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OEIIWI IAPAKTEPHC'rnKA PAEO'IH , . 
. . ARTYBJIJ,f{OCTY, npo6JieMH. IIponeccH IIROX8CTB8HHOro o<lpasOBaHIU! llaO-

,ii Bo' Bsam,0,JteloTBHJll. paaJmtmoro nna:·(oHJII,BHX,.&JiexTpouarmtTHHX, 

' o.nadHX) npe;rtCTaBJUIJlT cocfoA B HB.CT0Jml88 Bp&Mlt OT,It8Jll,HYJ) 06.zrac'l'J,. IICCJl8-

JtOBaHlUI B ipHSlllKB &JIBMeHTapma 'IBC'l'llln. 8Ha'll!T0JI1:,Hoe. npoJtBmt8RK8 B 

&TOI _·odJiaC'l'Jll OM88HO B D8PBYD O'18p8,ItJ, C H80CS!itmlHHM pa9BRTR8M yo1t0-

p11!T8JIJ,HOI T8XIDIKII Ba DOCJI9JUUI8 .JtBa,lt]laTJ, Jl8T, ROTOpoe. DOSBOJilllJIO ite

TaJIJ,HO R8y,m.TI, X8paRT9pRCTRlUI BSamlO,IteitOTB.d paSJm"iHlil ~CTlUl B RH

T8,PB8Jl8 a11eprzl OT .neoJITROB .ItO T!lCJ111 raB •. KpoMe roro, B pesynreTe 

iHT&HCRBHoro. pasBKTR.R. peMTRBlllCTCKol a.nepRol ~RSlOOI ·. sa noCJieJtHea. ie

CJITHJI8THe. B JlY6H9 K . .JtPyrRX ~R3R1l8CRHX neHTpax 6wra RCCJl8,ItOB8Hli oco-. 

68RHOCTR' nponeccoB. MHOll8CTB8RHOI'O oCSpasoBaHRJl · 'IJaoTun, . xapattT9PltSYJ>-. 

ll!l!8 . Bsrumo.nelcTBWl paMTKBRCTOKRX .R..Itep. · · 

Cpe,n11 a.npoH-a.npoHl!HX co1.1tapemrlt paw'ffloro TKna Bsruwo.neloTBWI , 
. ,, , . ' . " ' . ' 

aBTRHYRJIOROB C ·e:yxJIOH8Mlt OTJlll'IJaDTCJl np81r,It8 Boero nponecoOM BHHl[I'litltfl-

I(l!R HS.'lBJII,HliX dapltOH-aRTltCSapROHH!lX cqcTOJIHRI B 1DIO'r0 M8SORH!i8 ROR9~~ . 

HH8 COCTO.R.HWI. Cnenit(jJKKa TaKOro nponecca ("KC"l8SHOB8Hlll8" CSaplllOHHOro - . 

sapsIJta) npoHBJIJleTc.ll·B n&JIOMp.R..Ite xapaxT8pRo'l'mt oCSpaSY1Jllll01t i!esoHoB. 

l{ygHo OTM9'l'll!TJ., "ITO MHQrR8 .BonpoCH;. KacamtReCJl peaIW;l:IK ammrK.IUllJ;iUI, 

ocTamTOJl .1t11OB;YcollloHHHMR. a~ cBasaHo c TeM oCSoToJl'l'e.111,cTBoY~ "ITO llltJlaJt 

SHHRl'l!JlaI(l!OHHOro nponecca CSLICTpo fM8HI,!lla8TCJl C 9Hepraal, .H, KpOM8 

TOr~. aKoneplllMeRTaJIJ,Hoe BH.tt8Jl8HRe aToro·nponeoca yge npR.aHepru 

~ IQ faB (B Jt. o. K.) OTQHOBHTCJI ,ItOOTaT01lHO CJlO.aHOit Sa,Ita"lett. 

, B H88HHIII'KllnROHHOM pp-nponecqa B OTJIH'll!8 OT 8HHHl'HJIIIItKOHHOro 

B KOR811HOY COOTO.R.HRlt 6apROHLI nplllCYTCTBYJ)T, RB STOY CMLIOJI8.TaKafl pe

axnwi: no.tioCSHa 'YN' :_,iisamao.1te!CTBll!SIM. 0.ItHaKO B, pru.max, Hanp~Mep, KBap-. 

KOBOI/ItapTHHH BSamlO,nelcTBll!.R. a.npoHOB M8JraHR3M aHRllll'R~R BaJl8HTHWC 

KB8PROB H
0

' W!'l'lllltl¾l.pROB i .jj,v -Bsamro,neltcTBRJU ,It0Jlll8H npOJIBJDIT:&C.ll K8K 

B aHRH~lll, -'l'alt ii B H88HRl!rl!f.llJlnHOHHOM nponecce, HSY"l8HR8 XS.paK~ . 
, . , . , • I 

T8PHliX OBOICTB ROTOporo MOrJio 6LI BO MHOrOM llp0.llOHl'ITJ. .ItKHaMltKY B3alll-

MO.It8ICTBll!I aHTHHYRJIORoB c HYRJIOH8Mlll • .UoHacTorunero MOMeaTa H&Ko-ropae 

ocoCSeRHocTz :aa:amm:I'U.llD,HOHHoro nponecca Ha6Jitma.imo1, rJiaBHHM oCSpasou 

, npz RCCJI8.ItOBaHRR xapaKT8pRCTmt /\ • -rRD8p0HOB. .. · . · 

Hall!CSOJI88 OT'l8TJIRBO cnena(pHRa pp.:.B38.RMO,It8ICTBRl'DPOlUl.ll.ll8TC.ll;Dpll 

cpaBH8HRK RX xapaRT9pzcTHK c xapaxT8pKCTRRa.MK pp-Bsam10,nelcTBll!I npH 

O.ltRHaKOBOl9H8prRR. TaKOI cpaBHJllT8JIJ,Hlil rutaJIRS npoBO,nKJICJl _B n&JlOM, 

.. :i 
f -,. ;.' \ 
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piot8 8KOII8pm.18.HTOB. {WmKO Haa600188 110.lIHBJl,_KapTKHa X8paKT8pJWX 
OBOIOTB ~~oy,1tapemdl Ha6./nutBJiaOI. IIpH 8Hepl'HH, He 11p8B1,1D1aJlllel 12 raB, 
IIOCKOJII,ey Ilpll 6onee BHCOKlllX 9Heprwoc 8HBJIH3 .1teJraJic.fl Jmdo Ha H8.ItOOTa
TOtmOI CTSTK0Tlira8, .imdo B orpaHH'l8HHHX 06.JJ:acTJ{X wasosoro npoOTpaH-
OTBa. • . . . • . . 

. HoCJi:e.ItOEaHlfR B38JIMO.It8ICTBRI JI8r'Bl111l!X smep-.1telTpoHOB JtPY"r O .nw
rou, IIp0BO,ItHMl,le paHee, IIpaKTRtleCKH He aaTpaI'lIBaDT npo~OCY MHOll8CT
B8HllOro polt,ll;eHM lW.CTHn. Ot18Bl!JtHO, t{TQ smepHHe CBOitOTBa ,IleitTpOHa B 

clcl -B38.lil'.MO.Il8ICTBRJD:, BJIWIDltH8 Ha ~OE8CTB8HHOCTI, 'BOT.Kn H lilX oneK
Tpii, .ttOJimm IIpoHBJU1.ncs: OJiado,. Tax ·KaK R.JtPO i:telTepu npe.ItcTaBJI.ilaT 
00601 .l(OCTaTO~O "pwrJIYD" CKCT8MY Boero JIHIIII,·1JJJYX HYK,IIOHOB.0.imru<o 
~T8II8HI, np0.'IBJ18DJI TB.KHX CBOitCTB JmJI.lleTO.fl BallHOI Hl$)pManael, IIOCKOJU,
'K:/ OTHOCHT8UHO IIpOCTaJI HYJ(JIOHHBJI CTPYRTYpa Jier-qa,lomx Jl,ltep II03BOJill8T 
BaI'Jtll;ltHee npa.ttcTaBHTI. xapTHHY BSruDIO.ItelcTBM BffYTpHRJtepH!,[X HYKJIOHOB 
B paMR8X CYDl8CTBYJ]ltll T80p8THt1ecm MO.It8Jiel •... 

SaMeHa O.ItHOro BSam&O.It8ICTBY'JJll8rO .It81Tp0Ha SHTH.D:8ITPOHOM IIOSBO-
M8T HCCJie.ItOBaTI, IIpaKTHtl8CKH paaee He H3y,mBlllll8C.fl coy,Jtapemm aHTMJtpa' 
C Jl,ltp0M. 3TOT THII BSaJIMO.ttelcTBd OTJllltiS8TC.fl npellJ{e Boero pea:tcnWOOI 
BHYTPRS.It8pHol kH-8.HHHI'HJUlnRH~ B TOM tlHCJie sosMollHHM nponeccoM IIOJI
HOI aHTHH.Itpo-HJtepHol aHHHrH.JIJmKH B xoHe'l!l!lle ueaomme oocTOmnm:, Ko- · 
TO.(lll _aaTparHBaeT Bee HYlt1lOH!l H aRntHYRJIOHll H,ltep H ·oTJmtmeTcJl wco-:
itol CT8II8HI,D HeynpyrocTH. 

Coy,1tapeHWI.P8MTHBHcTcm aHT.11.1tBITpOHOBH .1telTpoaoB c .neitTpoia..: 
MH •IIOSBOMDT TB.KJl:8 H3J"JBTI, RBa3HOB060.ItHll8 B38HMO,It8itOTBM BHYTPK8.It8P-
BllX HYRJIOHOB (aHTHHYRJIOHOB), nocxom'K:f aaepru cBllSH HYKJIOHOB(aHTH.:. 
HYKJIOHOB) B JI81'1mlmll H.ltpax M1Ua. ( .... 2 MaB) IIO OpaBH8HHJ> 0 8H8JlI'H81 
peaxun •. B 'UlOTHOOTH, ,IIOJIBJI/18TOJl BOSMOlltHOCTI, HOCJI8.IlOBaTI, iin. - H nn - • 
B38HMO.It8IOTBHJl; DpaKT8pIIOTRRH KOTOPWC o6Jla,Jt8.l)T H81tOTOpol cneni$mol, 
o6yCJIOBJI8HHOI .HelTpanI.HIOOI sapSJ,ttaMH. B38HMO.Il8ICTByilllllX Jzyl(JIOHOB .(aHTH
HYKJIOHOB). 0'1148THY, lffO .TB.KRe THIIY ssamao.zteloTBHI .ItO owe IIOP He 2sy
t1SJIHOI. II IIOJIY'lllTI, l!X ',1tpyrHMH 8RCIIepHM8HT8JII,m,ooJ MeTO,ItaMII .ItOCTaTO'IHO , 1 

CJIODO. 

lle.111, pa6o'l'H - axonepHM8HTMI.H08,HCCJ1a.ItOBSHH8 xapaxTepHC'nl'.K npo
J:¥lCCOB MHOE8CTB8HHOro pouemm ,mcTHn B pp-B88HMO,It8IOTBWDC Ilpll 22,4 
raB/c, s J rJ - H clcl -BaaHMo.ztelcTBMX np2 12,2 raB/c 11 B 'ii11 - 2 nn-
B38l!M0.1telc'I'BHJDC1 np11 6,I raB/c~ · 

B TOM 11HCJI8 CTamtDCI, CJI8.JtYIIIV,l8 88,ltalffl: . 
I) pemeHHe MeTO.ItH'18CKHX iionpocoB, cBJtSamrax o BllJteJI&HHeu oodH-. 

THI H3y,18.8MllX KJlaOCOB IIpH IIpOCMOTpe ifloTOCHHMKOB C YCT8HOBIUI ".ll~"• 
118T8MaTH"q8CRHM 06Cti8TOM COOOTHI H H,tt8H'mip!RattH81 ,mcnn paama CO.PTOB; . . . . '. . .. . + 

2) H3Yti8lill8 JtHHSUJOO! npouecca pp-aHHHI'HJUlnaH B KOH8'DIH8 n-~ H · 
~-M830HH!le COCTOllHHI{; . . . . . . ' . 
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3) HCCJI8ltOBaHH8 ;iumaMR'l8CRHX CBOttCTB H8aHHIII'HJIII~OHHOro pp
npouecca C o6pa80BaHll0M n±- H K~-M080HOB, IIPOTOHOB H 11 -rHllepoHOB; 

4) HHT8pIIp0Tana.fl 3RCII0pHM0HT8Jll>ma'. P93YJII,TaTOB B paMKBX. KBapK
napTOHHHX MO.IteJiett CYtl8TOM M8XamI8MOB ammrHJUJ.W{H BaJI0HTHlil KBapKOB 

H aHTHRBapROB; 
5) H3Yt18Hll0 xapaxTepa H CT8IIeHH BJ!HsmIDl SJ,ttepmIX M8XaHKSMOB IIPH 

B8ru!MOlt0itCTBHH aHTH,1!;0ITpOHOB H .Il01TpOHOB C ,It8llTpOHaMH Ha HHKJm3HBHH0 
xapaKT8pHcTmce:.o6pa3yiallHXCa tiaCT.Hn;· 

6) HCCJI8.IlOBaHH0 xapaKT8pllCTHK KB8.3HCBOClO,nmll Mn - 11 nn -B3aH
MO,Jt8itCTBd, rtpe.ncTaBJIJUI!tHX codott OJtHOKpaTH!le nponeccu B de/ - a o/d
coy,napemmx COOTB8TCTB8HHO. 

Hay'JHM HOBH8H8. pa6oTH. Ilpe.ItCTaBJl8HHH8 3KCII0pHM0HTaJibHH8 pesyJII,
Ta.Tll TIOSBOJIHJm TIOJIY1JHTI, HOBYJ) HHqx>pManHI) 0 nponeccax MHOll8CTB8HHOrO 
pO,r,It8HIDl %CT.Kn IIPH B3aHMO.It8ICTBHH 8HTHHYKJIOHOB (HYK,IIOHOB) 0 :e:yI(JIO
HaMH lI nertsaltnmc peMTHBHCTCRHX aHTHR.Il0P (Jl,ltep) C smpawI. 

B TOM 1IHCJI8 OIIp8.It8JI8Hll muum8HBHH8 TIOJIH!l8, TOTIOJIONti8CKH8 H 
.ItK@lepeHIJ;HaJII.Hlle ce11eHrur pol!r,ltemm K~-MesoHOB al\ -rHIIepoHoB B pp
BSaHMO.ItelcTBimx npH 22,4 rsB/c. 0T.It8JII,HO H3y,:I8H aHHHl'HJISlltl'[OHH!il npo
uecc O o6pasOBBHll0M ~- H n±-MeSOHOB. YcTaHOBJI8HO, 'lTO xapaxTepHHe 
'!epT!l peaxw1ll o o6paao:srumeM K~- a I\ -'!aCTHll, o6Hapyatemme npH anep-· 
rHH E ~ IO raB, Ha.C>JilQitaBJTCn a npa paccmTpHBaeMott aHepraa. . :+ 

BrrepB!l8 HCCJI0.ItOBaHH CII8KTP!l IIpOTOHOB H COIIPOBOl!.nalJl!HX HX Il""-
M030HOB B H8aHHlll'HJil'lnHOHHOM pp-IIpouecce. 06Hapyat8H PH.It oco68HHOCT81 
3THX Cll8KTp0B npa cpa.BH8HllH HX C aHaJION'!HllMll pacIIpe,It8JI8ID1JOOll, IIOJIY
'l8HHl:lMH .IlJill pp-B8aHM0.1t8i1CTBHil npH 6Jm3KOI 3Hepr:im. 

Ilpe.ItJiolleHa HHTepIIpeTanwi sxcnepHMeHTaJII.HWC pesyJII.TaTOB B pru.max 
CYJ]t0CTBj'IJllHX KBapKOBHX MOlt0JI8it. B TOM tmCJI8 BII8pBH8 BlillOJIH8H KOJIH
tmcTBeHJ!lltt pact10T pacnpe.It8JI8Hlfil Ir- H K0/K°-~~80HOB no nep0M8HHOll 
~ettm.lamt X .IlJill pp-B8am.!Olt0t!CTBHI O Y'l9TOM M8X8HH8Ma aHlm:rHJI!llJ.Im M0.Il
JI8HHllX B8JI8HTHUX KBapROB H SHTHKBapKOB - ROHCTHTY3HTOB. 

BnepBHe HCCJie,ItOBaHH nponecCH MHOlK8CTB8HHOro pol!r,lteHM 'UlCTHll npH 
B8aHMOlt8itCTBHH aHTH,It8ITpOHOB H ,nelTpOHOB C .It8t!TpOHBMI! (IIpn HMIIYJII,C8 
12,2 rsB/c). Onp8.It8JI8H8. CT0II8Hb IIpOSIBJJ:8HlUl.xapaKT8pHllX smepmrx scp
qiEIKTOB IIpH B3aHMO.It0ffCTBID! JI8I"mi!mHX SJ,tt8p. rro.ny,:roHa onemta BRJI8Jl0B 
aHHHrHJIR~OHHllX nponeccoB B drl -BaalilMoitet!cTmmx. 

BIIepBH8 HSY'l9HH: H8YIIIJYI'H8 B3SllMO,Jt81CTBHJI RB83HCB060,ItHHX aHTH
H8!Tp0HOB H H01TpoROB c aeitTpOHB.MH (npH HMIJYJII,08 6,1 raB/o). rroxasa
HO, 'CITO H01TpaJII,Hll8 38PJl.ltll B38HMO.It81CTBYl(IIIHX :e:yl(JIOHOB BJIWllOT onpe,Ite
JI8HllllM o6pa80M Ha xapaKTepHCTHRH pacIIpe;It0JI8HWI IIO MHOZ8CTB8HHOCTH 

·88pru!t0HHHX '!aCTRll. 
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. Ha OCHOBSmm lISOCIIl!HOBOtt CllMM8Tpllll ii l'1 - ll pp-pea.K~it BnepBH8 
6wm nOJIY1!8Hll 3Kcnepm.ireH'l'8Jll,fill8 C8"I8Hlm p.<1.Ita 3KCI<.!IXl3HDHHX KaHaJIOB C 
JlBOIHott pp-nepesapswtoil n pp-amm~eit, 

Ha;vmo-µpa~TH"I8CR8Sl 3H8.1IHMOCTJ,~ M8TO,Ull"I8CKll8 paspa6oTKH no BH

,UeJiemm lI ll.It8HTH~~IK HSllTpa.m,HIDC CTpamrux "I8CTnn ll no ·reoMeTpll"I8C
KOi1 peKOHOT,PYK:a:Rll C06HTHfl:, Sa./f>llKCKpo:eamrnx BO BHYTP8HH8tt TpeKO-qyBCT
BllT8Jil>HO:ll .ue:llTepneBoil Mlllll8HH YCTaHOBKH "JbmMwra", HCnOJIJ,30BaJIHCJ, B 
~I>Heilmnx 3KCn8pllM8HTax, npOBO~ Ha aTott yoTaHOBRe. 

Bea: COBORYJlHOCTJ, ll0Jly'l8HHUX HOBWC aRcnepmt.eHTaJIJ,HHX .U8HHilX no 
pp-, d c/ - ll c/ r,( -B38lIMO,U8itCTBIDIM H peayJII>TaT!i Cpa.BH8HIDI HX. C T80pe
TR"I9CimMH np8,UCRB.3aHWIMn: MOryT 6HTJ, RCllOJIJ,30BaHll npn aHaJinse ll IlJia

HHpOBaHlUI .npyrwc axonepHM9HT8JII,HHX llCCJI8,UOBaHlltt, a Ta.KlK8 M,fI Pa3Bl!
TWl T80p8TR'i80KllX MO,U8JI8tt B o6JiacTH ClIJIJ,HllX B88lIMO,U8l1CTBmi. 

PesyJI1>TaTu cl d -aKcnepHMeHm onpe.uemmT paSBHTHe HOBoro HanpaB
JI8HIDI llCCJI8,UOB8HHJI B3allMO,Ue:licTBnit aHTH.Jmpa C Sl,lijlOM. 3TH p03YJIJ,Ta'm 
C'l'HMyJIHpOBa.nll llp0B8,U8Hll8 axcneplIM8HTa no ll3Y"I8HllD B3allMO,UettcTBHtt 
aHTn.zt8ttTp0HOB C H,lijlaMll CBllHna n llOJillRap6oHaTa. 

Anpo6amm pa6om H IIVMllRamm. PesyJIJ,Ta.TH, Bome.nm:ae B .unccep
T~oHnym pa60TY, H80,UHOKpaTHO .UOKJ.ra,IWBaJ.mcI, aBTOpOM Ha COBemaHHJOC 
M8l!UtYHapo.ItHoro COTPY.ItHH"I8CTBa no llCCJI8,UOBaHWIM Ha YCTaHOBKe "JIJlW,mJia", 
Ha ceMRHapax Jla6opa.Toprm: BHcoRHX aHeprntt owrn, Ha coBemammx KaMep
Horo KOMRTeTa owrn, Ha M8l!Ozy'HapO.It!{OM CHMll03nyM8 B Eexnne (l!CCP, 
!989 r.). 

IlOJJy"IeHID:le P83YJIJ,TaTH llpe,UCTaBIDJJillCI, TaRllte Ha M8l!t,IzyHapO'AHU8 KOH
qiepe~H B EpaltTOH8 (I983 r.), B Jle~e (I984 r.), B Ey,nanemTe 
(!987 r.). 

0CHOBHll8 peSyJIJ,TaTH ll8JIOllt8Hll B !5-TH ny~, CIIl!COR KOTO
pHX npllBO'AHTCfl B KO~e aBTopeqiepaTa. 

06~eM llHCC8DTamm:. ,llnccepTa:a:a,i COCTOHT K3.BB8,U8HHR, Tpex l'JiaB 
K 3rutl.[J)'q8HKJ!. Pa6oTa co.uepxu 226 CTpaimn Mall!HHOllllCHOl'O T8KCTa, B 
TOM "IllCJI8 60 PllCYHROB, 35 m6J!Kn n 6n6JIHorpa./f>K"I8CKlli! CllKCOK Jm:Tepa
TYIH HS 237 HallM8HOBaHHlt. 
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CO.JJ.EPililllE PAEO'IH 

Bo BB8ll8Hllll 060CHOBHBa8TC$l aRTYMI>HOCTJ, npo6JieM!l H paCKJliBa8TCH 
CO,U8IJl!ta.Hll8 .unccepT~, cqiopr,wJIHpOBB.Ha nBJIJ, pa6oTU, H3JIOg8Ha HOBH3Ha 
H Ha:y:,rno-npaKTH"I8CKa$1 SHa"IllMOCTJ, IlOJIY"I8HHUX pesyJII>TaTOB, OnKCaH llJiaH 

.unccepm~n. 

B nepBoil l'JiaBe npoBO,UHTM amuma pp-BaaHMo,nettcTBHil npH 22,4 
raB/c. 

AKTYMLHOCTJ, ll3Y'{a8MllX npo6~eM no.n;~epKHBa8TCfl B o6aope 3KCil8pH
M8HTaJIJ,HHX .namrnx, nOJIY"I0HHliX B pp-aKcnepHM8HTax, H reopeTH~8CKllX 
Mo.n;e~e:n, npe.ucTaBJim'.111llX a.upoH-a.upo:mme BaaHMo.n;e:llcTBIDl B .KBapK-nap
TOJntott HHTepnpeTanHH (paa,neJIH I.I K I.2). 

B paa,neJie I.3 pacCWlTPHBaIDTCR M8TO,UH"I8CKHe BOnpocH, cMsa:mme 
C IlOCTaHOBKOtt 3KCil8pllM8HTa. KpaTKO OIIBCaH!l .UByxM0TpOBrul BO.n;opo;ma..cr 
nyaupLKOBM KaMepa "JIJo,ll,MWia" H KaHM Ji 9 cenapHpOBaHHl:lX "!aCTHU ycKO
pHT0M Y-70 tt~B3. ~8JI88 o6cylU{a8TC$l MeTO,nHKa o6pa60TKR qJHJILMOBOtt HH
qiopr&mnll H H.JJ;0HTll~KKanHH co6RTHil pa3Jm'IHOl'O KJiacca. Ilo.upo6HO paccMOT
peH Mero.n; Y"!eTa noTepI> H paa,neJieHK$1 no copTa.M HeilTpaJII>HHX cTpamrax 
"!aCTHD;, K~, A , X ( V 0 

-"!aCTHU), Ha6;mmaeMHX npn pacna.ue B a@)eKTKB
HOM o6~8M8 KaM8pR B BH,Ue xapaKT8pHilX V -co6&THil. 3TOT M8TO.U BKJIJO
'lBJI RpOM8 Tpa,U~OlntOl'O KlIH0MaTH"I8CROro aHaJIHaa V -C06HTHii cne
~MLHlltt aHaJIIia m.myJil>cHHX H yr~oBillC pacnpe.n;eJieHHtt "!acTHn pacna.ua, 
II03BOJIHBmHtt O.D;HOSHa"IHO H.ll;8HTHlpHUllpOBaTL ~ 99% V

0 
-"!aCTHU. 

+ B paa.n;eJie I.4 npoBO,UHTCH llHKJIRJ3HDHHtt aHaJIH3 xapaKTepHCTHK If--
H K~-M830HOB, o6pa3YJ(IllllXC$l B nponecce pp-aHHHrHJIRIJ;HH. HcnoJIL3Y8MM 
CTaTHCTllKll COCTaBHJia ~ 70000 pp-B3aHMO.U9ilCTBHii, B TOM "IliCJI8 ~ !800 
C06HTHil C K~-M830HBMR. AHHRI'ILIIJIUlIOJnrne xapaRTepHCTllK!,J onpe.n;eJIJLJIHCI, 
M0TO.D;OM cpaBH8HlIR pp- H pp-.uamm:x, IlOJIYlJ8HHH:X npH 6JIHslUlX 3H8PI'RRX. 
Ilp!! 3TOM KPOM8 ony6JimtOBaHHHX B JIHT8paTYp8 pp-.uamrnx HCilOJII,SOBaJmCI, 
xapaKT8pHCTHKH pp-coy.uapeHllil npH 24 l'aB/c, IlOJIY"I8HHll8 npH a.HBJIH38 
HH4)0p.mnIIH o pp-co6HTIDOC (.., 250000 C06HTHtt, 3~KcHpOB8.HmIX Ha 2-MeT
poBOtt Bo.n;opo.ItHott Ka11,tepe B UEPHe), m:i6eaHo npe.uocTaBJieHHott coTpy,UHH
"I8CTBOM EomI-r8M6ypr-MIDHX8H (B BH.JJ;e aanncK Ha Ma!'lmTlJYD JI8HTY CyM
MapmDC peByJILTaTOB). Cpa.BHHT8JIJ,Hlitt aHaJma Il0Ka3a.JI, "ITO npn paccMaT
PHBa0MOil aHepr:im .IJ;OJI.ll aHHnt'WIJIUHOHHOl'O nponecca COCTaBJI/18T (I7+I8)% 
OT IlOJIHoro C8"I8Hllil pp-Bsa.HMo.n;ettcTBHn.·IIpH 3TOM B KaHaJiax amrn:~ 
o6pasyeTcn. (33+35)% II- K K0/R°-M830HOB. Cpe,llHM MH0llt8CTB8HHOCTJ, 
K0/K0-MeaoHOB (<n (K0/K°)7) H cpe,ItHllJi MH011tecTBeHHocT:& conpoBo~ 
IDC Bap.mit8HHWC '?ROTHn ( (11'7Ks ) ,ItJlll a~OlntOl'O (A) :II H0aIDml'll
JIIIIJ;KOHHOro (HA) nponacooB npHB8.D;8Hll B Ta6JIHna I (npe,UilOJial'8JIOCJ,, 
"ITO .( n (K0 /K0

) 7 = 2 <n (K~)7) • 
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<n(Ko/i<0 )'7A 

0,184±0,020 

AIA 
<_Y1(1<°/f<. 0 )7 

0,097±0,006 

A 
<'.n l'K~ 

6,14±.0,60 

Ta6Jmua I 
..-A 

<._Y1/J<'l_ 

3,92±,0,08 

BH,IU!o, "l:TO cpe,llliml MHOllC0CTB8HHOCT!, 3apH11teHHllX 'IJaCTHD; H K~-M830HOB 
COOTB8 TCTB0HlIO B ~ I' 5 ll ~ 2 pa3a 60.Jll,ill8 B npou;ecce 8lIJIHI'HJIJl~m. 

0 ?:--22:. :-18 1: 

• OC::-2i. r:.Bic 

- ,-:;•. ~•l. •r:;; .. ,5 n,a 

;;s 

~ 
N9i 
i 

1'J5'-------- ___.__..__ 
G 0.04 r;G8 C 004 0.OBG GG4 'J•JS 

P,.2!'r,s,c1
· 

PHc.I. ~-pacnpe,It8JI0HllH n±
M830HOB ,ll;JIJl C06llTHfi 
paaHHX MHOE9CTB8H-
ROCT8tt Y7 • 

B HCCJie,nyeMIDC pp-B3allMO,ItettcTBIDIX 
Ha6.lnuta8TCR llOBHl!l0HHHtt nonepe'lHUil lIM

ny~:i:,c rr±- H K~-M830HOB no cpaBHeHHD C 
pp-B3aHMO,It8fiCTBIDIMli, 'ITO .FlBJill9TCJI TaJC
E8 xapaKT9pHOfi OC068HHOCT!,D npou;ecca 
amrn:rllJIJlnHR. HylicHO OTM8TllTI,, 'ITO IIpH 
paCCMaTpHBa8MOtt 8H8PI'RH 8TOT 8ipp0KT 
,ItOCTaTO'IHO CJia6 u, Hallpm.!ep, npOJIBJIB.0T
CJI TOJI!,KO ,ll;JIJl 60JII,JIIHX MHOllt8CTB8HHOCT9tt 
3apml8HHHX tmCTllD;, 'ITO ,It8MOHCTpHpyeTOJI 
Ha pHc.I, rne noka3ruw ~-pacnpene~emm 

:t 
H,It8HTH/f}RD;HpOBaHHllX If"-11!830HOB, o6paayio-
mnxca B pp- H PP-B3aHMO,ItettcTBHJIX. Pao
IIp0.It8~8lillJI HOpMHpOBaJIRCI, Ha 8Ha'l81ill8 
dAl/ciP/ llpll p~ = 0,0I (raB/c)2 • 

C~e.IJYDllett xapaKT8pHott -qeprott aHHIU'HJIIUJ,1IOHHoro npou;ecca, Ha6Jm
,na:snettCJI npH aHeprHK E~ IO raB, JIBJIB.eTca noBWlleHHaJI lltecTKocTl> pac-

1/ * ~ IIp8,It8JI9mrt1 M030HOB no nepeM8HHOtt iefiHMaHa X : /;_ P,,.., 0/X ( }3_ -
npo,ItOJII,Hlitt IDJIIY~!,C M830Ha B c. u;.M., ~ :'.:_ : ( SI'-/- r,,/J'-11!) B 06.naCTH 

mU)C 

qiparM0HTau,;m, /XI :;,:. 0,3+0,4. IIpoJIM0Hll8 a Tott oco6eHHOCTR IIPH pac-

1:faCTH!Ui PeaKIJ;II.H 

rr-
pp""A 

pj;X 

Ko 
PPIIA 

s pfi 

Ta6JIH!l8. 2 

cl 

4,I±O,I 

I,6±0,2 

3,4±0,6 

2,0±0,4 

OMaTpHBa.8MOfi aHeprIDI ,It8MOHCTpupyeT 
Ta6.Jmu;a 2, r.ne llpUB8,It8Hll 3HatI8IDUi 
napart.aTpa ol , IIOJJY'l0Hmt8 IIPH an
npOKCHMaD;HH KHBapHaHTHOro HHKJID-
8HBHOro pacnpe.1te~eHHJ1F(xJ= e 
= ilnP.* 'E~( o11f /dx d,o_

7

2
) cl P.,. 

4,Mc,,c J ~ 
. CWHKIJ;II8t.1. ,C ( X) ..,. { .1. - X ) d. JtJlll ll -
H K~-M830HOB, 06pa8ynl!HXCJI B H8-
a.HHHI'llJillWIOH}llVC npou;eccax (B .ztaH-
HOM-CJIY"l:ae B pp-B8allMOJ(8fiCTBwnt) 

.H B aHHHrnMD;Hommx npou;eccax, ~ KOTopwc 6epeTca · pa3aocT1> F C x) 

.IVIJI pp- H pp-Baa.HMo.nettcTB.Htt. Mem.:,mHe no B8JIH"l:.H~e aHai:i:emm ~ JtJlll 

npou;eccoB amml'lt1IJJ.n;mi: yicaaima.nT Ha 60Jiee lltecTrurlt xaprucTBp F Cx) -pac
npe,neJieHHfi. 
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), 
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,llJm T80p8TR'I80KOtt UHTepnpeTau,;m peayJil>TaTOB, llpMB8,It8HHWC B Ta6-
JI.HD;8 2, 61:.lJia paCCMOTp0Ha (B paa,Ite~e I.4.2) KBa.PK-IIapTORHaJI P8ROM6:ima
IJ;IIOHHaJI MO,It8JII, ;e, B KOTOpo:tt npou;eccy ;V H ~ COOTB8TCTBY8T 
M8X8H.H3M ammrUMu,;m M8,I(Jl0HHllX (B c.u;.M.) BaJl8HTHHX KBapKOB H 8.HT.H
KBapKOB, OTCYTCTByl!l!{,tlt, Hanpmmp, B NH -BaruIMO,ll8itCTBWIX. Ha p.Hc.2a,B 
Il0Ka3a.HH 3KCI18pHM8HTaJII,Hll8 li T80p0T.H"l:8Ciai8 F(X)-pacnpe,1teJI8HW1 K0-. s 1.0.-~-~~------~~ 

ol 
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' ' t 
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+ j5p - 22.4 GeV/c 
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P.Hc. 2a, B. 3KCI18p.HM8HTaJI1>Hll0 H T80p0T.H'l8CK.H8 F ( X) -pacnpe,lle
~8HllJI K~- H U--M880HOB ,l1,1I1i pp- H pp-B88l!MO,It8il:CTBRft 
.H paaHOCT.H_8THX pacnpe.neJiemrtt (KplIBl:le HOpMHpoBaHll 
Ha 8KCII8pHM8HT8JII,Hll8 ,ItaHHll8 llp.H /XI = 0,35). 

u u -MeaoHOB .IVIJI paccMaTpima.er.mx npon;accoB. CWIOIDHlle Rp.Hme Ha 
puc.2a mm.moTCa pesynmToM arnipoKcHManim a1tcnepHM8HTaJII,HWt pacnpe.ne
JieHHtt ~ail: F C X) ~ ( .I. - X ) cL • illTpll-nyHKTHpmie RpltBll8 COOTB8TCT
BYm llpH<5J[Hlltemm, B KOTOPOM pa.cCMaf PKBSDTCJI TOKO!H8 RBapRR o ~
MH pacnpe,It8JI8HR/i KyT11:-Bettc1tonqia., HCIIOJII,8Y9MW,m aBTOpaMII MO,It8JIH. BtmHo, 
"l:TO B TaKOM llpH6JmllteHR.H MO,It8JII, H8 BOCllpo.H3BO,nHT ll0Emll8HH,Y'D Z8CTKOOTl> 
aHHRl'.HJISID;HOHHHX /:(><) -pacnp8,It8JI8mdt H IIP8.ll0Ra8Ima8T Ottem. 6Jm:3KH8 
qiopw pacnpe.neJieHHit JtJlll pp~ .H pp-Baa.HMo.ne:0:cTBHtt. B ,nHccep
mu;im paocMOTp8Ha Tal0lt8 OX8Ma pa0"18Ta F (X) -pacnpe,It8JI8Hd B paMKaX 
Ba.JIOHHoii MO.It8JI.H D CTPYKTYPH a.npoHoB, y,mTYBaDI{ett KaK TOROBlle, TaK a 
KOHCT.HTY8HTHll8 KBaprui:, a T8.IQt8 rJmOHHYJ!) ROMIIOH8HTY, COCTaBJllllallH8 a,IUJOH. 

:ie B.Buschbeck et al. Z.Phya., C7, 73 (1980). 
ll!J! R.C.Hwa. Phys.Rev.,~. 1593 (1980); Xie Qu-bing.Phya.Rev., D26, 

2261 (1982.). 
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~n,m pacnpo,Il;8JI8IDJJI KBapKOB ID~8KlT npu 3TOM 60JI88 CJI01!Clllltt BU,IJ; li 

llpliBO,wlT K T80p0TR118CKHM paonp8,Il;8JI8mmM, llOKa.3amruM Ha pnc.2a,B nyHK

TllPHllMH KpHBmm:. BH.zmo, irro TaRaJi MO,Il;8JI1, y,IJ;OBJI8TBOpllT8JI1,HO OimCUB8.8T 
oco6emmcrn ammrwm:uuommx F CX) -pacnpe,neJieHnii. BoaMolltHoCTI> TaKoro 
mmcamm 06ecne'!fflBa.eTcJ1 rJIB.Bmm o6paaoM yqeToM Been sHeprrur, cocpe,no
TO,mHHott B a.npoHe, B TOM tmCJie ll YHOCllMOff rJIJOOHHOtt KOMnOH8HToll. 
B pa3,Il;8JI8 I.4.2 ll0JU)06Ho o6cyir,naeTCSI Bonpoc, CBJl3aHHUll C Bll6opOM Be
Jm'llm napaMeTpOB MO,IJ;eJill, BJIIDI.IODWC Ha cpopMy paCCMaTpHBaeMHX Cil8ItTpOB. 
Hanp1mep, CUJionnwe Kp,mue Ha p:e:c.2B llOJJYli8Hl:l ,Il;JIJl paamnc cJ.!yHK:uull pac
npe,neJieHHJI B HYK,JIOHB.X KOHOTllTY3HTHUX u - ll cl -KBapKOB. 

B pa3,Il;8JI8 I.5 CpaBHHBalOTCJl x- ll P~-pacnpe,neJI8HllJl llpOTOHOB H co-
+ -npoBo~minx IDC Il'"-M030HOB, o6pa3YJ(lllHXM B H8aiiIDU'~O.HHHX pp-npo-

~eccax,c aHaJionc'IHID.m pacnpe,neJiemmMH, ITOJIY"I8HHHMlr .ItIDl pp-narumo,IJ;att
cT.BR:li (npK 24 raB/c). B aim.ma BKJIIJ4Ml'[CI, TOJII>KO ll,)'.t8HTHq>mzyiponamme 
no llJIOTHOCTll H0Hli3axnra 'tla.CTllll1"' c IlMIIYJI!>CaMir P::S: I,2 raB/c (B JI.c.K.). 
06Hapyat8HO, 'ITO npn: TrutOM OT6ope co6umtt :e: 'lac~ x-cneKTpu npOTOHOB 
n x- n ~-cneKTpu IY-MeaoHOB B pp-B3aRMo,IJ;ellcTBIDIX o6Jia.ItaDT noBlillleH
uoii lll:8CTKOCT1,!0, a Cil8KTpli Ir-M0SOHOB B 060.HX TimaX B3aliMO,IJ;8ilCTBIIit 

. ~ + 
COBIIa.n;8XlT. )tJm x-pacnpa,neJielillli npoToHoB :e: Y.r-pacnpe,D;eJieHlltt Il'"-Meao-
HOB 3Tli oco6eHHOCTll ,IJ;8MOHCTpllpYJDTCSl Ha pnc.3a,B ll 4a,B. 
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PKc.4a,B. ~-pacnpa,neJieHHJI]I'"- K 
Jr-M830HOB WDl pp- ll 
pp-Bsrun.10,IJ;eltcTBllfi l',.mo
llt8CTBeHHocwtt n > 2. 

(' 

I 

'I 
~ 

) 

,. 

Pa3HOCTll pacnpe,ne~eHllfi COOTB0TCTB8HHO npn X ~ -0,7 ll ~?:- O,I5 
(raB/c} 2 (wm: It) COCTaB.IIBIOT (33±5)% (,Il;JIJl 11 > 4) n (I4±4)%. ]J,Jm. 
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Pnc.5. 3aBRCHMOCTl, OT 
MHOllt9CTB8HHOCTH 
OTH0ill0llllli X 
IlpOTOHOB ;I1,7IJi pp
ll pp-Barumo.nelicT
Bntt. 

npoTOHOB Ha6m:lltaewtt aqqieKT ycHJIHBa9TCil C 
pOCTOM MHOllt0CTB8HHOCTll sapmitemmx 'W.CTHn, 
"ITO BU,IJ;HO llIS pnc.5, Ha KOTOpOM npllB8,)'.t0Ha 
3aBHCHMOCTl, OT MHOZ0CTB0HHOCTH OTHOmemu\ 
Cp0,ItHllX 9Hll"10HKtt X npoTOHOB, o6pa3YJJllIDCCS!. 
B pp- ll pp-B3ruIMO,IJ;0ftCTllIDlX. KpHBli0 Ha 

p:e:c.3 n 4 - paC'l8T B paMKaX KBapKOBOtt 
(flpaI'M0HTaU,IOHHOil L U ,V j} -MO,Il;0JII! :l£, pac
CMOTp0HHOli B pa3,IJ;8~0 I.5.2. BJmHo, "ITO 
3Ta MO,IJ;8JI1, H8 06'!,SICHfl0T Ha6Jill,IJ;ll0MliX OC0-
6eHHOCT9ft .IVIll Haainmrwm:IJ;i!omrnx pp-naaH
Mo,IJ;ettcTBHtt. B pas,neJie I.5.2 npewroxeHa 
TaKllte HHT0pnpeTa.uim Ha6JID,IJ;a.8MliX 3@leKTOB 
.IVIll x-pacnpe,neJieHHii npoTOHOB c n0Mom1,m 
,IJ;RarpaMM JlY8Jll>HOli napTOHHOfi MO,Il;8Jili. 

B rJiaB0 2 llCCJI0.ny!)TCJl nponeccu MHO-
llt8CTB0HHOI'O poz,neHlL'i 1Jl3.CTKU B J cl - n rJ d -

B3aHMO,)'.t8liCTBIDlX npn 12,2 raB/c. B pas,neJie 2.I npHBO,Il;llTCJl KpaTKllli o6-
30p 8KCll0pIDA0HT8Jll>HUX ll T00p9Tll"19CKHX llCCJI0,IJ;OB8H.lrlt B3aJIMO,IJ;0liCTBHfi 
peJIHTHBllCTCitllX M8P, r,IJ;e no.nt1eprumaeTCJl aKTYaJil,HOCTl, npo6JieM, CIDI
sammx c lllsytJeHKeM xapa1tT0pncTHK coy,napem1n JieI"lallmruc smep (a.HTH
JJ;Itep) - ,nellTpOHOB ll aHTll.It8liTpOHOB. 

B pas.ne~e 2.2 pacCMOTp8Ha M8TO,IUma nocTaHOBKll 3KCll8pliM8HTa. 
KpaTKO omrnaHH peKOHCTpyapOBallHaJl YCTaHOBKa "JiiaI(Mwia" C BHYTP8HH8li 
T,P8KOqyBCTBHT8~1,HOil .nettTepl1!8BOtt Mlfill0Hl,~ H MO,IJ;Hipa:UUpOBaHHM CX8Ma 
Bq-cenapaTopa aHTH,IJ;eliTpOHOB ll .neliTpoHOB. )laJiee 06Cy;K.lla0TCJl n8Jll,ltt PM 
ll3MeHeHHi B M8TO,IJ;HK0 IlpOCMOTpa, H3M9peHIDl R MaT0MaTll"IEICKOro 06C"l8Ta 
C06UTRtt, CBJI38HHUX c oco60HHOCTRMK KOHCT,PyKI:(lm YCTaHOBKll, H ip!ISH118C
Kll.X CBOfiCTB H3y<ta0MliX p8aKIJ;l!tt. Ha-aa H8Jlll'{l1!Jl ,IJ;8IlT8pll8BOtt Mlllll0llll B 
a@leKTHBHOM 06'!,8M0 KaMepu 3HaT.fflT0~1,H8Jl "!aCTl, TP0KOB COCToruta ll3 ,IJ;B'JX 
Will 6oJiee canieHTOB, nplillta,I!,l'I0lltHOCTl, KOTOPUX K o,nHOMY TP0KY onpe,D;8JIJ1-
JraCl, BO B,P8Wl npoCMOTpa. M3M9,P8llll8 ll peKOHCTpyrcwm KaZ,IJ;Oro cerM8HTa 
np0Bo,nwrnc1, HeaamcRMo, .l{aJII,He~ee "conmamrn" Bcex cerMeHTOB o,IJ;Horo 
Tp0Ra H onp8,)'.t0JI8HH8 o6mett Tpa8RTOpHH '18CTllll1"' C 38,lJ;aHHOil Maccoll ocy
mecTBJIBJIOCl, C IlOMOJitl,Kl Cll0IJ;i!a)Il>HOro Ma.T8MaTll'18CKOro npoD,8ccopa FTP X , 

BRJil0'18HHOro B nporp~ reOM0TpH'18CKOtt peKOHCTpyru:,;lm Tp8KOB. IlpK 

IlpOCMOTpe co6uTHtt ip!IKCllpOBaJillCI, B3aHMO,IJ;8liCTBIDl c 6ucTpw.m aHTHilPOTO-

* B.Andersson et al, Phys.Rep., 97, 33 (1983); T.Sjostrand. Comp. 
Phys.Comm., J2_, 347 (1986). 
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HaMli (npOTOHaMH) - CII9KTaTopar..m, C IIOMOllt:&IO cnenua.m,no no.n:roTOB.'I8HHOro 
ma6JioHa. KpoMe Toro, (pmtcl!pOBa.lIHC!, TaJOK8 Me,nJieHHHe IlpDTOHH-CII9KTaTO
pu, 60JII,IllaJi 'W.CTI, 1!3 KOTOpl:OC HMe~ BH3ya.Jn,HO Hepas.mrimMHil npo6er B 
o6~eMe KaM8pU, ~TO IIPHBO;nHJIO K HetreTHOJIY'i9B!ilM co6HTWIM. KHHBMaTll~ec
KHe napa.MeTpH Ta.KHX T9pll8MHX npoTOHOB-CIIBKTaTOpOB BOCCTa.HaBJmBa.liliC!, 
T80p8TH~8CKH (!IO H3B8CTHHM BO~OBHM ipy1!KUIIRM .nettTpona) B CII9I(llaJII,HOll 
no,nrrporpaw.!8, BKJID~OHHOll B nporpaMMY KHHBMaTH~BCKoro 8.HaJm3a C06HTHll. 

N 
250 

200 

150 rk t 
100 ut.,,," ! 

50 

v= 
0 2 4 10 12 p;~-. (rJB/cl 

Ha pnc.6 npHBB,ll8HO pacnpe.neJieHHe 
no HMIIYJILCY B JI.C.K. CaMOtt OHCTpOtt OT
PH~T8JU:,HO:lt 'l'.BCT.imll B Jd -B3aHMo.nen
CTBHHX. _B o6JiacTn PJia6• = 6,I raB/c 
:an:,nen pesKHtt runt, xapaRTOpHlltt ,nJI.R. 6HCT
p!:1X aHTHilpOTOHOB-CII8KTaTopoB (3alllTpK
XOB8.HHaJl 'IBCTL BMP.RaeT 'IBCTHIUl, OT06-

paHHH8 no .nonoJIHHT8JII,HHM,KPRT8PWIM Ha 
Pllc.6. HM!IyJII,CHOe pacnpe.ne- HMJIYJILCH ll yrm CII8KTa.TOpOB). KpKBM 

JI8HlI8 CaMOtt OUCTpo:li' H306paW:18T qK)HOB08 pp-pacnpe,ll8JI8HH9, C 
OTPllll1!_TeJILHOtt ~acTn- noMonu,n KOToporo o~a IIOJIY'I9Ha o~eHKa 
IlH B d d -n3aID11o,nett- a,n:pomroro qx>Ha B J d -B3anMo.nettcTBIDiX 
CTBMX II.PH 12,2 raB/c. ga ypoBHe 32% (JtJIB de/ -B3a.HMO,ll8ttcTBHil 

a,n:pomru:lt cp<)H H8 npeBlllllaJI 3%). 
B pa.3.IJ;eJie 2.3.I lI3Y'J8.IOTCli xapaKTepllCTHKll pacnpe,neJieHllil IIO MHO

ze cTBemrocm sapmteHHHX 'W.CTHU JtJIB drJ - u cl d -B3aHMo,nettcTBHil Ha 

CT8.THCTHK8 ~ 8000 d J -co6uTJcdt u ~ 22000 d cl -co6HTHii. Onpe,ll8JI8HH 
TOIIOJIOI'll~CKH8 ce~eHIDI ( 6 11 ) 3THX peaKWitt C ~TOM BBB.ll8UIDI pa3Jii:t~
HWC IIO!IpaBOK, B TOM ~CJIB, IIOJIY'!ElHHHX C IIOMOlllhlO pac~aTOB no MO.llBJill 
r.7IaY6epa. B TaMun8 3 npllBB.IJ;BHH cpa,nima MHOJ!t8CTB8HHOCTH·sa~emmx 

· 'W.CTHU, L. r1 '7 · , MR: neynpyrnx J cl - H d d -

Pea~R 

Jd 
Jc11. 
clcl 
ddJ. 
jJA 
- A 
cJ ol J. 

Ta.6.IDIU,4 3 

<. h 7 

4,42±0,07 
4,!5±,0,04 
3,60±,0,03 
3,40±,0,04 
6,85±,0,05 
6,8!±0,05 

B3auMO,ll8ilCTBHll, a T8.'IO!t8 3Ha~mm cpe.mmx 
MHOZ8CTB8HHOCT8ll, no.ny-qemwx ycpe,nneHHeM 
3Ha~eHHil < 11'7 MR: pp(pp)-, Pn (PJ?)-

Hnn (nn)-coy.napeUHtt npH 6,I raB/c, T.a. 
MR. o,nnoKpaTHl:lX J J1. - H d d.1. -nponac
coB (c ~TOM 38.pmltSIDillX CII8KT8.TOpOB). 
.BH,nHo, ~TO cpe,nHAA MHOllt8CTB8HHOCTh IIpH 
B3aHMo,n:ettCTBlm Jier"!aflmWC MBP (anTrumep) 
U8CKOJU:,KO BUll18 (Ha ypOBU8 3+4 CTaH,ItapT-
Hl,tX OTKJIOHeHHtt), ~eM IIpH coy.napemmx CB0-

60,ItHUX HYKJIOHOB (aHTmtylt}IOHOB). 3TOT a<M,eKT, H8.3UBa8Ml:dt "M8PH!JM 
pa3MHOllt8HHBM", xapaKT8pH3Y8T MHOroKp8.THll8 npo~eccu paccesnmJt BHYTPH
smapHUX HYKJIOHOB ( KOJJJI8KTHBHH8 a<M,eKTH). OTHomalOOl 3HatJ8Hllll: < h) 
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I 
ff 

I 
ll 

.It1ISI dd - H J cJ .i. -B3am.10,n:e1i2_Tmr:li H ,It1IJI d cl - u d cl.J. -B3rumo.ita1icT
BHtt COOTB8TCTB8HHO pa.Billi P,. chi = I,065±0,020 H p_tlrl = I,059±0,0!5. 
Jl1m cpaBH8HHJI OTM8THM, ~TO ,It1IJI old, -COYJlape:imtt (npa 3H8PrHH IS f? ) 

no,n:o6Hoe OTHOill8HR8 BHpacTaBT .no I,74+0,06 ... T.e. llru!ll'ffltJSCICI! .IJ;OCTH-
' . - - M 

raeT 3Ha~e1mtt, Ha6JDO,lta8MHX ,IV!Sl B3aHMO.IJ;BiiCTBHil TJlllt8JlliX mtap ( /?. Z 

I,8). B Ta.6.mrne 3 npe.n:cTaBJI8HH Ta.Kl!':8 3HatJ8Hl!.ll ,< i1 >" , Ha~8HHU8 li3 

pa3HOCTR TOIIOJiora~cKHX ce~amdl cld - H ol cl -Bsal!Mo,n:e!cTBHfi (npR 
n ~ 6), T. a. o6yCJioBJieHHRa nponecca.MK ammrnmuvm o,nnott mm 6oJI!:)e 

HIV -nap. CpaBHeime aToro sHatJSHK!l c B8J!.li1JHHott cpe.I(Hett MHOlltOCTBOHHoc-
- A . -

TR npo~cca J J1. ·, IIOJIY'i8HH01i yc~.llHBHReM <. n "? .IV!1l perum11tt H ,.v -
aHHHI'HJIR.UHH, IIOKa3UB8.8T, ~TO IIpH c/c/ -B38ll:MO,ll;8il:CTBID.IX am-mrwmpy8T 
rJianHHM o6pasoM O.I(Ha N ;V -napa. BepxJUIJi onamta ,noJIH nOJIHott aHHHI'll
.l!lmMR Joi - M830Hll COCT8.BJISI8T ,., I,5% OT Heynpyroro ce~amm, 'IITO 
cooTBBTcTByeT TBopeT~ecKHM oneHRBM. II~emru:a .nmr drl- H old -
BSaHMo.n:attcTBHtt !<NO ;..3aBHCHMOCTH (<n76hlG.11 -::.-:f( n/<n7)) oKaaa
JIHCI> 6JIH3KHMII K COOTB8TCTBYlll!HM /{ #0 -38.BHCHMOCTJIM, Ha6Jm.na8MHM ,1l;Jili 

CBOOO,ll;HHX pp- H pp-coy.napeHHtt. 
B paa,ne~e·2.3.2 HCCJIB.JtYl'.)TCJI HHKJIJ)3RBH!:le pacnpe;i:Mamm no npo-

+ -
.noJihHHM H nonepe'IH!lM nepeMaHHHM If--MasonoB, o6paay!II!llDCCJI B dc/-Baa.H-
Mo,n:all:cTBwnc. AHaJIH3 IIpOBO,llHTCli Ha CT8.THCTHK8 ~ 4800 H3Mapemmx H pe
KOHCTPY.liP~Ba.HHHX c/d-co6umtt. BKJia.n (poHOBHX pacnpe.iteJiamrlt n±-M830HOB 
(pOllt,llSDllH.XC!i B qlOHOBUX ;--r-1 -coy,n:apeawnc) ~TUBaJICJl C IIOMOIIU>ll MO,llB
JIHpOBaHR/1 "ij-r-J -co6HTHtt B PaMKa.X MO,lt8Jm Kac&a.n:a JIH,ltllpyxI!lWC "!aCTHn a. 
B Ta.~8 4 IIPHB8.IJ;8HO 3H8.treHH8 napaMaTpa cl., , llOJIY'I9llll08 npH annpoK
CHM8.IJ;liH F c x > -pacnpe.n:eJiemm n--Me 30HOB, o6paay:mtWCcH B old -naaHMo
.n:ettcTBRSIX, @'HKIJ;liafi F ( x > ~ ( .L - x )ct. • IIpn aTOM 3HatJ8Hll8 x onpa.1teJIJI
JI001:, B c.n.M. NH -coy;n:apemm: npH 6,I raB/c. B aTott Ee m~e npe.1t-

THn· 
Baam.m.nettcT. J ol pp -h>? 

Ta6.1nu11:1 4 

nP pn 

IIapa.MeTp d. 2,29±0,24 3,!3±,0,09 2,70±,0,50 4,36±0,4! 2,48±0,!8 

cTaBJI8HH -B8JilI'IHHil napa.MeTpa ol , ~emma ,1l;Jili paa.IDIT.IHWC Nfa' -Baa.RMo-
,n;ettcTBHii IIpH 6,I raB/c • .BH,nHo, ~o 3Ha~mre ci- B Joi -B3a.HMo.nattcT-
BHJlX M8HI,1118, 'IBM B pp- H hp -coy,n:apaHH.RX, H Ta.KOS llt8 (Ha YPOBH8 CTa
THCTHtreCKHX onm:60&) RaR :e: B nn - :e: Pn -B3aHMo.nattcTmmx. Qqemmno, 

* J.E.A.Lys et al. Phys.Rev., D16, 3127 (1977). 
H A.M.Sa.nopolltlllltt R .JUl. omm, P2-86-36I, ,Ily6na, !986. 
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'ITO cyMMapH08 pacnpe,Il.8JI8Hll:8 ,It1IJl BC8X #;Y'-B3aID~O,IJ.8llCTBRll M8H88 llt8CT
K08, 1i8M ,It1IJl dJ -coy,napemm, T.e. Ha6JIIO,lta8TCSI nposm.ne:ime H8KOTOporo 
JmepHoro s/ppeKTa. 

B pas,IJ.eJie 2.4 onpe.IJ.8J!Jl8TCSi .IJ.OJm MHoroKpaTHHX npo1:1eccoB B dd
B38lIMO.IJ.effcTBW!X M8TO,IJ.OM Bl:l,ll;eJiemm (npll npOCMOTpe) 0061mdi C 6HCTpHMl1 
npoTOHaMR-cneKTaTopar.m. CyniecTBeHHruI npo6JleMa TaKOro aHa.IDisa c:i;m3a
aa C HaJm'tiR8M qJOHOBHX 6UCTPHX _'UlCTRI:I, o6pa3ytallIDCCSi B J:IMOM PJm8 npo
neccoB. 3Ta npo6JleMa peruaJiac;, c noMom;,D MO.IJ.eJIHpoBaHWI dd -co6uTntt 
B paMKaX MO,Il.8.IDI KaCKa'Aa Jm.nHPYllllIDC tmCTRn. Ha pRc.? IIOKa3aHH SKCil8pH-

80 

60 

40 

Q.6 o.B p~AA'-C(f,B/cl 

Pnc.7. 3KCII8pliM8HT8JI1,H08 
(rnoTorpru.~m) H Teo-
peTH'ti8CRHe pacnpe.IJ.e
Jiemm 6HCTPHX IIOJIO-
lltHT8JII,HHX 'IaOTHIJ; ,It1IJl 

cJ c/ -B3aHMO,IJ.eiloTmdi 
npn I2 raB/o (Ba.JI.a.). 

M8HTaJ.11,H08 (I'}ICTOrpaMMa) H T80p8Tli
'li80Kll8 m,myJir,cIWe pacnpe,IJ.eJieHHJI 611-
cTpwc 1:JaCTRI:I B aHTHJia6opaTOpHOi1 CHC
T8M8 KOOP.IJ.liHaT (a.JI.c.). 3KcnepIIM8H
TaJU,Hll8 ,IJ.aHIW8 Il0Jly'I8Hl,l IlOCJI8 H3M8p8-
HM,.., IOOO Jrl -co6HTHi1 H OTHOCJlTCH 
K OT06paHHHM IIPH npoCMoTpe npOTOHaM-
CII8KTaTOpaM. To-qe-qaoil KPHBOit npe.zt
CTaBJI8HO pacnp8,Il.8JI8Hll8, pacctt11TaHH08 
Ha OCHOBa.Him .Il.8ilTPOHHOil BOJIHOBOf!: 
q,ymtrtaH Xlwu,T0Ha. Pacnpe.IJ.eJiemm, no
JIY'l8IDW8 B MO,Il.8JIH Ra.CKa,n:a Jm,nHpymtliX 

tJaCTRI:I, ytmTHBal>T BRJia,lUl CJI81CYJl!IHX 
nponeccoB: ynpyroe nepepacceJlHlie 
npOTOHOD-CII8KTaTopoB (nyHKTlipHM 
KpHBaSl), KBa3Hynpyroe paccemme npo
TOHOB (cIIJIOlllHa.Jl KpHBM), Heynpyroe 
o6pa30BamI8 1:JaCTRI:I (lllTpRX-IJYHKTlipHaR: 

Kp.ima.a:). Bli.IJ.HO, '<ITO ytl8T BC8X qJOHOBUX nponeccoB o6MCHJ18T IIP9BHIIl8Hll:9 
SKCII8pHM8HTaJI1,HOro pacnp9,Il.8JI8HIDI IIPH Pa.JI.a.~ 0,2 rsB/c H8,ll; T80pe
Tll'ti8CKBM pacnpe,IJ.8JI8HR8M (HHT8p8CynllHX Hae npOTOHOB-Cil8KTaTopoB), 
o6yCJIOBJI8HlruM BOJilIODOil ~eli Xlwu,Teira. Onpe,Il.8JI8HH8Ji C ytl8TOM STO
ro ipoHa ,IJ.OJiff.MHoroRpaTHWC npo1:1eccon, pa.BHaR: (IO,I±2,8)%, corJiacyeTcSI 
c npe,IJ.oKaSrumeM MO.IJ.8Jm rJiay6epa. 

B r.naB8 3 Ia:By-gal>TOSI xapaitT8pllCTlOO!: KBa3HCB060.ItHHX Heynpyrn h n -
K nn -BSruIMO.zteifoTBHtt npH 6,I TuB/c, ROTOPH8 Bl:l,ll;8JIJmTCH no H8JI1I"llm B 
do/ - ll clol -oo6UTW!X O,ItHOBp8M8HHO 6ucTporo aHTHIIpOTOHa (npoTOHa) ll 
M8,n;,I8HHOro npoTOHa-CII8RTaTopoB. B rumJIHS8 HCilOJl1,30BaJIOC1,,.. 2000 nn -
C06HTHil, OT06pammx npH IIPOCMOTJ)e, H ~ 300 n n -co6undt, IIOJIY'J8HHl1X 
noo.ne H3M8p8HliJI, reOM8TpH1i8CROtt peKOHCTPYltna:H ll RliH8MaTH'i9CKOro rum
JIHsa Jo/ -BSaID40,IJ.8itCTBHit. A.npomn.d!: (p()H .ItJISI n n -oo6und1 H8 IIp0BHIIIaJI 
6%. 

12 

B pas.IJ.eJie 3.I o6cyUaRlTCJl H0KOTOPH8 CJI8,ItOTBIDl .1!30Cill!HOBOtt CHM
M0Tp:im ii n - ll pp- ( YI n ll pp) B38.HMO,IJ.8itCTBHit, llOSBOJIJUlll8f!: llSBJI8-
ItaT1, H8 llSMepemrne .n;o cnx nop xapaKT8p.1!CTRKR, B TOM t{II0.Jl8 C0"I8HHR 
H0KOTOPHX 3~CK.Jm3HBHIDC KaHaJ.IOB ll 08'I0HIDl pollt,l(emm aapimemmx K-M830-
HOB. 

B Pa3.Il.8JI8 3.2.I HCCJIB.nym'CJl :xapait'l'8p.1!CT.11KH pacnp8,Il.8J!8Hll'.Jl IIO 
MHOll8CTB8HHOCTII 3apIDJteHHUX traCTHU B h n - ll nn -B3am'!o,IJ.etic'.l'BIDIX .I! 

npoueccax }1 h -aHH.l!I'H.!IimHH. IIOJIY'I8HH TOIIOJ!OI'JI'ti8CKU8 C0'I8HIDI BC8X 
H3ytla8MHX TRIIOB peaitnatt. 3Ha1i8lm:Jl cpe.n;moc MHOl!t8CTB8HHOCTait pa.DRU 

~nl-;:;n = (2,96±,0,IO) H <.n71111 = (2,15±0,05). 3TH 3Ha'ti8HIDI M8Hl,lll8, 
'IOM COOTB0TCTB0HHO B pp- H pp-B3aRMO,IJ.8llCTBIDIX (npH paBHllX 3Hepnmx), 
npll 3TOM_Ha6.mo.naeMruI pa3HRil,a cor.nacyeTCJl C onemcaMH, IIOJIY'I8HHHMH B 
paa,IJ.eJia 3. I. .lI,IDi ii n - n n n -coy.IJ.apeHRtt no.n:yqeHU o.n;ID{aKOBue sHa
'I8HIDl <. n '7 /;iJ ( j) - 1tope1~1, KBa.IJ.PaTHHit .1!3 ,IJ.Hcnepcmt pacnpe.n;eJiemm no 
n ) , paBHl:l0 COOTB8TCTBOHHO I, 74±0,07 ll I,69±0,06. :3TOT pe3yJIM'aT 

OTJrn'Ul8TCSl OT Ha6mmaeMott pa3HHnH <n 7/2 -
OTHomaHRtt .II.JIJl pp- .I! pp-Baa.l!Mo.n;attcTBlltt B 

•-nr, ,,,,,,,.,e,.w, paccMaTpRBaeMott o6JiaCTll :meprnR (pHc.8) 
,n, 

ll-

JC 

_-" '_" ll He TIO.n;TBep,imaeT IIp0,Il.llOJIOl!tE!llliJl * 0 TOM, 

2of ll -Ir --t- -+__-.__~-- t- 'ITO pamree CK0WIHHI'OB00 IlOB8,Il.0IDr0 B8JIH-
. ifllITH I I ' ' . 

~/ '<!HRH < n7/5J ;ii,m pp-coy,IJ.apeHRtt o6yCJioB-
,oL_"---"~-•~- ·-~~- JI8HO nponecCOM aHIDil'llJism,m (BKJia,IJ. KOTOpO-

' Ii 

8 

JO 

20 

ro O,II.HHaKOB B pp- lI ii }1 -B3ru!MO.n;ettcTBlli!X). 

Pnc.8. :3Hepr8Tl'f'I8CKaJl samr- B pas,IJ.eJie_3.2.2 IIPOBO,II.HTOJl 3KCitJI!O-
CllMOCT1, OTHOW8HIDl 3HBmrlt aH8JlllS n J1 -B3aHMO.IJ.81tcTmrit npn 

,en-,/» • 6, I raB/ ~ Onpo.zteJI8HH C8"l8Hrui OT,IJ.0JIM!HX 
RaHaJIOB n n -naaHMO,IJ.8:liCTBUtt H o~pHUe 

+ 
,It1IJl BC8X KaH.aJIOB C8'<!8HWi pollt.l(emm Il'"--M030HOB, IIPOTOHOB ll aHTHilp0TO-
HOB. Ha IIpllMepax HMIJYJI1,CHHX .I! yrJIOBWC pacnpe,Il.0JI8tmfi pa3JIH'!HHX 'laOTRI:I 
IIOKa3aHa. IIpaBOM0pHOCT1, npoue.n;ypu H.IJ.8HTllq)UKanaH ItaHMOB peaKnRit H_cop-
TOB 'UlcTHn. 

~· •-HAUIA TO'-IKA 

~~ 
J-1 ~k 

. l J_ .. 

10' ~-------55-~ !1-9 10 --,,- 12----
P(roBld 

Pnc.9. 3aBHcHMocT;, oT ll.MilYJil>Ca (B JI.c.K.) 
C8'I8IOOI 2-JIY'l8BHX nponeccOB pp-aHHli
I'llJIJlllRll. 

B pa3.Il.8J!8 3.2.3 nyTeM OOBM80THOro 
. -aHaJUI3a ll30CIIHH-CHMM8TpRtIHHX Ra.HaJIOB YI n -

H pp-B3aRMO,IJ.8ttcrBHtt onpe,Il.8JI8Hl:l _(paHee H0-
ll3B8CTHll8)· oe-qemre no:lmoll nepeaapJmRli 

6(PP - nn,.,,, ii. 0
, m ~O_) A= (2,5±0,4) 

M6 II 081i8Hll8 pp-aHHKI'HJIR.rtlilI (>
0 

= (0,46,t . 
0, 50) M6 .II.JlJl 0-JIY'l0BUX pp-B3aKMO,IJ.8itCTBUil:. 

~ F.T.Dao et al. Phys.Lett., 45B, 513 (1973). 
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Onpe,neJieHU T~e caqamm ,nBoilHott nepe3apiuru1 H aHllliI':llJI.R.Will ,nJIR. 2-
JJY"I8BllX pp-B3aEMO,neilcTBHtt. 3Haqe!Ill'H 8THX caqeirnfi H9 npOTHBOpeqaT ce
q9l!W!M, no.nyqeHHHM pruree rrpH HeKOTOpllX rrpe,nrrOJIOll':9Hllil.X O Cil9KTp9 H9-
,noCTaDitlD{ Mace, 'iTO ,nmI npouecca pp~alilmI'HJUlI(lrH ,It8MOHCTpHpyeTCH Ha 
pzc.9. 

B saRJIIO'I8HHH CWoPMYJIHPOBaHll OCHOBHH9 pesyJibTa.Tll ,nHccepTaD;IDI. 
I. DmoJIHeH I(lrRJI pa60T no. HCCJI9,ItOBaHHB) xapaKT8pH!lX CBOfiCTB B3aH

MO,neilcTBIDI aHTHHYKJIOHOB C HYRJIOHaMH, IlPOSIBJiiD'.lltllXCH B rrpouecce MHoge
CTB8HHOro o6pasoBaHHa a,npoHOB B pp-coy,napemmx npn 22,4 rsB/c. 

3Ha'!liT9JII,}iM 8KcnepliM8HTaJn,HM CTaTHCTHRa (~?0000 pp-B3aHMo,nett-
CTBHtt) H 4Il-reOM8TpHR SKcnepHMeHTaJibHOtt ycTaHOBKH l103BOJIHJIH rrpOB9CTH 
HCCJI9,ItOBaHHH KaK B IlOJIHOM qia.30BOM npocTpaHCTB9, TaK H B OT,It9JibHIIX 

+ aro 06JiaCT.IIX, 0T,It8JII,HO H3yqaJIHCb JCapaKT9pHCTHKR Ir-M980HOB, npoTOHOB 
n HeitTpa.m.H!lX cTpaHH!lX qacTHU CKJ HA) .nmi npoueccoB aHHilrHJIJIUHH n 
He aHHHI'HJIR.UHH. 

.lJ.IDr Bll,It8JI8ID1ll HefiTpaJibH!lX CTpaHH!lX lJaCTHU 6hlJia 003,ItaHa cne~
rulJl M8TO,JUIBa, Il08BOJIHBIIIM MaccH(fJH~poBaTI, O.I{H03Ha~O ~ 99% K~-M930-
HOB H I\ IX -nmepoHoB, 0611100 tmCJio KOTOP!lX cocTaBHJIO ~ 3500. 

2. HcCJie,no:aamre npouecca aHHHl'HJIH.D;lill aHTHdapHoHa H 6apHoua· B 
KOHeqHUe M830HHH8 COCTORIDU! l10Ka3aJIO, 'iTO xapaKT8PHH8 CBOttCTBa 8TOro 

+ rrpouecca B O,nlIHaKOBOtt CT8l18HH rrpOJIBJIJllOTCH Ka.It ,nmI Il""-M880HOB, TaR H 
,ItJI.q 60JI88 Tmlt8JIWC K0/K0-Me30HOB C OTJIH'IHOtt OT HYJIH CTpaHHOCTI,D. K Ta
KHM xapaKT8pH!lM CBOttCTBaM OTHOCHTCH l10BHill8HH8.ll B ,nBa pasa cpe.IU!llJi 
MHOllt8CTB8HHOCTI, n±- H K0/K0-Me30HOB, 60JI88 BllCOKHfi (qeM B H8aHHHrH
JIRI(lrOHHOM npouecca) :ax nonapaqHHfi mmyiLc, 60Jiaa llt8CTKH8 pacnpe,neJie
mm M830HOB ITO rrepeMeHHoil ~eilHMaHa X B o6JiacTU q>pal'M8HTaUHH /XI?, 0,3+ 
0,4. 

3. B pesyJILTa.T8 'IliCJieHHoro pacqaTa x-pacrrpa,nMeIDitt Ir- n: K°/R0-
MesoHoB, BllIIOJIH8HHOro B paMicax p8KOM6HHall;IIOHHOil KBaPKOBOtt MO,It8JIH, 
IIOKa3aHO, qTQ IIOBlllll8HHaJI llt8CTKOCTb 8THX pacnpe,neJie1mn B npouecce aH
imrn.imuaH KOJIHqecTB9HHO IIpaBHJibHO BOCilpDH3BO.IUITCH IIPH BBe,nemm Maxa
HR3Ma aHHHI'RJISlD;lill M8,nJI8HH!lX BaJI8HTH!lX KBapKOB H aHTHKBapKOB B88.HMO

,neficTBym:iHX 'IJBCTHU. ITpH 8TOM, l1paBHJibH08 0IlHCaHH8 ,ItOCTHI'aeTCH npH 
paccMoTpemm KOHCTHTY3HTHllX KBapKOB, ITOCKOJII,Ky 8.HHHI'HJI~ TOKOBWC 
BaJI8HTH!lX KBapKOB H aHTHKBapKOB (c H3B8CTHblMH <liJHKnwoor paonpe,neJie
HHR) npHBO,nlIT K CJllilllKOM c.na60MY s/fxll8KTY. 

4. Ilpn nsyqemm ueammrwmD;irnHHoro rrpouecca c o6paso:aamreM npo
TOHOB HI\ -r:anepOHOB B KOH8'1HOM COCTORHim YCTaHOBJI8HO, qTO 8TOT_ npo
uecc o6Jia,naeT pH,ItOM oco6aHHOCT8li no cpaBH8HHE O rrpOTOH-llpOTOHHl:IMH 

B3aHMo,nettcTBID!14H npH 6JmsKoft sHepnm. 
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K TaKHM OCOOOHHOOT.IIM OTHOClITCH: 60JII,11188 HHKJI!l3HBH08 C8tI9lm8 
pol!:,ll;amm /\/ X qaoTHn B pp-BsrutMo,neilcTBWDC (npeB!lllleHHe cocmBJ!lleT 
2?±3%), 60JI88 l!t8CTKH8 x-pacnpe,neJI8HWI (B c.n.M.) npoTOHOB H /\ -rn
nepOHOB B o6JiaOT";I ippal'M9HTaD;IDI npoTOHa-Mlml8HH (npn: X ,( -0,6). nom
meHHaR ll':eoTKocTI> x- ll P;-paorrpe,naJieHd W-M830HOB, o~poBOl!Ut8.lllllHX 
npOTOHl:l O orpaHHtJ8HH!lM mmyJII>COM, :e ~ I,2 fsB/c (B JI.C.K.). YOTaHOB
JI8HO Trutl!te, no pasmma ceqeHHtt polJUteHHlI nporonoB B pp- m: pp-BaaHMo
,ne:llcTBIDIX B o6JIB.CTH x.{. -0,? paoT8T c poCTOM MHOllt8CTB8IDiOCTH aapJI-
lltSromx qaonm; (J1 ) K ~ J1-:V 6 COOTaB1.UI8T (38±5)% (OT 08tJ8HWI B 
pp-BsaHMo,neil:cTBH.flX B 8TOll 06JiaCTK) • 

5. CpaBH8HH8 0 KBapKOB!iMK MO,It8JIRM!I IlOKa3aJIO, qTO rrpHBJieqemre 
TOJibKO M8X8.HH3Ma q>pal'M8HTaD;llll KBapKOB (aHTHKBapltOB) ll ,nlIKBapKOB 
( 8.HTH,nlIKBapKOB) , HallpHM8 .P, BO q>pa.I'M8HT~OHHOtt /. IA ,V ,2) -MO,ll8JIK H8-
,ItOCTaTO'lliO ,nJIR o6MCH8HHH Ha6.JD:ma8MllX 00068HHOCT8il: B H8ammI'HJiflIJ;ROH
HOM pp-nponecce. HonOJII,30BaHH8 ,noITOJIHHT8JI:t.HO MexrunJ3Ma, OT06pal!a9MO
ro WiaHap!ruMH ,nnarpru.MaMK B ,I(faJil:,HOii napTOHHOtt MO,It8JllI, noSBOJill8T Ita

qeoTB8HHO o6'bRcmtn paSJIHtJWI x-pacnpe,neJie1mtt npoTOHOB B pp- H pp
BsaHMo,nettoTBIDIX. 

6.-IlpOB8,It8Hll nepB!l8 RCCJI8,It0BaHKH HeynpyrIOC B3rutMO,nettcTBd aHTR
H,It8p-aHTn;D;8ilTpOHOB c 8,Il;paMH-,nettTpoHaMH (npll I2,2 raB/c). 

Bnepwe TaIO!t8 K3yqeHH xaprutT8pn:CTHKH MHOllt8CTB8HHOro o6pasoBaIOOI 
qacTHU npR BsaHMO,nettoTBHli Jier'!8.ttnmx g,n:ep (,neilTpOHOB C ,neitTpoHB.Mli rrpn: 
I2,2 raB/c). · 

.!J.IDr nOJiyqemm Heo6xo,nmmtt 8KOI18pHM8HTaJibHOtt H~PMantm paspa6o
Ta.Ha M8TO,nn:Ka rrpoOlllOTpa _n H8M8p0HM C06!lTHtt, 3~CBpoBamm:x:' B BO,llO
po,ItHott nysllp:E.KOBOI RaMepe "!~" 0 BHYTP8HH8il TpeROtJY'BCTBHTeJibHOtt 
,nettTepR8BOtt MHlll8HI>JO (B'l'M) • Mo.n$nl!poBaHa CHCT8Ma MaT8MaTHtJ80KHX 

nporpaMM reoM8TJ)Hq8CKOil p0KOHOTpyKD;llll K Kmt8MaTIPI80KOro 8H8JIR3a co-
6um C Ytz8TOM KOHCTpyltTHBH!lX H8M8H8HHR ycTaHOBKH "JI,w.m.na" C BTM. 
PemeH!l M9TO,nHqecKH8 BOllpOCli yqeTa itlOHOBHX B3am.ID,ll8itCTBHil. 

?. YCTaHOBJI8HO, qTQ npR B3aHMO,ll8itCTBHH JI8I"m.imIKX g,n:ep (aHTH
g,n:ep) l1POSIBJJJ!8TCH 8q>q>8KT H,It8pHoro "pasMHOllt8HHR11

, npRBO.n;mI!Htt .K Y138JIK
qe:mm cpe,nHeil MH011teoTBeHHocTK sapiUtemwx tzaCTHD; B clcl - H d,J -Bsrut
Mo.nettcTB:imx COOTB8TCTB8HHO B I,059±0,015 ll·B I,065±,0,02 pas no opaB
H8HD> co cpe,nmn.m· MH0llt80TB8HHOOTSMH B HA' - ll iv;V -ooy,napaHHJDC. 

+ 
06HaJlYllt8HO TaKllt8, tzTo pacnpe,lleJieHHe Il""-MesonoB no nepeMe:imott 

~e!HMaHa x B J cl .-Bsam.ro.neltoTBRJDC 6oJiee lltBCTKoe, '.'i8M n NH-BSroIMO

. .nettcTBHJIX npH paBHOil: 8H8prml Ha HYKJIOH. 
IlO:ita3aHO, qoro B8JllltIIDi8 g,n:epHoro "pasMHO:atemm" H ,llOJifl MHoroKpaT

lmX nponeccoB (IO,I±2,8)%, onpe.u;eJieHHBJl B olcl -Bsru:n.m,nettcTBHJDC BH,lle
JieHHeM peaKUHH OTJ)mmHHra, COOTB8TOTBYJ)T BKJia,IJ;aM O,ItHOKpaTBHX H MHO
roKpaTHIDC nponecooB, npe,ncRasHBaeW:IM B MO.Ilemt I'Jlay6epa. 
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8 • .AHa.Jms pasuooTe:lt TOIIOJIOI'JI1I80KRX 08'!8HHtt d c/ - ll rJ c/ -Bsrun.10-
,nefioTBn:lt YRaSHBaeT Ha no.ztaB1UlllllH:lt BRJia.It nponeoooB ;J r1 -alIHlII'lfJIJlD;, 
B KOTopmc ammrHJmpyeT o,ItHa ,.;; N -napa. Bep:xrum oneHKa .ItOJm nponeoooB 
IIOJIHOit Joi -amrnrwmnim ( Jcl -t M830HLI) OOCTaBJI.R.8T ~ 1,5% OT Heyn
pyroro oe'!eHRR.. 

9. HOCJI8,ItOB8.HH KBaSHOBOelo,IUme Heynpyrne B38.I1MO.It8:ltOTBHJ'! a.HTH
H8fiTPOHOB ll H8:ltTpOHOB C H0:ltTpoHaMH npn 6,1 TaB/c. 

IlORa3aHO, 'ITO 3aM8Ha B3a.HMO.It81iOTByxmHX sapiutemrux HYRJIOHOB H 
aHTIIHYKJIOHOB Ha H8:ltTpaJILHH8 II,PHBO,ItllT K CHID!t8Hlill OOOTB8TCTB8HHO Ha 
(20+25)% n Ha (IO+I5)% ope.nuei1 MHOlltElCTB8HHOCTll sap.Ri!temmx 'IJaCTHD; 
( ~ 11'7 ) H K el0Jl80 DmpOKOMY /(;VO -pacnp0.n0J1e:mno • 

Y CTaHOBJI8HO, 'ITO OTHOW8HHJ'! <. n )/ ;i) .n;JIJt h i1 - H n n -BSaHMO-
.neikTBHfi COBna,Itam B npe.neJia.X om:aeloK. TaKoe COBII8Jt8HH8 He IIO,ItTB8,Pllt
,Ita8T CYJ!l9CTBYDll88 !Ip8,ItIIOJIO!t8HH0, oel'I>J'!CWIDil08 pasJIHtme 3TOi1 Be..'IlI1mHl:I 
.n;JIJt pp- n pp-BsaRMo.neficT:mr:lt BJiruumeM nponecca ammrwmnim. 

IO. Ha ocuoBamm: HSOCIIHHOBott cHMMeTpHH Hn - n pp-BsaHMo,neifoT
BHi1 IIOJIY'I0HH 3Ha'I0HWi C8'!0HH:lt pp-RaHMOB ,ItBottHoi1 nepeSa,PJmKH 

ll aHHHI'WISlD;lm 

6(pp-nnmn°, Wl~O) = (2,5±0,4) Mel, 
G(PP-nnJi+Ji-,,..11°, m7/0) = (2,2±0,6) Mel 

G (pp - n°-Mesoml) = (0,46±0,50) Mel, 

G( PP - n+n-m1i0
, m ijo)= (5,9±1,4) Mel. 

0TM0THM, 'ITO y-Rasamme C8'!0HRII B .npyrruc 3KCII0,PHM8HTaX JIH6o He onpe
;r.t8JIJJJilICL (,lf,JIJ! H8i1TpaJILHliX RaHMOB), JIH60 6wm IIOJIY'I0BH II.PH H0KOTOpmc 
npe,ItIIOJIOZ0HKJDC O OII8KTpax H8,ItOCTallllHX Ma.CO. 
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