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Csoll:cTBa MeJlneHHbiX ;, - MeaoHoB, o6paaoBaHHbiX !Bo aaaHMOJlell:cTBHHX 6hiCT

pbiX 'IBCTHU C BTOMHblMH S!Jlp8MH 1 MoryT SIBJISITbCSI HCTO'IHHKOM CBeJleHHll: 0 rrpouecce 

B38HMO)leli:CTBHSI aJieMeHTapHblX 'IBCTHU C BTOMHbJMH S!JlpaMH rrpH 60JibWHX aHeprHHX. 

J1Me!OWHeCSI B HSCTOS!Wee BpeMH aKCrrepHMeHTSJibHble JlSHHble 0 HH3KOaHepreTH

qeCKHX II' -Me30H8X1 B03HHKWHX B peayn&Ta'J'e B38HMOJleli:CTBHH 6b!CTpblX '18CTHU 

I 1-41 
C HJlpSMH, IIOJiy'leHbl, B OCHOBHOM1 C IIOMOIUbiO <!JoTOHJlepHOll: aMynbCHH • 0HH 

HeiiOJIHbl H BO MHoroM IIpoTHBope'IHBbl1 'ITO Bbi3BSH01 rrO-BHJlHMOMy, He6onbWOit CTB-

THCTHKOll: aKCIIepHMeHTSJlbHOro MaTepHana. CywecTBeHHYIO pOJib HrpaeT llpH aTOM H 

TO 06CTOSITeJibCTB01 'ITO S!JlepHaH MHWeHb B BblrrOJIHeHHblX pa6oTax 6biJI8 XHMH'IeCKH 

HeOJlHOpoJlHOll:. 

KceHoHoBaH nyabipbKOBaH KaMepa HBnHeTCH 6onee YJl06HhlM rrpH6opoM JlJIH HC

cneJloBaHHli HJlepHblX B38HMOJlell:cTBHll: llpH 60JibWHX aHeprHHX. XHMH'IeCKSSI OJlHOPOJl-

x/ 
HOCTb HarronHHIOWero KaMepy BeiUeCTBa ycTp8HSieT pS!Jl 38TpyJlHeHHll: B HHTepnpeTa-

UHH HCCJieJlyeMblX peBKUHll: '18CTHU8-S!JlpO. CymeCTByeT B03MO>KHOCTb C aljxpeKTHBHOCTbiO, 

6JIH3KOll: 90%, HJleHTH~HUHpOBaTb B aTHX peaKUHHX WO -Me30Hbl (no pacrraay 

II' 0 .. 2y ) H HH3KOIIpo6e>KHble II'+ - Me30Hbl { 110 p8CIIaJly II' + .. I' +.. . 0 + ) • 

HacTOHII[BSI pa6oTa HMeeT CBOell: UeJibiO HCCJieJlOBaHHe xapaKTepHCTHK Me)lJieH-

Hb!X ,+;_ Me30HOB { aHeppHSI w+ -Me30HOB 10<E +< 70 Mas), o6pllao-

II' 
BSHHbiX B0 B38HMOJleli:CTBHSIX -MeaoHoB c HJlpSMH Kceaoaa rrpH 9 faa/c. 

x/ B KSMepe llpHMeCb aTHneHa COCTSBnS!eT 0,5% no Becy • 
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OnHcanHe sxcnepnMeHTa 

B pe3ynbTaTe neyKpaTHoro npocMoTpa 20000 cTepeocHHMKoe KCeHoHoBOA ny-

3blpbKoeoA KaMepbl OIUIH, o6ny'leHHOA ny'IKOM ,- -Me3oHoe c HMnynbCOM 9fse/c, 

6bln0 H8ltUeHO 470 3Be3U1 H8XOU!IIIlHXC!I e UeHTpanbHOlt o6n8CTH K8Mepb1( 80x28Qx140MM) 1 

conpoeo:H<naeMblX po:H<UeHHeM no KpaAHeA Mepe onHoro KopoTKonpo6e:H<Horo Ha6mo-
+ x/ 

naeMoro lr -Me30H8 , 3cjJcjleKTHeHOCTb npOCMOTpa COCTaen!leT 97% H He 38eHCHT 

OT nnHHbl cnena lr+ -Me30HOe e HCCnenoeaHHOM UH8n830He UnHH, 

B ebJ6paHHbiX co6b1TH!IX H3MepsmHcb yrnbl 8, + Me:H<AY aanpaeneHHHMH 

, + - + 
ebmeTa -Me3oHa H nepBH'IHoro " -Me3oHa,a TSK:H<e sHeprHH " -Me3oaoe, Pa3-

6poc IJ ( cos 8 + ) UByKp8THOrO H3MepeHH!! yrnoB1 BbinOnHeHHOro H8 MHKpOCKOD8X , 
Ueltcc- MM H YHM-21, He npeebJwaeT 0,1, 0wH6Ka e. onpeneneHHH sHeprHH ,+ -Me-

30HOB E, + cocTaenHeT oKono 25% npH E, + = 10 M se H oKono 5% npH E , +=10M se. 

Ha ocHoBaHHH nony'leHHoro MaTepHana 6blnH nocTpoeHbl HMnynbt:Hbie pacnpe-

neneHHH ,+ -Me30HOB nnll Tpex cnyqaee: 

a) c y'I~TOM cTaTHCTH'IeCKHX eecoe ,+ xx/ 
-Me30HOB 6) c Y'I~TOM npocT-

paHCTeeHHOrO pacnpeneneHHSI nepeH'IHOrO nyqKa B K8Mepe H CT8THCTH'IeCKHX Becoe 

rt+ -Me30HOB OUHOepeMeHH01 e) 6e3 nonpaeoK (pHC, 1), Ha pHC, 2 nOK838HO HM

+ 
nynbcHoe pacnpeneneHHe " -Me30HOB1 H3nyqeHHbiX B Tpex HaTepeanax yrnoe Bbme-

Ta 8 +·. , 
113 npHBeneHablX cneKTpoe ( pHc, 1) cnenyeT, 'ITO e aawelt KaMepe aeHcKaJKea-

abie ee pa3MepaMH pacnpeneneHHH nony'ISJOTCH nnH , + -Me30HOB c HMnynbCOM 1 

ae npeBb!Ul81011lHM 150 Mse/c, H 'ITO CyllleCTBeaablM MOJKeT 6b1Tb Y'I~T TOnbKO CT8-

THCTH'IeCKHX Becoe, 

Lln!! BbiUeneHHbiX TaKHM o6paaoM 1r +· -Me3oHOB 6bmo nocTpoeHo yrnoeoe 

pacnpeneneHHe (pHc, S), yrnoeoe pacnpeneneHHe cpeAaero HMnynbca (pHc, 4) 

H yrnoeoe pacnpeneneHHe noToKa HMnynbca, yHoCHMoro ,+ -MeaoaaMH B na6opaTop

HOA CHCTeMe KOOpAHa8T - n,C,K, ( pHC, 5), 

x/n • noaa aa6n10naeMbiX npo6eroe , + -Me3oHoB aaKnJO'Ianacb B npenenax oT 

5 MM AO 160 MM, 

xx/CT8THCTH'IeCKHlt 
W a2rr/t!.tjJ (R.., 8 + ), 

eec , + -Me3oHa onpenenHeTCH cneAYJOillHM o6paaoM: 

, ' , 
UHKynHpHOlt K HanpaeneHHIO 
naTb , + -Me3oH c nnnaolt 

• 

rne t!. rp -yrnoeolt HHTepean B nnocKoCTH 1 nepneH-
nepeH'Iaoro ny'IKa, B npenenax KOToporo MOJKHO Ha6mo-
npo6era R + BbmeTaJOmnA non yrnoM 8 :+- • , J , 

4 

, ,~ I,, 

~;t•' ,.,,. 
k: 

.:~.'~··, 
·-!;1' 
''AI' 

•· __ II . ', p 

,, 
' ~ 
;i;' ~~ ,·!.' 

+::?{ .. \ 
:\i:.)' 
1_''11 

'~~~~ / 
. ·.,.' 

;~.' 
:::~~:~\' 

I 
II • 
f 

ill 
I 
j 
·' I, 

3KcnepHM8HTBRbHM8 aBHHM8 H 06Cy~aeHH8 

0To6paHHbie B3aHMoneltcTBHH 6blnH pa3neneHbl Ha TpH rpynn 
x/ 

BTOpH'IHblX 3apHJKeaHblX 'laCTHU : nepeall rpynna C N < 4 C 
3 -

o6pa30M1 cny'ISH KBa3H9neMeHT8pHblX B38HMOileltcTeHit 1r - -Me31 

qeCKHMH HyKnOHaMH SIApa KCeHoaa ; BTOpa!! rpynna - C N > 
3-

OCHOeHOM1 H3 e3aHMOAeitCTBHit1 B KOTOpbiX Y'18CTeyeT 3118'1HTel 
/56/ 

MHWeHH ' , fpynna npoMe:H<yTO'IHbiX KpaTHOCTelt ( 5 < N < 

xx/ 3 
• 

ce6H npeHMyllleCTBeHaO B3aHMOAeitCTBHSI BTOporo THD8 , 

B Ta6nHue npHeeneaa '18CTOTa ncnycKaHH!I MenneHHblX ,+ -1 

< p + < , - 150 Mse/c) B KaJKnolt rpynne B3aHMoneltcTBHit, TaM 

HH!I cpeUIIHX HMnynbCOB H cpeUHHX KOCHHYCOB yrnoe ebJneTa HCCll 

30aoe e n,c,K, AnSI COOTBeTCTeyJOIIlHX rpynn, 

BenH'IHHa 

l:JaCTOT8 
HCnycKBHHSI 

N < 4 
3 -· 

rr+ -Me30HOe (%) 5,8;!:.1 16 

CpenHHA HM
nynbc 
P + (Mae/c) 
e"n.c,K. 128:!: 18 

Cpenanlt KOCH
aye yrna ebl
neTA 

Coa e 
e n,c.r. 0,44±.0,12 

Ta6nnua 

5 < N
3 

< 9 

17,8:t_4,4 

120±.10 

0,06;!:.0,1 

N 3 > 10 

24,5~6,2 

122:!:.7 

0,06;!:.0,01 

x/ MHHHMBnbabllt perHcTpHpyeMbllt npo6er· 38p!IJKeaHblX 'laCTH 

COOTBeTCTByeT HMTiynbCy llpOTOHOB pp = 160 Mae/c H HMilynbC) 
P + = 40 Mse/c, 
"-xx/ 

BepoHTHOCTb o6pa3oeaHHH aee3fbi c N 
noH npu 9 fse/c He npeebiwaeT 0,217 , 

3 > 4 eo e3aHMO 
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0nHC8HH6 8KCH6pHM6HT8 

Te llByKpSTHOrO npOCMOTpS 20000 CTepeOCHHMKOB KCeHOHOBOft ny

bl OIHIH, o6nyqennoA ny'IKOM ,- -Me30HOB c HMnynbcOM 9faa/c, 

3Be31lo HSXOilSIIIlHXCSI B UeHTpSllbHOft 06li8CTH KSMepbi(80x280x140MM) 0 

po~nenneM no KpaAneA Mepe onnoro xopoTKonpo6e*noro na6nro

x/ e30H8 • 8~eKTHBHOCTb npOCMOTpS COCTSBnSieT 97% H He 38BHCHT 

rr+ -Me3oHoB a uccnenoaannoM nuana3one nnun. 

HbiX C06biTHSIX H3M9pSiliHCb yrllbl 8 11 + Me*AY nanpaaneHHSIMH 
- + 

3ona u nepBH'!Horo " -Me3oHa,a TSK~e anepruu rr -Me30HOB. Pa3-

AByKpaTnoro H3MepeHHSI yrrrOB0 BbtnOrrHeHHOro HS MHKpOCKonax 

HM -21, ne npeBbtwaeT 0.1. Owu6Ka B onpenenenuu anepruu ,,+ -M~
TaBn!leT oKono 25% npH E, + = 10 M aB H OK OliO 5% npu E " +=70M as. 

nun nonyqennoro MaTepuana 6blrrH nocTpoeHbl HMnynbCHbte pacnpe-

-Me30HOB nnH Tpex cnyqaea: 

M CT8THCTH'19CKHX BeCOB ,+ xx/ 
-Me30HOB 6) c yq~TOM npocT-

cnpeneneHHSI nepBH'IHOrO ny'IKS B KSMepe H CTSTHCTH'!eCKHX B9COB 

onnoapeMenno, B) 6e3 nonpaaoK (pH c. 1). Ha puc. 2 noKa3aHo HM

enenenue 1t + -Me3oHoB, usnyqeHHbiX B Tpex HHTepaanax yrnoa Bblrre-

eHHbiX cneKTpoa (puc. 1) cnenyeT, 'ITO a nawe!l KaMepe neucxa~en

aMH pacnpeneneHHSI nony'ISIDTCSI AliSI rr + -Me30HOB C HMnynbCOMo 

'HM 150 Maa/c, u 'ITO cywecTBeHHbiM Mo~eT 6biTb yq~T TOllbKO eTa

cos. 

neHHbiX TaKHM o6pasoM , +· -Mesonoa 6bmo nocTpoeno yrnosoe 

(puc. 3), yrnoaoe pacnpenenenHe cpennero uMnynbca ( pHc. 4) 

lpenenenue noToKa HMnynbca, ynocuMoro ,+ -Me3oHaMH a na6opaTop

opnunaT - n.c.K. (puc. 5). 

na6monaeMbiX rrpo6eroa , + -Mesonoa 3aKrrro'!anacb a rrpenenax oT • 

Me 

cTH'IeCKHA sec tr + -Mesons orrpenenHeTCSI cneayrolllHM o6pasoM: 
"+, fil ,+ ) , rne !! .p -yrnoaoA nnTepaan a nnocKoCTH, rreprren

.Harrpaane.Hmo rrepBH'!Horo rryqKa, B rrpenenax KOToporo MO~Ho na6nro-
OH C AliHHOft rrpo6era R + Bbin9T8JOIUHA non yrnoM 8 :1- • 

rr I " 
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3KcnepHM6HT8nbHM6 naHHM6 H OOCy~neHHe 

0To6paHHbte asanMoneAcTBHSI 6bmH pa3neneHbi na TPH rpynrrbl no qucny N 3 
. x/ 

BTOpH'IHblX 38pS1~9HHblX '18CTHU : rrepBaSI rpyrrrra C N < 4 COilep~HT 1 rnaBHbiM 
3 -

o6pa30Mo cnyqaH KB83H9lleMeHT8pHbiX B38HMOileftCTBHA rr - -Me30HOB C rrepucjJepH-

qeCKHMH HYKliOHSMH !1/lpa KC9HOH8 i BTOpSSI rpynna - C N > J0 - COCTOHT 0 B 
3-

OCHOBHOM
0 

H3 B38HMOil9ftCTBHft0 B KOTOpbiX Y'ISCTByeT 3li8'1HTellbH8SI 'ISCTb SlllPS-

/5 6/ MHilleHH 0 • fpynrra npoMe~yTO'IHbiX KpaTHOCTeft ( 5 < N < 9) BKliiD'I89T B 
I s-

ce6SI npeHMyiJleCTBeHHO B38HMOileftCTBHSI BTOpOrO THnaXX • 

B Ta6nuue rrpuaenena qacToTa ucnycKI'lHHH MenneHHbiX ,+ -Me3oHoB (50Maa/c 

< p + < 150 Maa/c) a Ka~aoA rpynne B38HMoneAcTanA. TaM JKe naHbl snaqe-

" -HHSI cpei:IHHX HMllyllbCOB H cpellHHX KOCHHyCOB yrnOB Bblli9T8 HCCnenyeMblX ft'+ -Me-

30HOB B lloCoKo /lliSI COOTB9TCTBYJOIUHX rpyrm. 

BenH'IHHa 

l:JaCTOT8 
HCllyCKSHHSI 

N < 4 
3 -· 

ft'+ -M930HOB (%) 5,8;!;_1 ,6 

Cpennull HM
nynbc 
P + (Mae/c) 
a"n.c.K. 128± 18 

Cpennull KOCH
nyc yrna Bbi
neTA 

Cos e 
a n.c.lt. 0,44+0, 12 

Ta6nuua 

5 < N
3 

< 9 

17,8:!:_4,4 

120;!:.10 

0,06:!:_0,1 

N 3 > 10 

24,5t_6,2 

122:!:.7 

0,06:!:_0,01 

Bee B3SHMo
nellcTBHSI 

16,2+_3,2 

123:!:.6 

0,08:!:_Q,Ol 

x/ MHIIHMSllbHblA perHCTpHpyeMbiii npo6er· 38pS1)[(9HHbiX 'ISCTHU paaeH 2 MM 0 'ITO 

COOTB9TCTByeT HMliYllbCY llpOTOHOB pp = 160 Maa/c H HMliYllbCY rr -M930HOB 

P + = 40 Mas/c. 
"-xx/ BepoSJTHOCTb o6paaoaaHHSJ aae3fbl c N > 4 ao aaauMonellcTBHSJX ,- -HYK-

noH npu. 9 fas/c ne npeBbllliaeT 0,2/7 • 
3 

~. 
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Cpea:1ee 3HB'IeHHe HMnyobCB IF+ -Me30HOB B HCCD9.1lY9MOM .llH8D830119 HMDyobCOB 

119 38BHCHT OT 'IHCD8 38pSIJK9HIIbiX BTOpH'IIIbiX '18CTHU 0 B TO BpeMSI KBK '18CTOT8 HCDyC

K8HHSI H cpe.lli!HA KOCHIIYC yrna Bbin9T8 If + -Me30HOB B n.c.K. COXp8HSIIOT DOCTO-

SIHCTBO B npeaenax OlliH60K DHllib npH N > 5. a-· 
Ha pHc. 6. Hao6paJKeHo yrnosoe pacnpe.neneHHe Hccne.nyeM&IX 1r +· -MeaoHOB 

B K8JK.Il0A H3 Tpex rpynn B38HMO.Il9ACTBHAo 113 npHB9.1l9HIIbiX cneKTpOB BH.IliiOo 'ITO 

,+ -Meaollbi c HMnyn&coM 50 Mas/c < p + < 
150 Mas/c Hany'la!OTCSI B n.c.K. 

- " -
H30TpODHO npH 

N > 5, B To speMSI KaK npH N < 4 Ha6niO.naeTCSI npeHMY-

a- -
mecTBeiii!Oe HanyqeaHe ,+ -Me30IIOB snepe.n. Yrnosoe pacnpe.neneaHe noToKa HM

x/ 

nyn&ca, yaocHMoro ,+ -MeaoaaMI., c HMnyn&coM 50 Mas/c < p < 150 Mas/c , 
-· ,:·1+-

DOK838HO 118 pHCo 7. 
15 6/ 

Ha npose.neaaoro aaaoH38 BH.IlHO, 'ITO TaK lKe ' . HccnenosaHHbie xapaKTepacTH-

KH If+. -M930HOB ( qaCTOT8 HCDyCK8HHSI H yrnOBbi9 pacnpe.neoeHHSI) B rwnnax B38-

HMO.Il9ACTBHA C 5<N <9HN> 10 cosna.na10T B npe.nenax aKcnepH-

- ~ -· 3'" 

M911TanbHbiX OlliH60K 
H 38M9THO OTDH'Ia!OTCSI OT COOTBeTCTBYIOillHX xapaKTepH-

CTHK tr+ -M930HOB 113 B3aHMOileACTBHA C N < 4. 
3 -· 

n H T e p a T y p a 

1. H.Yagoda, Phys. Rev. ~ 891 ( 1952). 

2. E.M.Friedlander, Phys.Lett., ,b 38 ( 1962). 

3. c.A.AaHMOB, n.ApHDOB, Y.r.rynSIHOB, H.A.PHaaeB. Has. AH Ya.CCP Cep.cjJH3.-

MaT.HayK 1_ (1965). 

4. <ll.r.nenexHH, M.M.MaKapos, 3.C.Xoxnosa. fl.nepHaSI cjJHaHKa, ~ 874 ( 1966). 

5. Z.S.Strugalski, T.Siemiarczuk Phys. Lett., D_, 347 ( 1964). 

6. M.UamKeBH'I, E.CnoBHHCKHA, 3.C.CTpyranbCKHA. fl<ll §. 341 ( 1967). 

7. B.C.EapameHKOB
1 

B.M.Manbues, H.naTepa, B.U.Toaees, npenpHHT OHSIH, 

P-2393, Uy6Ha ( 1965). 

x/ + 
noTOK HMnynbCa IF 

PyKonHCb nocTynHna B Ha.naTenbc~HA oTaen 

26 aeKa6pSI 1967 rona. 

-Me30HOB
1 

COOTB9TCTBYIOillHA onpeaeneHHOMY yrny 

8 .,+. npocyMMHpOBaH DO a3HMyTanbHbiM yrnaMe 

6 

• 

' N 
80 l 
70 ~ 

60~ 

"'~ 
I,IJ~ 

30 ~ 

10 

10 

Pac. 1. 

N 
t,l) 

30 

10 

10 

r-~-=tt,, 
• • • • ! nr- II ILl 

irDlr II J.--; 
.r..·_-.1- I I L_, 

L......~ 
__ ...)j I I I 

I 
I 

__ _II I I 
I 
I 
I 
I 

10 10 so 90 100 110 110 110 litO 150 160 110 m 
Pacnpeneneaae rt + -Me30HOB no RMnyn&caM B n.c.K. a) c y'll!1 
TH'IeCKRX BeCOB If+ -M930HOB--"I «5) C yql!TOM DpOCTpeHCTBeR 
npeneneRRR Dy'IK8 B K8Mepe R CT8T, BeCOB W + -Me30HOB_,_,_, 0 

- 0.~< cos 8,.(10 
---- -Ot,( cos 8,·(04 
-·- -lO<cos 8~-0~ 

60 10 BO 90 too no 120 130 flrO 150 160 110 f. 

Pac. 2. l!Mnyn&caoe pacnpeJleneaue rr + -Me30HO~, H3ny'leHHbiX B pa3~ 
nax yrna A"+ B n.c.K. 
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qe uue uMnynbca rr + -MeaouoB B uccne.nyeMoM .nuanaaoue HMnynbcoa 

cna aapSIJK8HHbiX BTOpH'IHbiX qaCTHU, B TO Bp8MSI KaK 'laCTOTa HCnyc

KOCHHYC yrna Bbin8Ta II' + -MeaOHOB B n.C.Ko coxpaHSIIOT DOCTO-

ax own6oK nHWb npH 5. N > a-· 
uao6paJKeHo yrnoaoe pacnpe.neneuue uccne.nyeMbiX • +· -MeaouoB 

X rpynn B3aHMO.Il8ACTBHA. Ha npHBe.neHHbiX cneKTpOB BH.IlH01 'ITO 

uMnynbCOM 50 M9a/c < p + < 150 M9n/c uany'laiOTCH B n.c.K. 
- rr -

N > 5, B TO BpeMSI KaK npH 
a-

N a.:S 4 aa6niO.IlaeTCSI npeHMY-

yqeuue 

ro ,+ 

,+ -MeaouoB anepe.n. Yrnoaoe pacnpe.nenenne noToKa HM
x/ 

-Meaoua~v~~, c HMnynbCOM 50 M9B/c < p < 150 M9n/c , 
_, ,:·1+-

• 7. 
IS 61 

eHHOT'O auanuaa BH.IlH0 0 'ITO TaK JKe ' HCCne.llOBSHHbie xapaKTepHCTR-

B ( qaCTOTa HCnycKaHHSI H yrnoBbJe pacnpe.neneHHSI) B rwnnax Baa-

5 < N < 9 H N > 10 COBfianaiOT B npe.nenax 
- q - :T 

aKcnepu-

H60K H aaMeTHO OTOH'Ia!OTCSI OT COOTBeTCTByiOIIlHX xapaKTepH-

OHOB Ha aaaHMO.IleAcTBHA C ~ ~' 4. 

n H T e p a T y p a 

hys. Rev. ~ 891 { 1952). 

nder, Phys.Lett., ~ 38 (1962). 

, n.Apunoa, Y.f.fynHHOB, H.A.Puaaea. Has. AH Ya.CCP Cep.cjma.-

(1965). 

u, M.M.MaKapoa, 3.C.Xoxnoaa • .H.nepuaH cf!uaHKa, ~ 874 ( 1966). 

!ski, 'l'.Siemiarczuk Phys. Lett., g 347 ( 1964). 

q, E.CnoBHHCKHA, 3.C .CTpyranbCKHA. .H4> §., 341 ( 1967). 

eHKOB, B.M.Manbuea, H.naTepa, B.Ll.ToueeB, npenpHHT OH.HH, 

6ua (1965). 

PyKonHcb nocTynuna a ua.naTenhc~HA oT.nen 

26 .neKa6psr 1967 ro.na. 

HMnynbC8 rr + -Me30HOB1 COOTBeTCTBYIOIIIHA onpe.neneHHOMY yrny 
MMHpoBaH no aaHMyTanbHbiM yrnaM. 

6 

-~-

·. ~:: 

N 
30 J 
70 ~ 

60~ 

!0~ 

40~ 

30 ~ 

10 J 

10 

Pac. 1. 

N 
t,() 

30 

10 

10 

r·~#il - .. 
~ lr-:L 

:rtJtr I I "--~ 
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