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l13MepeHHe BepoHTHOCTH HCIIyCKaHHH pa3Horo 1-rncna HyKnOHOB 
B peaKUHH Hnepnoro µ--3axBaTa rrpencTaBnHeT 6onhllIOH HHTepec 
C TOqKH 3peHHH rrpoBepKH pa3nHqHbIX MoneneH 3TOH peaKUIIH. 
B qacTHOCTH, BepoHTHOCTb BbineTa nBYX HeHTpOHOB orrpenenHeTCH 
KOHKypeHUHeH HeCKOnbKHX rrpoueccoB: "HcrrapeHHH" HyKnOHOB B 
MonenH cocTaBHoro Hnpa, rrocnenoBaTenhlioro HcrrycKaHHH nyKno­
HOB . B TaK Ha3bIBaeMOH "pe 30HaHCHOH" Mon~nH Hnepnoro µ- - ::ia­
XBaTa, HCIIYCKaHHH rrap HyKnOHOB IIPH rrornmueHHH MlOOHa 
HyKnOHHbIMH accouHaUHHMH B Hnpe H _T.n. Iii 

BepoHTHOCTh ~n peaKUHH ( µ - ,v2n) pauee orrpenenHnacb 
MeTonoM 3aMenneHHH H perHCTpauHH HeHTpOHOB B opranHqecKOM 
CUHHTHnnHTope 6onhllIOro 061,eMa. IlpH 3TOM HerrocpencTBCIIHO 
Ha OJibITe H3MCpHeTCH HCKOTopaH <iiYHKUHH, 3aBHCHIUaH KaK OT 
BepOHTHOCTH HCIIycKaHHH onuoro, nBYX H T .n. IICHTPOHOB, TaK 
H OT ::i<ti<tieKTHBHOCTH 3aMenneHHH H perHCTpaUHH HCHTPOHOB. 

Cornacno rrocnenHHM 3KCIICpHMeHTanhHblM naHHblM 3Hep-
reTHqecKHH CIICKTp HeHTpOHOB OT µ- -3axBaTa iipocTHpaeTCH JIO 
KpaHHeH Mepe no 60 M::iB h. 31. Bena qacTb ::iTHx HCHTponoB 
KoppenapoBaua / µ- - JaxBaT na KBaJaneHTpoue/, 3TO nom1mo 
OTpa3HTbCH Ha BenaqHHC W2n • 3TO o6CTOllTCnhCTBO Morno oc­
TaTbCll HC3aMeqeHHblM B pa6oTe Iii, iIOCKOnhKY BepoHTHOCTb pe­
rHCTpaUHH HCHTPOHOB CTOnh Bb!COKHX 3HeprHH B ycnoBHllX 3Toro 
OIIbITa HeBenHKa /Kana6poBKa ::i<ti<tieKTHBHOCTH neTCKTopa npoBona­
nacb nnll 3HeprHH HeHTpOHOB En ~ 15 M3B C HCIIOnh3OBaHHeM 
B KaqecTBe acToqnaKa HeHTpouoB crronTanno nenHmerocH 252 Cf I. 

B HaCTOlll~eH pa60TC 3Haqenae If 2 n nnH peaKUHH ( µ - 'v2n) B_ 
cepe H KanbUHH H3Mepeuo aKTHBaUHOHHblM MCTonoM nyTeM pe­
rHCTpaUHH . aKTOB pacrrana panHoaKTHBHblX Hnep. - rrponyKTOB 

cnenYIOIUHX peaKUHH: 

µ- + $ 32 ➔ V + 2 n + p 30 (3+ 

3,5 MaB 

T½ =7,55MHH Emax =2,5 MaB. 

3 



IIpenMyIIJ,eCTBO ,naHHOro MeTo,na COCTOHT B TOM, '{TO a6co­

JUOTHaH BeJIH'IHHa W 2n onpe,neJIHeTCH ,D:JIH BCero cneKTpa HeiiTpOHOB 

He3aBHCHMO OT HX 3HeprHH. 

HaB.e,D:eHHaH aKTHBHOCTh perHCTPHPOBaJiaCh nyTeM C'leTa 

{3-qacTHU.'/A/, O,D:Horo H3 aHHHrHJIHIJ,HOHHhIX Y -KBaHTOB /E/ H .D:BYX 

aHHHI'HJIHIJ,HOHHhIX KBaHTOB B pe)KHMe COBna,neHHH /B/. B CJiyqae 

cepbI H3MepeHHH npOBO,D:HJIHCb BCeMH_ TpeMH MeTo,naMH, B CJiyqae 

KaJihUHH - TOJihKO Meio,na1.m E H B. 

B Ka'leCTBe MHIIIeHeii HCnOJih30BaJIHCh o6pa3IJ,bI C ecTeCTBeH­

HhIM co,nep~aHHeM H30TOnOB. AHaJIH3 B03M0)KHhIX npn µ--3aXBaTe 

B cepe 11,nepHbIX peaKIJ,HH noKa3hIBaeT, 'ITO npH H3MepeHHHX Mero­

,D:OM A, noMHMO f3 -aKTHBHOCTH JO p, 06pa3yromeroc11 B peaKIJ,HH 
32 S( µ , v2n} 30 P, MO)Ke'J' perHCTPHPOBaTbCH f3 -aKTHBHOCTh C TaKHM 

:lKe nepno,noM nonypacna,na H BepxHeii rpaHHu.eii. E :3JieKTPOHOB,Ho 
28 32 - 28 

cBH3aHHaH c o6pa3oBaHHeM . Al B peaKU.HH S ( µ , v a) Al . B 

CJiyqae µ - - 3aXBa Ta B KaJiblJ,HH ,npyrne· H30TOnhI, 6JIH3KHe no 

BpeMeHH )KH3HH K
3 8 K , He o6pa3yIOTCH. 

O6JiyqeHHe MHIIIeHeii npoBO,D:HJIOCh Ha 'IHCTOM _MIOOHH0M nyqKe, 

iIOJiy'leHHOM C nOMOIIJ,bIO Me30HHOro KaHaJia CHHXPOIJ.HKJIOTpOHa 

Jla6opa TO PHH 11,nepHhIX npo6neM OMJUI I 4/. CncTeMa BhI,neJieHHH 

MIOOHOB /cit.. pnc. 1 paooThih'/ cocT0·11na H3 Tpex CU.HHTHJIJIHU.HOH­

HhIX C'leT'IHKOB, pa6oTaIOIIJ,HX B pe)KHMe 61,ICTPhIX COBna,neHHH 

/6Jin:lKaiiIIInii K MHIIIeHn C'leT'IHK HMeeT n.rioma,nh 80 x 80 MM 
2 

/, 

H 6oJihIIIOro cqer<rnKa aHTHCOBna,neHnii 3a MnIIIeHhIO. MmrieHH 

pacnonaraJIHCh BnJioTHyIO K nocne.n:HeMy /no nyqKy / H3 Tpex 

C'leT'IHKOB, pa6oTaIOIIJ,HX B pe)KHMe COBna.neHHH. Cneu.HaJihHhIMH 

OIIhITaMH 6bIJIO ycTaHOBJieHO, 'ITO 3ipipeKTHBHOCTh perHCTpaIJ,HH 

OCTaHOBOK MIOOHOB B MHIIIeHH OTJIHqaeTCH OT e,D:HHHIJ,hI He 6oJiee 

qeM Ha HeCKOJibKO npoIJ,eHTOB /npn pa6oTe' c paCTHHYThIM BO 

BpeMeHH ny'IKOM MIOOHOB/. 

3aBHCHMOCTb 'IHCJia µ - OCTaHOBOK B MHIIIeHH OT TOJIIIJ,HHhI 

lpHJibTpa, noMeIIJ,eHHoro nocJie nepBbIX .D:BYX C'leT'IHKOB, CHHMaJiaCb 

KaK C noMOIIJ,bIO ynOMHHYThIX BhIIIIe qeTbipex C'leT'IHKOB, TaK H no 

HaBe,neHHOH aKTHBHOCTH. 3aBHCHMOCTH, CHHThie .D:BYMH 3THMH cno­

co6aMH, HMeIOT O,D:HH n TOT )Ke BH,D:. BeJIH'IHHa HaBe,neHHOH aKTHB­

HOCTH, H3MepeHHaH 6e3 lpHJibTpa H npn TaKOH· ero TOJIIIJ,HHe, 

Kor.na BCe MIOOHhI 3aBe,D:OMO OCTaHaBJIHBaIOTCJl: B HeM, 6bIJia 

HeH3MeHHOH H paBHOH 4o/o OT aKTHBHOCTH B MaKCHMyMe KPHBOH 

OCTaHOBOK. 3Ta aKTHBHOCTh ·o6yCJIOBJieHa, no- BH,D:HMOMY, peaK-
32 s Jop 40 c· 38K -

IJ,HHMH ( n, t) H a(n, t) , H.D:YIII.HMH Ha HeHTpoHax pac-

ceHHHOro qJOHa OT YCKOpHTeJIH. BKJia,n OT TT --Me30HOB ITO HaBe,nen­

HOH aKTHBHOCTH, H3MepHeMOH_ npH COOTBeTCTBYIOIIJ,eM qlHJibTpe, 

He rrpeBbIIIIaJI 1 o/o, 'ITO He npoTHBOpe'IHT ony6JIHKOBaHH1,IM ,naHHhIM 

0 npnMeCH nHOHOB /no OCTaHOBKaM O,4o/o/ / 4/ _ 

4--
·, 

F 
'I 

MmueHH o6Jiy'laJIHCh B Te'leHHe npHMepHO Tpex nepHO,D:OB 

nonypacna.na KOHe'IHOrO x,npa •.. O6cqeT Ha'IHHaJICH cnyCTH MHHYTY 

nocJie KOHIJ,a o6Jiy'leHHH H npOH3BO,D:HJICH C HHTepBaJIOM 30 ceKyn.n 

_B Te'leHHe HeCKOJihKHX nepHO,D:OB nonypacna,na. M,neHTHqlHKaIJ,HH 

11.nep-npo,nyKTOB ocymecTBJIHJiaCb no HX BpeMeHH )Kll3HH. 

CKopocTh cqeTa npH perncTpau.nn npo,nyKTOB pacna.na B 

MOMeHT BpeMeHH t i onpe,neJIHeTCH KaK 
t. 

N ( t; ) = NO exp [ - + ] + C , 

r.ne N
0 

-cKopoCTh pacna.na Ha KOHeU. nepno,na o6ny'leHHH, t; 
cepe,nnHa i -ro 3O-ceKyH,n:Horo HHTepBaJia BpeMeHH, r - BpeMH 

)KH3HH 11,npa-npo,nyKTa, C - lpOH CJiy'laHHhIX COBna,neHHH. 

3naqeHHH N0 , r H ·c ,n:JIH Ka)K,noro H3 o6Jiy'leHHii onpe,nen11-

JIHCh c nOMOIIJ,hIO 3BM MeTO,D:OM HaHMeHhllIHX KBa.npaTOB. 

BepoHTHOCTh peaKIJ,HH ( µ-, v2n) Bblpa:lKaeTCH B BH,D:e 

N
0 

TK 
w = 

2 n N £ y( 1 - exp [- T /r] ) 
µ 

r.ne T - BpeMH o6Jiy'leHHH, Nµ - CKOpOCTh OCTaHOBOK µ-Me30HOB 

B MHIIIeHH / cpe,n:Hee 3Ha'leHne 3a BpeMH T /, £ - 3qJipeKTHBHOCTh 

perHCTpaIJ,HH, Y - nonpaBKa Ha BepOHTHOCTh µ- -3axBaTa, K -
nonpaBKa Ha H30TOnHhIH COCTaB MHIIIeHH. 

Me TO ,D: A. MnIIIeHb COCTOHJia H3 BOCbMH nJiaCTHH nJiaBJie· -

HOH cephI nnoma,nhIO 70 x 70 MM 
2 u: TOJIIIJ.HHoii /3,0±0,1/ MM. 

PerHCTpau.1rn no3HTP..OHOB npOH3BO,D:HJiaCh C noMOIIJ,hIO cqeT'IHKa, 

COCTOHIIJ,ero H3 nmtCTH'leCKOrO CIJ,HHTHJIJIHTOpa /150 - X 150 X 

10 MM J /, coe,nm1eHHOI'O CBeTOBO,D:aMH C .D:BYMH <1>3Y-36, pa6o­

TaIOIIJ,HMH B pe:lKnMe 6bICTPhIX conna,neHHH. IlpH o6cqeTe HaBe,neHHOH 

pa,nnoaKTHBHOCTH nJiaCTHHhI pa3MeIIJ,aJIHCb no qeThipe C Ka:lK,D:OH 

CTOpOHhI CIJ,HHTHJIJIHTOpa BnJioTHyIO K HeMy, BCer.na B O,D:HOM H TOM 

)Ke noJIO:lKeHHH. Cneu.naJihHbIMH onbITaMH 6bIJia ycTaHOBJieHa He-

3aBHCHMOCTh . /B npe,nenax 5o/o/ 3qJqleKTHBHOCTH perHCTpaIJ,HH OT 

MeCTa pacnoJIO)KeHHH /o,n:Horo 113 DOCbMH B03MO:lKHbIX/ nJiaCTHHhl. 

3qiqieKTHBHOCTh perncTpau.HH £ onpe,neJIHJiaCh nyTeM o6nyqe­

HHH nJiaCTHH HeiiTpOHaMH C :rneprHeii 14,8 M3B 113 peaKIJ,HH 

d(t, n}a H BhI,D:eJieHHH /no BpeMeHH )KH3HH 11,npa-npo,nyKTa/ KaHaJia 

peaKu.1111 32 S(n,t) 30 P, ce'leHne KoTopoii npe,nnonaranoch H3BecT­

HhIM / 6/. 1IHCJIO na,naIOIIJ,HX Ha MmueHh HeHTPOHOB onpe,neJIHJIOCh no 

c'leTy a -qacTHU. 11 npn yqeTe TenecHoro yrna • .nn11 MHIIIeHH H3 

cepbl. KpoMe 2,55-MHHYTHOH aKTHBHOCTH B 3TOM 3KcnepnMeHTe 

Ha6JIIO,D:aJiaCh TaK:lKe /145+4O/-MHHYTHaH aKTHBHOCTh, npHHa.nne-
- 31 

)KaIIJ,aH, no-BH,D:HMOMY, . H.D:PY , Si. o6pa3yIOIIJ,eMyCH B pe3YJibTaTe 

peaKU.HH 
32 S(n,pn) 31 Si. 
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3HaqeHue £ B npe)lenax ±4o/o-HoH norpewHOCTH ocTananocb 
noCTOHHHbIM B TeqeHHe KanH6poBKH H H3MepeHHH H KOHTponHpona­
nocb C noMOil.lblO y-ucToqHHKa 6° Co B qJHKCHpOBaHHOM nonome}lHH. 
A6conIOTHaH OWH6Ka 3qiqre'T'BHOCTH onpe)lemmacb OWH6KOH ceqe -
HHH peaKIIHH 32 S(n,t) 30 P 6 ,paBHoro 20±5 M6. 

M e T o Jl Bl" MHweHb H3 cepbl B BH.lle nopow1<a n0Me111anacb 
B COCY.ll H3 neHonomlCTHpona C BHyTpeHHHMH pa3MepaMH 70 X 140 
/nepTHKanbHblH pa3Mep/ X 40 /no nyq1<y/ MM 3 , npHqeM nnoil.la)lb 
3arronHeHHOH qacTH 3Toro cocy)la 6Lma 70 x 70 MM~ Cno6o:n;Hoe 
rrpocTpaHcTBO 6Lmo ocTaBneHo )lnH Toro, qTo6bI nepeJl HaqanoM 
perucTpaIIHH nopOWOK M0)KHO 6blno Til.laTenbHO nepeMewaTb. Pe­
rHcTpaUHH aKTHBHO.CTH npOH3BO)lHnacb no cqeTy amrnrHnHIIHOHHblX 
y -1<nainoB C noMOil.lblO KpHCTanna Na] (Tl) /JlHaMeTpOM H BbICOTOH 
no 75 MM/, coemrneHHOro c qJOTOYMHO)KH:reneM56AW. 3HepreTHqec­
KOe pa3peweHHe TaKoro y -cneKTpoMeTpa 6hino 01<ono 15o/o )lm1 

137Cs. C IIOMOil.lblO OJlHOKaHanbHoro JlHqJqJepeHuHanbHOro JlHCKpHMH­
HaTopa BbJpeJanocb OKOWKO )lnH perHcTpaum1 qJOTOnHKa C 3HeprHeH 
511 K3B. 

.L(nH rrpe)lOTBpa111emiH aKTHBaUHH KpHCTanna HeiiTpOHHblM qJOHOM 

127 128. (:3 
OT yCKOPHTem1 /peaKUHJI / In.,. 1----1'/ CIIeKTPOMeTp 6bin 0Kpy-

T½= 25 MHH 

)KeH cnoeM Ka)lMHH TOilII.IHHOH 0,5 MM. 

Onpe)leneHHe 3qJqJeKTHBHOCTH £ npoH3BOJlHilOCb nyTeM pa3-
MeWHBaHHJI B nopow1<006pa3HOH MHWeHH H3 cepbl 5 MM 3 22 

Na Cl 
C H3Becnrnii a6conIOTHOH aKTHBHOCTblO 22 Na. 

BepoJITHOCTb If 2n JlilH KanbUHH onpe)lenHnacb no OTHOWeHHIO 
K aHanoruqHoii nenuquHe JlilH cepbI • .L(nH 3Toro 6hmH HJroTonneHbI 
6noqHble MHWeHH H3 cepbl II KanbUHH nno111aJlblO 100 X 100 MM 

2 

H OJlHHaKOBOH TOillllHHbl ~ B r/CM 
2 

/6pycoK H3 cepbl HMen TOnII.IHHY 
20 MM/. IlorrpaBKH Ha pa3HbIH Jclxlie1<THBHbiii TenecHhlii yron 
MHWeHeii /npH o6cqeTe/, pa3nuque · B TOPMO)KeHHH no3HTPOHOB 
u Ha paJnuque n pacnpe)leneHHH µ - - OCTaHOBOK B o6eux MHWeHHX 
01<a3anHCb Hecy111ecTBeHHbIMH. 

Me TO Jl B. ,L(nH perHCTpaUHH aHHHrHnHUHOHHbIX y -KBaHTOB 
HCIIOilb30BanHCb )lBa cqeTHblX KpHCTanna Na] (Tl} C pa3peweHHeM 
oKono 3Oo/o )lnH 137 Cs.B Ka)K)lOM H3 KaHaJlOB C nOMOil.lblO OJlHOKa­
HanbHoro JlHqJqiepeHUHanbHOro JlHCKPHMHHaTopa Bblpe3anocb OKOWKO 
JlilH qJOTOnHKa· 511 K3B, H CHrHanbI OT JlBYX JlHCKPHMHHa TOPOB 
no)laBanHCb Ha cxeMy COBIIa)leHHH. Ilpoue)lypa H3MepeHHH /H 1<a­
nH6pon1<a c IIOMOil.lbIO 22 Na Cl / c cepoft /rropowoK H 6pyco1</ 
u KanbUHeM /6pycoK/ 6blna aHanoruqHa TOH, KOTopaH rrpHMeHHnacb 
B MeTO)le Ii. 

B Ta6nHue rrpHBe)leHbl xapaKTepHbie 3HaqeHHH pa3nHqHbJX 
rrapaMeTpOB H pe3ynbTaT 3KCnepHMeHTa. BenifqHHbl W 2n Bblpa)Ke­
Hbl B rrpoueHTax K nepOHTHOCTH µ--3axnaTa. OCHOBHaH OWH6Ka 
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/OI<OJIO ±lOo/o/ ,nJIH MeTo,nOB E H B npoHCTeKaeT OT norpeIUHOCTH 

B onpe,neneuuu a6conIOTHoro 3HatJeHHH E • ,/J;JIH o6ecneqemrn ,no­

CTaTotJuo.il: CTaTHCTHtJeCKOH TO'IHOCTH H3MepeHHH ,nJIH Ka:>K,noro 

MeTo,na /u Ka:>K,no.il: MHIUeuu/ noBTOPHJIHCL no 5 - 10 pa3. CKOpOCTh 

µ - -ocTaHOBOK B TetJenue nepuo,na o6nytJeHHH OCTaBanach noCTOHH­

HOH C TO'IHOCTLIO B uecKOJlhKO ,npoueHTOB. Cpe,nuee 3HatJeuue 

W2n ,nnH cepLI B3HTO no ,naHHLIM, nonytJeHHLIM MeTo,naMH E H B. 

BepOHTHOCTh peaKUHH 
32 S( µ - , Va) 28 Al,, onpe,nenHeMaH, KaK pa3-

HOCTh 3HatJeHHH W 2n, H3MepeHHhlX MeTO,nOM AH ,npyrHMH MeTo,naMH, 

nopH,nKa lo/o, eCJIH HCnOJIL3OBaTL ,nJIH onpe,neneHHH ,naHHLie pa6o­

Thl / 6/, H nopH,nKa lOo/o, eCJIH ucnoJih3OBaTh 3HatJeHHe cetJeHHH 

peaKUHH 
32 S(n, t) 30 P, paBnoe 7 M6, H3 pa6oTLI hi 

Ilonyqeuuoe naMH 3HatJeuue W2n ,nnH KaJILUHH ue npoTHBo­

petJHT ,naHHLIM pa6oTLI hi, r,ne npuBe,neuo W 2 n = /8±3/o/o. 
IloJiytJeHHhle 3HatJeHHH W 2n cyll.{eCTBeHHO MeHLIUe BeJIH'IHHLI 

BLixo,na ue.il:TpouoB BhICOKHX :mepru.il: / En ;;;- 15 M3B/, cocTaB­

JIHIOIUeil: 6onee lOo/o ,nnH cpe,nHHX u TH:>KeJihIX H,nep /cephl, KaJihl.{HH, 

CBHHl.{a / 2 ,3 /;. H MOryT 6bITh noJIHOCThlO o6'hHCHeHhl ua OC,OBe 

CTaTHCTHtJeCKOH MO,neJIH C yqeTOM 06OJiotJetJHhIX 3¢cpeKTOB / 1• 8 6e3 

npHBJietJeHHH BKJia,na KJiaCTepttoro MeXaHH3Ma µ- -3axBaT1} 'JIH 

B paMKax "pe3onaucuo.il:" Mo,nenu H,nepuoro µ- -3axBaTa 9 • 

3HatJeHHH w 2n 6LIJIH He,naBHO C xopoIUeil: TO'IHOCTLIO nonytJeHhl / 8/ 

aKTHBal.{HOHHOH MeTo,nHKOH ,nJIH pH,na H3OTonoB: Co, Ni , Fe H Mg . 
3aperucTpHpOBaH 60JihIUOH H30TOnHLIH '3¢¢eKT ,nnn: BeJIH'IHHhl 

W2 n B ,nByx H3OTonax :>KeJie3a /B nepectJeTe ua H30TOnHLIU cocTaB 

:>KeJie3a/: ,nJIH 56 Fe W2n = /23±2/o/o, a ,nnH 54 Fe Win= /3,7±O,4/o/o. 
Bee rrpuBe,neHHhie B 3TOH pa6oTe 3HatJeHHH W2n TaK:>Ke HHTep­

rrpeTHPYIOTCH ua OCHOBe CTaTHCTHtJeCKOH MO,nenu u MO,nenu o6ono­

tJeK. 

To o6cTOHTeJILCTBO, 'ITO rronyqeuuoe naMH 3Haqeuue W 2 n ,nnn: 

cephl H KaJihl.{HH cyll.{eCTBeHHO MeHLIUe BhIXO,na HeUTPOHOB BhICOKHX 
v · W · 54F 311epruu, a TaK:>Ke · Manoe 3HatJettue 2n ,nnH e MoryT 

CJIY:lKHTh YKa3aHHeM Ha MaJihlH BKJia,n rrpouecca, CBH3auuoro C 

rrorJIOll.{eHUeM /l- -Me3oua rrapo.il: HyKJIOHOB C 60JihIUHM OTHOCHTeJIL­

HbIM HMIIYJILCOM H. corrpOBO:>K,naIOll.{erocH BhIJieTOM ,nByx HYKJIOHOB 

BLICOKOH 3HeprHH / En ;'; 15 M3B/. IlpOTHB O6'hHCHeHHH BhICOKO-

3HepreTHtJeCKOH qacTH B 3HepreTHtJeCKOM crreKTpe HYKJIOHOB 

µ -3axBaTOM ua KJiaCTepax MO:>KeT CBH,neTeJILCTBOBaTh TaK:>Ke TOT 

qiaKT, 'ITO B cnyqae µ -:iaxBaTa B yrnepo,ne u I<Hcnopo,neh 0/ crreKTP 

ueii:TpOHOB orpauuqeu o6naCThlO MaJibIX 3Hepru.il:. B TO BpeMH KaK 

KJiaCTepHLie HBJieHIIH B 60JibIUeH CTeneHH ,nOJI:lKHbl npOHBJIHThCH 

HMeHHO B nerKHX H,npax. 
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