHeB, 1969. 

PyKOITHC& ITOCTyrrHna B H3~aTeX&CKH~ OT~en 

15 anpen.!l 1971 ro~a. 
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I1 perrpHHTbi H coo6me 
. HMHOrO o6MeHa1 yHHBepcH 
Hay"!HbiM rpyrrnaM H OTJlE 

I1ony"!aTenRM H3Jl8HH 
RBHTb HHHUHaTHBY s'6ecr 

o6MeHa · npliHHMSIOTCR Ha: 
ny6nHK8UHH no TeMaTHKe 

E.oHHCTB€HHbiA .BH.O··.l 

~i aTo perrpHHTbi ( OTTHCKH c· 
H pS!.oe cnyqaes Mbi 

6onee KpyiTHbiM nony'laTe. 
cnaTb HaM K8KHe-nH60 KE 

>Kypaanhi, H3.0aiO.UlHecSI s .. 

H3naTenbcKHA oTnen 
COB Ha BbiCbinKY H3.08HH~ 
yKa3biBaTb HHJleKC 3anpa 

,.. 
£1HCbM8 ITO seeM BOI 

oT.oeiib'Hbie · H3.0aHHSI cne.oy~ 

A.opec .OnSI ITOCbinKH 

6ecnnaTHoil no.onHcKH c ua : 
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