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HcOlIeUOllSHHlIJ .a.npO-iiUBPHhllt JSSHMOUBHOTllltll npli EHOOlWlt SHeprWllC 
YUBlIiieTO.a. lIoa donbwee lIHHMSHRB. aTo OEaSSHO npe&UB lIcero C noaOKOM 
a~eKTOB MHoroHYRlIOHHhllC lISSHMOUe»OTlIltll,RonneRTHlIHhllC CEOHCTlI auepHO~ 
MSTSpHR,npORl!nBHWl KlISPROBhllC OTSnaHijH OEOOOltN.oKonepRMSHTSlIbHoe 00
HSPY&8HRB nou06Horo pOltS 9~eRTOll HsllOSMO&HO 08S nOHRMSHWl MSlCSHlIS
MS BsaRMonS~OTBliii, 08S U8TalIbHoro BayqeHHH lCapSKreplIOTKK npoUBCOOl! 
MHO&SCTBSHHoro pO&nSHliii 1I Hnpo-aUBPHhllt ooyltSpeHliiilC. B qaCTHOOTH.npen
CTBlImrnDT lIHTSpSC naHHhls,KaCBIDWHeCH ~TOPlIqHhllC nporOHOll.KOTOPhlB ltapSK
TepRS,Y1l',r ItWI8MB:K.Y npoueoos CTOJIKHOllflHliii ps lIiiTHlIH~)TClWlt auep .OTKnKK 
HUBPHOH OHOTBMhI Ha llHSOSHHOS BOBM,YWijHRS. 

K HaOTOHweM,Y BpeMBHB HaRonneH nOllonbHO oon~WOH 3KcnepRM8HTsnb
HhlH MaTeplIBn no BSBHMOnSHOTlIl!RM PSlIiiTRBROTOKRlC ansp 0 a~pBMH.MHKmo
SRBHhlB paonpBnSlISHliii oapliOHOB as HeynpyrHx H UBHTPSlIbHhlX nUpo-auep
H~lC BSaHMOneaOTBRH nOnyqeH~ 1I ~POROM aasnsaOHB M8CC OTSlIKHlIaDWHXCa 
iiUSp npH 9HSprKRlC DallSnSKa 1-7 • 

Ha ny6HBHOKOM oaHlCPo¢eaoTpoHs RHTBHOHBHO RoonenOBSnHCb H npo
nOnmBDT HcclIenOllaTb~ pscnpenBnsHliii np,OTOHOB Ha 00n8oT8~ ~parMeHT8
Il,liUl Rnpa_MHlIIBuz"8-1 R HUpB-CHspans fI5-I7/. BonbWO,] UIiKlI HOC 118 11.0

BaRRa npOQBOOOB ~parM8HTSIl,liUl npOTOHOll 1I SupOH-RaepHhllC BS8~oae~OT
lIRHlt B~nonHaH Ha ,YOKopHTBne ~ow (OM •• HsnpHMBp, padoT~/18 H COhllIRH 
B HDX) .CymecTByeT PJi,ll; nyOJIHKaIJ;ld:M 0 peaYJIl>TSTaMIi HSY'lBHHR BSaK:,IO.lleilcT
lIUH lIBrKHlt an8p 0 RUPSMH sMynbOHH (CM •• HanpHMSp, P800ThI 119-G5/). 

UenbD npOBOnRMOrO HSMR HconenOESHHfi RBnaSTCR SHSnHS MHO~8CT
lIeHHooT811.HMllYlIbOHhlX R yrlIOlll>X: p80npenenBHHl1 npoTOHOE EO l!S8HMOnel'1
CTlIliiiX nerMx Hnep ( p • d , ~ • c ) C JinpBMH yrnepona, a T8Kjj(S lfSY
qBHHB aallHOHMOCTBli STRlC xspaKTepHOTHK OT STOMHoro E80a H8nSTaIDWerO 
anps. JllIii BhlaCH eHliii POnH nooneUOBaTB nbRhlX HYKnOH-HYKnOHHblX BS81iM0n8~i
CTlIHH II oTalIKHllsrowHlCca anpsx aKCnapHM8HTSnbHhlB psaynbT8ThI CPaE,RB8DT
oa 0 pSOqeTBMH no :a.vOH8HCKOMY BapliSHTY KSCRa1lHOIl MOaElnH 126 .. ,,'1 • 

aTa PSdOTS npoaon~eT UHKn HocnenoE8HHH 01lHOQaCTHQHhllt (lfHKlIDSRE
HhIx) xap8KTepllcTHK BTOpaqHhllC QSOTHU 1I0 lIS8HMOne~OTEHfilt nerKRX Raep 
o anpsMR yrnepons H TaHT8n8.PeaYlIbT8T~ 8H8HHS8 HHKlIDaRBHHX pscnpBuslIs

Hitii T - MSSOHOll 1I0 BaSliMoneiicTlIHfiX npoToHoll, nBi.!TpOHOll, ~, -QaCTHU 

II ii!l.ap yrlIapona 0 yrnepoaoM H T8HTalIOM OnyOnHKOBSHH B 128-33/, S r--MB


B/341SOHOll a npOToHoll E MHOrOHYKnOHHhlX CC-coynapsHHfix 

~TO.!U1KA IIO.1~ :.1KCIlJ:J'WwlliliTAJl.1:JiliX .ll.AHlfjil;. 

Jlna aHSnHaS 6h1nH HononbBOllaH~ oTepeo¢oTorp~.nonyqeHHhle npH 
oOnyqSHaH nBYlCMBTPOEOU nponaHollo~ llYaHpbKOEOU KSMephl JLBa OHflH npOTo

--) 

a'VRhoi;;IDil:;,\U \mCTW;,' 
~(Ja~ BCc,eln~~l 

F;Hbm'!~Tt:HfA,.. 



HaMH, UBMTpOHaMH, HUPaMH 4HB H 12C O KMnyn~coM 4,2 raBlc Ha HYRnOH. 
lloupodHO MeTOUMqSCKHB Bonpoc~ aRonspRMBHTa paccMoTpB~ B pado
rax 135-37/. 

BS8HMOUBHCTBHH nBpBHqft~lC HUBP o HnpOM yrnapona RY~HO d~no B~

uaHHT~ MS BCeX BSaKMOUB~CTBRM B npOnaHB (CsHa). CqzTanOOõ, qTO BSaH
MOUeMCTBHB npORSOmnO Ha HUpe yrnapona, BOnH BNnomaanoob XOTE d~ Ou
HO HS cnenyIOl1lHlC 'ycnoBJilH: 

1) (~+-n_ ):/ .( ZA +1); 2)n~.»1; S) n~~ O; 

4) n_;>	 1 nna pC - COd~TH~ (c;1~~ ~ 1~0,3% OTG"~~ ); », > .G 
UnH dC-, <X C'- H CC - COd~THM; 

5)n+_ - aexaraoe nna pC-R d C. - COdHTH~i 
'I6) mt =l.(E i -P i)'>l, 1 m • 3uacõ n+ (n_ ) - xaono nOnOU'l'BlIbIWX (OT,PRp 

~aTenõ~lC) qaCTH~ B COd~THH; ZA - sapHU HanBTamwero ~~a AI n~ 
qacno MeunBHH~lC (ppnad< 0,75 raB/c) npOTOHOB E OOd~'l'BH; np -~nOlIO 
npOTOHOB, B~neTaIOWHlC B sauHIOIO nonyc~ep'y B nado onoTBMD;n+_ -~mono 

saPH~eHH~lC qaCTH~ B COd~THH;;mt - T.H. Macca MHlli8HH; rnL - Maooa npoTo
aa; Ei , P " - SHaprHH H npouonõH~.tí IiIMnynõo 1 -11 ~ qaO'l'HlUJI, O'yMi 
MRpOBaHKB Hll8T no BceM sapH~eHH~M qaCTRUaM, RpOMB OTpnnnnarODNX ~'par
MeHTOE .ngrBHeHH8 6-ro RpHTBpIDi B nonoxnaaae R IDI'l'H, HOnOlIbBOnOlUlIiM 
paHee 13 , nOSBOnHnO B~uenHTõ 96-98,% (BMBCTO 70-aO%) Doex DaOB
Moue~cTEH~ c HUPOM 'yrnepoua, ROTOp~B OKKuaIOTCH B COOTBB'l'O'l'BHH o ,e
EBCT~MH CBqBHHRMH BSaHMOUB~CTBH~ nerKHlC Huep c 'yrnBponoM 130,~8 • 
~cno COd~THM,B~UBnBHH~lC no RpHTBpKHM (1-6), UIDi HccnBnyBM~X THnon 
ESaHMOuBMCTBHM npHBBUBHO E TadnH~e 1. TaM as uaeTCH qHOnO OOd~TH~ 

c nonpaBRo~ Ha a~BKTRBHOCTõ npOCMo~a.rrPH npocMoTpB TepRIOTOR E 00
HOBHOM OUHO- H UB'ylCnyqBE~ e COd~TIUl 8/..	 . 

B nponaHoEoil rr'y3~põROBO~ RaMBpe npoTo~ UOC'l'aTOqRO HanaERO 
HUSHT~H~P.YIOTCH no HOHHSaqKH H npodary HHmõ E HHTBpBane RMnynõoon 
0,15-0,5 rsB/C.rrpOTO~ c p~aó. < 0,15 raB/o HM8IOT npodBr MBRõlliB 
2 MM- H B donõlliHHCTB8 CBOBM HB EHUH~ Ha CHKMRB.TaR KSR BO EsaRMOU8~
CTBIDilC HSOTOID1qBOKH-CHMMeTpRqH~lC· ansp (ao , ~C , CC) oõpaayarca OUR
HaROBoe sacao n+ H.2t - - MeSOHOE, TO qHCnO npOTOHOB onpane nanocs aa 

COOTHOllieHIDi n = n~ ..1 - n]í'f- (Pj;- .. .: 0,5 raB/c) -~~.?0,5 I'alí/c) ,p 
ruan~..1 - qHCnO OUHOSaPHUH~lC nono~aTenõ~lC qaCTH~.CnBIl.YBT OTMB-
THTõ,. -qTO B qHCnO np BlCOURT UBHTpOH~ ( d ) H TpHTOH~ ( t ). III 

no paSnHqH~M O~BHKaM,alC np~BCõ c~eUH BCSlt O.n;H03apH,IUlHX: ~parMSHTOB 

COCTaEIDieT H~ donBi 10-15% 1,6,1 I. ~IDi d H t CpBUH THEB~lC OU {(, 

HOSaPHUH~lC qaCTH~ onpeUBIDinacõ HBMH no HOHasaUMR B HHTBpBanB HMn'ynõ I 
COE 0'1' 1 UO 2 raBlc, a ax UOIDi CpSUH oUHosapHUH~lC cTpHnnHHroBHlC t 

çpparlVlBHToB B o.C-H CC - ESa:aMOUS~CTBIDilC onpsnanaaacs no HMnynõoHo
»s cnBKTp'y E nad.CHCTBMe.B nepaoa cnyqas npRMSCõ d Ht OOCTaBIDlllB 

5-7%,B saBHcRMOOTR 0'1' TRila BSaHMO~eHCTBHR, BO BTOpOM - 30-40%. 

2 

~nH pC - CTOnKHOBBH~~ n onpaueIDlnooõ HS COOTHomeHHHp
 
n .. n~=1 -1,7n.Jf- , ROTopoe cnpaEBUnHB0NE npslUIonO]KBHl1H, qTO
p

«n.Jr-f7 /<n;r-"7 )p~ (c(n.rt> / <: nJ{.y)P .anecs N OdOSHaqBBT
 
H.YRnOH ( P. HnH n ).CnBnaHHoe npBunonO~BHae BnonHB peanõHo,nOCKonõ
R.Y 130 BSaHMOue.tícTBHH npOTOHOB c HUPOM 'yrnBpona npM HMn'ynõce 4,2 raB/c 
Ha H.YRnOH Mana ponõ BTO~,qH~X npO~BCCOB c po~ueHHeM~' -MeaOHOB.TSK, 
<l)r.? pN =O,SO±O,Ol 13 , a <n cO,33;tO, 02 ·/291 .npBUCTaEnBHH~e

Jf;J'C

B pacor e HMn'ynõCH~B }l 'yrnOBHB pacnpene neaaa nporoaoa UnH ec-, ex c 
11 CC - co.YnapeHnM nonyqB~ onenyIOmHM odpasoM: HS pacnpenBneHnM
 
oUHosapHUHHlC rrOnOmMTBnõH~lC qaCTa~, R.Yua BlCO~T npoToH~ ( c rrpH

MBC:bIO d H t ) HJi+ - MBaOH~ c HMn'y1IDCOM PJIad: 0,5 raB/c,E~qHTa

nacs pacnpeUBnBHIDIJ't:-MBSOHOB c :> 0,5 'raB/c,npH aTOM BCBM
PJIa6. 
llHOHaM npnnHC~Banacõ npOTOHHaH Macca. 3UBCõ HcnonõSOBaH '1'0'1' ~aKT, 

qTO BO ESaHMOUBt1cTBIDIX RSOTOnHqBClW-CHMMBTPHqH~lC HUBP pacnpenana
HHH J!' a .r" - MBSOHOE COBnauaIOT. 3BMeTHM, 'qTO UOnH HeHusHTH~H~H
pOEaH~lC ff+ - MeSOHOB COCTaEnHBT MBHBB 10% 0'1' qHCna npoToHoE.ITpH 

. nonyqBHIDI HMI1.YnõC~lC H 'yrnOE~X paCIIpBllBnBHJ4~ npOTOHOll una pC-B3aH
Moue~cTEHt1 ~o~e RcnonõsOBaHB npO~8uypa B~qzTaHRH: RS pacnpBUBnBHHM
 
nonO~HTBnõH~X OUHosaPHUH~X qaCTH~ (oea !li +- MBSOHOB c Paao,
 

<.0,5 raB/c) ':BHqHTanHCõ pacnpauanBHIDl.7i--MBsoHOB c PJIaó•70,5 raB/c 
c ROS<IxPHUHBHTOM 1,7, nOCROnõK.Y ~ npHHHnH c »» r/PC =1,7 «TI $" ;lpC • 
ITpH aTOM npeunonaranocõ, qTO E pC - CO.YIlapeHRl1X cnBKTp~ .r+- H ;; - 

MBSOHOB :> 0,5 raB/c nouodH~.~~KTHqBCKH cnBKTp.7i.+ - MB30HOBC PJIa d . 
HBCR01IDRO ~BCTqe, qBM fi - - MBSOHOB /~9/. 

ÜWHdRa 13 onpBUBnBHHH HMnynõcoE H 'yrnOB BTOPHqH~lC OUHosapRU
H~lC qaCTH~ C :> 0,3 raBlc cocTaBnHIOT(_là.~1P;\-;:.11% H<.6. ~A?=0,8~PJIa -< 

v.	 ~~ 

KACKA..lUiAtl	 MO,lLt!JIh, MCIT0.llli30BAHHAi1 ITPM A1Wll13~
 

3KCII.t!iP11MliliTA.1IbHhIX ,ILAHlillX
 

KacKBUHBH Mouenõ onHC~BaeT HIlpo-HuepHoB BSaHMOIlBMCTBHB Ha MHK
POCROllRqaCROM 'ypOEHB, CEOnH Bro ~ CBpHH nocnBUOEaTBnõH~lC CTOITKHOBB
HR~ MB~u'y qaCTH~aMH.06~ett MaTeMaTHqBCKO~ OCHOBOM nOUlCOUB Cny~HT PB
nHTHBHCTCROB 'ypaBHeHRB EonõUMaHa.OUHaKo c.YweCTB.YBT HBCR01IDRO ROH
RpBTH~X MOUBnõH~lC peanasaUR.tí TaRoro nonxoua. Nill HcnonõSOEBnH u'ydHBH
CKH~ BapllaHT K8~anHoa MOIlBna (~), OTnaqnTBnõHH8 ocodeHHocTH ROTO
poro cnBnyimme 26,27/. 

KaEUOB HS CTanKHEBIOmHlCCH Huep paccMaTpHBaeTcH RaK ras TOqBq~ 

H~lC H'yRnOHOB, UBH~WEXCH B nOTBHUHanõHo~ HMB (T.e. H.YKnO~ Hupa 
cEHaa~).YqTBH~ ~.YSHOCTõ pacnpeUBnBHRH nnOTHOCTH H'yRnOHOB H Huep
aoro nor esuaana, a TaRJKS KOppBnHUHH MB~u'y RYRnOHaMH anpa 13 OCHOEHOM 
COOTOHHBB (OTHOCHTBnõHoe paCCTOHHRB MB~u'y UB.YMR nI06~MH HuepH~MH 

H'yRnoaaMlI oomma 2 r , rUB r . - 'paItH.Yc RepHa H.YRnOHa).c c 
3 
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VIononóa0138HHB 8nnpOKOH.MSUH~ í40/ nJIH 8KOnSpHMSHT81IoHhllt It8HHlIX 
no ynpyrRM ld HBynpyrHMYN-ldNN - OT07IKH013BHRHM II03130ilRBT 13K7lIOtrnTo 
13 paOOMOTp8HKB KOHBtlHOB OOOTORHHB o HIDOhlM qaOnOM qaOTRn, KOTopoe 0013
MBOTRMO o a8ROHaMM 00XpaHBHaH.CyweoT13BHH08 nOBhllliBHH8 TOtlHOOTM an
npOKORM8URa nOOTHr~TO ll.YTBM 13hlneneHRR Tp8XtlaOTMqHOrO KaHana,peanH
3YDwerOOR, B OOH013HOM, 'tIape3 oopa30B8HHB H306aphl.Msooap8 ytlTBHa 
nRmo KHHBMSTZqBOKH, T.B. npBnIIOnaraBTOR Be MrHOBeHHhl~ p8SBBn J RIt
ps.B ~ BK7lIOqBH TaKMB KaHan nornOmeHHa IIROHO~ napo~ RIt0PHHX HYKUOHOB. 

llpH IIpoonB~BHHH MBTOItOM MOHTe-Kapno BpeMBHHO~ 8BOllroUHH OHOTB
Mhl HS UBYX 13aaHMOItB~oTBYDmHX anep yqTBHÜ nOK8nbHoe odenHBHHB nnOTHOO
TR RItBpHhlX ~KnOHOB 3a OqeT BHYTpHaItBPHhlX OTOnKHOBBHHa.ôTOT 3~BKT 

üóyanOBnHBaeT BaBHMOaaBHOHMOOTo KaOKBnOB,HHRURHPyeMhlx B anpS-MRllieHH 
(CHap~a) OTnsnbHhlMH HYKnOHa~H anpa-oaapanB (MBmSHH). llpH KaXnOM 
BHYTpHHnspHOM B3aHMOItB~OTBHR TPBóYBToa ihlnOnHBHHB npHHURlla llaynH H 

aaROHOB ooxpaHBHHH 3HaprHH - HMnynboa. 
llyTBM RononóSOBaHHH nHH8MHqeOROrO npHHUKn8 RoaReO~BHUKH HYR

nOHOB ~ paOIIpOOTpaHBHa Ha cnyq8a 8M'OOHH ~ORBmwx aOCTBBHhlX qao
THU (Ita~TpOHOB , anep 3H, 3He n 4Ha) 26,27. BamlooTL aToro IIpOUBO

08 130Sp80T8BT o Y13S1rntlBHHBM M8COhl 
llOiBItBHHS 130aóYXItBHHHX RItep 

WHxoa noone 38BepmBHIdR RaORBnHOM 
MOHTa-Kapno li p8MR8X paBHo13SOHOt:l 
TBnoHO'" npZÓnHESHItlS). CHOTBMa c 

OT81l1UU181OlIUlX0.í1 J1ItBp. 
(R8R OHBpRItB,TBR R MHmBHH),OOTa13

OTaRRH, onHOhlBaeTOJ1 TaRZS MBTonOM 
0'l'8TROTRQaORoti TSOp1d1d (lImon8pR
A6. 4 R i03ÓYEltBHHBM BhlIDB 8HBp

rHH CBRaR H.YKnOH8, no npennonOEBHHD,paSBBnHBBBTOR HB OTItenbHHB 
HYRnOHf\ c pB.iHhlMH B6C01IRJTHhlMII 3HaqflHIDIMH bn:vnooa. 

OOT8n~B nSTanH MOnBnH MOXHO HB~TH 13 726,27/. 

EaHR MOIt8llHp0138HHhlX 00611TH:M, oooTaB1IIli>IIUtll IIpHMBpUO OT 11,5 '1'110. 
no 17,5 ThlC. "3BBSIt" nJIH RBlK1l0:tt KOMORH8tUrn OTBJIIDUlBilII1HXOa anap, csn 
aanaoSH Ha M8rHRTHYD nBHTY K OÓp8ÓOT8H no TeM !tB npOrpaMMBM,qTO M 
8ROIIBpllMeH~anbHhl:H M8TapRBn. aTOT !te ÓI;lHK MOItBOpOllaHH1XX "S13BSIt" 
Ohln H8M~ Hc~onóaOBaH pauee npH aRanHae xap8RTBpHOTRR naOHHO~ ROM
nOHSHT~ /29 li OBO~OTi MHOrOqaOTKtlUhlX a~O-anBpRhlX BaaHMOne~OT13HM/3~ 
CnB~eT 3BMBTHTb, qTO npn Op8BHeHHH o aKonepRMBHT8nóHhlMH pS3JnóTa
T8MK K MOlIellHpo~8HHhlM OOOhlTJ4HM npUMeHR1W.Ob TB l1S ~onOBM "psraoepa
naa" H "RneHTmpHKBrum" npOTOHOB, qTO R li 8ROnepItIMBHTB. 

MHDJlU!DTBJ!HHOCTVI TIPOTOHOB 

~HR HocnenyeMhlx anpO-RIlBpHhlI BaaHMOlle~CTB~ onpenBneHhl open
HRB MHOKBOTBeHHOOTH BTOPBqHhlX npOTOHOB ( c npHMeOóD nBMTpOHOB H 
TPHTOBOB) o P~6.> 0,15 raB/c - n p .KpOMB Toro,6hlllH BUneneHhl 0'1'

4 

llenbHhlB rp~llllhl npOTOHOB:o~p~nnHHrO~hle npoTOHH,HnH npoToHH -onBKT8TO

p~ Rnpa-cHBp.R.lla ,o 3 raB/o <C... P.lIa6. L..... 5,5 raB/o H Q JIací. <C.... SÜ 
Il1lH dC H PJI8Ó. > 3 raB/o, Q aac , L.. 4

0 
una O<... C-R CC -ooyn8peHH~, 

MBnnSHHhlB npoToHH o P . <: 0,3 raB/o, KOTOphlS R.BWUOTCa li OOHOl/HOM
JIa 6

oniRTBTopaMH aIlpa-MBmBHH, 00TsnbHhl8 npoToHhl H8SBaHhl npoToH8MK -YQaOT
HHKBMH~ nllR R8Enoll YR8S8HHO~ ihlWS rpYIIIIB onpenensHhI OpeItHRB MHO~BOT

BBHHOOTR nporoaoa <n;T» ,< n~ » -: ngz.> COOTBBTOT13BHHO (CM. 
Taón.2)x • Cne~eT S8MBTHTó, qTO OnpBItBneHHe onsKT8TopHoro npoToHa 
(d ,t ) li OR1I3 pana HBonpenlneHHocTeH HS COBoeM onH03HatIHo.YIIpyroa 

pao08RHKe HYRnoHoB H3 H8nSTaIDwsro Rnp8 Ha aYRnoH8x Rllpa - MRWBHH,UK~ 
paRQEOHHBR nHoOouaBUKH aItsp-CHapRItOB, ynpyraa nepSaapRItKa HB~TpOHOB 
li npoToHhI llaIDT BRn8n B HMnynboHhlB H yrno13hI~ pacnpeneneHHR,ltapaRTBp
Hhlil nna OlURTaTopHhlX qaOTH~. TaKoro pena "q>oH" 13 OTpHIlIIHHrOBoíii Oón80TH 
OI.\BHBH HBMIl TOn:bKO nJlH dC - 1I3aRMOIlBnCTlni~ no n8HHhlM una pC-OOÓhl
T~.npR onpe.zteJI8HmI <:.n~T > dC npsJtnonaranocõ, qTO nonoaaaa dC 

006hlTKH, nOTSpRHHhlX npH npOOMOTpe (OM.T80n.I),oollepKiT OTpannRHrO

~H~ npoToa.llpa OIIpenenlHKm OpellHHX MHOEBOTBBHHOCTe~ npOTOH013 BBOn»
nnOb nonp8BKK Ha nOTspro npOTOHOB,B1XnSTaIDWHX nOIt oonblliRM yrnoM R
 
nnoOKOOTH '1J0T'orpa<llHpo1l8HHR.IIonpSBRR OOOT811HJIH 2-3% naa -; n;'t-;>
 
R 10-20% .w:m < h M > B SaBRCRMOCTH 0'1' TRIla H,lIJ)a-cHapMa.
 

P113 Ta6.7nrI(H 2 BíI,IJ;HO, "tIT0 c YBeJiliqaIDi8M MscCoBoro 'lllIOJIa R,1J;

pa-oaapsna <n ~t > iospacTaBT.,B HOOJleIl:o~aH.iUllC Rlij)o-RlIepHhllt BaBHMO
,. p


Il:e~OTliH~ q80TO HononbSYBToa napaMBTpHa8UHH a813HORMOOTH CpBJtHHX
 
MHO!tSOTBBHBOOTBH qaCTRU OT sToM~oro BBca H8neTBDwero R~a B EHne
 

< n ~ = ao Aa 4 . (1)
 

B paóoTe /25/, HanpHMep, rrOKaamiO, tITO TaKaH arrnpoRcH


~R ~eRBaTHO oTp~aeT aCTRHHyro sanaCHMOCTb W!O~eCTBeHHO


cTaM b-, g - H S - qaCTH~ OT 8TOMHoro BeCB anpa-caapana .EO 13SSH

Mon8~OTlIHHX nerKHX Rllep (A=I-I6) c Rnp8MK ~TOaMYJlbCHH.llpa aTOM no

K8S8Tenb OTSUBHR 8:t,8 (I) paaJIHqBH una OpBIWHX MHoxeoT13BHHOOTSl1
 

b-, g- H S - QaOTHU (a~ =O,076j: 0,016, a~ =0,32±0,02 H 8~ =
 
=0,63;1:0, OI). B HamBM onyqae' SaJlHOilMOOT1:l.(nM ::> 0'1' ATOU On8

caa (01.'. Taón.3 R pHo.D.CpSItWUi MHOEBOT13eHHootõ rrpOTOHOi O 0,3 raB/o.t..
 
t 

<. Pzaõ, ~ I raB/o (aTOT l!HTSpB8n no Paao. npRMBpHo OOOTl/eTO~B~aT I, 
I'9 -q80TH~aY .li ~OTOaMynooHoHaOa TBpMHHOnOrKR) paOTBT K8RNAO,24. ;1 

CpenaM MHOllteOTEIlHHOCTó CaMhlX ÓhlCT.pHlC npOTOHOi PJLa o• 7' I raB/o an
I! 

npOKCHMHpY8TOR '1JYHKUHBH (I) o napaMBTpaMH,npHBsnsHHHMH B T8ón.3 
1(A HBMBHRBTOR 0'1' 2 ItO 12) ( oM.pHo.I).Hs pRo.I nOKsaaHa TaK~B aaJlH-

I I 
.... .. t. /33/ 11 

x SHa'tleHIDi <n!l2-> li TBónHu,e 2 MBHbwe Z n à' >, npo enaaasx 13 , 

T.R. TaM .li ~ROJlO dC-, ()( C-H CC - BaBHM<fnllHcTBlIli1 HB Bomnn í 
20-25% nepa'1JapHqeORRX B38aMOnBUoTEH~. I! 

lil 

5 

http:oM.pHo.I).Hs


Ta6IDi~a I. ~cno C06HTBi1 

pC dC O(C cc 

N 006. t 2742 4756 1975 3342
BhT,IJ;ElJI8HHbIX 
no KpHT8pRJIM 

N c06 •. 
c rronpa:J 2886 5404 2079 3445 
xoii 

5,0 PMC. l. 3aBHClrMOCTb cp8,IUIefi MHOJKeCTBeHHOCTM 
4,0 npOTOHOB OT aTOMHOrO Beca HaneTaromero ~a: 

• - rrpOTOHOB CP> I raB/c, A - c 0,3 -e, P < 
L.1 faB/c, A - c p ~ 0,3 raB/c; O - cpe,IJ;H.f.LH 

MHOJKeCTBeHHOCTD npoB3aHMO~e~CTBoB8BWHX HYKllO
2,0 

1\ HOB M3 R,Iij>a - CHap.H;IJ;a. 
~\O 

0,7
 
ü,5
 

0,3 I '. 'I !, I II , ,I 1,1 

23468fOfl 
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~ ~E
• de 

_ 1,0 A pC 
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z'"-c4~o.l 

.-11 

0,01 

'01,0 zo 3,0 4,0 5,0
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CliMOCT:D OT A opsnaero ~nm na .H.YKnOaOB MS ansp d, o<. mC, yqaOTBYID Tadnnua 3. ITapsM6TpH arrrrpOROHMBqHH saEHO~~OOTH openHH~ 
UlM"X BO IlS8VJMOneMOT1UlIU o R.1tpOM yrJlBpollS•. <~ > .IIOR8saT6nh DTsnaHH ai MHo~eoT.eHHooTeH OT BTOMHoro Beca Ji~pa-OHapH
6nH80R R BSnnqgHB 2/3, o~naeMoH llHR ooynapeHm~ nerRZK HllBp o ooneo na ~ejit<n > = 8 0 ASi. 

TH~BnHMH.M~ pRo.1 BHnHO, lITO SaBRCRMOOTH Op8~qerO lIBcna llpOTOHOB 
o I faBlc 11 <v> Oi' A HMBIDT OIU!HaROJilHH XBPBltTSP,lil TO BpB.MHPJIa6• s-
RBR openaaa MHOl!B~T.BeHHOOTõ llpOTOHOlJ o 0,3 <. :pJIa6.' < I faBio, 1\0
TOp.blEl HllJImJTCii 11 OOJlbIrrHHCTEB OBOiJM fIlPBrMBHTaMH MmIlOWl,3WHIOlIT OT A 
cnaoeB. 

CpamnIB MJiOlK80TJJBHHOOTJ4 O,IIHOSapR.IurnX ~parMaHTOJ3 <.n~~(ll'a6n. 2) 
R ~parM8HTOE c z ~ 2 BOSp80TBIDT oynSnnqSHHBM A,8TO yxaSHBaeT Ha TO, 
lITO JW8 õcnsmaa nOllíI Hj1RT!OHOll MS napaasacro Ji.1lp8 Ha yqaCTBy·ó"T BO 
JiJ3l:UXMonBHOTEU C yrnBpoJUIOM MPllllBHJ::ID.ànpe,n;e.."Iem,we H&m: SH8lJ8HI!8 <',,~,,> I 

111líI0<. C - COOHTJilH 11 n'pB.ItsnaX OIllliÓOR ccananaar o <nCT;>fY.. C,nO~qflHHblM 
na cneRTpOMi!lTpB CKM-200 1151, a <n~T >cc _ cP <.n~T » 
nonylIsHHHM li pa6oT6 1191 IlJIR EsaRMonSHOTBl?lia R.1l6p yrnBpona o rpyn
noã narxax HIlBp ( C , N , 8MynboHH" BBIDt~UIHa (nl1tz')PC=1,8~0,10°) .D 

npBlIHma8T Cp8JUlIDBJ MHOllt80TllBHHOOT:& nporoaoa .B pp «np>P=1,3)l39 II 

np «np ? =1) - DSaHMOnB~CTBRaK, K8paRTBPRSYR TBM 08M~M aBMsnym 
ponL BTOpEqaHK E3aH110~8iaCTB~ II BH6RB8HIK npoToaoB liS Rapa yrnspo
na.CpeniM~ MHO&SOTB6HHOOTR npOToaOB - yqaOTHHKOD ,nonyqOH~B E ;unA, 
Ha~OnRTCR B IOpOillBM cornaOHH o 3RonepRMBHT8nbHHMH 8HalISHRHMH (TBón.2). 
Mo~onb'aneKEaTHO BoonpoR8BoUHT A - SBBKOMMOOTR cpe~HMx MHORBOTB8H
RocTaia npOTOHO.D o > I raB/o H npoTOHOB o 0,3<: PJIa6.~I faBioPJI8 Ó.' 

(oM.Tsón:3). A-S8BRORMOCTL<V?» nKM H50KonbRO cna6ee (T8ón.3) aKC
n3PHMBHTanbHo~.~,nOrgqBH~ posynbTBT nO~qaBTOg B MO~BJIR MHoroKpsT
Horo p~ooeHHzgl41 nKíI Toro as HBÓOpB CT8nKKB8DmRXOR R~Bp (T8ón.3). 
PaCKOMnSHBB o ~ B OpBnHaM lIRona OTpHllllKHrOBHK ~parMBHTO» oTpaxaeT 
H8ROPPBRTHOOT:& 14cnOnbS0l1aHHOrO B MOItDTm "HonspHTflnLHoro" MBX8HB8MB 
n5Eo86y~nBHHR iinop ,T.O. HBilp~~8Hl?lMOOTD MonBnH KonapBHRR R OllHOBHHID 
nOBB~eHna nerRoro OOT8TOQaOrO R.npa npn B~COROM B03dyanBHnH. 

MMIJYJThCHI:lli H YI'JIOBbLl!.l PACllP~ TIPOTOHOB 

CnBRTpR npoToaoB - yqaOTHKKOB B naÓ.ORCTBMB nnRPC;dC-p~C-H 

CC-BBaRMOnB~oTini1 noxssaHH Ha pHc.2.BHnHo, lITO 8HSQZTOnbHYID nonn 
COCTaDnaIDT OTHocRTBnbHo' MBnn8HH~e npoToH~ ~ I faBIo). aTa(PJIao• 
nona MBIDiBTCR OT r- 50% li ao- no ,...., 35% li CC - B381Wo.nekioTBIllU. 
BHwe I faBio p8onpOnOneHBR OTaHOBJiTOR donea nonorRMR R TBM OHHbHse, 
qBM TR~8nBa R~O-OHapHn.B oneRTpB UpOTOHOE MS pC-iSBRMonaHCTBHH BH
asa mm llpM""'-' 4 faBio or uBsaYnpyroro p800BRHKH nporcaoa sa HYKnO
HaK RApa yrnspona.B onaKTp8~ npOToaOB (pHo.2) aa6nroltaBTCH BblOOKOHM
nyJlDOH8R lI8CTb (;> 4 faBio), ROTOpBH OaCTaBJ1flBT (3j;1)% OT lIRcna npo

J' n
p 

excn, 0,82±O,02 ,24.±0, OI 2-12 
0,3 -c: P1I~!- raB/o lJl{M 0,85±0,01 0,.:?6±0,OI 2-12 

~~ 

a;,'!, 4z~~
~-c 

~r<~
 
~
 

~I ~
 
zlG!>~
 
~"d 

~I~ 
.1 \ I I 

~
~ 

o 50 100 9 150 
AM('lf"1)~~ 

CpBnaRtl MUO

x{SOTlaBHHO ao 8 l1HTep

CTH 1 .H81I A 

°

n p aRCU. 0,72±O,02 0,56±0,01 2-12 
p ~o.I raB/o JU{M 0,65.±0,OI 0,55±0,OI 2-12 

M 
.c.. np > 0,61.±0,02 0,094±0,004 1-12 

aRcn. 1,OO.±0,05 0,59;t0,01 1-12 
<\)/ JU{M 0,90±0,05 0,56±0,01 2-12 

MMP/4I10,90±0,06 0,55±0,OI 2-12 

PHC. 3. O'!'HOlllElHI18 pacnpe,n;e.n:8illlií npc
4 TOHoB-yqacTHHKoB no 6 JIaCí. (HOPMl1pO-' 
'<l l33HHillC aa l.lHOJIO co6h1T12n1J:) B cc- li 

eJ-C-BsaMMo,n;eHCTBl1RX (E> ), CllJIOIlJHaB: . 
JIHHHfl - P8SYJII>TaT ·paC~8Ta no Jll~. 

0,15 

'" ~O,1 

~I~ 
~ 0,05PRC. 4. Pacnp8,n;eJI8IDI8 npOTOHoB-YlJaCTIlliKOB 

no e-lmó.(HOPMRPOBaHH08 H8 trnOJIO COOhITliH) , 
)J)IH. CC - BS8i1Mo,n;eiícTmIH. fnCTOrpaMMa 
::)KCnepHM8HT, • - PS3YJII>TaT paClJeTa no 
~. 3arnTpHXOBaHH8R OÓJIqCTh OTHOCHTCR 

8....a.('1"'7)K rrpOTOHaM c p < 0,3 faB/c. 

8 9 
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TOHO~ ~ pC - K (10±1)% 11 CC - ~SaKMOItB~CT.RHK.llaaBneHme ~ npOTOH-RItep
H~X R RIij)O-RIlep~)t ~88HM0.IteHCTBH.R.X npOTOHO. O BMnynbooM,npBJI~maIDlIUIM 

IMnynbo HYRnOH8 JiI H8nBTaIDUlBM R:LlpB, MOlK8T d~Tb odyono~nlill(O Rax ll>E:311

qeORRMM npUqHH8MH (ll>8PMH-ItIRXeHHIM HYRnOHO~ 11 Rn~8X, lIS8RMOnB~OTJilH-

IM HYRnOHOB O ~nbTMdapmOHH~MH RnaOTBpaME: 11 RIij)2 42-451, T8R K MB
TOuqeORHMH norpemHOOTID4lI. B q80THOOTH, norpemaOOTH ~ OnpSIlBlllUHH 
HMnynbOOll npOTOHOJil kAp/p> =(I3±I)% nIDi ,PJIad• .> 4 rsB/o) npJdBOMT 
R H6ROTOPOMY CMfJW6HmJ OnBRTpa npOTOHOB l! OTO,POHy dOJIblIlJ4le 8H8qSHd 
llMnynbCOB. TIiUt,lI!1'~IlRHfJ H.MIIYnbOO~ nOp.mqHHX npOTOHO. cO PJIad• 

a{4,'IB:±O,02) rS%o /, npsTBpnuumx B38HMOne~OTIIHB ~ S@HlKTHBHOM 
Od'bIMI R8l4Bp~ 36~ npnOJt]ilT R p80n'pllllsnSHJD) no ~ rpaaauax OTPJIad• 
3 no 6 raBlo o nHOnlpOH8H D =0,65 rSBlO.~OTb oneRTp8 o P~dX6 rsB/o 
OOOT8R1IRm, nO-JlJlllKMOMY, nBHTpolW, ROTOp~B MOrni[ Odp8S01l8ToCR R8K OT 
R08neOUBHUIB npOTOHOJl II H6HTpOHOJil o dnHSRHMII RMnynbOaMII,T8R B OT 
pl8RtUtll T.IIIIa dN - dX , ~ ROTOp~X nli1TpoH OOXpaHRBTOR R8R usnol. B 
nanbHllmBM ItnR. ROpp8RTHoro Op8J1HBHHR sRonlpRMIHT8noBHx pBsynoT8TOll o 
nplll0K8S8HKHMII ~ lIononoSOB8nROo p8onpBIl8nlHmH,nO~qeHHHB 11 MOIlBllH 
o yqeTOM H8MepllTBnoHHx omadOR (OM.R'p~~fJ H8 pHc.2).MaomTsd HSMBHaHKH
 
M01ltlfO n'plnOT8JiBTo no onBnyIDUUIM It8HH~M: .B cI.. o - BS81IM0n8HCT1UIlRX no
 
.IU<M noza npOTOHO.i o PJIad.? 4 rsB/o paaaa 1,7% no yqeTa aROnBpllMBH

T8nllH~X OmBdOR li OOOT8Ji7IR.BT 2,8% nooae zx lI11BIlIHlIR•.lJ;IDi CC - 00Y1l8PS

~ aTO 6,5% H 8,7,% COOTBBTOTB8HHO. Ms pllo.2 ~HIlHO, QTO cnlKTp~
 

npOTOSO. 118 dO. o<. 0- E: CC - ~a8IDt40nBi1oTJilE::A xopomo .0onpOHS~0ItR.TOR
 

MOIlBnbID O yqeTOM SRon.pRM8HTa1l1l~K norpBmaooT8i1 I onpenenSHHB HMnynb

OO~ npOTOHOI.HadmD~eMOe nIDi CC - OOd~T~ p80XOlItneHIIB li odn80TII
 
P~ad.y6 raBlo,~oaMoBHo,odyonollnaHO ~RnSIlOM Ite:ATpOHo~ li! pesRUH:A,RO
TOp~D BIS yqT8IW ~ MOIlB1llI, HSnpllMep dN - dX • Cn8RTp npOTOHOl/ 

IlBH pC - JilS8JlMOIlBMOTBIi1 no ~ (H8 noxsaSH H8 pmo.2) YIlOBn8TBOpBTSnb
HO oornaOYITOR o 8ROnlpmMBBT8nDBHM.llpI nlpexone OT dC - R CC-ooyItS
peHBRN onBRTpU nPGTOBO~ OT8S0~RTOR donBI XIOTKKMK K,RSR onBIloT~He 

8Toro,BOapaaTS8T OpBIlHHm RMnyn1l0 rrpOTOHOB ~ nad.CHOTBMe.ÔTa 000d8&
HOOTI> npoJUnRlTOR RaR 11 81{OnepllMBHTanoHHX nSHIWX,TSlt li ~ pacsêrax 
(oM,Tlildn. 4) X.• 

C y~enzqBHIeM YSOO~ RItPS-OSSPRIt8 paOTBT AORR npoToBo~-yqaOTHlI
ROll, B~1lIT8DWIX nOIl MSnNMB yrnaMll 10-400 (pIo.3), T.s. YOHHaBIilBTOR 

x B T86~e 4 npBiBIlIH~ nua ss60pa OpSItHIIX 8HSQeHIIa,nonYq8BBHX 
no JlBM: 
I) oTporo no ~, 

2) no ~ o yqeTOM aRonBpRM'HTanb~x norpemHOOTB~
 

'(npHBe~eHH B cKodKax).
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PRC. 5. HOpMHpOBaHHHe Ha ~CllO C06HTHH pac
CC-P~" 

.lnpe~arreHHH npoToHoB-yqacTHHKoB ~ pC-A ~C-, 
'~C- R CC - BSaKMo~enCTBHH no npo~arrbHOR
ÓHCTpOTe. 060SHa~eHHH Te ~e, ~TO R lia pac.4. 

~ 
-11 

15cLC-P"" l 
~ 
-li 

1 

~'5 
de-p', .. 

-11'0 
z~21
:I~ 

cos9"-, 

.. 2 

~ ...,,, Pac, 6. HOpM1:lpoBaHHHe na 'tiliCllO co, 6HTHfi pacnpe~arreHRH ppOTOHOB~ 
yqacTHHKoB ~ pC-, d.CÃ~C- a CC
BSaHMO~eRCTBHH no cos c:J li • 

-, 060SHa~eHHíI Te ae , ~TO H/pRC. 4. 

"''o 

Pac. 7. Hop~pOBaHHHe Ha 
t.UlCJIO C06hlTRH pacnpe.IJ;eJIeHHH"11i'6;;",	 :~~ npoToHoB-Y~CTHKKOB no pii	 \":1),<). .. de 
~ CC (. )-, «:C (0)-, .. t.'! , s-: '9" I" pC~~ !'~"~~ ~ (.to) - R pC (A) - BSaHMO
~eRc Tmill..1lHHID1 -, - - - , ~~ !~~"?- + 
_ -- -.Ill\M,IVIíI cc- o<-C- R 
dC-BSaKMO~eHCTBRR COOTBeT~ 

cTBeHHO c ~eTOM aKcnepRM6H-4 L ~t;::+ I. 
01 ê '~, ~ "+:., TaJIbHIDC 011lH60K; ~ •--: ~ - 

~ 68S yqeTa 3Kcn6pRM6HTanb
HhIX OillH60K. CTpanRa yxaSHBaeTf , " " , " ,\t++~:..-~rI I I I I IUllieMaTli~ecItYID rpaInmy ,IJ,JIH

2,00,01 1.0 p;{r;~Blc)Z	 NU-BSaHMO~enCTBH~. 

HanpaiRBHHOOTõ nOTORa iTopn~K npOTOHOB, i p6synbTaTe YM6HõillBSTOR 
3HaqaHHB <~lft4fC.no OpaBHBHmD o (rJIlAS/;(C (OM.Ta6n.4) • OrH01Il6HRB 
OpanHBrO quona npOTOHOB - yqaOTHHROB lia CC - E3aKMOUB~OT.R~ x (nyt>dC 

500-130& Ri npBUBnaX OmZ60R HB 3aBROHT OT yrna iHneTa B MHTep.anB
 
p~HO 1,4 ~ 0,2.0TMe~BHHHB 0006eHHOOTH yrnoi~x paonpBuenBHH~ Ha6nro

Jt8DTOR H UJIíI MO.ItB napOBSHIWX: 006~TH~ (pac, 3, cnnomaaa RpnaR). .1I)m 
npKMepa Ha puo.4 nORaSSHO yrnoBoe paonpeuen8HliB npOTOHOB UJIíI CC-.BSaH
MOItBí10TBHti. 

BnHHHHB RupS-OHapRua .B AC- OTOHKHOiBHHaX: Ha pacnpBUSnlHHa npo
TOHoi-y~aoTHHKOB no 6~oTpoTe MOERO BH~BTõ Ha pHo.5.3amTpRKoBaHH~e 

06naoTH OOOTiSTOT.BYJOT BRnany nporoaoa o PJIa6"~ 0,3 faB/o.B pC -.BSanMO
ue~oTiKHK Ha6nDnaeTOR ZS6~TOR npoToHo~ ~ 06naoTH ~parMeHTauaH Rnpa
MlilI1SHH, no ROTOPOMY MO~HO oyItKTõ o pOnR iTOPHqH~X: npoUBooOB B Rnpe 
yrnepoIta.llo MBpe y~Bna~eHHa aTOMHoro iBoa Rupa-OHapRua paOTBT BRnau 
npOTOHOB B UBHTpsnbHYD 06naOTb H 06naOTb ~parMeHTaURH HanBTaIDwerO Rn
pa,nORa paonpenenSHHB no Y.JIa6. HB OTaHOBHTOR OKMMBTPHqH~M OTHOOHTsnb
HO YJIa6. =1,1 ~HH CC - BSaRMOIteMOTi~.llpH aTOM HBSHaqaTenbHO Me
HRSTOR OpB.IlHRR MHO~BOT~eHHOOTb npOTOHO~ ~ 06naOTH ~parMeHTQqHH RU
;pa-MmIl6HH .Paonpé.IleneHIIR npOTOHOll - yqaOTHKRO.B no YJIa6. ,i OOHOBHOM 
y')10~neTlIOpJ4TtlnõHO lIOOnpOJ4SBOItflTOR li lJl{M (pHo.5).11sMeaSHHi<'Y nac.> 
o YllBHH~8HHSM aTOMflOrO HOMBpa HaneTBDwero Rnpa MO~O iHUBTõ B Ts6
mme	 4. 

PaCIIpe~6JIeHID1 nporoaoa HS ( P , e , 0(. C ) C - BSaHMOne.t1oT,BHt1 

no cos ~:lI OHOTBMB UBHTpa MSOO HYRnOH-HYRnOH nosaaaas aa pllo.6.3a
lIlTpJ4XOiaHHHe 06naoTK KapaRTepH3YDT paonpanenlHHH saperRoTpzpoiaH
H~X: nporoaoa o L.. 0,3 faBio, T. a. li ·OOHOllHOM zonapHTenb~KPJIa6. 
nporoaoa zs yrnspOnHOM:í MHIIlBHII.11s pao , 6 lII4ItHO, qTO nJIíI pc; d<JoH cx.c
ooyItapBHHti paonpeItlnBHHH npOToHoB-y~aoTHHKOi no cos'E9~~ aORMMBT
pIl~H~ o npei~mBH.eM qzona npoToHoll li sanHBM nonyo~eps. 3TO pesynb
TaT npB06naItaDWB~ ponz Rnpa-MHlI1BHII i KonyoRaHKlI npOTOHOB.Paonpena
n8HHe npOTOHOi no cos e:.-v OTaHo~HToit OilMMBTp.BliHblM OTHOOllT enõHO 
cos 61;11/ =0 nn.a CC - lISaHMOUB~oTlIHt1 (OW4MBTPIltIllti RollduStlBR cran
RH.BBBJ1UHX:OR Rnep) o asao .B~palltBHHhlMH rmKBMR li IIH'rllpianaK O,9<jCGS e;)::1, 
xapBKTBpH~MH ItHíI yrnollHx paonpeItenBHHa npOTOHOi i 3n8MBHTapH~X:'pp

lISBRMOnBMOTiKHX.B qaOTHOOTII,no .HamHM ItBHH~M,OTHOlIleHHe 
.(.n~'t./ <e,9.c.. coae;.+'L1) 

R :z: <.-n~~).-rõ--z.--cõã~ZÕ;1 
9kcn	 ~KGn

UJIíI CC - ooyuapBHHa R =9,5j;O,7, a JlHH pp R =11,5±2,5.cc 'tr' pp
3ROnepHMeHTanõH~B pacnpsneneaaa npOTOHOi no co,s ~VIV ynoBnBTiopHTenb-
BO oornaOYDTOR o paOlieTaMH no JU{M (pac, 6) • 3HaqeHBe Ro~ ..-=10,4,±Ü,3. 
ÜT60p npoToHoll - yqaOTHKROll i MOItenzpoBaHHhlX CC-lISaBMOnet1oTBRHK no 
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. 1
SKOnapRMBHTanbHHM ~pHTBpHRM npHBOnRT R HBCioHDmO~ aOnMM8TpKR paonpene
neHH~ no y . OTHOOHTenbHO y JIa6 =1,1 a no coeB*"OTHooXiT8nbHo 

/')If- -O JIaCi. • ,vI\;' 
coa O'y#- • 

PacnpenenBHHa npoToHoB no RBaAPaTY nonepeqgoro HMnynboa nORnsa
HH Ha pHc.7.BHnao, qTO c YBBnHqBHHeM MaOOH R~pa-oHapana ynBnKqHBaeT
OR nona npoToHoB c CiOnbWHMH P~ .AnnpORCHMaURa paonpBn8neH~ no ~ 

~ 1 dN	 2 2)
<llYHK~Sl1 BHItS -fF~ r-crP'; o: A:t exp	 (-B 1PJ.) + (-B 2Pj. B HHTepB8JIaA2exp 
O,I<PJ. ~I,7 (rsB/c)~ ;rJ,1IHolC:...·PI. B HHTapBaJIa 0,1< P1~2,7 (rsB/c)2 

\ ,IJ;JIH o(,C- H CC - coy,n;apemm ~8JIa saaseaaa .napaaarpoa, IlpRBe,D;eH
HHe B Ta6nHua 5.3HSqeHHR napaMSTpOB B1 H B2 YMSHbWaIDTCR no MSpB YBB
HHqBHHa aTOMHoro Beca Rnpa-CHapRna,nOCKonbKY paCTBT nona npOTOHOB c 
CionbWRMH nOnBpBqHHMH RMnynbCaMH.Upa aTaM napaMBTp ~ B npenenax OillH
CiOR o.IUUlaROB nnao<'Q-H CC-oOynapBHP1H, qTO YK8SHBaeT aa OJUlIHaROBH~ Me
xaHHSM,npHBOWIlllRlí R oCipaSOBaHIDO npOTOHOB o :§.~I raBlo B o: C-H CC 
coynapeHRHx.PaonpBneneHHe npOTOHOB no·pI n11fl dC -BsaRMone~OTBHR OOB
nanaeT B npenanax omaCiOR c COOTB8TcTBy~mmM pacnpe~anSHHeM nna pC 

COYIlapeHHM,tITO OTpa~aeT cnaCiy~ CBRSb HYRnOHOB B neHTpOHs.CpaBHeHHe
 
paonpeneneHH~ npOTOHOB no pi c paCqeTaMH no ~ nORaSHBaST pacxo~-

2 2 2 2neaas B oCinaOTH P.J..>I,2 (raB/o) nnRo<.C-R P,.L;> 1,8 (raB/c) una CC-

B3aKMOnB~OTB~ (pRo.7).
 

HaCimo,naeMBR B 8RCn8pHMSHTS nona qaCTHU c li>I I'aâ/o COCTaB
11flBT (5,~0,5)% B dC-, (8,I±0,8)% B~C- H (7,3±0,7)% B CC- BSaHMO
IlsaCTBRRX.3TH nona no ~ Ci8S yqeTa 3RonepRMBHTanbHHX omaCiOR B onpe
nenBIDU! COCT8B7!fllOT 2,5% Bq C;3,5% Bo<.C- H 3 %B CC - coynapaPJIa6. 
HRaX, c yqeTOM oillH6oR - 4,3 %, 5,0% H 4,7 % COOTBBTOTBBHHO B dC-, 
C'C-H CC - ooynapBHRax. CpenHaa nOnepeqHHB KMrrynbcH npOTOHOB Bospao
TSDT npRMBpHo as 10% c YBenHqeHHeM aTOMHoro HOMspa HaneTaIDwerO R~a. 

~11fl MonBllBponaHHHx COCiHT~ SaBHCHMOCTb<PjP~OT A Cionee cnaCia.a.06pa
maar aa caca BHRMaHH8 npBBHmeHHB L. ~t/'ce.c san « p.E'PC. 

3AKJWlli!IDlli 
l1ccnenoBana saBHORMOCTb MHOlKeCTBBHHOCTH,HMrrynbcHblX R yrnoBhlx 

pacnpaneneHR~ npOTOHOB OT MaOCH Rnpa-OHapana BO BsaRMone~OTBHRX npo
~OBOB, IleHTpOHon, ~ - qaOTHU H RIlep yrnspona c yrnBpoIlHO~ MHWBHbID. 
YCTaHOBnBHO, qTO o YBenaqBHHSM aToMHoro HOMBpa Rnpa-CHapana OT 2 
no I~: 

I.CpenHes qHCnO npoToHoB, yqaCTBYDWUX BO BsaRMonB~oTBRRX,
 

pacTeT,npHqBM cp~nHee qROnO npoToHoB o raB/c pacTeT RaR
PJIaCi • > I
 
AO,56±0,I, a<n? c 0,3'<:::'" P L... I raB/c pacTsT RaR_AO,24;tO,I;
 

2. Bospac~aeT nOnR npoToHoB, BHnSTaIDWHX non ManHMR yrnaNR, 
<8 ,naCi~ YM8HbwaSTOR; 

14 

3. V'!MnyJI:bCHbla onexrps nporoaoa CTaROBHTCR OOJIaa macTlcmvrn:, 
, ~ <p nod.)' YJlB1IHtUlIBBTO.R.; 

,I 4. Hadmona6TcH	 npHMBpHO IO-npoU8HTH08 y.BamrqeHHe cpsnaero
I, 
tr nonepe'tlHoro HMDYJIbCa	 npoToHoB. ., f 

I 
MHo~eCT~eHHOCTb rrpOTOHOM - yqaCTHKROB R pacnpBABnBHMB RX no 

RHHBMaTHqeCKI!M nepeMeHIillM B pC - jJsaKMO.Ite~OTllHRX CinwaKH Rt:.J'p~ 14 

COOTB8TCTByxJIlID4 I paonpenenBHIDlM ItnR de - ooYnapeHlI~. ôTJI TBH,Il6HqllPI 
li nOMBIlBHRK MHOIK8CTBSHHOOTe~ H HHRHIDSRllHHX pacnpeneneHH~ npOTOHO. 

. ~ 
I ynoBneTBopHTsnbHO OnHOHBaDTCR MO,IlSnbID .HYTpRRnepHoro R8CRaIlB (nKM). 

OCiHapYlKBHHOB paOXOIKItBH.HB aa "UOCTax" paCnplIteneHHH no PJIaO. 
H p1 iO( 0-14 CC - COCiHTHHX,nO-.H,IUIMOMY, YRaShlBaBT aa HBOCiXOAlIMOCTb 
yqeTa B ~ .saBMO~SMCTJlKfl qaCTHU c BHYTpHR~BpHHMH RnaOTepáMI4 HYRno
HOJl.KaqeOTBBHHO R TaKOMY lK8 a~eRTY MOlKBT npHBeOTH y~eT KOHeqHOCTH 
BpeMBHH 1KH3HH H30CiapH B RItpe. TIpeBHmeHHB TSOpSTHqeCRHX OU8HOK MHO
IK&CTBBHHOCTH CTpllnnHHrO~H~ npOTOHOM JI cnyqae CC-coynapeHHH OTpalKaST 
OrpaHlIqeHHyn npHMeHHMO~Tb HcnOnb30Jl8HHOM HonapRTBnbHO~ MOIlenM nnR 
OnR08HHR neJlosCiYlKIt8HKH nerRHX RnepHHX OKCTBM. 

ADTOpH ~HpalK8mT CinaronapHOOTb D.M.illaCienDOROMY sa nonS3HHB 
. oCiCY~,Il.HB.R., naCiopaHTaM Bcex yqaCT.YDWHX B OOTpYnHRqeOTBB EHOTHTYTOB 

sa npOOMOTp nneHOR H XSMepeHHe COCiHTH~. 
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ApMYTmdtclcH .n. H ,o,p. P 1-86-263 
MHomecTDomlocTH, HMnynbcHhIe H yr'rronere pacnpenenexan 
npOTOHOn DO DSaHMOp;eÜCTBHflX npOTOHOB H nerKHX fI,o,ep 
A! , 4He ,12 C / c fI,o,paMH	 yr'neporra rrpH HMrrynbce 
4,2 r3B/c aa HYKnOH 

Hccrrenoaarmcs MHO)l{eCTBeHHOCTb, l1:MrrynbcHhIe H vr-noasre xapax
TepHCTHKH rrpOTOHOB BO B3aHMop;eHCTBIUIX ner-xax fI,qep t», d ,a , C / 
C flp;pOM yrnepop;a npH HMnynbce 4,2 r3B/c Ha HYKnOH. IToKa3aHo, 
~TO cpep;HfIfI MHO)l{eCTBeHHOCTb rrpOTOHOB paCTeT c YBenH~eHHeM 

MaCChI flp;pa-CHapflp;a, rrpH~eM A-3aBHCHMOCTb MHO)l{eCTBeHHOCTH 
ÕWCTPWX rrpOTOHOB CHnbHee, ~eM Mep;neHHhIX. AHanH3Hp~oTCfI HMrrynb 
CHhIe H vr-noaue pacnpenerrenns rrpOTOHOB B nccrrerryesrsrx B9aHMO
,o,eiíCTBHflX. 3KcrrepHMeHTanbHhJe nanaste vnoaneraopa-rensao orracsr-
BaWTCfI KaCKap;HOÜ Mop;enbID /p;YÕHeHCKHH BapHaHT/. ' 

PaÕOTa asmorraena B Jlaõopa ropnn BbICOKHX 3HeprHií OH5IH. 

Ilpenpmrr OÕ'beAHHeHHoro HHcTHTyra JI,l:leplÍ&IX HcCneAOBaHHH• .uy6Ha 1986 

Armutlijski D. et aI. PI-86-263 
Multiplicity, Momentum and Angular nístributions 
of Protons in the Interactions of Light Nuclei with 
Carbon Nuclei at 4.2 GeV/c per Nucleon 

Multiplicity, momentum ando angular characteristics of 
protons in the inetarctions of light nuclei with carbon nu
cleus at 4.2 GeV/c per nucleon have been investigated. It is 
shown that the average multiplicity grows with the increase 
of the mass of projectile nucleus. The A-dependencê of fast 
protons multiplicity is stronger than that of slow ones. Mo
mentum and angular distributions of protons are being analy
sed in the interactions under study. Experimental data are 
rather well described by the cascade model (Dubna's version). 

The investigation has been performed at the Laboratory
 
of High Energies, JINR.
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