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11ruaTJOK A.B. H ap. P4 - 11597 

PaauoaeCHbie xapaKTepHCTHKH 6brCTpoapamaJOIUHXCH uarpeTb!X smep 

BbUIOliHeHbl pacqeTb! _paaaoaecuoli ae<jlopMauuu uarpeTb!X apamaJOIUHXCH 
HAep. np11 A - 150•200 H TeMnepaTypax t > t c ~ 1,2 MaB o6ono'!e'!Hb!9 a<j>
cjJeKTbl OK83biBBIOTCH HSCTOnhKO cna6b!MH, 'ITO ljlopMa H )K9CTKOCTb HAep 
OllpeaenHIOTCH )I(HJlKOK8UenhHOli KOMUOII9HTOi1: 3Hepl'HH. nepeXOA OT <jlopMbl 

xonoauoro HAPS K <jlopMe CllnbHO uarpeToro HApa a ae<jlopMHpoaauublx smpax 
npu t c HMeeT 'lepTbi ljlaaoaoro nepexoaa. )KecTKOCTb ae<jlopMupooauubiX 
SJlep llO OTHOIU9HHIO K H3MeHeHHIO tjlOpMb! OK83b!B89TCSI llpH t~ tc 8HOM8ilbHO 
Manoll. Pac'!eTbi Bblllonuenbi c noMOIUbiO MeToaa o6ono'le'IHOli nonpaaKH 
(MeToA CTpyTHHCKoro) c y'leToM apamenus u TeMnepaTypbi. 

Pa6oTa BblllOnHeHa B na5opaTOpHH TeopeTH'IeCKOli <jJH31lKH OlHJI1. 

Co06IUeHHe 06'beAHHeHHOI'O KHCTKTyTa l!AepHbiX KCCUeAOil8HHii • .fiy6ua 1978 

lgnatyuk A. v. et al. P4 " 11597 

Equilibring Characteristics of Rotating Nuclei 

Calculations of the equilibrium deformation in excited {heated) 
rotating nuclei are reported. At A - 150 -+- 200 and temperature 
t > t c ~ 1.2 MeV the shell-effects turn out to be small to compete 
with the variations of the liquid-drop component of the energy. 'I'he 
transition from the shape of a '"cool" nucleus to that of a ".hot" 
nucleus takes place at tc and in deformed nuclei resembles a 
phase transition. 'I'he stiffness parameter with respect to shape 
variations at t ~tc h;; anomalously low.· 

'I'he investigation has been performed at the Laboratory of 
Theoretical Plysics, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1978 

© 1978 06'bellHHOHHbl/l HHCTHTyT SlllepHbiX HCCnetlOBBHH/1 J1y6Ha 

B nocne.IJ.HHe ro.IJ.hi HHTeHCHBHO pa3BHBanHCh Hccne,IJ,oBa

HHH CBOHCTB H,IJ,ep, o6na,IJ,al0ll.\HX 60nhlllHM yrnOBhiM MOMeH

TOM /60-:- 100 e.IJ.HHHU/. OcHOBHOe BHHMaHHe npH 3TOM 

y,IJ,enHnOCh o6hi'IHO paCCMOTpeHHlO COCTOHHHH H,IJ,ep B OKpecT

HOCT HX HpaCT- no nO Chi /l/. 3BOnlOUHH paBHOBeCHOH tPOPMhl 

H,IJ,ep B,IJ,Onh HpacT- nonochi 6hma npocne)l(eHa B MO,IJ,enH 

)I(H,Il,KOH KannH B pa6oTe 121,H BnHHHHe Ha tPOPMY 6hiCTpo

BpamaJOll.\HXCH H,IJ,ep o6onoqeqHbiX 3<l>4leKTOB 6hin0 H3yqeHO 

B pa6oTaX/S-5 /. llpaKTHqecKH H,IJ,pa C 60nhlllHM yrnOBhiM 

MOMeHTOM o6pa3ylOTCH B peaKI.J;HHX C TH)I(enhiMH HOHaMH 

H Ha HaqanhHOH CTa,IJ,HH HMelOT, KaK npaBHnO, ,Il,OCTaTOqHo 

6onhlllYJO 3HeprHIO B036y)I(,IJ,eHHH Ha.D. HpacT-nonocoil. llpH 

aHanH3e 3THX 3KCnepHMeHTOB Ba)I(HO 3HaTh He TOnhKO 

!l>opMy H,IJ,ep B Henocpe,Il,CTBeHHOH OKpeCTHOCTH HpacT- no no

Chi, HO H npocne,IJ,HTh 3BOnJOUHlO !l>opMhl B036y)I(,IJ,eHHOrO 

H,IJ,pa B npouecce ,IJ,eBo36y)I(,IJ,eHHH, a TaK)I(e H3MeHeHHe 

!l>aKTOpOB, onpe,IJ,enHJOll.\HX CTa6HnhHOCTh .si,IJ,pa no OTHOilleHHJO 

K pa3nHqHhiM KaHanaM pacna,IJ,a. B ,IJ,aHHOH pa6oTe Mhi 

XOTHM o6cy,IJ,HTh MeTO,Il,hl OnHCaHHH 3THX HBneHHH H npo

,IJ,eMOHCTpHpOBaTh HaH6onee xapaKTepHbie npHMephl O)I(H

,IJ,aeMhiX 3!l>$eKTOB. 
,l].ng aHanH3a CBOHCTB BhiCOKOB036y)I(,IJ,eHHhiX H,IJ,ep IllHpO-

KO npHMeHHeTCH CTaTHCTHqeCKHH nO,IJ,XO,Il,. IlpH yqeTe o6o

noqeqHOH cTpyKTYPhl O,IJ,HoqacTHqHoro cneKTpa B paMKax 

CTaTHCTHqeCKOrO nO,IJ,XO,IJ,a y,IJ,aeTCH nonyqHTh KOnHqeCTBeH

HOe OnHCaHHe HMeJOI.QHXCH 3KCnepHMeHTanhHhiX ,IJ,aHHhiX 

no nnoTHOCTH ypOBHeH B036y)I(,IJ,eHHhiX H,IJ,ep H 3HepreTHqec

KOH 3aBHCHMOCTH IllHPHH pa3nHqHhiX KaHanoB pacna,IJ,a coc

TaBHOrO H,IJ,pa 161 . llpH 3TOM KaK 3KCnepHMeHTanhHhle ,IJ,aH

Hhle,TaK H COOTBeTCTBYlOll.\He TeopeTHqeCKHe pacqeThl 6hlnH 
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orpaHH'ieHbi o6nacTbiO ue6oJiblliHX 3Ha'ieHHH yrnosoro Mo

MeHTa. Mbi XOTHM pacnpOCTpaHHTb auaJIOrH'iHbiH TIO,ll,XO)l, 

ua 6biCTpospai.QaiOmuec.R .R)l.pa. 

113MeHeHHe CBOHCTB BbiCOKOB036y:>K,ll,eHHOrO .RJ],pa npH 

ero )l,e$opMai.J;HH MO:>KHO xapaKTepH30Ba Tb TIOBepXHOCTblO 

CB060)l,HOH 3HeprHH 

... 
F(,B,t)-<H>- ts /1/ 

r,ll,e ,B - noJIHhiH ua6op napaMeTpos )l.e$opMa:u;HH, t - TeM

nepaTypa B036Y:>_!.(Jl.eHHoro /uarpeToro/ .R,ll,pa, s - ero 

3HTpOTIH.R,H TIO)l, <H > TIOJ],pa3yMeBaeTC.R TepMO)l,HHaMH'ieCKOe 

ycpe,ll,HeHHe raMHJibTOHHaHa paCCMaTpHBaeMOH CHCTeMbl. 

Hau6onee sepo.RTHa.R Koucl>urypa:u;HH B036y:>K,ll,euuoro .R,ll,pa 

COOTBeTCTByeT MHHHMYMY CB060)l.HOH 3HeprHH, H BTOpbie 

npOH3BO,ll,Hbie F (,8 , t) B TO 'iKe MHHHMyMa onpe,ll,eJI.RIOT 

TIJIOCKOCTb COOTBeTCTBYIOI.UeH $opMbl .RJ],pa: 

a2 F 
C z----·~--

ij a ,B . a ,B . 
1 J 

/2/ 

ilpH t "" 0 CB060)l,Ha.R 3HeprH.R COBTia)l,aeT C 3HeprHeH 

,ll,ecl>opMa:u;HH ueso36y:>K,ll,euuoro /xoJIO,ll,Horo/ .R,ll,pa. KaK H 

npH pacqeTax 3HeprHH )l.e$opMa:u;HH 14 •51 ,B KaqecTse ra

MHJihTOHHaua H B HarpeTOM .RJ],pe MO:>KHO HCTIOJib30BaTb 

O,ll,HO'iaCTH'iHhiH raMHJihTOHHaH o6onoqequoit MO,ll,eJIH H 0 . 

TaK KaK uac HHTepecyeT o6nacTb Jl.OCTaTO'iHo 6oJihlliHX 

3Ha'ieHHH yrnosoro MOMeHTa, To Mhi ue 6y)l.eM paccMaTpu

saTb KOppeJI.RI.J;HOHHble B3aHMO)l,eHCTBH.R CBepxnpOBO,ll,.RI.Uero 

THna. Ponh nocne,ll,HHX cymecTseuua TOJihKO B o6nacTH 

J < 20730 H t < 0,7 M3B. ,lJ;nH yqeTa spameuH.R .R,ll,pa 

BBe)l,eM BCTIOMOraTeJihHbiH raMHJibTOHHaH 

H ,., H -w J _ "' ! (h -w f ) 
w 0 z. 

1
0 x' /3/ 

r)l.e w - narpaH:>KeB MHO:>KHTeJih, o6ecnequsaiOI.UHH coxpa

ueuue 3a)l,auuoit seJIH'iHHhl yrnosoro MOMenTa J. llpose,ll,.R 

)l.HarouaJIH3a:u;HIO 

(h o - w f x ) i Pi "' r :UP i ' 

4 

Mbl MO:>KeM 3aTIHCaTb COOTHOllleHH.R )l,JI.R 3HeprHH BHyTpeu

HHX B036y:>K)l.eHHH U, 'iHCJia qaCTHU N, yrJIOBOro MOMeH

Ta H 3HTpOTIHH B BH,ll,e 

u ~c;-W- o)• ..., "'. (n.- n. , 
i 1 1 1 

N = ~ n: 1 : J = ~ o x). n . : 
i 1 1 

&~-A -
s = ~ [ 1 n. -ln(l-n.)]. 

i t 1 1 

- &w-A 1 

/5/ 

3)l.ecb n 
1 

= { 1 + exp ( _1_· ---)I
t 

3aCeJieHHOCTb O)l,HO-

qaCTH'iHbiX COCTO.RHHH B Harpe TOM .RJ],pe, ll ~ '= Il I ( t • 0) -
3aceneHHOCTb 3THX COCTO.RHHH npH HyJieBOH TeMnepaType 

H A - narpau:>KeB MHO:>KHTeJib, o6ecnequsaiOI.UHH coxpaue

HHe 'iHCJia qacTHI.J;. 11CTIOJib3Y.R )l,JI.R paC'ieTOB 3HeprHH )l,e

$opMai.J;HH xono,ll,uoro .R,ll,pa MeTOJl. o6onoqequoit nonpaBKH, 

3aTIHllleM CB060Jl.HYIO 3HeprHIO B BH,ll,e 

J J J 
F (,8 , t) "" E L 

0
( ,8) + 8 E (,8 )+ U- t s , /6/ 

J 
r)l,e E Ln<.B) - noseyxuocTh )l.e$opMa:u;HH spamaiOmeitc.R 

:>KH,ll,KOH KannH H 8E (,8) - o6onoqequa.R nonpasKa K 

3HeprHH ,ll,JI.R spai.QaiOmeroc.R .R,ll,pa
14

•51 

HcnoJib3YJI B Ka'ieCTBe OJl.HO'iaCTH'iHoro raMHJihTOHHaua 

MOJl.H$HUHPOBaHHbiH rapMOHH'ieCKHH OCI.J;HJIJI.RTOp H npo:u;e,ll,y

py Bbl'iHCJieHH.R 3HeprHH )l.e$opMai.J;HH XOJIO)l,HOrO .R,ll,pa, 

OTIHCaHHYIO B pa6oTe 151 , Mbl npoBeJIH pacqeTbl CB060,ll,HOH 

3HeprHH p.R,ll,a H,ll,ep B o6nacTH 100:::; A ;5. 210. B KaqecTBe 

xapaKTepuoro npHMepa ua puc. 1 npHBe)l,eua nonyqeuua.R 
121'\n 6 u 

)l,JI.R .RJ],pa -oa 3aBHCHMOCTb CBO O)l,HOH 3HeprHH OT 

)l.e$OpMai.J;HH TipH pa3JIH'iHbiX 3Ha'ieHH.RX TeMnepaTyphl H 

yrnosoro MOMenTa. lloKa3aHbi TOJihKO pa3pe3bi nosepxuoc

TH F ( i , y , t , J ) B,ll,OJib OCeH aKCHaJibHO- CHMMeTpH'iHbiX 

$opM: BbiT.RHYTOrO (y = 0) H CTIJIIOCHYTOrO (y "'rr/3 )3JI

JIHTICOH,ll,a. H3Meueuue uau6onee sepo.RTHOH H pasuosecuoit 

)l.e$opMa:UHH uarpeToro .R,ll,pa, a TaK:>Ke ero nnocKOCTH 

TIOKa3aHO )l,JI.R HaH60Jiee THTIH'iHbiX npe,ll,CTaBHTeJieH pac-

5 



F' I I 
I "'"'· MaB f26f>a . . " 

~t 
1=0 I I= 40 l 1=60 

/~ 0 

-

0.6 

i.O 

f.~ 

H 

t 
MaB 

0 0.2 0.4 0 0.2 0.4 0 0.2 0.4 
( 

Puc.l. 3aeucuMOC111b ceo6ooHou 3Hepzuu 
126

Ba 0111 aKcu
aAbHOU oe~opMaijuu (f) npu pa3HbiX 111eMnepa111ypax. CnAow
Ha.R AUHUJI coo111ee111c111eye111 cnA10CHY11IOU (JopMe u yzAoeoMy 
MOMeH111y, HanpaeAeHHOMY 600Ab OCU CUMMe111pUU. JlyHK111Up
HaJI Kpuea.R coo111ee111c111eye111 KOAAeK111U6HOMY epaiJieHUIO e 
.ROpe 6bi111JIHY11IOU (JopMbl. 

6 

' I 

( 

CMOTpeHHOH o6naCTH Ha puc. 2. IJpHBe,IJ,eHHbie pe3yllbTaThl 

,IJ,eMOHCTpHpyiOT OCHOBHhie oco6eHHOCTH 3BOlliOU.HH CBOHCTB 

B:,IJ,ep npH HX HarpeaaHHH. C pocToM TeMnepaTyphl o6ono

qeqHble 3<1J<lleKThl 6hlcTpo ocna6eaaroT H npH t - 1,2 M3B 

B o6naCTH ,IJ,e<lJopMaU.HH 0_5 f:::; f ai3H (t=0) BapHaU.HH :>KH,IJ,· 

KOKanenhHOH 3HeprHH, CBB:3aH~e C H3MeHeHHeM <lJopMbl, 

cpaBHHBaiOTCB: c aapHaU.HB:MH o6onoqeqHou 3HeprHH. B 
,IJ,e<lJopMHpOBaHHbiX B:,IJ,pax llOllO:>KeHHe MaKCHMYMOB :>KH,IJ,KO

KanenhHOH H o6onoqeqHOH 3HeprHH pa3nHqaiOTCB:, H npH 
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Puc.2. TeMnepa111ypHa.R 3aeucuMOC111b xec111KOC111U upaeHoeec-
Hou aKCUaAbHOU oe(JopMaijUU OAJI 126 Ba. 160Er. 208 Pb 
npu HyAe60M y2A060M MOMeH111e jaj U 3a6UCUMOC111b 3111UX 
xe eeAu~uH 0111 I npu t =2 M3B /e/ • 
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yKa3aHHbiX ycnOBH11X n011Bn11eTC11 HeyCTOH'IHBOCTb no OTHO

weHHIO K H3MeHeHHIO 4JopMhi 11.n;pa. Puc. 2 .n;eMoHcTpHpyeT 

no.n;o6HyiO CHTyau;uro: a .n;e4JopMHpoaaHHhiX 11.n;pax 126Ba H 
160 En )KeCTKOCTh no OTHOUieHHIO K .n;e4JopMai.J;HH HMeeT 

pe3KHH MHHHMYM npH t - 1,2 M3B. B c4JepH'IeCKOM 11.n;pe 

ZOSpb H3MeHeHHe )KeCTKOCTH C TeMnepaTypoit npOHCXO.IJ;HT 

MOHOTOHHO H npH t =1,2 M3B )KeCTKOCTb npHMepHO B .IJ;Ba 

pa3a npeBLiwaeT )KH.IJ;KOKanenhHYJO ou;eHKY. 

06onO'Ie'IHbie HeO.IJ;HOpO.IJ;HOCTH B O.IJ;HO'IaCTH'IHOM cneKT

pe npH TaKHX TeMnepaTypax y)Ke He oKa3biBaiOT KaKoro-nu6o 

CTa6HnH3HpyiOIIJ;ero BnH11HH11 Ha 4JopMy B036y)K.IJ;eHHbiX 11.n;ep. 

,D;n11 aHanH3a TeMnepa TypHoro ocna6neHH11 o6ono'le'IHhiX 

34J4JeKTOB MO)KHO nepenHCaTb Bbipa)KeHHe /6/ .n;ng CB060.IJ;HOH 

3HeprHH B BH.IJ;e 

FJ ({3 ,t)'"' E J ({3) -tOE J (/3)f(t)-at2 
LD /7/ 

J 
H paccMaTpHBaTh BenH'IHHY oE f(t) KaK o6ono'le'IHYIO 

nonpaaKy K cao6o.n;iio:H 3HeprHH 4JepMH-ra3a. IlapaMeTp 

a "' A I 10 M3B COOTBeTCTByeT aCHMnTOTH'IeCKOMY 3Ha

'leHHIO nnOTHOCTH O.IJ;HO'IaCTH'IHhiX COCT011HHH B OCI.J;Hnn11TOp

HOM noTeHI.J;Hane/6/, )J;nH npOCThiX OI.J;eHOK B Ka'leCTBe f(t) 
MO)KHO HCnOnh30BaTh 4JyHKI.J;HIO 

2 2 2 
f(t),. _!!_t_ s h- 1~ 

hw
0 

hu)0 
/8/ 

nony'leHHYIO .n;n11 cxeMaTH'IecKoil Mo.n;enH Heo.n;Hopo.n;Horo 

o.n;Ho'laCTH'IHOro cneKTpa /7/. AHanorH'IHa11 "yHHBepcanh

Ha11" napaMeTpH3ai.J;HH TeMnepaTypHbiX 34>4JeKTOB ycneWHO 

HCnOnh30BanaCb npH 4JeHOMeHOnOrH'IeCKOH CHCTeMaTHKe 

nnoTHOCTH ypoaHeH: ao36y)K.n;eHHhiX 11.n;ep1 61 . C noMOIIJ;hiO 

cooTHOUieHHH /7 I H /8/ HeTpy.n;Ho ou;eHHTh TeMnepaTypHhle 

MO.n;H4JHKai.J;HH KapT noTeHI.J;HanhHbiX 3HeprHH, nony'leHHbiX 

B pa6oTaX I 3 - 5 / .n;ng WHpOKOrO Kpyra 11.n;ep npH pa3nH'IHbiX 

3Ha'leHu.s:x yrnoaoro MOMeHTa. Cne.n;yeT 3aMeTHTh, 'ITO 

)KH.IJ;KOKanenLHa11 KoMnoHeHTa 3HeprHH E LD(/3) .n;On)I{Ha 

TaK)Ke 3aauceTh oT TeMnepaTyphl. O.n;HaKo, KaK noKa3aHo 

B pa6oTe /S/' H3MeHeHH11 noaepXHOCTHOrO HaT1f)KeHH11 H Ky

nOHOBCKOH 3HeprHH cyiiJ;ecTBeHHhl TOnbKO npu t =?.. 2 M3B, 

8 
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T. e. npH 6onee BhiCOKHX 3HeprH11X B036y)K,IJ;eHH11, 'I eM 

paccMaTpuaaeMLie a .n;aHHoil pa6oTe. 

Ilony'leHHhle pe3ynLTaTbl no3aon11IOT npocne.n;HTh ponh 

yrnoaoro MOMeHTa Ha pa3nH'IHhlx 3Tanax .n;eao36y)K.n;eHH11 

11.n;ep, o6pa3ylOII.J;HXC11 B peaKI.J;H11X C T1f)KenbiMH HOHaMH. 

Ha Ha'lanhHOM 3Tane CH11THe ao36y)K.n;eHH11 ocyiiJ;eCTBn11eTc11, 

rnaBHbiM o6pa30M, HeiiTpoHaMH. cJ>opMa 11.n;pa, ycTOH'IHBOCTh 

11.n;pa no OTHOWeHHIO K .n;eneHHIO, TaK )Ke KaK H 3HeprHH 

CB113H HCnycKaeMbiX 'laCTHI.J;, Ha 3TOM 3Tane .IJ;On)I(Hbl COOT

BeTCTBOBaTb )KH.IJ;KOKanenhHhiM aenH'IHHaM. McnapeHHe qac

THU CHnhHO 3aMe.n;n11eTC11 npH 3HeprH11X B036y)K.IJ;eHH11 10M3B 
Ha.n; upacT-nonoco:H, H .n;anLHeitwee .n;eao36y)K.n;eHHe 6blcTpo

apaiiJ;aiOII.J;erocg 11.n;pa ocyii.J;eCTBn11eTC11 .n;unonhHhiMH H Kaa

.n;pynonhHhiMH raMMa-KBaHTaMH. IlepBblM 3TanaM raMMa

KaCKa.n;a COOTBeTCTByeT TeMnepaTypa 1 M3B, H OHH npo

TeKalOT npu 3Ha'IHTenhHhiX 4JnyKTyau;H11X 4JopMhl 11.n;pa. TaKHe 

4JnyKTyau;HH .IJ;On)I(Hbl Cyii.J;eCTBeHHO o6ner'laTb KBa.n;pynonb

Hbie nepeXO.IJ;bl no cpaBHeHHIO C .IJ;HnOnhHblMH. IlpH 3TOM B03-

MO)KHbl 6biCTpbie KBa.n;pynonhHhle nepeXO.IJ;bl Me)K.n;y COCT011-

HH11MH, npHHa.n;ne)KaiiJ;HMH pa3HbiM pOTai.J;HOHHhiM nonOCaM. 

KpHTH'IeCKHH yrnoao:H MOMeHT, .n;ocTH)KHMhiH a TaKoM 11.n;

pe, no-npe)KHeMy COOTBeTCTByeT )KH.IJ;KOKanenhHOMY 3Ha

'leHHIO. H TOnhKO npu noHH)KeHHH 3HeprHH B036y)K.n;eHH11 

Ha.n; upacT-nonoco:H .n;o - 5 M3B, T.e. npu oxna)K.n;eHHH 

.n;o TeMnepaTyphi :::; 0,6 M3B, 11.n;po Ha'IHHaeT .n;auraThC11 

no o6ono'le'IHhiM oaparaM noaepxHOCTH noTeHu;uanhHOH 

3HeprHH 
11

•3 -
51

. 06onO'Ie'IHbie HeO.IJ;HOpO.IJ;HOCTH O.IJ;HO'IaC

TH'IHOrO CneKTpa Ha 3TOM 3Tane OKa3biBalOT cyiiJ;eCTBeHHOe 

BnH11HHe Ha nnOTHOCTh ypOBHeH p-exp(s) H .n;pyrHe CTa

THCTH'IeCKHe xapaKTepHCTHKH 6biCTpOBpaii.J;alOIIJ;HXC11 11.n;ep. 

CooTBeTCTBYIOIIJ;He 34>4>eKThi Heo6xo.n;HMo y'IHThiBaTh npu 

paC'IeTaX HHTeHCHBHOCTH pa.n;Hai.J;HOHHhiX nepeXO.IJ;OB Ha.n; 

upacT-nonoco:H. PaccMoTpeHHhie BhiWe MeTO.IJ;hi pac'leTa 

TepMO.IJ;HHaMH'IeCKHX 4JyHKI.J;HH /5/ 6hiCTpOBpaiiJ;alOIIJ;HXC11 11.n;ep 

no3BOn11IOT HaRTH nnoTHOCTH ypoaHe:H .n;n11 acex B03MO)KHhiX 

KaHanoa pacna.n;a Ha acex 3Tanax peao36y)K.n;eHH11 cocTaa

HbiX 11.n;ep, o6pa3yiOII.J;HXCJI B peaKI.J;HJIX C TJI)KenhiMH HOHaMH. 
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