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DaplKBilK!II C.C., Ca3oa H.B., 'fynTaM 11. Pl5 - 11685 

Doac11: cna6oro seATpan&soro TOKe B NN -83aaMonelcTass no 
cwa~aasa~ qeTsocTB ypoauel 8 anpe 18F 

Onacas sJtcnepawesT no B3NepeBBlO uap)[fnspsol nonSipa3auaa raNMa
n)"!&lt 1,08 MsB nepexona 8 18 F. Oonyqes npea8apaTenbHhlll p83yn&TaT 
PC •(3,1!.3,4)" 10-2. 

Pal5c>1'a awuonaeaa a Jla15opaTopaa aeiiTposaoll cp311JtB OH51H. 

DpeupaRT 0tS•e.aaaeaaoro &BCTBT)"Ta anepllhlx accneao8a&IIA. lly6aa 1978 

Perzhitsky S.S., Sizov J.V., Chultem D. Pl5 - 11685 

'The Search for Weak Neutral Current in NN Intere.ction 
Through Parity Mixing of 18 F Levels 

The experiment on circular polarization of gammas from 1.08 
1.08 MeV tre.nsition in 18F is described. The preliminary result 
was obtained as follows P c • (3.1 ± 3.4) • 10-2 · • 

The investigation has been performed at the Laboratory 
of Neutron Physics, JINR. 
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BBE,4EHHE 

B HacToJm~ee speMJI 6eJMIOOHHoe BJaaMo.neiicTBBe Heii

TPHHo BbiCOI<HX :mepraii c HYI<JIOHaMif'1,2/ npHHJITO C'IHTaTL 

I<ai< npoJIBJieHae cna6wx HeiiTpaJILHbiX TOI<OB B npo~eccax 

c yqacTHeM nenToHoB. O.nHai<o .IJ;JIJI BbiJICHeHHJI npapo.nw 

Tai<OrO B3aHMO,IJ;eHCTBHJI 6biJIO 6bl cyiQeCTBeHHbiM ero no,IJ;· 

TBep)K,IJ;eHHe B B ,D;pyrHX THnax 3I<CnepHMeHTOB. 

Tai<, accne.noaaHHJIBJaHMo.neiicTBHHJJiei<TpOHHbiXaHTH

HeiiTpHHo C Hyi<JIOHaMH BCe eiQe He ,IJ;aJIH nOJIO)KBTeJILHOrO 

OTBeTa:'
3 

•
4

( CaTya~HJI JHa'IHTeJILHo ycJIO)KHHJiaCL HJ- Ja 

nOJIBJieHHJI npOTHBOpe'IHBbiX peJyJILTaTOB /H3 06JiaCTH aTOM· 

HbiX JIBJieHHH/no He COXpaHJIIOIQeMy 'leTHOCTL OnTH'IeCI<OM1: 

BpaiQeHHIO nJIOCI<OCTH nOJIJipHJa~HH B napax BHCMyTa/S- / 

B :noii CBJI3H HeJaBHCHMble 3I<CnepHMeHTbl no nOHCI<y 

J<Wlei<Ta cna6wx HeiiTpaJILHbiX TOI<OB B NN - BJaHMo.neii

CTBHH B JI.IJ;pe npao6peTaroT oco6oe JHa'leHHe. 

~eHCTBHTCJILHO, HeiiTpaJILHble TOI<H npHBO.IJ;JIT I< 3Ha

'IHTeJILHOMY HJMeHeHHIO He coxpaHJIIOIQero 'leTHOCTL NN·aJa

BMo.neiicTBHJI, OC06eHHO ero H30Bei<TOpHOH 'laCTH /!'iT =1/. 
lloJToMy BeJIH'IHHa cMewaaaHHJI JI.IJ;epHwx ypoaHeii no 'leT

HOCTH MO)KeT CJIY)KHTL I<pHTepHeM Bbi60pa Me)K.IJ;y TeOpHJIMH 

C HeHTpaJILHbiMH TOI<aMH HJIH 6e3 HHX/8-10,11/. 

CMewaaaHae ypoaHeii no 'leTHOCTH npoJIBJIJieTCJI B 

HHTepcllepeH~HH Me)K.IJ;y peryJIJipHbiMH H HeperyJIJipHbiMH 

MYJILTHnOJIJIMH H ~HPI<YJIJIPHOH nOJIJIPHJa~BB raMMa·Jiy'leii, 

HCnyci<aeMbiX H3 HenOJJJipHJOBaHHOrO COCTOJIHHJI. AHaJIH3 

Tai<oro CJiy'laJI npHMeHHTeJJLHO K JI.IJ;py tSF npoBe.IJ;eH B 

pa6oTe rapa H .np/ 12 / R.npo 18F JIBJIJieTCJI YHHKaJILHbiM 

CJiyqaeM, .IJ;JIJI I<OTOporo B03MO)f(Hbl .IJ;OCTaTO'IHO peaJIHCTH

'IeCKHe o~eHI<H BeJIH'IHHbl ~HpKyJJJipHOH nOJIJipH3a~HH, a CaM 

Jcllcllei<T HeHTpaJILHbiX TOKOB YCHJJeH .IJ;O 3KCnepHMeHTaJILHO 

BJMepHMoro ypoBHJI. 
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Ha puc. 1 npuse.o;eua cxeMa HH3Kone>Kamux yposueil 
.11.o;pa 18 F. I..{HpKyn.llpHa.ll non.llpH3aUH.II 1,08 M3B raMMa
nyqeil, BOlHHKaiOJ.Ua.ll HJ·Ja npucyTCTBH.II B NN-slaHMo.o;eil
cTBHH ue coxpaH.IIJOmeil l.feTHOCTL HlOBeKTopuoil I!\ T =1/ 
KOMllOHeHTbl, MO>KeT 6biTb 3allHCaHa B BH.D;e: 

,., _ L. ill!!lL < o+11 v PNc 1 o-;- o >. 
PC !\E IIE111 ' 

r.o;e 
IIM111 

iTETil 
• OTHOWeHHe npHBe.D;eHHbiX Ma TpH'iHbiX Jne-

MeHTOB MarHHTHOf'O H JneKTpH'IeCKOf'O .D;HllOnbHbiX nepexo· 
.D;OB, KOTOpoe MO>KeT 6b1Tb OUeHeHO H3 3KCllepHMeHTanbHO 
H3MepeHHbiX BpeMeH >KH3HH COOTBeTCTBYIOJ.UHX ypOBHeB 
0- H o+; !\ E "' 40 1<3B - paccTOJIHHe Me>K.o;y JTHMH 
ypoBH.IIMH; < 0; 1IVPN9 OJ)>- npuMeCHbiB Ma TPH"'HLIH JneMeHT. 

u r 1121 Pe3ynLTaTLI Bbll.fHcneuuu apu H .o;p. · senH'fHHLI uup-
Kyn.llpuoii non.11pu3auuu 1,08 M3B raMMa-nyqeii c ucnonL-
3osauueM Mo.o;eneii cna6oro B3aHMo.o;eiicTBH.II Ka6u66o H 
Baiiu6epra-CanaMa, npuse.o;eHbl B ma6Auf.le. 

Moaenb 

Ka6u66o 

BaiiH6epr
CanaM 
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TonbKO 
38pR>KeHHbie 

3apmKeHHbie 
rrmoc Hei1 -

TpanbHbie 

BemPUifia UlfPKYlH!pHofl nons:~

pli38Uiflf ( Ey =1 ,08 M:clB, 18 F) 
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Puc.J. CxeMa HU3KoAeJKaJ14UX ypoeueii .11opa 18F. 

CTonL 6onLwoe pa3nH'IHe senHl.fHH O:>Ku.o;aeMoil uupKyn.llpuoil 
nonspaJauua .o;n.11 .o;syx Mo.o;eneil u cpaBHHTenLHO 6onLWa.ll 
ee senB'IHHa .o;nJl Mo.o;enu Baiiu6epra-CanaMa nocny:>Kanu 
CTBMynOM .D;n.ll BblllOnHeHBJI HaCTO.IImero JKCnepHMeHTa. 

3KCIIEPHMEHT 

HacTo.11muil JKcnepuMeHT Bblnonueu ua JneKTpocTaTa
'lecKoM reuepaTope 3r-5 Jla6opaTOpHB HeBTpOHHOB cilH3BKB 
OHJIH. Bo36y:>K.o;eHHble .II.D;pa nonyqanucL B peaKUBB 
16

0(
3

He,p)
18

F. IlfB cpaBHBTenLHO HB3KBX JHeprBJIX YCI<O· 
peHHbiX BOHOB He j ... 4 M3B/ B cpe.o;ueM TOKe 10·20 MKA 

JTa peai<UB.II o6ecnequna npaeMnewyiO BHT.eHCHBHOCTL raw
Ma·I<sauTos c JHeprueil 1,08 M3B. 

BLI6op KBCnOpO.D;CO.ttep>Kameil MBWeHB B ee KOHCTPYKUBB 
.D;nJI Tai<BX TOKOB H JHeprBB HOHOB ~e Ollpe.o;en.llnCJI ycno· 
BBJIMB npOBe.D;eHBJI .D;nBTenLHWX B3MepeHBH 6e3 3&MeTHOf'O 

B3MeHeHBJI BWXO.D;a pe&I<UBB, a T&K:>Ke Tpe60B&HBJIMB CBe.o;e • 
HB.II I< MBHBMYMY nolKHoi acuwweTpau. H3 6onLworo 'IBcna 
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uccne~oBaHu~x o6pa3UOB uau6onee no~xo~x~eu ~nx ~au

uoro 3KCnepHMeHTa OKa3aJiaCL TOJICTaR MHllleHL H3 KBapua 

(Si 0 2 ) , OXJia)l(~aeMaB B03~YlllHOH CTpyeu. 

llonBpu3aiJ.HB raMMa-nyqeu H3MepxnacL MeTo~oM npo

nycKaHHB qepe3 HaMaruuqeuuoe )l(ene3o /"ApMKo"/. CM. 

puc. 2. 
PaJMepLI nonBpHMeTpa 6~nu onTHMH3HpoBaHLI ~nB 3Hep

ruu raMMa-nyqeu 1 M3B c y'leTOM reoMeTpuu on~Ta. 

cl>yHKUHouanLHaR cxeMa ycTaHoBKH I puc. 3/ o6ecnequ

Bana H~eHTH'IHOCTL yCJIOBHH H3NepeHHB ~JIR 060HX HanpaB

neHHH MarHHTHoro nonx nonJipHMeTpa B Te'leHue ~nuTenL
uoro BpeMeHH H ~OCTaTO'IHO B~COKOe 3HepreTH'IeCKOe pa3-

pellleHHe npu 6onLlllHX 3arpy3Kax. Oua cocToBna H3 peru

cTpupyromeu u ynpaBnBimueu qacTeu c ueo6xo~HM~MH 

o6paTH~MH CBB3JIMH. K perHCTpHpyromeu 'laCTH OTHOCBTCB 

raMMa-cneKTpoMeTp H aMnnuTy~uo-uu~poBoH npeo6pa3o

BaTenL, o6~He ~JIR o60HX COCTORHHH llOJIBpHMeTpa, a 

TaK)I(e ~Ba H~eHTH'IH~X 3allOMHHaiOIUHX ycTpOHCTBa. 

K ynpaBJIBIOJUeH qaCTH CXeM~ OTHOCBTCB CHCTeMa, 

Onpe~eJIBIO~aB CKOpOCTL nepeKJIIO'IeHHR UHKJIOB Ha OCHOBe 

H3MepeHHJI 3apB~a llY'IKa Ha MHllleHH, H C06CTBeHHO 6JIOK 

ynpaBneHHJI COCTOBHHBMH llOJIJipHMeTpa H 3allOMHHaiOJUHX 

ycTpoucTB. 06paTH~e CBJI3H o6ecne'IHBanu npaBHJILHYIO 

nocne~oBaTeJILHOCTL pa6oT~ BCeX 'laCTeH ~YHKUHOHaJILHOH 

CXeMLI H 3aiUHTY HaKallJIHBaeMOH HH~OpMaUHH OT B03MO)I(

HbiX noMex. 

CepLe3uou npo6neMo8 B 3KcnepuMeHTax no H3Mepeuuro 

Manblx BenH'IHH uupKynxpuou nonJipHJauuu raMMa-KBaHTOB 

JIBJIReTCJI llO~aBJieHHe JIH60 KOppeKTHbiH y'leT 3~eKTOB 

JIO)I(HOH aCHMMeTpHH, KOTOpble MOryT HMHTHpOBaTL HJIH 

MaCKHpoBaTL H3MepxeMyiO BenH'IHHy. B uacToBmeu pa6oTe 

3Ta Ja~aqa pemanacL ua~ne)l(a~HM Bbl6opoM reoMeTpHH 

OllbiTa /aKCHaJILHaJI CHMMeTpHB/ H pa36HeHHeM BCero 

HHTepBaJia 3KCll03HUHH Ha 60JILlllOe 'IHCJIO KOpOTKHX, nonap

HO H~eHTH'IHLIX, UHKJIOB nepeKJIIO'IeHHJI CHCTeMbl /nHHeu

HOCTL H3MepeHHJI 3apJI~a, nepeKJIIO'IeHHe MaJibiM 3apJI~OM/, 

a TaK)I(e npoBe~eHHeM pJI~a KOHTponLHbiX 3KcnepuMeHTOB 

B YCJIOBHRX, 6JIH3KHX K pa60'IHM. 

B npHHUHlle, MO)I(HO paCCMaTpHBaTL KOHTpOJILHble 3KC

nepHMeHT~ ~BYX BH~OB. llepBoe - 3TO H3MepeHHe aCHM

MeTpHH ~JIR raMMa-KBaHTOB C H3BeCTHOH llOJIRpH3aUHeH, 
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Pb Fe Pb 

Puc.2. CxeMa 3KcnepuMeH1/ra. 

rAMMA 
CrlEKTP 

Puc.3. ~YHKijUOHaAbHaR cxeMa ycmaHooKu OAR U3MepeHUR 
ijUPKYARpHoii nOARPU3QijUU. 3oecb: B - oeHrtUAU, y n -
ynpaoAReMbre oeAumeAu, T - mpuzzepbr, B - 6AoKupoeKu, 
Al(II - aMnAumyOHo- ijUfPpoeoii npeo6pa3ooarreAb, A - lmew
Hee ynpaeAeHue, •I• - !JUAWIOp ~apaOeR, liT - UHmezpamop 
fllOIW. 
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KOrAa MO)KeT 6blTL nony'leHa HHfl>opMaUHJI o oenH'IHHe 

nonJipH3aUHOHHOH 34>4leKTHBHocTH ycTaHOBKH. BTopoe - 3TO 

H3MepeHHe acHMMeTpHH AnJI raMMa-KoaHTOB, nonJipH3auu

ei KOTOpblX MO)KHO npeHe6pe'IL /"HyneBOH" ODblT/. 

3KcnepuMeHTbl nepsoro poAa He npoBOAHnHcL, noc

KonLKY Bbl60p COOTBeTCTBYIOIUero HCTO'IHHKa raMMa- KBaH

TOB npeACTaonJieT co6oi caMOCTOJITenLHYIO npo6neMy. Be

nH'IHHa DOnJipH3aUHOHHOH 34>4leKTHBHOCTH ycTaHOBKH onpe

AenJinaCL pac'leTHblM nyTeM/13/u AnJI raMMa-KoaHTOB c 
' 

3Hepruei 1,08 M.JB cocTaonJina "'1~. 
3KcnepHMeHTbl BTOporo POAa C HCTO'IHHKaMH 6°CoH 

2
1-Ja, a TaK)Ke C HCDOnL30BaHHeM 'IHCTO 3neKTpOHHblX CpeACTB 

DOKa3anH, 'ITO annapaTypHaJI aCHMMeTpHJI COCTaBnJina Be· 
nH'IHHY MeHLWe 2 · 1 o- 7 . 

0AHaKo Hau6onee npJIMblM cnoco6oM y'leTa annapaTyp

Hoi aCHMMeTpHH JIBnJieTCJI MeTOA BHyTpeHHero penepa, 

KOrAa OAHOBpeMeHHO H3MepJieTCJI aCHMMeTpHJI B APYrHX 

yqacTKax cneKTpa Toro )Ke JIApa, AnJI KOTOpblx nonJipH3a

UHH He O)KHAaeTCJI. 3TOT MeTOA aBTOMaTH':feCKH Y'IHTblBaeT 

He TOnLKO aCHMMeTpHIO, KOTOpaJI BblJIBnJieTCJI "HyneBblMH" 

ODblTaMH, HO H aCHMMeTpHIO, o6ycnooneHHYIO npouecCaMH 

CTaTHCTH'IeCKOrO xapaKTepa, TaKyiO KaK fl>nyKTyaUHJI Be· 

nH'IHHbl TOKa, H3MeH,eHHe fl>opMbl H pa3Mepa "DJITHa" Ha 

MHWeHH H T ·A· 

3aMKHyTaB KOHCTpyKUHB nonBpHMeTpa D03BOIIJina HC

KniO'IHTL BnHBHHe nepeKniO'IeHHJI MarHHTHOrO DOnB Ha Ka· 

'leCTBO DY'IKa, TeM CaMblM yMeHLWana BepOBTHOCTL DOJIB· 

neHHB nO)KHOH aCHMMeTpHH CHCTeMaTH'IeCKOrO xapaKTepa. 

OEPAEOTKA H OECY)J(,[!EHHE PE3YJibTATOB 
H3MEPEHHR 

Ha puc. 4 noKa3aH yqacToK cneKTpa raMMa-nyqei 

H3 peaKUHH 16 0 (3He ,pj 8F B HHTepecyiOll(eH HaC o6naCTH. 

CneKTpbl, COOTBeTCTBYIOIUHe ABYM HanpaoneHHJIM BeKTOpa 

HaMarHH'IeHHOCTH DOnBpHMeTpa, HaKannHoanHCL B YCTpOH· 

CTBaX DaMJITH H DOABepranHCL AanLHeHWeH CTaTHCTH'IeC· 

Koi o6pa6oTKe. OnpeAeneHHe acHMMeTpHH A CBOAHTCB 
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HOMEP KAHA/\A 

Puc.4. Tunu~HM~ aMnAumy~HM~ cneKmp, 
.JKcnepuMeHme. 

- ___l_ 

1600 

U3MepJieMbl~ 6 

K uaxo)KACHHIO nnomaAeH fl>oTonHKOB H noACTaHOBKe nony

'ICHHLIX HHTerpanoB B 06bi'IHOC Bblpa)KCHHC: 

Nt -N-
A ·----

N t tN-

- + r.LJ.e N H N - qucno OTC'ICTOB AnB cnyqaeo, KOr.LJ.a ua-

npaoneuue MarHHTHoro nonB napannenLHO unu aHTHnapan

nciiLHO uanpasneuuro uMnynLca fl>oToHa. Bbl'IHTaHue fl>oua 

DpOHJBO)J.HnOCb DYTCM DO)J.rOHKH ero BHC DHKa /KpblnbJI 

CIICBa H cnpaoa/ DOIIHHOMOM BH)J.a 
i• t-4 
~ ei k I 

iz-4 
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r,D,e k - HOMep KaHana, H nocne,D,yiOJ.Qeii 3KCTpanoJIJIU.Heii 
ero B o6nacTL ~oTonHKa. Bcne,D,CTBHe ManocTH senuqHHW 

3~eKTa OWH6Ka B ero onpe,D,eJieHHH H3 pa3HOCTH nJIOJ.Qa,D,eii 

~OTOnHKOB CyJ.QeCTBeHHO 3aBHCHT OT TOqHOCTH OnHCaHHJI 

~OHa. ll03TOMy B ,D,aHHOH pa6oTe ,D,JIJI onpe,D,eJieHHJI pa3HOCTH 

nJIOJ.Qa,D,eii HCnOJIL30BaJICJI MeTO,D, noKaHaJILHOrO BWqHTaHHJI 

cneKTpOB, CB060,D,HWH OT npoue,D,ypw OnHCaHHJI ~OHa. /Bbr

quTaHHe ~OHa npOH3BO,D,HJIOCL TOJILKO B 3HaMeHaTeJie BW· 

pa>KeHHJI ,D,JIJI A, r,D,e ToqHocTL onucaHHJI ~oHa y>Ke He 

JIBJIJieTCJI CTOJIL KpHTHqHoii/. KoHeqHo, noKaHaJILHOe BW

quTaHHe ,D,OnyCTHMO, eCJIH o6ecneqeHa H,D,eHTHqHOCTL ycno

BHH H3MepeHHJI ,D,JIJI 060HX COCTOJIHHH nonJipHMeTpa. JlerKO, 

o,D,HaKo, noKa3aTL, qTo TaKaJI o6pa6oTKa cneKTpa B03Mo>K

Ha H B o6~eM CJiyqae, npHqeM HOpMHpOBKa no BHyTpeHHeMy 

penepy OKa>KeTCJI BWnOJIHeHHOH aBTOMaTHqeCKH. ll03TOMy 

,D,JIJI BWqHCJieHHJI aCHMMeTpHH HCnOJIL30BaJIOCL BWpa>KeHHe, 

06'Le,D,HHJIIOJ.Qee npeHMyJ.QeCTBa noKaHaJILHOrO BWqHTaHHJI 
H sHyTpeHHero penepa: 

At -AR A,.. __ ,.__;;.;.__ 
w 

r,D,e A t - acHMMeTpHJI sceii nnoJ.Qa.D.H nuKa 1,08 M 3B; 
AR - acHMMeTpHJI, onpe,D,enJieMaJI no qacTJIM cneKTpa, r,D,e 

nonJipH3aU.HJI pasHa HYJIIO /sHyTpeHHHii penep/; w - .D.OJIJI 

~OT03JieKTpuqecKoro 3~eKTa so sceii nno~a.D.H nHKa 
1,08 M3B. . 

llo H3MepeHHOH aCHMMeTpHH C yqeTOM 3~eKTHBHOCTH 
nonJipHMeTpa 6wn nonyqeH npe,D,sapuTeJILHWii pe3yJILTaT 

,D,JIJI BeJIHqHHW U.HPKYJIJipHOH nonJipH3aU.HH y - nepexo,D,a 
1,08 M3B: 

PC= /3,4±3,1/.10-2 . 

B 3KCnepHMeHTe eJ.Qe He .D.OCTHrHyTa Heo6xo,D,HMaJI Toq

HOCTL, KOTOpaJI n03BOJIHJia 6w C,D,eJiaTL onpe,D,eJieHHWe 

awso,D,w. B HacToJI~ee speMJI npose,D,eHw pa6oTw no nosw

weHHID 3~eKTHBHOCTH ycTaHOBKH H yseJIHqeHHIO CKOpOCTH 
Ha6opa CTaTHCTHKH. 

llpH no,D,rOTOBKe HaCTOJIJ.Qeii CTaTLH CTaJI H3BeCTeH pe-

3YJILTaT auanoruquoro ne3aBHCHMoro 3KcnepHMeHTa aMe-

10 

PHKaHCKHX ~H3HKOB,KOTOpWe B TaKOH >Ke peaKUHH noJiyqHJIH 

JHaqeHHe UHPKYJIJipnoii nonJipHJaUHH Pc =/-0,7±2,0/·10-: 3 

qTo JHaquTeJILHO HH>Ke aenuquuw, O>KH.D.aeMoii no MonenH 

Baiiu6epra-CanaMa 

,lJ;aJILHeHWHH nporpecc B 3THX HCCJie,D,OBaHHJIX, CBJI3aH

HWH KaK c npoaepKoil a He3aBHCHMWX 3KcnepHMeHTax 

y>Ke nonyqeuHwx peJynLTaTos, TaK H c noswweHHeM 

HX TOqHOCTH H Ha,D,e>KHOCTH, npe,D,CTaBJIJieT HeCOMHeHHWH 

HHTepec BBH.D.Y ~YH.D.aMeHTaJILHOCTH pewaeMOH npo6neMW. 

B 3aKniOqeHHe asTopw xoTenu 6w no6naro.D.apHTL aKa

neMHKa 1i. M .lloHTeKopso Ja CTHMynupyiOmHe o6cy>K.D.eHHJI 

npH nocTaHOBKe HaCTOJIWero 3KCnepHMeHTa, aKa,D,eMHKa 

H.M.~panKa 3a coseTw H no,D,.D.ep>KKY npose,D,eHHJI .D.aHHoii 

pa60TW B Jla6opaTOPHH HeiiTpOHHOH ~H3HKH, npo~eccopa 
q.liapueca 3a JII06e3HOe coo6J.QeHHe o csoeM 3KcnepuMeH

Te, B.,ll;.Wu6aesa Ja peaJIHJaUHIO ~YHKUHOHaJILHoii cxeMw 
ycTaHOBKH, H.A. qenypqeuKo H rpynny 3KCnnyaTaUHH 3r -5 
Ja o6ecneqeuue pa6oTw ycKopuTenJI. 
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PyKonucb nocmynuAa 8 u3oameAbCKuu omoeA 
21 woHJI 1978 zooa. 
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