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.Peaxa•a 

PIOton enerqy 
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npu H3Y'l9HHH H,ll9pHbiX peaKUHil:, npOHCXOJlH!.UHX ITO.Il Jl9ii:CTBH9M npoTOHOB 

BblCOKHX 9Hepruil:, B 110CJl9JlH99 Bp9MH 60JlbW09 BHHM8HH9 YJl9JlH9TCH TSK H83blBae

MbiM 'npOCTbiM' Sl,ll9pHbiM p98KUHHM1 KOr,lla HJlpO-npO.IlYKT OTJlH'l89TCH no 38pH

/1 2/ 
JlY H M8CCe OT H,llp8-MHW9HH He 6onee, '19M Ha O.llHY 9JlHHHUY 

1 
, 

K peaKUHHM yKaaaHHoro THna oTHOCHTCH H peaKUHH (p, p17+) , HaKonneHHe 

9KCnepHM9HT8JlbHbiX CS9Jl9HHil: 06 9TOil: p98KUHH npe,llCT8BJlH9T HHTepec C JlBYX T0-

'19K apeHHH, Bo--nepsblx, 9T8 pe8KUHH, K8K H JlpyrHe npocTble HJlepHbie peaxuHH, 

Ill 
.llOJlJKHa 6biTb qyscTBHTeJl&Ha K CTPYKType H.llpa-MHWeHH • Bo-sTOpblx, OJKHJlSeT-

CH, 'ITO S M9X8HH3M STOll peaKUHH Cyi.UeCTB9HHblll BKJ18Jl SHOCHT 0JlHOM930HHbl9 

/3/ 
S38HMO.Il9llCTSHH , 

Cse.lleHHH 06 HCCJl9JlOS8HHbiX K H8CTOHIU9MY speMeHH peaKUHSIX (p, p 77+) H8 

p83JlH'IHbiX H,llpax npHB9Jl9Hbl S T86JlHU9 1, 3aM9THM 1 'ITO see HCCJl9JlOS8HHH STOll 

p98KUHH SbinOJlH9Hbl pa,llBOXHMH'l9CKHM MeTOJlOM, 

UenbiO HacToHI.Uell pa60Tbl HSJlHJlOCb HayqeuHe <PYHKUHH soa6yJK.IleHHH peaK-

27 t 27 
UHH AI (p, P17 ) Mg s HHTepsane $1eprHll npoTOHOB oT 130 .llO 660 Mas. Bbii"i 

6op 8Jl!OMHHHH B K8'19CTB9 MHW9HH 6bln o6ycnOBJl9H 11P9JK,Il9 scero T9M, 'ITO H3y'l9HH9 <iJyHK

UHH B036yJKJl9HHH pe8KUHH (p, p 17+) B 06Jl8CTH nerKHX H.ll9p ,llO CHX nop He nposo-, 

JlHJlOCb, Cyi.UeCTS9HHO OTM9THTb T8KJK9 S03MOJKHOCTb nony'l9HHH MHW9H9il SbiCO-

KOll CTeneHH 'IHCTOTbl II y Jl06CTSO H86Jli0Jl9HHH npO.IlYKT8 peaKUHH, nocne,llH99 CSR-

3j:IHO K8K C MOHOB30TQI1HOCTb10 8Jl!OMHHHSI, T8K H C T9M 1 'ITO S Sbl,ll9JlS19MOll <iJp8KUHH 

. M"27, MSrHHH npHCyTCTByeT JlHWb H30TOI1 a 

MHW9Hb 

AI 

65 
Cu 

l 115 n , 

x x) BoaMOJKHO 

Ta6nHua l 
+ CeqeuuH peaxuHH ( p, p 17 ) 

3HeprHSI npOTOHOS1 

Mas 

5700 

0 T 100 p.o 440 

OT. 120 JlO 660 

5700 

OT 2000 p.o 6200 

OT 120 JlO 660 

OT 72() JlO 6200 

38Bb!W8HH8 "' 25% 

0.08 

0,2 

o,sxx 

xx) Ton&xo sepxuul npe.llen, 

u· M6 CCbiJlK8 

o.1 + 01 4 

(npH 440 Mas) 5 

(npH 660 Mas) 6 

0.22 7 

0,21x) 8 

(npH ·660 Mas) 9 
3XXJ 10 
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noCTBHOBitB SKCnepHM9HTa 

,llnst o6ny'leHHSI HCHOnb30B&nHCb o6p&3Ubi anroMHHHB1 cneltTp&nbHbiA &H&iJH3 !tOTo-

pbiX noKasan HanH'IHe 6onee TB)KenbiX npHMeceA:: )Kenesa - He 6onee 0,0018%1 

KpeMHHH - He 6onee 0,0016%, we.aa - He 6onee 0,001%. YxasaHHas CTeneHb 'IHCTOTbi 
27 

MHweHeA: nossonsma npeHe6pe'lb o6pasoBBHHeM MA s pesynbT&Te peaxuaA: pacme-

nneHHH H30TOnOB TSI)KenbiX sarpH3HeHHA:. 

MHWeHb H3rOTBBnHBBnBCb B BH,lle nnaCTHHitH p83MepoM 7 X• 12 MM H TOniUHHOA: 

0,4 MM. B O.llHOM o6ny'leHHH acnonb3osanHCb TPH nnacTHHKH, yKpenneHHbre Ha .aep)Ka

Tene TBKHM o6pasoM, 'ITO ny'IOK npoTOHOB npoxo.aan nocne.aosaTenbHO 'lepes see nnac

THHKH BJlOnb CTOpOHbi 7 MM. KB)KJl8B nnaCTHHK81 BO H36e)K8HHe sarpB3HeHHA: 38Bep-

HyT8SI B CneTp8nbHO-'IHCTyiO aniOMHHHeByiO <!Jonbry TOnlUJIHOA: 
27 

- 10 
f.L 

, acnonb3osa-

nacb .anH onpe.aeneHHB ce'leHHH oOpasosaHHB Mg 

06ny'leHHe MHWeHeA: npOBO,llHnOCb HB BHyTpeHHeM ny'IKe npOTOHOB CHHXpOUHKno

TpOHB 01:1SJJ:1 H Jl~HnOCb 06bi'IHO OKOnO 15 MHHYT• l13MeHeHHe SHeprHH npOTOHOB JlOCTJt

ranoCb nOCTBHOBKOA: MHWeHR HB pasnH'IHbie p8JlHYCbi Op6HTbi yCKOpBeMbiX 'IBCTHUo 

nocne o6ny'leHHB MHweaa pacTsopsnacb s 100 Mn rops'leA: 20% NaOH .PacTaop 

pas6asnsmcH so.aoA: .ao 5% no NaOH R. <PanbTposancs qepes CTeKnRHHbiA: <PanbTp Tana 
,, '' 

Sin fr S-31 noKpbiTbiA <PunbTposanbHOA: 6yMaroA:. 06pasosaswaA:cs npH o6ny'leHHH 

/11 12/ 
MarH~~ npaKTH'IeCKR nonHOCTbiO cop6aposancs 6yMaroA: H <PanbTpOM • • 0HH npo-

MbiBanHCb 20 Mn 5% NaOH H 3BTeM BO.llOA JlO OTpRUBTenbHOA: peaKUHif HB ROHbi rRJl

pOKCHna. MarHHA: CMbrsancH 7 Mn lN HCI B cTexnBHHyro npo6apxy JlHBMeTpoM 18 MM. 

B aToM BH.lle npenapaT MarHHH nepe.aasancs 

nSinO 10-15 MHHo XHMH'IeCKHA BbiXOJl M&rHHSI1 

x) 
RHJlHKBTOpa, OK83BnCSI paBHbiM 93,8 :t_3,6% 

H& H3MepeHHSio BpeMSI fti.lleneHHB COCT&B• 

onpe.aeneHHbiA: c Mg B KB'IeCTBe 

(no 8 onpeneneHHHM). 

27 . 24 
,llnH MOHHTOpHpOB8HHSI HCnOnb30BanaCb peBKUHB AI (p, 3pn ) Na 

1 ce'leHRB 
/13/ 

KOTOpOA: 6panHCb H3 063opa o npHMeHHffCb MeTOJlHK& BHyTpeHHero MOHHTOpHpOB&-

HHSI1 T.e. JlnH 113MepeHHSI BKTHBHOCTH Na 6panCSI paCTBOp NaOH 1 OCTBBWHA:C!~ 

nocne Bbi.lleneHHH Mg • ,llns coxpaHeHHH reoMeTpHH HSMepeHHA acnonb3oaanacb anax-

BOTHaH 'IBCTb pacTsopa Na OH ( 7 Mn). 

x) 
YK&38HH8SI norpeWHOCTb RBnBeTCSI cpe.aHeA: OWH6KoA: OT,llenbHOrO H3MepeHHBo 

} 
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asaJnra KOTo-

0,0018%, 

ll88b 'IHCTOTbi 

uaa pacl.lle-

TOnl.llaaoa 

e aa .nep.>Ka

pea Bee nnac

eaaa aaBep

cnonb3oBa-

HIIXpou8xno

OTOHOB LlOCTU-

RnbTp TRna 

o6nyqeaau 

• Oaa npo

ROBbi ra.a

POM 18 MM. 

BHH COCTas

'19CTBe 

C9'19HBH 

TOp8poBa-

8Ae~ 

Cb anax-

AKT8BHOCT8 npenapaTOB 
27 

Mg 8 

5 

24 
Na KaMepanacb aa cnHHTHnnanKOHHOM y -

cneKTpoMeTpe c Kp8CTanaoM Na] (Tl) paaMepoM 40x40 MM H MHoroKaaanbH&IM 

/14/ 
axanw~aTopoM AMA-· 3C • Bo <jlpaKnH8 Maraa H 6&mo ycTaaosneao aanaqae TOnbKO 

27 
830Tona Mg , 8.lleHTH<PanapoBaaaoro KaK no rrepao.ay rronypacrra.aa ( 9,5 M8H), TaK 

8 no SHeprHfiM Y -n8K8:ll: (835 H 1015 KsB) B IIOnHOM CornaCHH C Ta6nH'IHbiMH 

/15/ 
Ll4HHbiM8 

27 
Onpe.aeneaae ce'leH8H o6paaoBaHHH Mg npoaaBO.ll8nocb no <jlopMyne: 

-A ·i 
S • f • TJ • n • ( 1- e Na ) 

885 1870 !liTO U =--~~~~~~~---------~~-.---UNa' 

Mg SISTO • £885 • TJ 835 • in • ( 1 - e~'Mg') 

27 
naaaa 1), = 835 KsB A!g ( aa Koaeu r.ae S835 - 'IHCnO HMnynbCOB B <jlOTOnHKe 

24 E 
o6nyqeaaa); -'i370 - TO .>Ke ·LlllSI nHHHH EY = 1370 KaB Na ; 1370 - OTHowe ... 

£835 
889 <jlOTOSCp<jleKTHBHOCTei Kp8CTanna .anH YK434HHbiX y -n8HHI; TJ - a6comOTHbie 

/5/ 
HHT9HCHBHOCTH Y -nHH811 R3B9CTHbie 83 CX9M pacna.aa : 71 '"100% TJ "'10%· JD -

1370 • 835 • 

X8MK'IeCKHA BbiXOLl Afg n - LlO.IIH Na'J4 t B3HT4H LlnH 83MepeH8Aj >.Mg H >.Na -

nocTOHHH&Ie pacna.aa llg
27 

a Na
24 

; t - .anaTenbHOCTb o6nyqeaaH; u - ceqeaae p'i!a~~:
UHH A!'(p, 3pn ) Na

24 

0THOW9HH9 <jloTOS<jl<jleKTIIBHOCTeft 
E1llQ 

£835 
6.W.IIO BaRTO H3 Ll8HHbiX rpa.ayHpOBKH 

KpHCTanna .llnH KB438T0'19'1HbiX HCTO"'IlHJCOBo 3TO LlOnyCTHM0 0 TaK K8K OTHOCHTenbKOe 

B3M9H9HH9 <jloT09<jl<jleKT8BHOCTH KpHCTanna C SHeprael y - ny'lel cna6o 34B8CHT 

/16/ . 
OT paCCTOHHHH HCTO'IHHK4 LlO X:JiiHCTAnna • npoBepKa OTHOC8T9nbHOA <jlOTO~<jl<jleKTJIS-

HOCT8 LlnH HB~X ycnOB8A C noMOll.lbiO 83B9CTHbiX OTHOCBTenbHblX HHT9HCHBHOCTeA 

y - n8HHA Mg no~~:aaana cosrra.aeaae c rpa.ayapoaKoA .ana KBaa8-TO'Ie'IHblX 8CTO'IHa

KOB B npe.aenax 4%. 

PeaynbT8Tbi on&ITOB 

27 
PeaynbTBTbl onpe.aeneH8H ce'leH8H o6paaoBAKHH Mg 83 

27 
AI npe.acTasneH&I B 

27 24 
Ta6m1ue 2, B KOTopoA .anH cnpasoK .aaa&t TaK.>Ke ceqeaaa peaKuHH AI (p, 3pn) Na 

/13/ 
0 npaB9Ll9KHbl9 B Ta6naue norpeWHOCTH - cpe.llK8e O.WH6K8 OT.aenbKbiX H3Me-no 

peHHAo B OW86KH He BXOLlHT B03MO.lKHble CHCT9M&TJI'I9CKH8 rrorpeWHOCTH 1 CBH34HHble 

C H9TO'IHOCTHM8 npHHHTbiX CX9M pacna.aa H 3HA'I9HHI s<jl<jleKTHBHOCTH KpHCTanna 1 

a TBK.>Ke OWH6KH BO B3HTblX 3H4'19HHHX C9'19HHH MOHHTOpHOll: peaKUHH• 
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TaelnHua 2 
27 

Ceqesus o6pasosasHs M;7 H3 AI 

3seprHs 
npOTOHOS1 130 200 240 280 320 

Mas 

f7Na, M6 9,9 9,1 917 10,5 1113 
-
(1· 

0,086 :!:.0,004 0,081 :!:. 0,040 01094 :!:.0,003 01143:!:.0.007 0,155:!:.0 ,012 Mg M6 

380 440 500 560 600 660 

1114 11,2 1111 1110 1110 1019 

01164:!:.0,016 0,200:!:.01014 0,244:!:.01008 0,250:!:.010 10 01260:!:.01008 01220:!:.Q010 

nocKOilbXY npH Ep .. 130 Mas pO>Kl18BR8 M930SOS npOHCXO.llHTb He MO>K8TI 
27 

scso, qTo HeKoTopas .llOilS Mg nony'laeTcs no STOpH'lSbiM pea~~IIBM. HaHelonee 

se~7sTsoA s~uqsoA peax.uaeA, npaso.llsweA x oelpasosasH~ Mg 1 ssnseTCH peax.uus 

AI (n, p ) Mg 1 H.llyWaSI sa sTOpH'lSbiX aeATposax. 

jlnH TOI'01 qTo6bi 0U9HHTb SKila.ll 0'! STOpH'lHbiX peaKllHA1 fiblllR npO.l1811aSbl Onb!Tbl 

no o6nyqeHH~ ct>onbr an~MHHHSI pa311H'IHOI TOI1IUHHbl1 IIOCTasneHHbiX nepnyH.llHKYilSipHO 

ny11xy. OnbiTbi 6blnH npose.ll&Hbl npa aaeprasx npoTosos 130 11 660 Mas. PesynbTaTbl 

npe.llCTasneHbl sa pRe 0 1. J.13 pRe. 1 OToieTilRBO SR.l1H01 
27 

CTSHT&nbso npoHeXO.llXT oelpasosaaae Mg no peaxuax 

'ITO npa Ep'" 660 Mas .lleA-
27 27 

AI (p, PIT+) Mg 
' . 27 

Tor.lla xaK np11 Ep •130 Mas o6pasosasae Mg uenaxoM o6yenosneso STOpHqSbiMR 

peaKURHMHo 

Jlns cp8BH9HRS SKila.lla OT STOpHqSbiX peaKUHI IlpR aTRX aseprRHX npoTOSOS 
u· 

xs .llasswx npa EP • 660 Mea Sbl'lTesa senR'lHHa 611 • 21 15 oTsoexTenbsblx e.llKHRu, 
CTjv + 

eOOTSeTeTSY~IUaH noeTOSlSSOMY Bltn&.lly peaKUHII ( p, ~ ) 1 il IIOilyqesHbl9 3Sa'l9SHSI 

TB.K>Ke saseeesbl sa pRe. 1. Bz.ziso, '11'0 sxna.ll oT sTopa'lHbiX peaxuaA s npe.llenax 

OWHfiOK 113M8p8HHI H8 SaBIICRT OT 8,H8pi'RII IlpOTOHOBo Ha 9TOM OeHOSB.HHH 113 .llB.HHbiX 

Ta61!11Ubl 2 MO>KSO IIOily'lRTb es&.l18JlHSl 0 C8'18HBR peaKUHB (p, PIT+) 1 Sblqllct'B.S R3 

HHX IIOCTOSlHHbll SKila.ll OT sTopaqHblX peaxuait, paBHbll· 1#g npR Ep •130 Mas. no-

nyqeHHbl8 pesynbT&Tbl npase.ll&llbl II& pRe. 2. 

f 

nopo 

·ssa•u~sae 

... wesa1 

peaaawa. 

x.ol >Ke 

paCTA8T 

eaepraa 

c " 

n 
3HA'l8HH 

'ITO noc 

xapaxTel 

naeT 2 

'JTO .118 

B.A. 
l1YC4 
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06cy>K.aeaae pe3ynbT&TOs 

nopor pe&KUHB (p, Pll'+) B& AI pacnono>KeB s paAoae 200 Mas. 3TO 

/171 
·saa'I~Bae cornacyeTCB c npe.anono>KeaaeM o TOM, 'ITO po>K.ae~ae "' -Me3oaos 

DpoKCXOJliiT npR CTOnKBOS8BHH D&Jl&IOWHX DpoTOHOB C OTJlenbBhlMH ByKnOB&MB S1Jlp&

MHW8HB1 & CJlSHr DOpora DO Cp&BB8BBIO CO CB060JlBhlMH ByKnoa-ayKnOHBhlMH coy .aa

peHBSIMII o6ycnoaneB. BB)'TpHS1Jl8pB.biM JlBH>K8BB8M HyJtnOBOBo 

npB aHeprBH DpoTOHOB BhlW8 200 Mas ce'leaae peaKuaa .aosonDHo 6hlcTpo 

aospacT&eT a ~ BHTepsane 250-450 Mas ysena'lasaeTCR 
65 + 65 

npaMepao s 6 pa3. <l>yaK-

UBB sos6y>K.aeaBB pe&ltUBB Ca (p, p~r ) Ni 
/5/ 

ltOI >K8 H&KnOH o 3&M8TBM T&K>Ke, 'ITO C8'18BHe 

S )'K83&HHOM RHTepsane HMeeT T&~ 

+118 19/ 
pe&KUBH p +·p + p+D+II' ' B03-

p&CT&&T 6on.ee ltp)'TOo 3T01 D()-BBJlBMOM)'1 CSIIJleTenbCTSyeT 0 TOM, 'ITO C pOCTOM 

8HeprBH D&Jl&IOWHX DpoTO!IOB SC8 60nbW&SI 'I&CTb H81TpOHOS, o6p&3)'10WBXCSI SM8CTe 

C II' -M830H&MK 0 npao6peT&8T 8HeprKIOJ 60nbWyiO aaeprKH CSSI31!J B DOKKJl&8T Sl.llPOo 

npa Ep ... 500 Mas 41YHJUl118 sos6y>KJl8HBlil BhlXOJlBT H& nn&TO. Cpaaaeaae co 

;
7 27 

3H&'l8HII8M ce'leHHB o6paso&&BHB M 113 AI ( Ta6n.l). npa 5, 7 Bas noK&3hlaaeT, 

'ITO DOCTOSIBCTBO COXp&BSI8TCSI BDnOTb .110 aTol aaeprBHo TaKoe noae.aeaae ce'leHHA 

xap&KT8pHO .ana pe&KUHI DO.ll .aeiCTSR8M 'l&CTHU BhlCOKHX aaeprBA K H90JlHOKp&TH~ 

/2 8 10/ 
OTM8'18n0Cb B naTep&Type t t 0 

27 + 27 
npa aaepraa npoToaos 660 Mas ce'leaBe peaKuaa Ar (p, p"' ) M~ cocTas-

-4 27 /20/ 
nBeT 2 x 10 OT nonaoro ceqeaaB B3&HMO.aeAcTBHB npoToaoa c B.apoM AI , 

. /3/ -3 
'ITO Be DpOTHSOp8'1RT rpy6oA T80peTH'I8CKOA OUeHKe , p&BHOA - 10 • 

AaTophl 6naro.aapBT H.CTpoacKoro, npHHHM&awero y'lacTae a H&'l&nbaoA cTa

JlHH pa60Thl, H.C. ManbUeBJ - 3& DOMOWb a npoae.aeHHH XHMH'IeCKHX onepauaA, 

B.A. Xanuaa, ·npe.aocT&BHBWero o6p&3Uhl cneKTpanb&O-'IHCTOro &n!OMHHBSI H n.H.na~a

.ayca - 3 a nonesay10 .aacKyccaJO. 



to 

{ 

·aew 099=d3 Hdu HHnxead UOHbHdoJ.a 

tnmxa -0 ~aew Of:l= dg Hdu -Y !aew 92~-d3 Hdu -• 

01SHHHYIIOIU"9 HHamBYII tJOYIIa&h4UgO ICIHBmUO.I. .LO ~ qJ.:>OYIIH:>HS&£ •1 •:>Hd 

I I 

8 

I 

tftlnHnia 
•.J.HiJOH.J.O 

o'l 

O'F 



9 ' 

0 27 !J7 Ae (p,pn+J 1118 ·· m6 

o.~ 

I 

l 
O,t 

•' 
~ 
' 

0 iOO 400 100 300 500 600 700 

I 
lt I 

~ 

I 
Pnc. 2. ¢yHKUHSI B036yMAeHHSI peaKUHH A 27( . +) f 27 1 p , prr /l.g . 

'i:~ 

~ ,, 

I 



"-

10 

n H T e p a T Y p a 

1. Benioff P.A., Phys. Rev. 119, 324 (1960). 

2.P.P.Strohal, A.A.Caretto. Phys.Rev.121, 1815 (1961). 

3. YI.M. lpaMeHHUKHft, M.YI. no,QrOpeUitHI, o.A. XpycTanee '3aMe'laHHSI K eonpocy 
o6 OllHOMe30HHhiX B3aHMO.QellcTBIUIX', npenpHHT OYI.flYI, P-699, 1961. 

4. P .A. Benioff. Phys.Rev. 119, 316 (1960). 

5. Si-Chang-Fung, A. Turkevich. · Phys.Rev. 95, 176 (1954). 

6. A.K. naapyxaaa, YI.M. lpe'IHll(eea, B.A. XOTHH. ATOMHaSI aaeprHB, !!, 145 ( 1959). 
/10/ 

7. D.W.Barr (lie ony6nHJtoeaao, UHTHpyeTcs no ). 

8. D.R.Nethaway, L.Winsberg. Phys.Rev. 119, 1375 (1960) • . 
9. M.fl. Ky3Heuoea, Mas HaM ByK, B. H. Pb16aKoB, B.A. XanKHH. '06pasoeaaae 

Te127 H3 r 127 no,Q ,QeiCTBHeM npoTOHOB BbiCOitOI aaeprHH'. npenpHHT OYI.flYI 
P-624 ( 1960 ) • 

10. I.M.Landenbauer, Winsberg. Phys.·Rev. 119, 1368 (1960). 

11.Haymond, Bowers, Garrison, Hamilton, J.Chew. Phys. 18, 1119 (1950). 

12.J.Hudis, Inorg. and Nucl. Chern. 4, No; 5-6, 237 (1957). 

13. E.Bruninx. 1 High Energy Nuclear Reaction Cross Section 1 CERN, 1961. 

14. s.o. BB39MCitHI, IO.M. KasapHHOB, B.B. TpHlPOHOB. YiseecTIISI n3TYI liMo YnbSIHO-
ea (neaaaa), Bhln. 38, 1959. 

15. D.Strominger, J.M.Hollander, G.T.Seaborq. Rev. Mod. Phys. 30, 586 (1958). 

16. N.H.Lazar, IRE Transact. Nucl. Sci. NS-5, No. 3, 138 (1958). 

17.R.E.Marshak,! Meson Physics',N Y. 1952. 

18. B.C. HeraHoe, O.B. Cae'leHJtO. )1(3T¢ • aa, M 6, 1265 ( 1957). 

19. T.H.Fields, I.G.Fox, I.A.Kane, R.A.Stalwood, R.B.Sutton. Phys. Rev. 109, 1713 (1958). 

20. B. H. MocKanee, B.B. laepanoecKHI. JlAH CCCP. 1lQ, ]16 6 1 972 ( 1956). 

PyltOIIBCb IIOCTYIIBna B B3ll8T8nbCKHI OT,Q en 
2 saeaps 1982 rolla. 

i 


