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6ornaHOB Ll.Ll. H np. P6 - 10759 

Hoshle naHHhle no &M~CCHH 3arra3nhlBa~wHx qacTHU npH 

6era-pacnane H30TODOB UB3HH-116,JJ8 

YcraHosneHo, qro &MHCCHH 3arra3LlLIBB~ll!HX qacTHU npH f3+ -pacrrane 
116 Cs CBH3aHa c pacrranoM nsyx Meracra6HilhHblX cocroHHHli, rrepHOabi 

rronypacrrana KOTOpb!X (0,65:!:_0, J) C H (3,9!,0,4 )c. llonrOlKHBYWBH KOMIIOHBHTB 

JIOMHHHpyeT B CITBKTpe 3BDB3LlLIBB~lllHX rrpOTOHOB, B TO BpeMH KBK 

8MHCCHH 38IT83Llb!B8Klll!HX a -'IBCTHU CBSI3BH8 C {3+ -pacrranoM KOpOTKO

lKHByiUero COCTOHHHSI, l13MBpBHbl 8HeprHH ({3+ -a) -pacrrana H30TOITOB 
116, 118Cs. 

Pa6ora BbmonHeHa B Jla6oparopHH HnepHbiX peaKUHli 011 HH. 

flpenp&RT 06W.IUIReRROrO BRCTBTYTA a,llep&WX BCCneJlOB&BBI • Jly6aa 1977 

Bogdanov D.D. et al. P6 - 10759 

New Data on the Delayed Particle Emission 
at 13+-Decay of 116• 118 Cs Isotopes 

It is found that the delayed particles observed 
following the {3+ -decay of 116 Cs are due to the 13+ -decay 
of two metastable states with half-lives of (0.65±0.10)s 
and (3.9±0.4)s. The long-lived component dominates in 
the delayed proton spectrum, while the delayed a-par
ticle emission is associated with the /3+-decay of the 
short-lived state. The total (f3+-a) -decay energies of 
the isotopes 116 • ll8 Cs have been measured. 

The investigation has been performed at the 
Laboratory of Nuclear Reactions, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 19'17 
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B o6nacTH ueiiTpoHo.IJ.e<}JHI.J.HTHbiX R.IJ.ep c Z "> 50 a- 'laC

THI.J.a He CBR3aHa B OCHOBHbiX COCTORHHRX 60nblliHHCTBa 

R.IJ.ep. 3ueprHR a - pacna.IJ.a cpaBHHTenLHO uesenHKa, TaK 

'ITO )l.OMHHHPYIOII.J.HM KaHanoM pacna)l.a OCHOBHbiX COCTORHHH 
R.IJ.ep c N < 84 ocTaeTcR {3 t--pacna.IJ.. TeM ue Meuee yKaJau

uoe 06CTORTenbCTBO npHBO)l.HT K TOMy, 'ITO HapH.IJ.Y C y~e 
llpHBbi'IHOH 9MHCCHeH JanaJ)l.biBaiOII.J.HX llpOTOHOB JaMeT

HyJO ponb B OT)l.enbHbiX cny\faHX MO~eT HrpaTb H 3MHCCHH 
3aDa3)l.biBaiOII.J.HX a -lfaCTHU. 

1-bsecTHbiM npHMepoM no)l.o6uoro po.IJ.a HBnHJOTCH HJo

TODbi 
116 

' 
118 

Cs. Hau6onee nonnaH CBO.IJ.Ka HMeJOil.{HXCH 
3KCDepHMeHTanbHbiX )l.aHHbiX DO 3MHCCHH 3aDa3)l.biBaiOII.J.HX 

DpOTOHOB H a -\faCTHI.J. llpH {3+ - pacna)l.e 3THX H30TODOB 

co.IJ.ep~HTCH s o63opuou pa6oTe 111 . llpe.IJ.bi.IJ.YII.J.He ny6nu

KaUHH 
12 

•
31 

HallleH rpyDDbl KacanHCb TOnbKO 3MHCCHH 
JanaJ.IJ.biBaJOII.J.HX npoTouos npu 13+- pacna.IJ.e 116 Cs.EcTecT-
BeHHbiM 

CTOHII.J.aH 
llpO.IJ.On~eHHeM 3THX HCCne)l.OBaHHH RBnReTCH ua

pa6oTa, B KOTopou aKu.euT C.IJ.enau ua .IJ.pyrou 
JanaJ)l.biBaJOII.J.HH npouecc - 3MHCCHIO a -lfaCTHU. 

B 3KcnepuMeHTax ucnonLJosancH Macc-cenapaTop 

li 3M C- 2 Ha DY'IKe I.J.HKnOTpOHa T H~enbiX HOHOB Y- 300 

011.JII1.. Onucauue KOHCTPYKUHH H oco6euuocTeu pa6oTbi 

HCDOnbJyeMOrO 3)l.eCb BbiCOKOTeMnepaTypHOrO HOHHOrO HC

TO'IHHKa C llOBepXHOCTHOH HOHH3ai.J.HeH CO)l.ep~HTCH B pa6o

TaX 
14

•
51

. 11ccne.IJ.yeMLie HJOTODhl u.eJHR nonylfanHcb npu 
o6nylfeHHH MeTannH\feCKOH MHllleHH TOn~HHOH 2 MZ/cM 2 H3 
o6orameuuoro /90o/o/ 92 Mo HoHaMH 3 s+5 c 3Heprueu 

190 M3B. B <}loKanLHOH nnocKOCTH Macc-cenapaTopa HJo-
6apbl c <}luKcHposaHHhlM A Bhl.IJ.emmucL meneBblM KonnuMa

TOpOM 2xl0 MM H DODa)l.anH Ha c6opHHK H3 aniOMHHHeBOH 
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liJOJibiH /0,8 MKM/, HaKJieeHHOH Ha )KeCTKHH KapKaC B BH~e 
~HcKa ¢ = 200 MM. Henocpe~cTBeHHO Ja c6opHHKOM pa3-

Mell{aJICH nosepxHOCTHo-6apbepHbiH Si(Au) -~eTeKTop npo

TOHOB H a -qaCTHIJ;. 3HepreTHqecKHe ~Hana30Hbl cneKTpOB 

JanaJ.a,biBaiOll{HX npoTOHOB 2 -'--6,5 M:JB H a -qacTHU 

8 7 12,5 M .:JBHe nepeKpbiBaiOTCH, no3TOMY HHKaKHe cnel(Hanb

Hbie MeTO~bl pa3~eJieHHH 3THX qaCTHIJ; He Hy)I(Hbl. AKTHB

HOCT b Ha C60pHHKe HaKanJIHBaJiaCb B TeqeHHe BpeMeHH 3K

cno3HU.HH 1'1 t. nocrre qero ~HCK noBopaqusarrcH Ha yrorr 

126 ° H HCCJie~yeMaH aKTHBHOCTb noMell{aJiaCb Me)K~y BTO

pbiM Si (Au) -~eTeKTopoM H Cl(HHTHJIJIHUHOHHbiM (3- cqeTqu

KOM C nrracTMaCCOBbiM CIJ;HHTHJIJIHTOpOM TOJIIIJ;HHOH 1 MM. 

3TOT Ha6op ~eTeKTOpOB npe~Ha3HaqaJICH ~JIH H3MepeHHH 

CUeKTpOB llpOTOHOB H a -qacTHIJ; B COBna~eHHH C n03HTpo

HaMH H KpHBbiX pacna~a p, a, (3 -aKTHBHOCTeH. 

OcHOBHbie peJyJILTaTbi, norryqeHHbie B HacTOHll{eH pa6o

Te, co~ep)KaTCH B ma6;1Uije H MoryT 6biTb npoKOMMeHTHpoBa

Hbi crre~yiDll{HM o6pa3oM: 

T BOll.illUl 

II8 Cs II6 C.s 

TI/2 ,c I6,4±I,2 {I} 0,65:tQ,IO 3,9±Q,4 

WI"' 
(4.2tD,6).I0-4[i] (2,8±0. 7) .I0-3 (6,61;I,3) .I0-3 aRcriep. 

Plo<. I7,2to,3 [I) sot I {I] 
8RC!Iep. 17,3to,4 4,7±1.8 ~200 

--~·--f-~ -
Woo~. 

-"-----~~ 

5[ (4,9t2.5).I0-4 ~ 3.3.!0-5 axcn:ep. (2,4±Q,3).10- 1) 

'11/,.: 817 • ro:.:O (I+) 1.8.10-4 (I+) 
reop. 3,3.10-6 (3+) 6,7.10-5 (3+) 

r.6.1o-6 (8+) 

: Q~-{iJ,ll:lE 
:lKCnep~ 

10,6±0,2 12,3±0,4 

:Qf1~4),ll3B I0,89 [io] 12.76 [1o] 
reop. 10.62 Ll:1] 12.35 [n] 

4 
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1. H3 H3MepeHHH KpHBOH pacna~a a -aKTHBHOCTH H3o-

6ap c A= 116 6Lm ycTaHOBJieH nepuo~ nonypacna~a T1h a = 
= /0,65±0, 10/ C. 3TO Heo:>KH~aHHhlH pe3yJILTaT, nOCKOJibKY 

OH HBHO He COrJiacyeTCH C Ha~e)KHO YCTaHOBJieHHblM nepuo-
116 

~OM nonypacna~a Cs T lh = /3,9±0,4/ c, H3MepeHHLIM 

no JanaJ~LIBaiOll{HM npoToHaM B Harne a pa6oTe 121 • u T Y:! = 
/1/ = /3,6±0,2/ c no ~aHHbiM rpynnLI ISOLDE. 

2 . .[l;eTaJibHhlH aHaJIH3 KPHBLIX pacna~a npoToHHOH aK

THBHOCTH, H3MepeHHblX C pa3JIHqHblMH BpeMeHaMH 3KCno-

3HIJ;HH, n03BOJIHJI Bbi~eJIHTb ~Be KOMnOHeHThl: y)Ke 3HaKOMYIO 

~onro)KHByll{yiO c T Y:! = 3, 9 c H KopoTKO)KHByll{yiO, nepuo~ 

nonypacna~a KOTopou coBna~aeT B npe~enax owu6oK c H3-

MepeHHbiM ~JIH a - qacTuu;. W3 pa3JIO)KeHHH npoTOHHbiX KpH

BblX pacna~a Ha ~Be 3KCUOHeHTbl, OTBeqaJOll{He ~BYM yKa-

3aHHblM nepuo~aM nonypacna~a c yqeToM ux owu6oK, nony

qeHo OTHOllleHHe Yp(0,65)/ Yp (3,9) = 0,20±0,06 Ha6JIIO~ae

MbiX BbiXO~OB npOTOHOB.TepMHH "Ha6JIIO~aeMbiH BbiXO~" 03-

HaqaeT BbiXO~ COOTBeTCTBYIOll{eH aKTHBHOCTH H3 HCTOqHHKa 

Macc-cenapaTopa, T.e. Yp=Y(3 • wp. r~e Y(3- qucno (3-
aKTHBHhlx aTOMOB, npHXO~Hll{HX Ha C60pHHK H3 HCTOqHHKa 

B e~HHHUY BpeMeHH, W p - npOTOHHaH BHJIKa, ~aiOIIJ;aH 
+ 

BepOHTHOCTb 3MHCCHH npOTOHa B e~HHHqHOM aKTe (3-pac-

na~a. 

3. AHanoruqHLie no nepHo~aM nonypacna~a KOMnoHeHTLI 

6LIJIH Bbi~eneHbi B KPHBLIX pacna~a (3+ -aKTHBHOCTH. B 3TOM 

CJiyqae pa3JIO)KeHHe Ha ~Be KOMnOHeHTbl C yqeTOM nOCJOHH

HOrO liJoHa ~aeT OTHOllleHHe Ha6JIIO~aeMbiX BbiXO~OB (3 -aK

THBHOCTH Y(3 (0,65)/Y(3 (3,9 ) = 0,7+0,3. BMeCTe C TeM 

ycTaHOBJieHo, qTo B peaKu;HH 
92 

Mo+ :3"2 S ocHOBHOH BKJia~ 
B Ha6JIIO~aeMylO (3+- aKTHBHOCTb B ~Hana30He Mace OT A = 121 

~o A= 116 ~aiOT cooTBeTCTBYIOIIJ;He H30TonLI l(e3HH. BLI

xo~bi H30TOnOB 6apHH, JiaHTaHa H l(epHH, peaKI.(HH o6pa30Ba

HHH KOTOpbiX Tpe6yiOT MeHblllero qucJia HCnapHIOIIJ;HXCH H3 

KOMnayH~-R~pa ci24 Ce) npoTOHOB, pe3KO na~aiOT no Mepe 

yMeHLllleHHH A, qTo HBJIHeTcH xapaKTepHoH oco6eHHOCTbiO 

noBe~eHHH ceqeHHH peaKI.(HH B 06JiaCTH HeHTpOHO~eliJHUHTHbiX 

H~ep. B HCCJie~yeMOH peaKIJ;HH He y~aJIOCb Bbi~eJIHTb (3+ -
aKTHBHOCTb, CBH3aHHYIO C pacna~OM H30TOnOB JiaHTaHa H 

l(epHH /nerqauwue H3 H3BeCTHblX ceuqac H30TOnoB 123 La 
(T a1, = 17 ±3 c )u 

124 Ce ( T Y:! = 6±2 c) 6blJIH nonyqeHbl 

He~aBHo' 61B peaKI.(HHX 
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\W Ru(52 S.2p2n)124 
Ce H 

96 
Ru ( 2 S, 3p2n) 123 

La/. 

Cna6aJI 13+ -KOMnoueuTa
121 

Ba 6hlna e~e Bbl~eneua ua l}loue 
Yi 119 ~ 

'' Cs, B TO apeMJI KaK Ba 6bln u~eHTH'i'HUHpoaau TOJJLKO no 

JanaJ~LIBaiO~HM n~oToHaM 121
. OueuKa OTHOUieHHJI ua6mo-

~aeMLIX BbiXO~oB 16 Ba u 
116 Cs 

Y/1(116Ba) , Yf3(117Ba) Yp (117Ba) 

·-yt~7T6Cs) :C. Yf3( 117 Cs) ~wp Y{;(IITCs) ""
0

'
01 

MO)I{eT 6LITh c~enaua HJ cpaaueHHJI ua6niO~aeMbiX Bblxo~oa 

JanaJ~hiBaiO~Hx npoTOHOB 117 Ba( T 11 = 1,9 c )171 u {3+-
117 c l2 ~ ~ 

aKTHBHOCTH S C y<JeTOM pac<JeTHOH npOTOHHOH BHJJKH 
-2 

wp = 3,7·10 · 

4. PeJynLTaTLI, npuae~eHHbie B n.n. 1,2,3, ~aiOT ocHo

aauue yTae~)l{~aTL, 'ITO 3MHCCHJI JanaJ~LIBaiO~Hx <JacTHU 

B cnyqae 
1 6 Cs• CBJIJaua c pacna~oM He O,!J;Horo, KaK 

npe~nonaranocb paHee, a ~ayx MeTacTa6unLHbiX cocTOJIHHH, 

nepuo~LI nonypacna~a KOTopLIX paBHLI 10,65±0,11 c u 

13,9±0,41 C. fipH<JeM, ~OJJrO)I{HBy~aJI KOMnOHeHTa ~OMHHH
pyeT B CneKTpe JanaJ~biBaiO~HX npOTOHOB, B TO BpeMJI 

+ 
KaK cneKTp a -qacTHU CBJIJaH C {3 -pacna~OM KOpOTKO)I{HBy-

~ero COCTOJIHHJI. 

5. llpHBe~eHHble B ma6/1Uije BeJJH<JHHbl npOTOHHOH H a
<JaCTH<JHOH BHJJOK nony<JeHbl B npe~nOJJO)I{eHHH OTC)'TCTBHJI 

HJOMepuoro Y -nepexo~a. B 3TOM cnyqae wp = IP/1{3 u 

Wa ·I a I I {3 , HHTeHCHBHOCTH I p , Ia .I {3 BJJITbl HJ paJJJO)I{e

HHJI COOTBeTCTB)'lO~HX KpHBbiX pacna~a Ha ~Be 3KCnOHeHTbl 

H OTHOpMHpOBaHbl Ha 31}li}JeKTHBHOCTH perHCTpaUHH ~eTeK
TOpOB I ~nJI T 1;2 = 3, 9 c onpe~eneHa TOJJLKo aepxHJIJI rpauu

ua Ia 1. Ecnu BKna~oM HJOMepuoro y -nepexo~a npeue6-

pe<JL uenLJJI, To npuae~euuble BbiUie cooTHOUieHHJI cnpaae~

nHBbl TOJJLKO ~JJJI pacna~a OCHOBHOrO COCTOJIHHJI. )J,nJI HJO

Mepuoro cocTOJIHHJI CBJIJL Me)l{~y w p lunu w a I H onpe

~eneHHbiMH yKaJaHHbiM CnOC060M HHTeHCHBHOCTJIMH lp 
lunH Ia I H 113 uecKOJJLKO CJJO)I{Hee: 

6 

I p1 
wp1 = -- (1-k)+ kw P2 

I {31 

'\ ,\2 
k=- ----

,\{3 ,\1 -.\2 
w 

p2 

I p2 
=---. 

I {32 

I '\ 

·1 

' 

' 

r~e HH~eKCbl 1,2 OTHOCJITCJI COOTBeTCTBeHHO K H30Mepuo

MY H OCHOBHOMY COCTOJIHHJIM, A1 =Ay+A {3 , ,\2 - noCTOJIHHbie 

pacna~a 3THX COCTOJIHHH. 0TMeTHM, 'ITO B I{3 ~OJJ)I{eH 6biTb 

)'<JTeH BOJMO)I{HbiH BKna~ OT 3J1eKTpOHOB KOHBepCHH. TaKHM 

o6pa30M, B 3TOM cnyqae ~nJI nony<JeHHJI wp1 , wtd ueo6-

xo~HMO npJIMoe HJMepeuue Ay I Af3 . 
6. B ma6Aulle npuae~eHbl pac<JeTHbie JHa<JeunJI w11 ~nJI 

~ I" pa3J1H<JHbiX 3Ha<JeHHH pacna~aiO~erOCJI COCTOJIHHJI Ue-

3HJI. Pac<JeTbl BblnOJJHeHbl Ha OCHOBe CTaTHCTH<JeCKOH Mo

~enH npouecca, KOTopaJI o6bi<JHO ucnonLJyeTcJI a auano

rH<JHbiX pac<JeTax ~nJI JanaJ~LIBaiO~ux npoTouoa 
1 .a 

PeJKOe na~eHne Wa C pOCTOM CnHHa HCXO~Horo COClOJIHHJI 
116 Cs JIBJJJieTCJI o<JeBH~HbiM cne~cTBHeM Toro, YlO BbJCOKo-

112 
CnHHOBble COCTOJIHHJI B KOHe<JHOM <JeTHO -<JeTHOM Jl~pc Te 

pacnono)l{eHbl BhiCOKO no 3Hepruu I 3Hepruu ypoaueii: 
112 

Te c 

I" =2+.4+. 6 +, 8 + 6LIJJH npHHJIThi cooTaeTcTaeuuo 800, J 600, 
2500, 3500 K:JB Ha OCHOBe 3KCTpanOJJJIUHH HMeiO~HXCJI 

3KCnepHMeHTaJ1bHbiX ~aHHbiX ~JJJI <JeTHO -yeTHbiX H30TOnOB 

Tennypa annoTb ~o 114Te I. )J,nJI JanaJ~hiBaiO~nx npoTo

HOB CTOJ1b pe3KOH JaBHCHMOCTH Wp OT CDHHa pacna~aiO

~erOCJI COCTOJIHHJI MO)I{eT He 6LITb, T .K. ~J]JI KOHe<JHOrO B 

3TOM cnyqae Jl~pa 115 I xapaKTepua cpaaHHTenhHO 6onL

UiaJI nJJOTHOCTb HH3KOJ1e)l{a~HX COCTOJIHHH, CDHHbl KOTOpbiX 

MoryT MeHJIThCJI a UIHPOKOM ~uanaJoue. BoJMO)f(HOCTh 

paC<JeTa Wp OCJ10)1{HJieTCJI HeJHaHHeM ~eTaJJbHOH 3HepreTH

<JeCKOH CXeMbl H CDHHOB HH3KOJ1e)Ka~HX ypOBHeH 115 I. TeM 

He MeHee npe~nOJJO)I{eHHe 0 TOM, 'ITO OCHOBHOe H HJOMep

HOe COCTOJIHHJI 
116 Cs HMeiOT cy~eCTBeHHO OTJJH<JaiO~HeCJI 

cnHHbl, npH<JeM HH3KOCnHHOBOe COCTOJIHr~ - KOpOTKO)f(HBy

~ee lue<JTO noxo)l{ee HJBeCTHO 
181 ~nJI 2 

Cs I, JIBJJJieTCJI 

B03MO)I{HbiM BapHaHTOM HHTepnpeTaUHH nony<JeHHbiX ~au

HbiX. Ha pucyHKe 3KcnepuMeHTanLHLie cneKTpbl JanaJ~bl

aaiO~Hx a -qacTHU 
116 • 18cs cpaBHHBaiOTCJI c pacc<JHTau

HbiMH no CTaTHCTH<JeCKOH MO~enH. J1I060nb1THO, 'ITO B cnyqae 

1 16 Cs oTKnoHeuue pac<JeTuoro cneKTpa oT 3KcnepuMeu

TanLuoro He npOTHBOpe<JHT npe~nOJJO)I{eHHIO 0 peJOHaHCHOH 

JaBHCHMOCTH CHJJOBOH ciiYHKUHH {3+ -pacna~a OT 3HeprHH 

aoJ6y~eHHJI ~oqepuero JI~pa, c~enauuoMy B 
131 

ua ocuoae 

auanoru<Juoro auanHJa cneKTpa JanaJ~biBaiOIUHX npoTouoa. 

7. )J,nJI HJoTonoa 
116 • 118Cs HJMepeuw nonuwe 3Hepruu 

+ (/3 -a) -pacna~a. paauwe Q/3- Ba , r~e Q{3- 3HeprHJI 3neKT-
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Cpa6HeHue 3KcnepuMeHma/l&HbiX cneKmpo6 3ana30bl6a10-
I/IUX u- ttacmu!J 116 • 11 8 Cs /2ucmo2paMMbl/ c paccttumaH
HbiMU no cmamucmuttecKou Mooe/lu 6 npeono/loJtCeHuu 177 ==1 + 
0/l.R UCXOOHbiX COCmO.RHUU !J€3U.R. 

pOHHOrO 3aXBaTa MaTepHHCKOrO H)J;pa, I3 - 3HeprHJl CBJ13H 
a + a - l.faCTHl.l,hl B )J;O'IepHeM Jl)J;pe. 11CTIOJih30BaJICJl Me TO)]; ({3 -a)-

COBTia,lJ;eHHH, aHaJIOrHl.fHhiH MeTO,lJ;Y ({3-J:.p)-COBTia,lJ;eHHH, Bnep-
/9/ 

Bhle npe,lJ;JIO)I(eHHOMY B pa6oTe )J;JIJI H3MepeHHJl Qf3-BP . 
B 3TOM MeTo,lJ;e Qf3-Ba H3Jiyl.faTeJIH onpe,lJ;eJIHeTCH H3 cpaa

HeHHH C paCl.feTOM 3KCTiepHMeHTaJihHO H3MepeHHOrO OT

HOllleHHJl BhiXO)J;a a -qacTHl.l, B COBTia,lJ;eHHH C TI03HTpOHaMH 

K TIOJIHOMY HX BhiXO)J;y. liO)J;06Hhie H3MepeHHJl ceil:qac 061l.l,e

TipHHJIThl )J;JIJI 3aTia3,1J;hiBaiOil.I,HX TipOTOHOB, )J;JIJI 3aTia3)1;hiBaiO

Il.I,HX a -qacTHU. 3TO nepaaH nonhiTKa TaKoro po,l1;a. IIonyl.feH

Hhie 3Hal.feHHJl Q f3- B a H30TOTIOB 116 • 118 Cs, KaK H H3MepeH

Hhie paHee /
1 

•
31Qf3- Bp , xopolllo cornacyiOTCH c npe)J;cKa3aH

HhiMH Ha OCHOBe MaCCOBhiX 4JopMyJI rapBH- KeJihCOHa H 

3eJih)J;eca 
110 ·111 . 

8 
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' 

ABTOpbl 6naro,1J;apHbl aKa,lJ;eMHKY r .H.<l>nepoBy 3a TIO)J;

,lJ;ep)I(KY 3TOH pa6oThl, B.M.<l>ypMaHy 3a npoae,lJ;eHHhle HM 

pacl.feThl K03~HU.HeHTOB TpaHCMHCCHH a -qacTHU., B.A.Kap

Hayxoay 3a none3Hhie o6cy)l(,lJ;eHHH, a TaK)I(e rpynne 3Kcnnya

TaU.HH l.I,HKJIOTpOHa 3a o6ecnel.feHHe o6Jiyl.feHHH. 
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