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Bep6~4K~~ B.n. ~ AP· P7 - 12568 
AHan~a ynpyroro pacce~H~~ ~OHOB 
40,48 ca ~ 48.Ti Ha 208pb 

40 Ar' 

npoBOA~TC~ aHan~3 no OnT~4eCKO~ MOAen~ nony4eHH~X 
paHee 3Kcnep~MeHTanbH~x AaHH~x ynpyroro pacce~H~~ ycKo
peHHbiX ~oHoe 40 Ar, 4°Ca, 48Ca, 48 Ti Ha M~weH~ ~a 208pb 

Hcnonbaoeanc~ n~T~napaMeTp~4eCK~~ onT~4eCK~~ noTeH4~an. 
Pac4eT Y4~T~ean AO 500 nap4~anbH~X eonH e paanomeH~~ 
aMnn~TYA~ pacce~H~~. 3Ha4eH~e paA~yca c~nbHoro norno~eH~~ 
no onT~4eCKO~ MOAen~ HaXOA~Tc~ e xopoweM cornac~~ c pe
aynbTaTaM~ Keaa~Knacc~4ecKoro aHan~aa. 

Pa6oTa B~nonHeHa B na6opaTOp~~ ~AepH~X peaK4~~ OH~H. 

npenpHHT 06'bellHH9HHOrO HHCTHTyTa Rl19PHblX HCCnellOB8HHA. Lly6Ha 1979 

Verbitsky V.P. et al. P7 - 12568 

Analysis of Elastic Scattering of 40Ar, 40
•
48 Ca, 

48 'I'i Ions on 208 Pb 

Previous data on elastic scattering of accelerated 
40 Ar,, 4°Ca, 48Ca; 48 Ti ions . on 208Pb target is analyzed 
within the optical model . The pentaparametrical optical 
potential was used. Up to 500 partial waves have been 
taken into account in scattering amplitude resolution. The 
value of strong absorption radius by the optical model 
agrees well with the results of quasiclassical analysis. 

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

Preprint of the Joint Institute for Nuclear Research. Dubna 1979 

I .. 

B nocne,D.HBe rO,D.LI Ha6mo,D.aeTCJI nOBLIWeHHLIH BHTepec K BJy· 

'leHBIO cTpyxTypLI Mara'lecxax JI,D.ep 40, 44 , 48 Ca. CBJIJaHo JTO 

C TeM, 'ITO JI,D.pO 48Ca JIBnJieTCJI, nmKanyii:, O,D.HBM 83 CaMLIX 

Heii:TpOH006orameHHLIX CTa6BnbHLIX JI,D.ep. llpo6neMLI, CBJI3aHHLie 

C B3MepeHBeM cpe,D.HeKBa,D.paTB'IHblX pa,D.ByCOB pacnpe,D.eneHBJI JI.D.ep

HOH MaTepBB B 3TBX JI,D.pax, HaMB no,D.p06HO BJnmKeHbl B pa6oTe 13 / . 

B JToii: ~e pa6oTe 6LinB npaBe,D.eHLI 3KcnepaMeHTanbHLie peJynL

TaTLI no ynpyroMy pacCeJIHBIO BOHOB 40, 48 Ca Ha JI.D.pax CBBHUa, 

a TaK~e C,D.enaH BX KBa3BKnaCCB'leCKBH aaanB3, Ha OCHOBaHBB KO" 

TOporo 6blnH nony'leHLI C 6onbWOH TO'IHOCTbiO 3Ha'leHBJI pa.D.BYCOB 

canbHoro nornOiueHBJI ,D.nJI JI,D.ep 40 Ar, 40 ,48 Ca a 4 8 Ti, ynpyro 

pacceJIHHLIX aa JI,D.pax 208pb, xoTopLie B npe,D.enax 3KcnepaMeH

TanbHOH TO'IHOCTB OITBCLIBanBCb JaBBCBMOCTbiO r - A 113 • 

B aacToJimeii: pa6oTe npoBO.D.BTCJI ,D.anbHeii:waii: aaanaJ nony'leH

HLIX HaMB paaee ,D.aHHLIX no ynpyroMy pacceJIHBIO ycxopeHHbiX 

BOHOB 40 Ar' 40, 48 Ca' 48 Ti aa JI,D.pax 208 Pb. 

HeCMOTpJI Ha ITOBLIWeHHbiH BHTepeC K npJIMLIM B3aBMO,D.eHCTBB" 

JIM T JI~enLIX BOHOB C a TOMHLIMB JI,D.paMB, Ha6niO,D.aiOil{BHCJI B nocne.D.

aae ro.D.LI, 3KcnepaMeHTanbHLie ,D.aHHLie /a cne,D.oBaTenbHO, B ax 

aHanBJ/ no ynpyroMy pacceJIHBIO B npJIMLIM peaKUBJIM BOHOB C 

A > 40 C TJI~enLIMB JI,D.paMB BeCbMa orpaHB'leH 11•3/, 'ITO CBJI3aHO, 

B nepBYIQ O'lepe,D.b, C He60nbWBM 'IBCnOM yCKOpBTeneii:, IT03BOnJIIO· 

max ocymecTBnJITb no,D.o6aoro po,D.a accne.D.oBaHBJI. HJy'leHBe ~e 

.D.a~e Taxoro npocToro npouecca, xax ynpyroe pacceJIHBe o'leHb 

TJI~enLIX BOHOB, MO~eT ,D.aTb Ba~HYIO BH4!0pMaUBIO KaK 0 MeXaHB3-

Me B3aBMO,D.eHCTBBJI .D.BYX CnO~HLIX JI,D.ep, TaK B 06 BX CTpyKType. 

Onpe,D.eneHHblii: BHTepec npe,D.cTaanJieT aJy'leHae aonpoca o npaMeaa

MOCTB noTeauaanbHoro no.D.XO.D.a .D.nJI onacaHBJI nepa4lepaii:aoro 

B3aHMO,D.eHCTBBJI O'leHb CnO~LIX CHCTeM B 0 xapaKTepHCTBKaX 

34»4leKTBBHOrO TIOTeHUBana, MO,D.enapyiOmerO B3aBMO,D.eHCTBBe Me~.D.Y 
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,IJ,BYMJI cnmtc:HhiMB JI,IJ,paMB. HaxoHeu, nocxonbKY CHnbHOe nornome

HBe JIBnJieTCJI o6JI3aTenbHOB xapaiCTepHCTBKOB B3aBMO,IJ,eBCTBBJI 

oqeHb TJI~enhiX HOHOB npB OTHOCHTenbHhiX 3HeprHJIX, npeBhiWaro

IUBX ICynOHOBCKHB 6apbep, MO~O O~B,IJ,aTb, qTo npH onpe,IJ,eneHHhiX 

ycnoBHJIX uccne,IJ,oBaHHe ynpyroro pacceJIHBJI HOHOB Ha TJI~enhlx 

.II,IJ,pax MO~eT OKa3aTbCJI CaMOCTOJITenbHhiM MeTO,IJ,OM B3yqeHHJI 

pacnpe,IJ,eneHHJI nnOTHOCTH HyiCnOHOB B .ll,!l,pax 13l • 

Mhl npoaHanu3uposanu yr noBhle pacnpe,IJ,eneHHJI ynpyro pac

ce.IIHHhiX 302 M3B 40 Ar B 4° Ca B 252 M3B 48 
CaB 

48 Ti HOHOB 

Ha 208 Pb /3l no onTuqeCICOB MO,IJ,enB H conocTaBBnB pe3ynbTaThl 

Hawero aHanH3a c BhiBO,IJ,aMB ICBa3BICnaccuqecxoro no,IJ,xo,IJ,a 13 • 41 

nonhiTaBWBCb OUeHHTb uenecoo6pa3HOCTb TOrO BnB HHOrO MeTO,IJ,a 

B 3aBBCHMOCTB OT KOHICpeTHOrO cnyqaJI. 

KaK B3BeCTHO, OCHOBHOe npe,IJ,nono~eHBe OnTuqeCICOB MO,IJ,enH 

3aKnroqaeTCJI B TOM, qTo pacceJIHBe MO~eT 6h1Tb OnHCaHO /BO 

BCJIKOM cnyqae ,IJ,n.ll nepu4JepBBHhiX COy,IJ,apeHHB/ KOMnneKCHbiM 

noTeHQBanoM, 3aBHCJIIUBM TOnbKO OT paCCTOJIHHJI f Me~y QeHT

paMH Mace ,IJ,BYX TJI~enhiX JI,IJ,ep. llJITBnapaMeTpBqecKBB OnTBqecKBB 

noTeHQHan, BCnOnb30BaHHhiB HaMH, BMen 06hlqHhJB BB,!I, 

r,IJ,e 

V (r)=Vf(r,R,a)+iWf(r,R ,a), 
opt v w 

r- Rx -1 
f(r,R • a)= [1 + exp(------n 

x a 

R R 113 113 
X= ox (A p + A T ) • 

/1/ 

/Ia/ 

/16/ 

r,IJ,e Ap B AT- Maccoshle qHcna HaneTaromero HOHa H .II,IJ,pa-MH

weHH COOTBeTCTBeHHO. KynOHOBCKBB DOTeHQHan Bhi6HpanCJI ,IJ,n.ll 

cnyqaJI paBHOMepHo 3ap•~eHHOB c4Jephl 

2 -
ZpZTe 2 2 

V (r) = --------(3R - r ) r < R c 3 c - c 
2R c 

r ~ Rc, 
/2/ Z pZTe

2 

R c = 1.3(A i=(3 + A \0 ) . 
4 

... 

Bee pacqeThl no onTHqecKOB MO,IJ,enH BhlnOnHJinHCb C nOMOIUbiD 

nporpaMMhl "SPI-GENOA" 151, a,IJ,anTuposaHHOB K 3BM CDC-6500 
OIUIH. llporpaMMa no3son.11eT npoBO,IJ,HTb pacqeThl, yqHThiBa.ll ,IJ,O 

500 napuHanLHhiX sonH B pa3no~eHHB aMnnHTY,IJ,hl pacce.IIHBJI, 

OnTHMB3HPYJI cornacHe Me~,IJ,y 3ICCnepBMeHTOM B TeOpHeB no MeTo

,IJ,y HaHMeHLWBX xsa,IJ,paToB. OT,IJ,aBaJI ce6e oTqeT B HeB36e~oii 
MHOr03HaqHOCTH napaMeTpOB onTBqeciCOB MO,IJ,enH, Mbl He 3a,IJ,aBa

nHCb uenLID onpe,IJ,en.IITb /BnH orpaHuqusaTL/ ee o6nacTb. llo3TOMy, 

Bhl6pas B xaqecTBe oTnpasHoro nepBhiB Ha6op napaMeTpoB B3 

Ta6nBUhl 2 Ill, onHChiBaiDIUD ynpyroe pacceJIHBe 340 M3B HOHOB 

40 Ar Ha 209 Bi u Hccne,IJ,oBaB snBJIHBe napaMeTpoB noTeHuuana 

Ha paccqHThiBaeMoe ceqeHBe, Mhl onpe,IJ,enunu noTeHUHan, y,IJ,osneT

sopHTenbHO socnpoH3BO,IJ,.IIIUHB 3xcnepuMeHTanbHhle ,IJ,aHHble. Pac

cquTaHHOe c noMOIUbiD 3Toro noTeHuuana ,IJ,H4>4JepeHUHanLHoe ce

qeHHe pacceJIHBJI 40 Ar Ha 209 Bi npH 3HeprBH 340 M3B Tax~e 
Hennoxo cornacyeTCJI c 3KcnepHMeHTanbHbiM. llpB onucaHHB ,IJ,aH

HhiX ,IJ,nJI 48Ca HaM npuwnocb cnerxa /Ha 0,003 ti>M/ yMeHbWHTb 

napaMeTp pa,IJ,Hyca MHHMOB qacTH noTeHuuana. O,IJ,Haxo ,IJ,n.ll corna

cosaHHJI 3ICCDepHMeHTanbHhiX H TeopeTHqeCKHX pe3ynbTaTOB ,IJ,n.ll 

48Ti npHwnocb 3aMeTHO H3MeHHTb see reoMeTpHqecxHe napa

MeTphl. lloTeHuHanhl, nonyqeHHble B HaCTO.IIIUeii pa6oTe, npHBe,IJ,eHbl 

B 1ta611. 1, a pe3ynLTaThl pacqeToB - ua puc. 1 /ToqKH - 3KCnepH

MeHT, cnnOWHhle nHHHH - TeopH.II/. 

Ta6Auija 1 

llapaMeTphl onTuqecxou Mo,IJ,enH, nonyqeuHhle B pe3ynLTaTe 

DO,IJ,rOHKB 3KCDepHMeHTanbHhiX ,IJ,aHHhiX, npe,!I,CTaBneHHbiX Ha pUC. 1 

EJia5 vo rv av wo rw aw 

4acnn~a 

/M3B/ /M3B/ /tPM/ /tPM/ /M3B/ /tPM/ /tPM/ 

40 Ar 302 87,0 1 '2878 0,3243 83,9 1,2893 0,3243 

40ca 302 87,0 1 '2878 0,3243 83,9 1 '2893 0,3243 

48ca 252 87,0 1,2878 0,3243 83,9 1 ,2862 0,3243 

48Ti 252 87,0 1 '2878 0,3146 83,9 1 ,2936 0,3146 
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Puc. 1. AHaAU3 3KcnepuMeHIIUIII>HI>IX c)aHHI>IX no ynpyzoMy pac
ce.RHUIO uoHo6 40 Ar, 40 •48 Ca u 48 Ti Ha Jlc}pax 208 Pb c noMOIIII>IO 
OniiU~eCKOU Moc}eiJU. To~KU - 3KcnepuMeH11, CniiOIIlHble IIUHUU -
11eopu.11 /napaMeapbl cM. 6 aa611. 1/. 

He B~aBaxcL ~eTanLHO B aHanHJ nony'leHHWX JHa'leHHH napa

MeTpoB, OTMeTHM nHWL cpaBHHTenLHO ManylO BenH'IHHY ~H4>ci>Y3-

HOCTH noTeHn;Hana, 'ITO, no HaWeMy MHeHHlO, MO)f(eT 6LITL cne,ll

CTBHeM TOrO, 'ITO pa~HanLHall 3aBHCHMOCTb B BH~e 06W'IHOrO no

TeHn;Hana By~ca-CaKCOHa MO)f(eT 6WTL He~OCTaTO'IHO TO'IHOH /6/ 

B ~aHHOM cnyqae. Ha JTO )f(e yKaJwBaeT H TOT lilaKT, 'ITO pac'leTw 

~nx 40· 48 Ca, BwnonaeHHwe c noTeHn;HanoM BHHTepa- KpHCTHeH

ca /lO/, nony'leHHWM H3 aHanHJa 6onLWOH COBOKynHOCTH ~aHHLIX 

6 

no paccexHHJO 6onee nerKHX x~ep, He BocnpoHJBO~HT aHanH3Hpye

Mwx peJynLTaTOB /WTpHXOBWe nHHHH Ha puc. 2/. )J;nx ~OCTH)f(eHHa 

CornaCHX HaM npHWnOCL yMeHbWHTb peKOMeH~yeMylO B /l01.H4>ci>Y3-

HOCTb /0,63 cf>M ~0 0,53 cf>M MX 4°Ca H ~0 0,51 cf>M ~nx 48 Caj. 
PeJynLTaT noKaJaH Ha puc. 2 cnnowHWMH nHHHXMH. KaK H cne~o

Bano 0)f(H~aTL, MO.IlHiilHUHPOBaHHWe noTeHn;Hanw BHHTepa-KpHCTHeH

ca H npHBe~eHHWe B 111a6A. 1 6nH3KH B paAoHe pa~Hyca cHnLHoro 

nornomeHHX /puc. 3/ . 

~8ca 

40ca 

1,0 • 

~ 0,1 

~ 

0,01 

O,CXl1 

0 20 ~a 60 

,. 
\ 
\ 
\ 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 

' 

m 120 
81.4.H. (,-,aS.) 

1,0 

0,1 

(),01 

0,001 

Puc. 2 . Pac~e11 3KcnepuMeHIIUIII>HbiX c)aHHI>IX no pacce.RHUIO uoH06 
40,48 Ca Ha 208 Pb c noJfeH!~UUIIOM BuHIIIepa- Kpuc111ueHca. IH111pu
X06ble AUHUU - pac~e111 C napaMellpaMU V0 = 126,8 M3B, rv = 1,185 cf>M, 
av= 0,63 cf>M c)A.R 4°Ca u V0 = 132,5 M3B, rv = 1,188 cf>M, 
a v = 0,063 cf>M (}IJJI 48 Ca. CniiOIIlHble IIUHUU - pac~e111 c av = 

= 0,53 cf>M c)AJI 4°Ca U 0,51 cf>M (}IJJI 48 Ca.HapaMe111pbiMHUMOU 
~aCIIU nofteHijUUAa ftUKUe JKe, ICUIC U 6 ftU611. 1 c}AJI C00ft6e111C1116YIO
IIIUX ~aCIIUij. 

7 



V<r~ 
(Ma 

~°Ca 
,~ 
~\. ~8ca 

O,H \ '\._I \\ 'I 

f2 13 ,~ 15f2 t3 14 15 
r(~"') 

Puc. 3. Iloae6eHue nomeHIIUaAoa By6ca- CaKCOHa /1/ u BuHmepa
KpucmueHca /11/ a pai1oHe pa6uyca CUAbHozo nozAOUieHu.R. ,l(A.R 
48Ca npe6CIIrQ6AeH X06 MHUMOU 'IQCIIIU nomeHijUaAa: WIIIPUX06QJI 

AUHU.R - By6ca- CaKcoHa, wmpux- nyHKIIIUpHa.R - BuHmepa- Kpuc111ueH-
ca. 

B ma6A. 2 npHBe~euo cpauueuHe pacwHpeuuoro /no cpaaueHHJO 

c 13/ I nonyKnaccH'IecKoro auan&Ja 3Kcnep&MeHTanbH~x ~auu~x 
C peJynbTaTaMH OnTH'IeCKOH MO~enH. 0'1eBH~HO O'leHb xopowee 

cornacHe 060HX MeTO~OB. 06paUlaeT Ha ce6R BHHMaHHe COBna~eHHe 

pa~Hycou cHnbHoro nornoUleHHJI ~nR 40 Ar H 4°Ca. OTnH'IHe nony

'leHH~X napaMeTpOB H BenH'IHH~ Ce'leHHR peaKU:HH B cny'lae pac

CeRHHR 48Tj MOJKHO 06'bRCHHTb B03MOJKH~M BKna~OM HeynpyrHX 

npou:eccou B 3KcnepaMeHTanbH~H ynpyraii nHK, TaK KaK acnonb-

30BaHH~H HaMH Me TO~ B~~eneHHR ynpyroro nHKa /1/ npa 3Hepre

TH'IeCKOM paJpewenaH llE - 2 M3B, no-aH~HMOMY, He noJBOnReT 

ua~eJKHo oT~enHTb ueynpyroe pacceRHHe 48Ti c BOJ6y~euaeM 
COCTORHHR 2+ I 0,99 M3B/. 

Haa6onee HHTepeCH~M RBnReTCJI Bonpoc 0 npHMeHeHHH ynpy

roro paCCeRHHR O'leHb TJIJKen~X HOHOB KaK CaMOCTORTenbHOrO Me

TO~a Hccne~oBaHHJI nepa4JepHiluoro pacnpe~eneHHR nnoTHOCTH HyK-

J 

Ta6AU11a 2 

Cpasueu&e peJynbTaTOB auanHJa JXcnepHMeHTanbH~x ~auu~x no 
ynpyroMy pacceRH~ TI*enwx HOHOB ua 208pb nonyxnacc&-
'leCXHM MeTO~OM H C nOMOUlblO OnTH'IeCXOR MO~enH 

E 0 114 fmax RINT UR f 1/2 R a . r s.a. 
s.a. R 0 

4aCTH-/M3B/ /rpaA/ /¢1M/ /M6apH/ /¢1M/ /M6apH/ /¢1M/ 4a 

40Ar 302 53,30 169 13,55 2240 167 13,46 2189 1 ,44 
40ca 302 64,03 150 13,46 1744 150 13,46 1798 1, 44 
48ca 252 92,58 108 13,75 962 109 13,81 1031 1 ,44 
48Ti 252 117,99 75 13,75 464 78 13,85 535 1 ,45 

B no,!IYxnacc&'lecxoM auan&Je pa~Hyc BJaHMo~eilcTBHR RINr 
= r 1/4 (A 

1f +A~ ) BJRT H3 pa6oT~ /3/ , e l/4 onpe~enRnOCb 
no $opMyne ~nR paccTORHHR ua&6onbwero c6nHJK~~HR D npH D = 
=RINT, fmax ='f/Ctg(V:!(:l1/4) H aR=77A. 2 (fmax+l) ';pa~HYCCHnb
HOro nornOUleHHR onTH'IeCXOH MO~enH onpe~enJinCR H3 kR s.a. = 
- ·n+[n2+f (f + ·1)]112 xaxulll H r 8·a·=R (A113 +Al/3)-t - ., ., 112 1/2 0 s. a. 1 2 • 

nOHOB B R~pax /3/, C O~HOH CTOpOHW, HanH'IHe O'leHb CHnbHOro 

nornOUleHIJR nOJBOnReT C XOpOWeif ~OCTOBepHOCTblO onpe~enRTb 

pa~Hyc~ CHnbuoro nornollleHHR I ma6A. 2/, o~uaxo 3TOT JKe 4JaxT 

CHHJKaeT 'IYBCTBHTenbHOCTb 3XcnepHMeHTa B o6naCTH CYUleCT

BeHHOro nepexpWTHR noBepXHOCTeR COy~apRIOUlHXCR HOHOB. Co

rnaCHO 
11 1

, Ha paCCTORHHH MeJK~y U:eHTpaMH 'laCTHU:, paBHOM pa

~Hycy CHnbHOrO nornOUleHHR, nnOTHOCTH pacnpe~eneHHR HyKnOHOB 

B HOHaX He npeB~WaJOT 577~ nnOTHOCTH B U:eHTpe. Ha puc. 4 

noKaJaH xo~ ~ByxnapaMeTpH'Iecxoro 4JepMHeBcKoro pacnpe~ene

HHR nnOTHOCTH HeHTpOHOB B 4°Ca H 48 Ca. 0'1eBH~HO, 'ITO OCHOBHOe 

paJnH'IHe MeJK~y HHMH Ha6nJO~aeTCR npH p/ p
0

, npeB~WaJOUleM 0, 1. 

TaXHM 06pa30M, Ha OCHOBaHHH npoBe~eHHOrO HaMH aHanHJa 

3KCnepHMeHTanbH~X ~aHH~X no ynpyroMy pacceRHHIO HOHOB 40 Ar, 

40, 48 Ca H 48 'Ii Ha R~pax 208 Pb B paMxax onTH'IeCKOH MO~enH 
MOJKHO C~enaTb BbiBO~ 0 TOM, 'ITO 3Ha'leHHR pa~Hyca CHnbHOrO 

nornOUleHHR, nony'leHHWe B KBa3HKnaCCH'IeCKOM aHanHJe H no 

OnTH'IeCKOH MO~enH, HaXO~RTCR B XOpOWeM cornaCHH . 
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Puc. 4. OmHocumeAbHblil xo() pacnpe()eAeHUJI nAOIIIHOCIIIU HeilmpoH06 
6 40 Ca u 48 Ca. IIapaMelllpbl pacnpe()e/leHUJI 63JIIIIbl u3 pa6ombl n 

1
. 

O,nHaKo noBbiWeHae ToqHocTa 3KCnepaMeHTa, nnaTenbHOe ac

cne,noBaHae ynpyroro pacce.sHa.R B o6nacTa yrnoB, r.ne cymecT

BeHHa aHTep4JepeHna.s pa3naqHbiX op6aT, T. e. ocnann.snaii: 3KCnepa

MeHTanbHblX ,na4J4JepeHnaanbHblX ceqeHaB OTHOCaTenbHO pe3ep4Jop

,D;OBCKOrO J1),81, C nOMOIUbiO OnTaqecKaX noTeHnaanOB, paccqaTbl

BaeMbiX KaK CBepTKa HyKnoH-HyKnOHHbiX B3aaMo.neii:CTBaii: no nnoT

HOCTa B3aaMo,neii:CTByiOIUaX HOHOB !1ll, ana no ycoBepweHCTBOBaH

HOB ,na4JpaKnaoHHOB MO,D;ena fiJI, MO)I(eT OKa3aTbC.R BeCbMa nepcneK

TaBHbiM ,nn.R a3yqeHa.R pacnpe,neneHa.R nnoTHOCTa HyKnOHOB B nepa-

4Jepaii:HOB o6nacTa .s.npa. 

B 3aKnJOqeHae aBTOPbl Bblpa)l(aiOT 6naro.napHOCTb ID.U.OraHe

C.RHY 3a nocTaHOBKY Ja,naqa a none3Hble 3aMeqaHa.R. 
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