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/1,2/ 
J. B pa60T8X 6blnO IIOK838HO, 'ITO B paMK8X Hapyll!eHHO~ CHMMeT-

pHH SU(6) w Jl9BSITOA rrceBJlOCKanSipHoA 'laCTHueA HY>KHO C'IHTaTb E ( 1420)-

-Mesoa. 3To rrossonHeT J::tenaTh onpeJ::teneHHhie BblBOJlhi o E-Mesoae. HanpH-

.- /3/ 
M9p, B pa6oTe 8H8nH3HposanHCb M930H-6apHOHHbie CTOnKHOB9HHH H 6binO 

rroKasaao, 'ITO B paMKax HapymeaaoA CHMMeTpHH SU(6)w E-Mesoa JlOn>KeH po>K-

Jl8TbCH CTOnh >K9 '18CTO, K8K H 1'/ -Mesoa. 

B aacToHme 1\ pa6oTe oueHHBaeTcH ll!HpHHa pacrraJ::ta E-+ 2 y • B §2 pac

CMaTpHBBIOTCH cne)lCTBHH CHMMeTpHH SU(3) 1 B §3 - cneJlCTBHH Hapylll9HHOfi 

CHMM9TpHH SU(6lw • 0K83b!B89TCR, <ITO 3H8'19HH9 ll!HpHHbl CHnbHO 38BH-

CHT OT CX9Mbl Hapyll!eHHR CHMMeTpHH SU (6 )W • .Qel\CTBHTenbHO, B Cny'lae 

Y'I~T8 TOnbKO OKT9THOrO Hapyll!eHHSI H3 IIp9ACT8Bn9HHSI 35 rrony'laeM 

f'(E -+2y) "' 25 K9B , TOrAa K8K 1 HCIIOnb3YSI "MaCCOBbiH IIpHHUHfl", CcpOpMynH

/3/ 
pOB8HHblH B pa6oTe • rrony'laeM r .. 1 M 9B. nocnenHee 3H8'19HHe K8>K9TCSI 

6onee rrpasnorro.r:to6HbiM no cnenyiOll!HM npH'IHHaM: 

a) OKT9TH09 Hapyr:eHHe H3 35-rrneTa 0'19Hb rpy6o BOCflpOH3BOJlHT M8C-

Cbl '18CTHU. 3TO CBHAeTenbCTByeT 0 '18CTHOM xapaKTepe 9TOrO HapyUieHHSI; 

6) B ocaose "Macc osoro rrpHHuHrra"' ne;>KaT H3BeCTHbie sKcrrepHMeH

TanhHbte cpaKTbi: BO-rrepBbiX, TO, 'ITO OTHOlll9HH9 MarHHTHbiX QJOpMti-llKTOpOB 

rrpOTOH8 H H9HTpOH8 paBHO -3 / 2, BO-BTOpbiX, OKT9TH8SI H )leKyrrne TH8SI JlO

MHH8HTHOCTb M930H-6apHOHHblX B38HM0Jl9HCTBH H. 
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2. LlsyxclloTOHHble pacnanbl ncesnocxam!pHbiX Meaoaoa uccnenoaanucb 

/4,5/ 
B paMKax CBMMeTpHH SU(3) • MaTpB'IHble aneMeHTbi 6panucb ua TO'IHOA 

CHMMeTpHH, a aapymeHBSI Y'IHTb!Bal!HCb TOl!bltO B cllaaOBb!X 06'beMaX, npB Bbi

'IHCl!eHBH li:OTOpbiX HCll0nb30BanBCb «<!H3H'!eCKHe 3Ha'!eHHSI Mace. npu 3TOM 

C'IHTal!OCb, 'ITO .clloTOH npeo6paayeTCSI XaK 1- 1 
A 

KOMnoaeaTa OXTeTa Y
8 

• 

.[)A[)t_]_[)A 
1 B 3 B 

Taxoa nonxon npHBOllKT 11: peaxoMy npoTuaope'IHJO c onbiTOM, 

ecnH ~ -Me30H C'!KTaTb 'IHCTO OKTeTHbiM COCTOSIHBeM. LleACTBHTel!bHO, 

Toraa mupuaa pacn8Lla ., ... 2 y CBHaaaa c mupuaoa pacrraaa 11 °-+ 2 y 

1 m~ 8 o 
1 ( 71 ) - - ( -- ) 1 ( , ). 
yys 3m yy , (I) 

0 /5/ 
Tax xax 1yy(tr ) •7,4 aa , TO Lll!H mupHHbl pacrraaa ~ -+ 2y nony-

- /5/ 
'188M 1yy(~)-165 SB, BMeCTO 3KCIIepHMeHTal!bHOI"O 3H8'!eHHS1880±_100 3B 

CuTya!.iHH H3MeaSieTcH, ecl!H cymecTayeT aes51TbiA nceaaocxanHpHbiA MeaoH, 

yHHTapab!A cHarneT. Toraa ~ -Me30H He SIBnS!eTCSI 'IHCTb!M Oli:T8THbiM CO-

CTOSIHHeM, HO COLlepl!<HT npHM8Cb CHHI"l!eTHOI"O COCTOSIHHSI. Kax I"OBOpHl!OCb 

B Ill, neBSITbiM rrcesaocKanRpHbiM MeaoaoM Hyli<HO C'IHT&Th E-Meaoa. Yron 

0/1,2/ 
cMemusaHHSI E- H 71 -MeaoaoB pasea 8 p =-6,5 . Tor.ua MaTpH'IHbie 

aneMeHTbl pacrraJla 11 ° ~ H E H8 LlB8 ~OTOH8 38BHCSIT OT .UB YX 8Mill!HTYLl: 

CHHI"l!eTHOft M 1 H OXTeTHOA M8 

T ( E -+ 2 y ) • M 
1 

cos(} P + M 8 s in (J P 

T ( 71 -+ 2 y ) • - M sin (} + M cos (} 
1 p 8 p ( 2) 

T (tr 0 ... 2y ). yl M
8

• 

4 

0TCJOJl8, 3H851 3 H8'l.8HJUI 1yy(TT ")I! lyy(ry I , MOJKHO Bbl'!HCll 

pac rralla 1 yy (F.) ( wHpHna 1 yy cn~o~3aHa c MaTpH'l.HbiM ::me ~ 

M yno:! I' =- C m 8 T 2
, rJle \. -rrocTOI1HH8SI, a m - MaC< 

yy 

CH '!8C TH llbi) . Perna 51 ( 2) OTHOCHT8llbHO T (E -+ 2 Y ) , f!Ol!Y'!HM 

KOTOpblM COOTBeTCTBYJOT WHpH Hbl jy y(F. ) =380 K3B Hl!H 2,25 f-1 

HeM, O.UH8KO, 'ITO 3 TH 'l.HC118 fiOliY'I8Hbl B ITp8Jlfl0l!OJK8HHH T< 

-cHMM8TpHH M8TpH'IHbiX 3l!8M8HTOB. J13B8CTHO, 'ITO TO'l.H8H Cll 

'18CTO rrpOTHBOpe'IHT Oflb!Ty, B TO Bp8MH K8K ReT HH OAHOrO D 

aope'l.H51 nocnenoBaTenbHO HapyWeHHOl\ CHMMeTpRH SU (3) 
/ 6 / 

OKT8TH08 Hapyu ~ eHHe SU (3) ( T A m 8 A 8 a - .!,.. 8 A) 
B 8 B " B 

a n eMeHTax. BMecTo (2 ) rronyqaeM 

T (E ) = M 
1 

cos 8 P + ( M 8 +a ) s in 8 P 

T ( 71 ) = - M 1 sin 8 p + ( M 8 + a ) cos 8 p 

T ( 11 ) y 3 M 8 

rae a -BK118ll HapyWeHH SI SU (3) • Ha (3) BHJlHO, 'ITO Ten 

KO H C BSI3R M8li<LlY M8TpH 'l. HblMll 3 l!8 M 8 HT8MH T , T8K K8K K 

ITl!HTYJl yBel!H'l.Hl!OCb JlO T pex . 

3. ilnH orpaHH'l.8HIHI 'l.HCl!8 I-Ie3UBHCHMbiX 8MITl!HTyJl npHl 

pH!O SU (6)W • !1 3 8H8l!l!38 M830H-68pHOHHOrO p8CC8$1HHSI XO 

/ 3/ 
'ITO TO'l.H8SI CHMMeTpHS! SU (6) W Cl!l!bHO Hapywae T CSI • T B 

U H SI HMe eT MeCTO H B cnyqae JlBYX~OTOHHhlX p8Cll8JlOB M83 0H< 

BHT8l!bHO, T O'IH8 SI 5 U (6) w CB513b! B8 8 T OKT8THYIO H CHHI"ll8~ 

B ( 2) : M 
1 

• 2 y2 M 8 , 'ITO npHBOAHT It 38HHJI<8HHOMY 3Ha'!eJ 

71 -Me30H8 1(71) • 270 3B. noaTOMY TOl!bKO y'leT Hapywe~ 

K8K B M8CC8X ( ¢aaOBblX 06beMaX), T8K H B M8TpH'!HbiX 3l!8M 

IT p HBeCTH K npeJlCK838HHSIM, npeT8HAY!OillHM H8 COrl!8CH8 C OI 
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0TCJOD.ll, 3HaS! 3Ha'leHHS! I~ yy< 17 ") If ryy ( Y! ' MO>KHO Bbl'lRCnHTb w npHHY 

pacrrana r yy (F.) ( WHpl!l!a r YY C B H38Hll c MB T pH'lHbiM aneMeHTOM T ¢ op-

Myno J1 l ' = C m
8 

T 
2
, rA e C -nocTOSIHHBSI, a m - Mecca pacnaAaJOmefi -yy 

CS! ' !8CTH !lb!). Pewa11 ( 2 ) OTHOCHTenbHO T (E -+ 2 y ) , rrony•lHM D.Ba peweHHS!, 

KOTOpb!M cooTBeTCTBYJOT wHpHHbi I), y ( E ) =380 K3B IWH 2, 25 M 3B. floAqepK -

HeM, OD.HBKO, 'iTO 3TH 'lHCna rrony'leHbi B rrpeD.nono>KeHHH T O 'JHO A SU (3) -

-cHMMeTpHH MBTpH'JHblX aneMeHTOB. J1aseCTH0 1 'JTO TO'lHaSl CHMMeTpHH O'leHb 

'iBCTO npOTHBOpe'JHT OITb!Ty, B TO BpeM S! KBK HeT HH Oll.HOT'O npHMepa npOTH

sope'llHI nocneAoBaTenbHO napywennol! CHMMeTpRH SU (3) 
/ 6 / 

• floaToMy Y'lTeM 

Su (3) ( T A • " A " 3 - 1 0 A ) OKTeTHOe Hapyu~eHRe B 0 B u B 3 B B M8TpH'HibiX 

aneMeHTax. BMecTo ( 2 ) rronyqae M 

T (F.) .. M 1 cos () P + ( M 
8 

+a ) sin () P 

T ( Y! ) =- M 1 sin () p + ( M s + a ) c os fJ p ( 3) 

T ( 11 ) y3 M s 

rA e a -BKnaD. aapymennH SU (3) • Ha (3) BHAHO, 'iTO Tenepb He T HH K 8 -

KO il: CBH3ll Me)f(ll.Y MaTpH'lHhlMI! 3 n eMeHTBMH T , TBK KllK KonnqecTBO aM-

nnHTYA ysenH'lHnOCb D.O T pex. 

3. ilnS! orpaHH'leHIHl 'IHCnll HeaaBHCHMbiX aMnnHTYA npRMeHHM CHMMeT-

pHIO SU (6)W • !-:13 aHanH38 Me3 0H-6apHOHHOT'O pacceS!HIHI XOpOilJO H31leCTHO, 

/ 3/ 
'iTO TO 'lH8Sl CHMMeTpHS! SU (6) W CHnbHO aapymaeTCS! TaKall ll<e ·cRTya-

UR S! HMH e T MeCTO H B Cnyqae ll.Byx¢oTOHHblX paCITBD.OB Me3 0HOB 0-. ileACT-

BHTenbHO, T O'IH BSl SU (6) w CB513blB8eT OKTeTHyJO H CHHrneTHyJO BMITnHTYD.bl 

, 'iTO npHBOAHT It 38JIH)f(eJIHOMy 3Ha'JeHHJO lliRpHHbl 

Y/ -Meaoaa r(ry) • 270 3B. flo3TOMY TOnbKO yqeT HapyweHHOl! SU(6) W 

KaK B Maccax ( <jJaa OB b!X 06beMax), T aK H B MllTpH'lHbiX aneMeHTBX , MO>KeT 

IT p HBeCTH K npeACKaaaHHS!M, rrpeTeHD.yJOmHM HB COT'nBCHe C OITb!TOM. 
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Y'I~T scex mnypuoaos, xoTopbie xopomo pa6oTaiOT s Macc osblx fl>opMy

/1/ 
1I8X , DpHBOllBT It TpeM B938BHCHMbiM 8MlliiHTYll8M, 'ITO Be ll03 BOIIH9T oue-

BJITb III11pKBy r,., (E) • lloaTOMy p8CCMOTpHM aapymeBHH SU (6) W 6onee 

'18CTBOrO BH.t{8. 

a) llpellDOIIOlKBM, 'ITO HM99T M9CTO TOIIbltO OKT9TB09 BapymeHHe H3 

npellCT8BIIeBHSI 35 8 , T.e. Y'IHTbiB89TCSI TOIIbKO mnypHOB ( 35 
8 

(8) ] 

Ill /8,9/ 
(s o6oaaa'leBHHX pa6oTbl ). Taxoe aapymeHHe paccMaTpH8anocb fynToA 

s cnyqae CHIIbBhlX sepmua H aaaarHnHitHH. B aToM cny'lae aMnnHTYJib! llBYX

$QToaaoro p8CIT8ll8 Bblp8~8IOTCSI $QpMynoA (3), BO K8lt H B CIIY'I89 TO'IBOA 

CHMM9TpKH HMeeM M t • 2•./2 M s • 0CT8IOTCSI llB9 B938BHCHMble 8MITIIRTY.llbl, 

'ITO ll03BOIISI9T Bbi'IHCIIHTb III11pHHy r ( E ... 2 y ) • llonyqaeM llB8 3B8'19It<IH 

r yy • 20 KSB HliR r rr .. 30 Kas. 

0AH8KO aeo6XO.llHMO C.ll9118Tb KpHTR'I9CKOe 38M9'18HHe ITO DOBO.llY Y'I~

T8 TOnhKO Ollaoro mnypaoaa [ 35 
8 

(8) ] • UJnypaoa [ 35 
8 

(8)] O'leHb rpy6o 

socnpoH3BO.llHT Maccbl aneMeaTapHb!X '18CTHU. Dell:cTBHTellbHO, s cny'lae 

+ 
56-nneTa 6apaoaos, JIIIH oxTeTa 1/2 nony'laeM N + E • 2 A , A • .t , a 

+ 
lliiH .ll9KynneTa 3/2 -3KBH.llHCT8HTHYIO cPopMyny, HO CllHBOBOe pacmenneHHe 

aenpasan&ao N * .. N . B Cny'lae 36-nneTa M930BOB BeT CDHHOBOrO pac-

menneHHH ( p .. rr) , .lliiH xawnoro OKTeTa nonyqaeM fl>opMyny Oxy6o-fenn-

-Maaaa, a CM9WHB8HH9 DC9B.llOCKanHpBOrO OKT9T8 H CHHrneTa aenpaBHIIbHO 

( CHMBOIIbl '18CTHU 03H8'1aiOT B CIIY'I89 B8pHOHOB M8CCbi , B Clly'lae M930HOB -

KBa.llpaTbl Mace). 

6)DnH nony'leHHH aMDliRTY.ll pacnana DC9B.llOCK811HpHbi X M930HOB Ba .llB8 

$QTOBa DpHM9HHM .llHH8 MH'I9CKHft DpHHUHD, KOTOpblft HCDOIIb30B81ICH IIpH 888-

/3/ 
IIH3 9 M930B-6apHOHHbiX CTOIIKHOB9BHA B Bapymea aoA SU(6) W • B pacc MaT-

pHBa9MOM CIIY'189 aTOMy IIpHBUHIIy COOTB9TCTByeT .llH8rp8MM8 

6 

'JJ 
I 

) 

' ll 

. • ___ '( ·!.-

36 
I 

~ 

)c -36 ( · ~ 
(. 

H llMDIIHTY.ll8 38llHCbiB89TCSI B BH.lle: 

T ( a ) .. .t M ( I 36 I a , I 36 ' I a ' ) < I 36 ' I a ' I 2 y > , 
a' . 

rne 
a:IW,T,YI, M(l36le~ , (36'la' )-

Maccosblll: orrepaTop .lliiH 36-nneTa, < (36 'Ia' j2y>- xoa$¢'1 

-fopnaaa .lliiH pacnana a ' ... 2 y s 

(<rr 0 j2y >:<T/o j 2y > 

~ . 

su (6) w 

< E 0 I 2 y > = ...;3 : 1 

7 



36 

H SMRnHTy,lla 38RHCblBaeTCSI B BH,Ile: 

T (a ) • I M (I 36 I a , I 36 'J a' ) < I 36' I a' I 2 y > , 
a' (4) 

a:IW,T,YI, M < I 36 I a • I 36 ' I a ' l -

- MaccoBblft oaepaTop .llnSI 36-nneTa, < 136 'Ia' l2y> - Koa<jJ<f>HuHeHT Kne6ma-

-fop.11aaa .llnSI pacna.11a a '-+ 2 y B SU (6) w 

( < fT 
0 I 2 y > : < .,., 0 I 2 y > : < E 0 I 2 y > = ...;3 : 1 2 ...; 2 ) • 

7 
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MaTplPIHble ::meMeHThi MaccoBoro onepaTopa M (a,a' l B aapywerraon 

Ill 2 
SU(6) w npHBeAeHhi B pa5oTe • OaH 38BHC5I T oT wecTH napaMeTpoB: m 0 

COOTBeTCTByeT TO'lHOH CHMMeTpHH H a I , a 2 , a 8 , a 41 b 4 - HapyweHHIIM . 

nocKOnhKY HBM Hy~HO ITOllY'lHTb CB513h Me~ay mHpHHBMH Tpex npoueCCOB 1 

He05XOAHMO <IHCllO napaMeTpOB orpaHH"lHTh AO ABYX · ll1151 3TOrO BOCITOllb3yeMC51 

Ill 
"lHCneHHb!M¥. 3H8'leHH5IMH rrap aMeTpOB H rronO~HM: 

a -0 
1 

9 a =---a 
a 4 

3 
, a

8
aa

4
= - b

4
= -

4
-a 

TorAa MaTpH'lHble aneMeHThi MaccoBoro orrepaTopa 36-rrneTa RMe~T 

BRA ( m 
2 :A ) 
0 

TT =A- lla 

K =A -Sa 

7Jo .. A -7 a 

E • A + 18 a 
0 

( E 7J) o - z/2a 

p • A - 2 a 

K* aA+a 

¢0 A +2a 

wo A 

( (JJ ¢ ) "" - 2 y2 a 
' 0 

lln51 KBaapaTOB Mace uonyqaeM rncny~nrn e ~opMynhl 

K* -p =K-rr K *=K r1(K-rr) 

w+ ¢ =2K* ~-d ' /~ cr:( 2 .c_• - I ) ; rJ 

E: + 7J 2K+9(K-rr) I~ '7 ~ ( 2 K - " ) fT 1- '\ ( K - IT ) (·I K - fT ) • 

8 

( 5 ) 

KOTOpbie aerrnoxo cornacy~TC51 c a~~:crrepHMeHTOM. 

r.ne 

11crronh3y51 ( 4 )H ( 5), rronyqaeM 

T (E) = T ( E 
0

) cos (} P + T ( 7J 
0 

) sin (} P 

T ( 7J ) • - T ( E0 ) sin (} P + T ( 7J 0 ) cos 0 P 

T( rr 0
) .. ylM 

T ( E ) • 2y 2 M (1 + 7 f3 ) , 
0 

T( 7J
0

) - M{l- f3 ), 

M ·A-lla, f3 
4a 

M 

TorJla Jln51 lllHpBRbl ryy(E) 

f3 > 0 : 

nony"laeM aBa 3Ha'leHH51 : 

f3 < 0 : 

r .. o,94 + o,3s 
yy - MaB, r = 1.1 + 1. 2 yy - MaB, 

rAe 01!1H6KH ±_0,38 H ~J, 2 COOTBeTCTBY~T OlllH5Ke B onpeJleneJ 

rrr < 7J > 

CJlenae M Cllelly~rnHe 38Me'l8HH H OTHOCHTe nbHO rronyqeaH~ 

r<E ... 2y> nocKOnhKy CHnhH8 51 lllllpHHa , rronyqeHH851 H3 p 1 

E -+ K* Krr , rrop51JlKa 80 MaB, TO BTopoe 3 HaqeaHe xa~eTC 51 HE 

HO 5onhlllHM. 

0TMeTHM, 'ITO B CJIY'l8e nepBOrO 3 H8'le HH51 r yy =0,94±_0. 

OTHOCHTenh Hb! ll: 3 H8K TO'lHOH H HapymeHHOll: 8MITnHTyll nono~HT 

~ ~ 2 ~ 
T. e . TBKOH ~e KaK M e X(llY !leH TpanbHOH M8CCOH m 0 H rrorrpaBKOll 

qae MaccoBoro orrepaTopa Jln51 36-nneTa Me3 oaoB (5). 

g 



KOTOpbie aennoxo cornacyiOTCSI c axcnepBMeHTOM. 

r.11e 

11cnonb3ySI (4)H(5), nonyqaeM 

T ( 71 ) • - T ( E0 ) sin 0 P + T ( 71 0 ) cos 0 P 

T ( rr 0
). yl M 

T(E ).2y2 M0+7,8 ), 
0 

T(71
0

) • M(l- ,8 ), 

M ·A-lia, ,B 4a 

M 

Tor.lla .llnSI lllBpHKbl ryy(E) nonyqaeM .llB8 3H8'1eHBSI: 

,8> 0: ,8<0: 

r .. o,94 + o,3s yy - MaB, ryy"' 7,7 t_l,2 MaB, 

rue OlllB6KB ±_0,38 B t,_1,2 COOTBeTCTBYIOT OlllH6Ke B onpeueneHHH Il!HpHHbl 

rrr <., > 

CuenaeM cneuyiOmHe 3aMe'laHBSI OTHOCHTenhHO nony'leHHbiX 3 Ha'leHHI1 

floCKOnhKy CHnbH8SI lllHpHH8 , nony'leHH8SI H3 p8CU8Ll8 

E -o K* Krr , nopSILlKB 80 MaB, TO BTopoe 3Haqeaue KaJKeTcSI HenpaBuonouo6-

HO 6onhlllHM. 

0TMeTHM, 'ITO B cnyqae nepBoro 3H8'1f:HHSI r yy =0,94±_0,38 MaB 

OTHOCBTenbHbiH 3H8K TO'IHOH H HapyrueHHOH aMnm,ITyll nonOJKHTeneH (,8 > 0), 

- - 2 -T.e. TBKOH JKe KBK MelKLlY UeHTpanbHOH M8CCOH m 0 B nonpaBKOli a , B cny-

qae MaccoBoro onepaTopa LlnSI 36-nneTa Me3oHoB (5). 
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4. YITaK, npuxoLlHM K BbiBOLly, "'TO ''lHpHHa pacna!lo E ... 2 y CHnbiiO 

3 8BHCHT OT cxeMbl HapyweHHII CHMMeTpHH SU(6) w , 0co6eHHO HHTepeCHOH 

Ka*eTCII B03MO*HOCTb 8HOM8nbHO 6onbWO fi WHpHHhl 

H3 "Macc oBoro npHH!lHna". 

1 MsB, cne!lyJOmel1 

B 38KnJOqeaue non"'epKHeM BO*HOCTb sKcnepHMeHTOB no nByx¢oTon~o

MY pacnany E - Me3oHa. Bo-nepBbiX, o6aapy)l<eHHe pacnana E ... 2 y nonT

BepnHno 6hl nceBL10CK8nRpHOC Tb E - Me30H8 H HCKnJO'IHnO 6hl BTOpoe B03-
l + 

MO>KHoe 3Ha t.Ieaue cn HH-'Ie THOCTH • Bo-BTOpbiX, H3Mepeaae wHpHHbi pacnana 

E ... 2y , HHTepecHoe H c aMo no c e6e, no3BOllHno 6bi cnenaTb onpenene H-

Hble BbiBOLlbl 0 H8pyPteHHRX su (6) w H, B 'I8 CTHOCTH , ll03 BOnHnO BhlCKa-

38Th '<{ {!TKHe apryMeHTbl 38 HnH npOTHB "M8CCOBOrO npHHUI!lla ". 

ABTopw c epn e qao 6n aronapHw B.r!.OrueBeuKoMy 38 nocTaHOBKY 3aa a 

'IR, nocToHHHbie o6cy >KL1eHHH 11 noMornh, a TaK*e E.H.BanyeBy, C . E.fepacR -

Mo By , M.MaeBcKoMy, A . OHKynhcKoMy, r!.B.nony6apRHOBY n P.M.PbiHL1HHY 

38 none3Hhle LlHCKyCCHH . 
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