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BBEilEHHE 

nonblTKI-1 Cr.1HTe3a 107 311eMeHTS 6bl.flJ.1 HS4STbl C HCnOl1b30BSHio1.A 

AAePHO<i peaK~"" ypaHa c "oHaM" ¢>oc¢>opalt/. B 1976 rOAY np" o6-
ny4eHHH 209 Bi HOHBMH 54 Cr HS6l1~,QBJ1CR H30TOn 3J1eMeHTS 107 C Mac
COBbiM 4HCIIOM 261/2/. B ::no\1 >Ke peaK~I-11-1 6bln \II,QeHn·Hl>HUHposaH Hac

TOn 262 1 07 c nepVIO,QOM no.nypacna,Qa OKano 5 MC /s/, 
npe,QCTSBJlReT HHTepec nony4eHHe 6onee TR>KellbiX H, no-BH,QHMOMY, 

6onee ,Qonro>KHBY~HX H30Tonos 107 3neMeHTa. C 3TO~ uenb~ Hccne,Qo-
sanacb peaK4"A 249Bk( 22Ne, xn) 271-' 107/4/. 0AHaKo 
B 3TO~ pa60Te BBTOpbl BCTpeTHllHCb C 60J1bWHMH TPYAHOCTRMH Bbi,Qe.ne
HHR HOBOH SKTHSHOCTH cnOHTSHHOrO ,QeJleHHR HS $OHe cnOHTBHHO 
,QellR~HXCR H30TOnOB $epMHR H ,Qp., B03HHKS~~HX 8 peaKUHRX nepe
,QB4J.1 HS 'TRX<e.noli! Mlo1WeHI-1. 

MO>KHO HCnOJ1b30BBTb HeCKOJ1bKO 6onee nerKy~ MHWeHb, HanpHMep, 
243Am.0AHaKo nepexoA OT Ne K Mg np~ nony4eHHH aneMeHTa 107, 
KaK OmHAaeTCR, COnpRmeH C naAeHHeM Ce4eHHR HCnapHTenbHO~ peaK
~H~ CHHTeaa. 

B Ha4ane 1981 roAa Ha HaoxpOHHOM ~~KilOTpo'He Jl.RP Y-400 6btn 
nOJly4eH YIHT€HCH8Hbl~ 8bi8€,QeHHbl~ nyl..IOK YCKOpeHHbiX HOHOB M8rHHR. 
TpexaapRAHble ~OHbl MarH~R npolo13BO.QHillo1Cb e lo1CT04HHKe THna PIG 
C K8TO,QHbiM pacnbiil€Hio1eM 06pa31..18 MarHio1FI, 8blnOJlH€HHOrO 8 Blo1,Qe 
OT,Q€IlbHOrO 3Jl€KTPO.Q8. MO~HOCTb pa3pR,qa YICT04HHK8 B lo1Mny!lbCe 
cocTaenRna 2,5 KBT npH HanpRmeHHH 500 B; pacXOA conyTcTay~~ero 
rasa (Xe) - 0,3 ·10-3 Topp n/c; AilHTellbHOCTb HMnynbca - oKono 
1 MC npH CKB8mHOCTio1 5; HanpR*€HHe Ha AY8HT8X - 85 KB. npH aa
KyyMe 8·10-? Topp noTepH HOHOB 143-38 nepe3apR,QKH Ha 0CT8TOI..IHOM 
ra3e COCTaBnRilH OKOJ10 50%, np1o1 3TOM lo1HT€HCio18HOCTb H8 KOH€4HOM 
paAHyce .QOCTHrna 4·10 13 4acT/c. 

np1o1 BbiBO,Q€ ny4K8 nepeaapR,QKO~ H8 TOHKO~ yrnepO,QHO~ MHW€Hio1 
/40-60 MKr/cMo/, YCT8HOBileHH0~ H8 P8AHYCe, onpeAeilfleMOM Heo6-
XOAHMO~ 3HeprHe~, 3apR,Q HOH8 YB€11H4HB8€TCR 8 3,7 paaa /+11/. 
~aHmeHHe HOHa nocne nepeaapR.QKH Ha rpaHH4e ceKTop-,qonHHa cTa
HOBHTCR paAHailbHO H€YCT0~4HBbiM, H ny40K, C08€PWio1B ,QB8 o6opoTa, 
BbiBO.Qio1TcR ~-ta KaMepbl ycKopHTenR. BapHal.llo1R aalo1MYT811bHOro nono>Ke
HHR $0IlbrH n0380JlFI€T Bbi80,Qio1Tb ny40K 8 38,Q8HH0M HanpaaneHHH, 

AKTHBH8R 48CTb CHCTeMbl TP8HCnOpTHp08Kio1 ny4K8 B 3KCnepHMeH
T8JlbHbl~ 3811 COCTORI18 143 3 KOppeKTHpy~~lo1X MarHYITOB H 2 AY611€TOB 
K88,QpynOJlbHbiX JlHH3, ropH30HT811bHbl~ H eepTHK8IlbHbl~ 3Mio1TT8HC 
ny4Ka paBHRJlCR 60 lo1 40 MM•MP8A COOT8€TCTB€HH0, a ,QH8M€TP ce-
4€HHR ny4K8 H8 Mlo1W€HH - 01<0110 15 MM. 
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Pac4eTbl, BblnonHeHHble MeTo.QoM, om1caHHbiM a pa6oTe/5/, AJlR 
peaKI..ll1\.1 

243Am(26Mg, 4n) 265107 

a MaKCI1MYMe ¢YHKI..ll1\.1 aoa6ymAeH\.1R np\.1 3Hepr\.111 HaneTa~~ero \.10Ha 
140 MaB .QaJl\.1 Be1l\.1411HY ce1.1eHI1R 2·1o-34 cM2, '-ITO np11 Hall\.141111 ny4Ka 
MarHI1R .QOCTaT04HOH \.1HTeHC\.1BHOCT\.1 npe.QCTaBJlReTCR 06Ha.Qemi1Ba~
U,V1M AllR npose.QeHI1R OnbiTOB C l..lellbiO n011Y4eH\.1R 311eMeHTa 107. 

AJ1R nOATsepm.QeHI1R npaBI11lbHOCTI1 paC4eTOB fibiJlO peWeHO 113Y411Tb 
sepoRTHOCTb o6paaosaH\.1R \.13secTHbiX cnOHTaHHO AenR~I1XCR 1130Tonoa 
102 \.1 104 3JleMeHTOB B peaK4\.1RX C TOpHeM 11 ypaHOM. 

Te me pac1.1eTbl noKa3anl1, '-ITO AJlR peaK411H 

232Th(24Mg •· 4n) 252102 • 

238U(26Mg, 4n)2so104 

MaKCHMaJlbHble 3Ha4eHI1R Ce4eH11H COCTaBilRIOT 1 • 1 0- 35 11 2, 4 ·1 0-34 CM 2 

np11 3Hepri1RX 134 1-1 136 MaB COOTBeTCTBeHHO. 

METOa~KA 3KCnEP~MEHTA 

B pa6oTe Hcnonb30sanacb TPaAH4110HHaR HaH6onee npocTaR Me
TOAHKa, B KOTOpoH nPOAYKTbl peaKI..l11H, Bb11leTal0~11e 113 M11WeHH 8 
HanpasneHHH naAaJO~ero ny4Ka, nepeHOCRTCR K CJl~.QRHbiM .QeTeKTO
paM OCK011KOB Ae11eHHR C nOMO~biO apa~aJO~erOCR CfiOpHHKa. 3TO 
noasonReT no pacnpe.QeneHI1~ 4\.1C1la TpeKoa ocKonKoa onpeAe1111Tb 
nepHOA nonypacna.Qa HafinJOAaeMOH aKTHBHOCT\.1, 

CxeMa ycTaHOBK11 npe.QcTasneHa Ha p11c.l. BcR cHcTeMa HaXOAH
nacb a aaKyyMe. 

MHWeH\.1 113 T0pi1R 11 ypaHa Kpeni11111Cb H8 peWeT4aTOM AHCKe /1/, 
spa~asWeMCR CO CKOpOCTbiO OKOJ10 200 o6/MI1H A11R pacnpeAe1leHI1R 
TennoaoH M~HOCTI1, BbiAellReMoH ny4KOM. 

TopHeBaR MHWeHb 6b1Jla H3rOTOB11eHa 113 ¢onbr MeTaJ1J1114eCKOrO 
TOPI1R, npoKaTaHHOrO AO T011~11Hbl 2 Mr/CM~ 238U HaHOCHJlCR Ha 
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PHc.l. 

2 

8110MHHI1eByJO ¢Q1lbry TOJ1~11HOH 
5 MKM CJlOeM 1,5 Mr/cM 2 • MHWeHb 
243Am 11MeJ1a TOJl~HHY 0,8 Mr/cM2 

11 6blna HaHeceHa Ha noAJ10mKy 113 
3 MKM 30J10Ta, B BHAe nRTHa 
" 8 MM. M11weHb 3a>KHManacb a MeA

HoH onpase, oxna>K.QasweHcR ao
AOH. 

C6opHHK /2/ npeACTaBnRn co6oH 
.Q11CK f/ 210 MM, Bblpe3aHHbli:f 113 
5 MKM anJOMHHHesoH ¢onbrl1. ~onb
ra npHK1lei1Banacb K BHYTPeHHei:f 



onpaae 6ea ecRKHX OOAAeP~Hea~HX nepeM~4eK. AnR ny4wero ny4eHc

nycKaHHR c6opHHK noKp~eancR cnoeM cama.t Ha nnaMeHH AH~Y3HOH

Horo Macna. PaccTORHHe OT MHWeHH AO c6opHHKa a cny4ae epa~a~

~HXCR MHWeHeH COCTaBnRno 7 CM, B cny4ae Am-MHWeHH - 18 CM. 

0TKpb1TaR o6naCTb C60pHHKa HMena paaMep f/ 32 MM. 

3HeprHR ny4Ka HaMePRnacb c noM~b~ nonynpoeOAHHKOeoro AeTeK

TOpa /3/, perHcTpHpoaaewero HOHbl, pacceRHHble Ha cycanbHOM so

noTe nOA yrllOM 30° K OCH ny4Ka. PacCeHaaTenb /4/ BBOAHilCR B'o 

apeMR H3MepeHHi1 MemAY MHWeHb~ H C60pHHKOM. 

HymHaR ae11H4HHa 3HeprHH ny4Ka Bb16Hpanacb c noM~b~ nornoTH

TeneH H3 4>0nbr Ta H Al. npH HacTpOHKe ycKOpHTellR Ha MaKCHMyM 

HHTeHCHBHOCTH nOilOmeHHe OHKa ny4Ka ycTaHaBilHBanocb C T04HOCTb~ 

AO 1 M38. nonHaR WHPHHa Ha nonyBbiCOTe nHKa 3HeprHH ny4Ka 

nocne npoxo~eHHR MHWeHH cocTaenRna 5 H3B. TaHTanoebiH nornOTH

Tellb cnymHn OAHOBpeMeHHO pacceHBaTeneM AJ1R 6onee paeHOMepHoro 

pacnpeAeneHHR noTOKa 4aCTHQ no nosepXHOCTH MHWeHH. HHTeHcHa

HOCTb ny4Ka H3MepRnacb C nOM~b~ QHilHHAPa ~apaAeR /5/ C sanHcbD 

Ha HHTerpaTOpe TOKa. 
12 nap CilDARHbiX AeTeKTOpOB /6/, Bbi0011HeHH~X B BHAe CeKTO

pOB, noMe~anHcb a KacceTy no o6e cTopo'Hbl apa~aiOU.\erocR c6opHHKa. 

PaccTORHHe Me*AY npoTHaononomHbiMH AeTeKTOpaMH cocTaenRno 8 MM. 

napbl AeTeKTOPOB n038011R11H perHCTPHPOBaTb COBnaAa~~He OCK011KH 

AelleHHR nyTeM npOCTpaHCTBeHHOro COBMe~eHHR TpeKOB. reoMeTpH-' 

4eCKaR 3~~eKTHBH0CTb perHCTpaQHH COCTaB11R11a 60%. 

CneQHanbHOe BHHMaHHe 6blno YAelleHo ebl6opy pemHMa o6pa6oTKH 

Cil~ARHbiX AeTeKTOpOB, 4T06bl HCK11~4HTb OORBileHHe ~OHa OT MHOro

KpaTHO pacceRHHbiX HOHOB. C 3TOi1 QellbiO AeTeK,TOPbl, 0611y4eHHble 

HOHaMH 26 Mg C pa3nH4HOi1 3Hepra.teH OOA pa3m14Hb1MH yrnaMH, npor

peeanHCb a Te4eHHe 8 4 npH TeMnepaType aT 330 AO 420°0 BMecTe 

c AeTeKTOpaMH, o6ny4eHHbiMH ocKonKaMH BbiHYmAeHHoro AeneHHR ypaHa. 

6bl110 ycTaHOBileHO, 4TO 0011HOCTbiO TpeKH HOHOB MarHHR OTmHraiOTCR 

npH TeMnepaType 380°C,npH 3TOM 3~~eKTHBH0CTb perHCTPaQHH H AJ1H

Ha TpeKOB OT 0CK011KOB He H3MeHR11HCb no cpaSHeHHIO C KOHTPOnb

HbiMH. 

PE3YflbTATbl 

0611y4eHHe MHWeHH 282-rh 6bl!10 npoeeAeHO npH 3HeprHH HOHOB 24 
Mg 

130 MaS. ToK ny4Ka AOCTHran 4,5·10 1~74aCT/C. nonH~H nOTOK 4ac

THQ, npoweAWHX 4epea MHWeHb, 1,4·10 . C6opHHK apa~ancR co 

CKOpOCTbiO OAHH 060pOT sa 9,2 C. 

3~eKT, o6ycnosneHHb1H cnOHTaHHbiM AeneHHeM 252 102, cocTaaa.tn 

He 6onee 5 co6b1THH. CooTeeTcTaeHHO ce4eHHe peaK~HH, npHBOAR~eH 

K o6pasoaaHH~ 3TOro H3oTona, He npeablwaeT 5·10- 5cM 2,4TO He 

npOTHBOpe4HT pac4eTHOi1 Be11~4HHe. 
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100 

-10 c z 

17 MC 

2 4 6 

PHc.2. 

a 10 12 

06ny4eHHe MHWeHH 238 u nposo,qH
nocb npH HeCKOJlbKHX 3Hal.leHHAX 
3HeprHH na,qa~UJ,HX l.lSCTH~ a6J1H3H 
pac4eTHoro MaKCHMYMa WYHK~HH aoa-
6ym,qeHHA peaK~HH 

238 U (26 Mg. 4n) 260 104• 

HHTerpaJ1bHbtl1 noToK HOHO.s - 4 · 
·10 17 4aCT. CKopoCTb spa~eHHA 
C60pHHKa COCTaBJlAJla OAYIH o6opOT 
aa 204 MC. 

Ha pHc.2 npe,qcTaaneHo cyMMap
HOe speMeHHoe pacnpe,qeneHHe aa
perHCTPHPOBaHHbtX C06blTHI1 cnoH
TaHHOrO ,QeJleHHA. npH npe,qnonome
HHYI, 4T0 Ha6Jl~AaeMaA aKTYIBHOCTb 
o6yCJ10BJ1eHa cnOHTaHHblM ,QeJleHHeM 
H3BeCTHbiX HyKJlYI,QOB 242fAm Y1 
260104, no,qroHKa Kpl4aOH pacna,qa 

npOH3BO,QYIJ1SCb C nOMO~b~ $yHK~YIH B BHAe CYMMbl ,QBYX 3KCnOHeHT 
C 3aAaHHb/M~ nep~OAaM~ 14 ~ 76 Mc/6/, 

Ha PHC. 3 npe,qcTasneHbl nony4eHHbte 3Ha4eHHR aenH4HHbt cel.leHHA 
o6paaosa;«::i; K0POTKO>KHBYW,el1 COCTSBJ1A~~ei:1 B TeJ1eCHbtl1 yr011 0,16 cp 
B 3SBHCHM0CTH OT 3HeprHH na,qa~UJ,YIX l.lSCTH~. Ha TOM >Ke pHCYHKe 
npHBe,QeHa BeJlHI.lHHa Ce4eHHA 06paaosaHHA COCTSBJlR~~eH C nepHO,QOM 76 MC, nonyl.leHHaA B pe3yllbTSTe 06pa60TKH ,Q8HHbtx OnbtTa npH 
3HeprHH 133 M3B. K COOTBeTCTBy~w,eH KPHBOi:1 pacna,Qa OTHOCATCR 15 co6blTHH. CnnowHaA nHHHA - pac4eTHaA $yHK~HR aoa6ym,qeHHA 
peaK~~~ 23Su (26 Mg. 4n)260 104. 

06ny4eHHe MHWeHH 243
Am 6blnO npoae,qeHo a ,qsyx onblTax c epe

MeHeM 060POTa c6opHHKS 204 H 43 MC npH 3HePrHH HOHOB 26Mg 
140 M3B. 4T06bl H36e>KaTb paapyWeHHA MHWeHH, HHTeHCHBHOCTb ny4-
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238 
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EM
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1MlBl 

PHC.3. 

Ka orpaHH4Haanacb aenH4HHO~ 
1 , 5 ·1012 4acT I c. B nepeoM cny-
4ae nOJlHbt£1 nOTOK HOHOB, npo
We,QWHX 4epe3 MHWeHb, COCTSBYIJl 
6,5 ·10 16 , BO BTOpOM 1,4 ·10 17 4aCT. 

Ha pYle. 4 npe,qcTaaneHbt pe
aynbTaTbl, nony4eHHble a nepaoM 
onb!Te. 4Hcno co6btTVIH, aaper!-1cT
pHpoeaHHbtX B o60!-1X OnblTaX, COOT
BeTCTByeT Ce4eH~~ /5+2/.10-S~M2 
a TenecHbtH yron 2, 5 .To-2 cp. 
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BbmOnHeHHafl pa6ora npe,Qcras

JlRer co6oi:1 nepsyiO nonb!TKy vtay-

4vtTb aepORTHOCT\4 o6pa30BaHvtfl 

c 

z 

17Mc 
~ 

14 MC 

2 t. 6 a 
0 

PHc.4. 

10 12 

B fi,QepHbiX peaKL.IltlfiX C HOHSMH 

MarHI-'I.A lo13BeCTHb1X V130TOnos 

2521 02 ~ 260] 04, a TaKIKe ~c

cne,QosaTb B03MOmHOCTb CVIHTe3a 

107 3neMeHra nyreM vtcnonbaosa
HvtA MeTO;QHK14, pentCTPHPYIOII.Ie~ 

cnOHTaHHOe ,QeJleHvte npO,QYKTOB 

peaKLV·111r. 
Ha6nK>AeH~e 260104 a peaK~~~ 

238
U + 26

Mg OKS3SJ10Cb 3STPYAH14-

TeJlbH~M 143-3a npvtcyTCTBVIR CnOH

TaHHO ,QeJlflll.leHCR aKTVIBHOCT\4 C nepvtO,QOM nonypacna,Qa 14 MC, KOTO-

paR, aepofiTHO, npHHa,Qnemvtr H30Mepy 242rAm. nocne,QHee npeA-

nonomeHvte no,Qrsepm,QaercR reM, 4TO xapaKrep aasvtcvtMOCTH or 3Hep

rvtvt VI BeJ1H4vtHa Ce4eHvtfl o6pa30BaHHR 3TOH aKTHBHOCT\4 pe3KO OTJ1H-

4aiOTCR OT ¢YHKL.1HH B036ymAeHHfl ~cnap~~tTe!lbHO~ peaK4~111 /p~c.3/. 

PaHee 3TOT ~30Mep Ha6n~AancR a peaK4~Rx 238u c ~r~oHaM-~--- 160, 
22Ne ~ AP·/7/. 

06pa60TKS nony4eHHbiX ASHHbiX n03BOJ1H!lS BbiAe!lHTb 6onee AO!lrO

mHBY~Y~ COCTSB!lfl~~y~ aKTHBHOCTH CnOHT8HHOrO Ae!leHHR, Ce4eH~e 

o6pa30BaHHR KOTOpO~ /1,4+0,9/·10-34 cM2 . B MaKCHMyMe $YHK4~H 
B036ymAeHHR 4n-peaK4HH c0rnacyeTCR C pac4eTHO~ BeJ1H4~HOH A11R 

260104. 
243 26 

B peaK4HH Am+ Mgo6HapymeHa aKTHBHOCTb cnOHTaHHoro Ae-

neHHR c nep~OAOM nonypacnaAa 16+7 Me, KOTopy~ aepoRTHee acero 

OTHeCTH K pacnSAY TOrO me 242fAm,06pa30B8HHe 3TOrO H30Mepa B pe-

8K4~~ nOAXBSTa H,eliiTpOHS HS MHWeHH 243Am Ha6n~AS110Cb B pa6oTe 

C HOHSMH 22Ne /s/, · 

np~r~ paCCMOTpeHir!J.1 3KCnepHMeHTS!lbHbiX ASHHbiX o6pa~aeT HS ce6R 

BHHMaH~e TOT $aKT, 4TO He HS6!l~AS~TCR C06biTJ.1fl C apeMeHaMH )1{!113-

HH 60!lbWe 100 MC. 3T~t~M onpeAe!lReTCR npeAe!l 4YBCTBJ.1Te!lbHOCTH 

OnbtTa 5•10-35 cM 2. 

Ecn~r~ npeAnonomHTb, 4TO ce4eHHe o6paaosaH~R 265107 a paccMaT

p~t~aaeMo~ peSK4Hirl C00TBeTCTByeT pac4eTHO~ Be!1H4HHe, a nepHOA 

OTHOCHTe!lbHO a-pacnaAa 3TOrO H30TOna COr!lSCHO C~CTeMSTHKe 

paaeH 0,9 ci9~TO cneAyeT npeAnonom~rtTb, 4To OH Aen~r~TcR cnoHTaH

HO C nepHOAOM MeHbWe 70 MC. 8MeCTe C TeM, On biT C 6biCTPbiM Bpa

~qeHII!eM c60pHI-1Ka He 06Hapy»<~Il HS ¢oHe C06btTHH cnOHTSHHOrO Aene

HIIIR npeAnonaraeMoro ~t~30Mepa KaKy~-n~r~6o 6onee KopoTKom~t~ay~y~ 

COCTSB!lR~W.Y~· no3TOMy HSJ.160nee aepOfiTHbiM npeACTSB!lReTCR np.eA

nonomeHH.e, 4TO 265 1 07 rnaBHbiM o6pa30M HCnbiTbtaaeT a -pacnaA, 

a aepORTHOCTb cnOHTSHHOro AeneHHR He npeBbtwaeT 50%. np~tt 3TOM 
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4YBCTBHTenbH0CTb 3KCnepHMeHT6 OKaaanacb HeAOCT6T04HO~ AfiR TO
r0,4T06~ Ha6n~A6Tb cnOHT6HHOe AeneHHe /eepORTHOCTb KOToporo cocTaBllReT- 25% Ia/ I cpaBH~oiTellbHO AOllrO>KHByiQero A04epHero OTHOCHTellbHO a -pacnaAa RAP6 261105. 

AononHHTellbHY~ HH~OpM84H~ o Ha6n~AaeM~X e A6HHO~ MeTOAHKe cnoHTaHHO AellRIQI-iXCR nPOAYKTax peaK4H~ MomeT A6Tb H3y4eHHe Hx KHHeMaTH4ecKHX xapaKTepHCTHK. Bm1RHHe ~oHa VI30Mepa 242r Anl MO)f(HO 3~~eKTI-18HO OCJlafiHTb nyTeM fiOllbWero KOllllHMHpOBaHHR RAep 0TA64H 
1-1 npHMeHeHHR ceneKTI-iBHOro c6opa npOAYKTOB no npo6eraM. 

0TcYTCTBHe ~oHa cnOHT6HHOro AeneHHR AOllrO)f(HBYIQHX npoAYKTOB pe6K4H~ MHOrOHYKllOHH~X nepeAa4 AenaeT nepcneKTHBH~M npHMeHeHHe HOHOB MarHHR AllR CHHTe3a H30TOnOB 107 H APYrHX Tp6HC~epMHeB~X 3lleMeHTOB. 

B 36Kll~4eHHe aBTOp~ C4HT6~T CBOHM npHRTH~M AOllrOM B~pa3HTb 6narOAapHOCTb f.H.~nepOBY 3a noCTORHHOe BHHM6HHe K pa6oTe, 
~.U.OraHeCRHY H B.A.APYHHY aa nocTaHOBKY aaAa4H H pyKoBOACTBo pa60TOH, B.6.KyTHepy 36 xopowy~ pafiOTY HCT04HHKOB HOHOB MarHHR, rpynne onepaTopoe 4HKnoTpoHa Y-400 - aa o6ecne4eHHe CTafiHllbHOH pa6oT~ YCKOpHTellR, f.B.6yK116HOBy- aa H3rOTOBlleHHe MHweHe~, B.n.Cyeopoey - aa noMOIQb e HanaAKe ycTaHOBKH. 
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PyKOnHCb nocTynHna B H3A6TellbCKHH OTAell 
31 AeKa6pR 1981 rOAa. 


