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AMarno6enH H.C. H ap. PI - 8702 
Ce'leHHH saauMoaell:cTsHH Hecra6HllbHbiX qacTHU no liBHHbiM o 

1T- C- CTOliKHOBeHHHX npH 5 fsB 

flpe.a:crasneHbi oueHKI;i cetJ:eHHH saaHMOt:~ell:cTBHH A 1 ( 1100), p ( 780) 
H 1'13"

3 
( 1236) C BHYTPH5lllepHbiMH HYKIIOHBMH, H3BJie'leHHbie H3 ):laHHbiX no 

pOJKlleHHIO ( 3rr) -CHCTeMbl Ha HllpBX yrnepoaa npH 5 faB: 
13 

apoN =(24± 10 ) M6apH; 

17 
a AtN =(48± 10 ) M6apH, 

as-N=(75±:) M6apH. 

Pa6oTa BbinOJIHeHa B na6opaTOPHH ~mepHb!X npo6neM 0115'111. 

llpenpHHT 06he,[IHHeHHOrO HHCTHTyTa B,!:lepHhi:X HCCJie,[IOBaHHi 

~y6Ha 1975 

Amaglobeli N.S. et al. PI - 8702 

Interaction Cross Sections for Unstable Particles 
from the Data on rr- C-Collisions at 5 GeV 

The estimates have been given for cross section of 
interactions of A 1 ( 1100), p ( 780) and 1'133 ( 1236) with intranuclear 
nucleons. The estimates have been obtained from the data 
on ( 3rr) -system production on C nuclei at 5 GeV 

. 13 
a poN = ( 24±10 ) mb, 

aA-N =(48±}b> mb, 
1 30 al'l-N =(75± 18) mb. 

The investigation has been performed at the Laborato
ry of Nuclear Problems, JIHR. 

Preprint of the Joint Institute for Nuclear Research 
Dubna 1975 I. 

3a llOClle~HHe HeCKOllhKO neT B pe3yllhTaTe MHOrOYHC

neHHWX H llllO~OTBOpHWX HCClle~OBaHHH nonyYeHa YHHKanh

HaH HH$OpMaUHH 0 CeYeHHHX B3aHMO~eHCTBHH HeCTa6HJihHhiX 

'laCTHU - pe3oHaHcoa CBHYTPHH~epHbiMH HyKnoHaMH.B 6onL

lliHHCTBe CllyYaeB 3Ta HH$OpMaUHH H3BlleYeHa H3 ~aHHWX 

o npoueccax KorepeHTHoro po)K~eHHH CHCTeM a~pouoa I A) , 
Q H ~pi H 0 npoueccax lPOTOpO)K~eHHH p-, uJ -Me30HOB/I,2 .. 

flonyYeHHhie pe3yllhTaThl CBH~eTellhCTBYIOT 0 TOM, YTO 

ceYeHHH B3aHMo~eicTBHH pe3oHaHcoa c BHYTPHH~epHhiMH 

HYKJIOHaMH 6JIH3KH K ceYeHHHM B3aHMo~eicTBfJH c7a6HJihHhiX 
/3,4 

YaCTHU C HYKJIOHaMH, T.e. aAtN"' apN == a rrN • 

8 TO )Ke BpeMH HMeeTCH JIHllih orpaHHYeHHOe YHCllO 

~aHHhiX DO HCCJie~oBaHHIO pO)K~eHHH pe30HaHCOB B HeKore

peHTHhiX npoueccax, npe~CTaBJIHIOlUHX 3HaYHTeJihHhiH HHTe

pee, HanpHMep, ~JIH Bhi~eJieHHH B3aHMO~eHCTBHH pe30HaHCOB 

C pa3HOH CUHpaJihHOCThl0/5/. 

B HaCTOHtn:eit pa6oTe nonyYeHhi ~aHHhie o ceYeHHHX B3aH

Mo~eiicTBHH A 1( 1150) , p 0 H Y33 c BHYTPHH~epHhiMH HYK

noHaMH H~pa yrnepo~a Ha ocHoae aHaJIH3a -5500 Tpex

nyYeBWX C06WTHH, Haif~eHHWX npH UpOCMOTpe 124 TWCHY 

lPOTOCHHMKOB 3KCll03HUHH MeTpOBOH nponaHOBOH KaMephl 

Ha nyYKe OTPHUa TeJihHhiX UHOHOB C HMUYllhCOM 5 T3B/c /G/. 

1. Ce'ieHue 83auMooeucmeu.!l A 1 c HYKAOHaMu 

,lJ,JIH Ollpe~eJieHHH CeYeHHH B3aHMO~eHCTBHH CHCTeMhl 

Tpex nuouoa I A 1 - Me 30Hal, KorepeHTHO po)K~eHHoil ua H~pe 
yrnepo~a UHOHaMH, 6hiJIO HCUOJih30BaHO 06tn:ee Bhipa)KeHHe 

~nH ~H$$epeuuuanhHoro ceYeHHH KorepeHTHoro po)K~eHHH 
YaCTHUhl 2 YaCTHUeif 1 Ha H~pax, llOJiy'leHHOe B pa60Te /15f: 
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IT pH CJie,D;ylOII.J;HX OCHOBHbiX npe,D;IIOJIO:>KeHHHX: 

/1/ 

X 

/2/ 

a/ ,D;JIH aMnJIHTy,n npou;eccoa ynpyroro pacceHHHH H 

po:>K.n;eHHH qacTHu; Ha OT,nenhHhiX HYKJIOHax cnpase.n;nHBhi 

3KCIIepHMeHTaJihHO IIO,D;TBep:>K,D;eHHhie 3aBHCHMOCTH OT IIepe

,D;aHHOf'O HMIIYJihCa 

i +a. 2 f. - --1 a. exp ( -A . q 1 I 2) 
I 4rr I I T 

6/ IIOJIO:>KeHHH HYKJIOHOB B H,npe He KOppenHpoBaHhij 

B/ pacnpe,neneHHe IIJIOTHOCTH H,D;epHOH Ma TepHH COOTBeT
CTByeT 

1 2 2 p ( r) = ----e:xp ( -r /R ) 
(Ry'rr)3 

2 0° 
B rrpHae.n;eHHhiX Bhlllie Bhlpa:>KeHHHX ( da I d ql) HYKJI -

.n;H$$epeHu;HaJILHoe ceqeHHe po:>K.n;eHHH qacTHI.J;hl i Ha cao6o.n;

HOM HYKJIOHe IIO,D; yrJIOM 0°; qll H q..!.- KOMIIOHeHThi nepe

,D;aHHOf'O pO:>K,D;eHHOH 'laCTHI.J;e HMh'yJihdl B HarrpaBJieH~H IIY'IKa 

H rreprreH,D;HKYJIHpHO K IIY'IKY COOTBeTCTBeHHOj R = 3" <r 2 > , 
< r 2 > - cpe,nHeKaa.n;pa TH'IHhiH pa.n;Hyc H,D;pa; A - a TOMHhiH 

HOMep H,npa; a i ( i = 1, 2)- Ce'leHHH B3aHMO,D;eHCTBHH i - TOH 

'laCTHI.J;hl C HYKJIOHaMHj a i ( i = 1, 2) - OTHOllieHHe peaJihHOH 

'laCTH aMIIJIHTY,D;hi pacceHHHH i -TOH 'laCTHI.J;hi Ha HYKJIOHe 

K ee MHHMoii qacTH; ..\i (i = 1, 2,P )- HaKnoH .n;H$$epeHu;HaJILHoro 

Ce'leHHH ,D;JIH COOTBeTCTBYIOII.J;HX rrpou;eCCOB. 

4 

B dJopMyne /1/ Y'IHThiBalOTCH npou;ecchi pacceHHHH qac

THI.J;hi 1 Ha I j -1/ HYKJIOHax H.n;pa, po:>K.n;eHHe qacTHI.J;hi 2 Ha 

j -TOM HYKJIOHe H,D;pa H pacceHHHe 'laCTHI.J;hl 2 Ha OCTaJihHhlX 

HYKJIOHax /j = 1, ..... , 12/. IlpH 3TOM nonaraeTcH, 'ITO 

B aMIIJIHTY,D;hi B3aHMO,D;eHCTBHH 'laCTH~ BXO,D;HT TOJihKO He 

3aBHCHII.J;He OT CITHHa H H30CIIHHa 'laCTH 151. 
)l;JIH ,D;aJihHeiimero aHaJIH3a BMeCTO /1/ HCIIOJih30BaJIOCh 

BLipa:>KeHHe 

2 oo 
amr l(da ldql)HyKJI =K(a 2 ). 

3.n;ech 

a 
KOf' 

K( a
2 

) 

2 
'llmax 

I 
0 

2 d 2 
( da ldql )KOf' q 1' 

M2 

I g( M) dM 
M1 

qlmax 

I TJ ( q i· q II ' a 2 • • • ) dqi ' 
0 

/3/ 

/4/ 

r .ne a 2 - HCKOMoe ceqeHHe; g( M) - tiJyHKI.J;HH pacnpe.n;eneHHH 

MaCChi 'laCTHI.J;hi 2, pO:>K,D;eHHOH Ha CB060,D;HOM HYKJIOHe, 

rrpH'IeM g( M) HopMHpoaaHo TaK, 'ITO 

M2 N 
N da1 ... 2 

a 1 2 =I --g(M) dM. 
... M d.M 

3aBHCHMJCTh TJ OT MaCChi 'laCTHI.J;hi /2/ ITpOHBJiHeTCH 

M
2

(2)-M
2

( 1) v 

qepe3 qll "" -------, r.ne M(2) , M( 1)- MaCChi po)l(,neHHOH 
2Pm6 . 

H HaneTaiDru;eii qacTHI.J;hi, a P Jiafi - HMrrynLc HaneTaroru;eii 

'laCTHI.J;hi B na6opaTOpHOH CHCTeMe KOOp,D;HHaT. 

B Ta6nHu;e npHae,neHLI 3Ha'leHHH K .n;nH paJJIH'IHhiX 

3Ha'leHHH a 2 OT 10 ,D;O 60 M6apH. IlpH pacqeyax 3TOH Ta6JIH

I.J;hi HCIIOJih30BaHhi CJie,D;yiOII.J;He 3Ha'leHHH BeJIH'IHH, BXO,D;HII.J;HX 

B Bhipa:>KeHHe /2/: 

a 1 = a 2 =0; Ar=A 2 = Ap=9/F:JB/c/- 2
; A= 12; 

a 1 = 25,4M6apH; R = 1,96 rjJepMu; q 2
1 

= 0,1 /F3B/c;2. 
max 

BH,n dJyHKI.J;HH g(M) 6hiJI B3HT H3 pa60Thi / 3 /. 
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3KcnepHMCHTam~HOe 3Ha'ICHHC K(a 2 ) OKa3aJIOCb paBHbiM 

14,9±1,21 /ifiepMujl-2/, llpH 3TOM 6biJIH HCllOJib30BaHbl CJie-

.Ll.YIOll{HC 3KCllCpHMCH~aJibHbiC .LJ,aHHbiC: a IDf' = 
= 1264±37 I MK6apn 61 , a: = 150 MK6apn 1161 H 

(da/dq_f)~yKJI = Apa~ 1 c 
1
AP =19±1/IF:JB/cl-2. 

11Cll0Jlb 3YH yKa3aHHYIO 3aBHCHMOCTh K( a 
2

) , HaXO)J,HM, 

'ITO CC'-ICHHC B3aHMO)J,CHCTBHH CHCTCMbl Tpex llHOHOB, KOre

peHTHO pmK.LJ,CHHOH Ha H.LJ,pe yr JICpO.LJ,a ,C HYKJIOHOM B HaW eM 

3KCllCpHMCHTe paBHO: 

+17 
a A N = ( 4S - 10) 

1 
M6apn. 

Oony'-ICHHOC 3Ha'-ICHHC CC'ICHHH a A
1

N llO'ITH B .LJ,Ba 

pa3a nyeBhilllaeT aHaJIOf'H'-IHYIO BCJIH'-IHHY, HaH.LJ,CHHYIO B pa-
6ore 1 3 • 

3TO B03paCTaHHe CC'-ICHHH llpH nepexo.LJ,e K 6onee HH3KHM 

3HCprHHM CBH3aHo, llO-BH)J,HMOMy, KaK C YBCJIH'-ICHHCM OT

HOCHTCJlhHOrO BKJia.LJ,a 0- - BOJIHhl Ia A 1 - llHKel, KBa.LJ,paT 

aMllJIHTY.LJ.bl KOTOpOH llpHMCpHO B.LJ.~,07 60JihlliC KBa.LJ,paTaaMn

JIHTy.LJ,hl 1 + - BOJIHhi Ia A 1 - llHKel 
7 

, TaK H c pacnanoM 

3aMeTHOH nonH A 1 - MC30HOB BHYTPH H.LJ,pa no B3aHMoneucr
BHH/5 / . 

Ta6nHua 

a
2 

I M6apnl 10 20 30 40 50 

--- ----
K(a2) /ifiepMul-2 11,7 9,1 7,3 5,8 4,8 

2. Ot~enKa cet.tenuu e3auMooeucmeuJI p 0 - Me3ona 
U ~ - U306apbl C HYK.IIOHQMU 

60 

4,0 

,l],n.R pelliCHHH llOCTaBJICHHOH 3a.LJ,a'IH 6blna HCllOJlb30BaHa 

paHee OT06paHHa.R rpynna C06biTHH~ f.LJ,OBJICTBOpHIOll{aH rH

llOTC3C 0 peaKUHH 17-n -. 17-17-17+n 
6 . fipH .LJ,aJibHCHlliCM 

aHaJIH3e 6biJIO HaH.LJ,CHO, 'ITO B 3TOH peaKUHH Ia- - - + = 
17 D->17 77 77 n 

=13, 14±0,27 I M6apn .LJ,JIH co6biTHH 6e3 BH.LJ.HMoro pa3aana 

6 

J 

t 
I 

H.LJ,pal Ha6JIIO.LJ,aCTCH pmK.LJ,CHHC ~- -H306apbl C CC'-ICHHCM 
0 a~ = 10,91±0,101 M6apH H p -Me30Ha C CC'ICHHCM a p 

= 11,50±0,191 M6apH. 
qT06bi Y'ICCTb .LJ,OJIIO C06biTHH TOrO )f(C THlla, HO conpo

BO)f(.LJ,aiOll{HXCH BH.LJ,HMbiM pa3BaJIOM H,n:pa, 6biJI C.LJ,eJiaH )J,OllOJI

HHTCJibHbiH npOCMOTp 5000 Ka.LJ,pOB. 0Ka3aJIOCb, '-ITO TaKHC 

C06hiTHH COCTaBJIHIOT 140±610/o OT 'IHCJia C06hiTHH 6e3 BH.UH

MOrO pa3aana H.LJ,pa. 

fipC.LJ,llOJiaraH .LJ,aJiee, 'ITO OTHOCHTCJlhHble BbiXO)J,bl p -

MC30Ha H ~ -H306apb1 B C06hiTH11X 060HX THllOB O)J,HHaKOBbi, 

HaH.LJ,CM, 'ITO llOJIHbiC CC'ICHHH o6pa30BaHH11 p H 1\ B '-leTbipex

qaCTH'IHbiX KOHC'IHbiX COCTORHHRX llpH B3aHMO.LJ,CHCTBHH 17-

MC30HOB C HCHTpOHOM R.LJ,pa yrnepo.LJ,a paBHhl 

a = 12,10+0,351 M6apH H 
p' - u = 11,27+0,191 M6apn !\' -

COOTBCTCTBCHHO. 

B nocnenyiOll{HX pacqeTax Hcnonh3YCTCR npennono)f(eHHe 

0 MaJIOH pOJIH B3aHMO)J,CHCTBH11 qaCTHU B KOHC'-IHOM COCTOR

HHH, T .e. npe.LJ,nonaraeTCH, 'ITO pO)f(.LJ,CHHhiH pe3oHaHC He 

"qyacrayeT" conpoBO)f(.LJ,aiOll{HX ero '-lacTHU. 3To npennono

)f(CHHe llO)J,TBCp)f(.LJ,aCTCR HMllYJihCHhiMH H yrnOBbiMH pac.;rrpt;

neneHHRMH pe3oHaHcoa. TaK, nn11 p - Me~Ciia Ha6niOnaeTcR 

xapaKTepHhiH pe3KHH nHK "anepen" B yrnoaoM pacnpeneneHHH 

H nHK a HMnynhcHoM pacnpeneneHHH - npH 4,5 F:JB/c. Y'-IH

ThiBaR CKa3aHHOC, BhiqHCJIHM TCllCph CC'-ICHHR B3aHMO)J,CHCT

BHH pe3oHaHcoa / p H !\ / c HYKJioHaMH. B dJopManH3Me 

Kon6Hra H Mapronuca/9/ MO)J,CJIH rnay6epa1 10 I .LJ.HdldJepeH

UHaJihHOe CC'-ICHHe pO)f()J,CHHH '-laCTHU Ha R.LJ,pax HMCCT BH.LJ, 

dac 

dt 

3neco 

Z duN N ( A u , a f3) + ··· ---·I 'a A dt lSI 

daN 

dt 
- .LJ.HdJdJepeHUHaJihHOe CC'-ICHHC p0)f()J,CHH11 

qacTHUhi(p,L\-) Ha cao6o.LJ,HOM HYKJIOHe, A- aTOMHbiH 

HOMep R.LJ,pa, a a(a {3) - CC'ICHHe B3aHMO.LJ,CHCTBH11 HaneTaiO

ll{CH IPO)f(.LJ.CHHoH:I qacTHUbl c HYKJIOHaMH. 

3dJdJeKTHBHoe qucno HYKJIOHOB 
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.Z.Nr 
N 

4 

3 

2 

1 
................ ....;. __ _ 

0 20 40 60 80 0'2 (M6H) 

Puc. 1. 3aeucuMOC111b :JrjJ(/JeK111U6Hozo ttucAa HYKAOHoe ·! N1 om a f3/M6apH/ OA.R .ROpa yzAepooa. 

N
1

(A,aa,af3) = _!__fd ble-aaT(b~ -af3T(b) 
af3-aa e I, 

-> -> 

r,.a;e T(b) = Afp(b,z)dz • TaK Ha3hiBaeMaH lPYHKIJ;HH 

rrapaMeTp. R,.a;epHaH rrnoTHOCTh TOJimHHhl , b - rrpHIJ;eJihHhiH 

6epeTCH B BH,LJ;e /12/ · 

p(;) = _ _2_ 

c a= A-4(17~)3/2 
-s H 

1 r 2 r 2 
---( l+a -) exp (- -) 
2 + 3a R 2 R2 

R = 1,65 rjJepMu. 

Pa3JIO)I(eHHe B pH,.a; B ciK>pMyne /5/ BhiiiOJIHeHo no Mano

MY rrapaMeTpy 

I < = aynp ' a nOJIH 

8 

IIocne,.a;}'IOmHe pa3JIO)I(eHHH, CBH3aHHhle c ylfeTOM 

MHoroKpaTHhiX tTOJIKHOBeHHH, n;aiOT rrorrpaBKH B N 1 < 200/o 
,LJ;JIH rrpou;eccoa (rr -. p) Ha H,.a;pax/ll/ rrpH It I > 0,2 /T3B/c/ 2. 

KpoMe Toro, IIOKa3aHO, 'ITO ,Ll;JIH t ~0,05 /T3B/cj2 MO)I(· 

HO He Y'IHThiBaTh 3aBHCHMOCTh BOJIHOBOH lPYHKIJ;HH H,LJ;pa OT 

CIIHHOBhiX H H30CIIHHOBhiX nepeMeHHhiX. 

Ha pHc. 1 npHae,.a;eHa paclJeTHaH KPHBaH N1 KaK lPYHKUHH 

HCKOMOH BeJIH'IHHhl a f3 · 

100~ 
N 
u ...... 

oD 
1'1 

E: 75~ 
0 
10 ......_ 
•:::1 
:::1 

~ 50 ... 
'0 
0 
u 
0 
c::; 

~ 25 :r 

0.25 

p 

~ 
n. 

1 n 

1.25 

Mx+x- f36/c 2 

100 

75 

1.0 

L\ 

' 

1.5 2.5 

Mx-n f36jc 2 

Puc. 2. PacnpeOeAeHUJI no 3(/J(/JeK111U6HbiM MaccaM KOM6uHa
liUU (rr+rr-) u (rr-n) U3 peaKljUU rr-n-.rr_rr_rr+n /npu o6-
pe3aHuu no K~Opamy nepeOaHH02o tte111blpexuMnyAbca t < 
< 0,5 /T3B/c/ /. CnAOWHble KpU6ble- pe3yAbmam onucaHu.R 
OaHHbiX rfiYH Kt~ueu euoo :£ a; ( B - W) + f3 /r/JoH/: a/ a P = 
= /74,7:±3,2/o/o, rp = /268:!:_18/ M3B/c 2 , M = ;·766:± 
:±8/ M3B/c 2 ; a 1 = /0,5:!:_0,3/o/o, r 1 = /20:±70/ M3B/c 2 , 
M 1 = /1260:±16/ M3B/c 2 ; f3 = /18,3:!:_3,9/o/o /r/Ja3oeoe 
npocmpaHC11160 17+17- /; 6/ a f),-= /45,5:!:_5,3/o/o, r /).- = 
= /204:!:_33/ M3B/c 2 , M().- = /1257:±9/ M3B/c 2 ; f3 = 
= /49,9:!:_5,4/o/o /r/Ja3oeoe npocmpaHcmeo 17-n /. 
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3KcnepHMeHTaJILHLie 3HaqeHHH N 1 onpe.n.eJIHIOTCH KaK 

OTHOWeHHH ceqeHHH pO~,IJ,eHHH pe30HaHCOB Ha H,IJ,pe yrne

po,IJ,a, orpaHHqeHHOrO nepe,IJ,aHHbiM 4-HMITYJibCOM t < 
< 0,5 /F:JB/c/~ K ceqeHHIO po~,IJ,eHHH TeX ~e pe30HaHCOB 

Ha HYKJIOHaX. llpH 3TOM ,IJ,JIH TOrO, qT06bJ yqeCTb OTCeqKy 

no t I t < 0,5 F:JB/c/, 3HaqeHHH ceqeHHH o6pa3oBaHHH 

pe30HaHCOB Ha CB060,IJ,HbiX HYKJIOHaX YMHO~aiOTCH Ha no

npaaoqHbiH K03$$HUHeHT, paBHbiH 0,70 / 2/ • 

.I..J.nx pacqeToB N1 6LIJIH HCITOJib30BaHLI 3HaqeHHH ceqe

HHH, nonyqeHHWe B HaCTOH~eH pa6oTe Ha OCHOBaHHH pac

npe,IJ,eJieHHH, H3o6pa~eHHLIX Ha puc. 2: 

a~(t<O,fi) = /1,68±0,22/ M6apH H 

a;z(t<0,5) = /1,16±0,17/ M6apH. 

B KaqecTse ceqeHHH Ha cao6o.n.HLIX HYKJIOHax B3HTLI 

HX cpe,IJ,HHe 3HaqeHHH H3 pafioT-/13,14( 

aN = /1,05±0,15/ M6apH H 

a~ = /1,30±0,18/ M6apn. 

11cnoJIL3yH 3TH .n.aHHLie, nonyqaeM 

N p = 2,28+0,44 H 
I -

Ni\ = 1,27+0,25 
I -

H Ha OCHOBaHHH KpHBOH pHC. 1 OKOHqaTeJibHO HMeeM: 

+13 +30 
a O =(24 ) M6apH H a _ =(75 ) M6apH. 

p N -10 .1\ N -18 

3HaqHTeJibHaH ,IJ,OJIH OWHfiKH CBH3aHa C HeToqHWM 3Ha

HHeM ceqeHHH pO~,IJ,eHHH pe30HaHCOB Ha CB060,IJ,HbiX HYKJIO

HaX. 

llonyqeHHoe 3HaqeHHe ceqeHHH a p oN xoporno cor na-

cyeTcH c .n.pyrHMH .n.aHHLIMH /17 I H 6JIH3KO K aenuquHe 

ceqeHHH B3aHMO,IJ,eHCTBHH ITHOHOB C HYKJIOHaMH. 

liOJibillaH BeJIHqHHa ceqeHHH a ('t,.- N , B03MO~HO, CBH3a

Ha C pacna,IJ,OM !\- BHYTPH H,IJ,pa H ITOCJie,IJ,yiO~HM B3aHMO

,IJ,eHCTBHeM npO.IJ.YKTOB pacna,IJ,a C H,IJ,epHbiMH HYKJIOHaMH, T. e. 

C ITpOL{eCCaMH, KOTOpbie He yqHTbiBaJIHCb B npHBe,IJ,eHHbiX 

oueHKax. AHanorHqHLie nonpaBKH,B npHHL{Hne ,.IJ.OJI~Hbi HMeTL 

MeCTO H ,l],JIH ceqeHHH ·a p ON, HO BCJie,IJ,CTBHe 60JibWHX CKOpO-
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CTeH p -Me30HOB B ,IJ,aHHOM CJiyqae OHH HrpaiOT cy~eCTBeHHO 
MeHbWYIO PO Jib. 

B 3aKJIIOqeHHe aBTOpbi Bbipa~aiOT 6naro.n.apHOCTb 

A.B. Tapacoay 3a none3Hbie o6cy~.n.eHHH. 
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