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OBIWI XAPAKTEPHCTHKA PAEOW 

Alt;ry&JII,HOCTl». HcCJie.n;o:Ba.HWi npo:n;eccoB mut1ID3.HBHoro o6pasoBaBHH 
SJq)OBOB pa8Jllllmoro ltBS]lKOBOro COCTaBS B SJq)OB-ByltJIOHHllX ll SJq>OB-SJJtep
ma: OTOJiltBOBeHBStX C Be60Jll,IIIO:lt nepe~11el m1IJY.7ll,C8 BWIBltlill PSJJt CYlll8C'l'
B8BHHX smtOHOMepuoCTel, o6yCJIOBJI8HHHX RBS.pit-naJ)TOHHOfl OTpyitTypofl 
BS8BMO,ll;8I0'.1.'BYDI(ll 1!:aOTHU. H3J118Hll8 ooy~peHlir:lt SJq)OBOB O STOMBHMll SJJC
pm,m. ooTaBS.Siol» noxa e.mmoTBemmM onooo6oM nOJiy1iemm BHg)OII.Uw;mf o 
npoOTpaHOTB8HBO-BpeM8HHOI lt8Jl'l'lirH8 npo:n;eo~OB OTOJDaIOBeHHSI ll 8Jq)OHB3a
D;D, ll03BOJIJ!8T OD;8Hl1Tl», B8.llpl!IM8p, TaltOit BSJ!Hufl ,ltllBSMllt{eO:imfi napaMeTp, 
RaR .nmma ipopmpoBaBHH SJq)OBOB. B OOBpeMemwx npe,Il;OTaBJiemIJDC m.!81)TOJI 
OYlll80TB8HBH8 pa8Jlll11lffl B OTHOmewm rum B8JlR'lmHl,I, Tait lir :eHT8pllp8T8Il,EI 
aTOro napaMe'rpa. 

,IJ.7m 8ltOII8pllM8BT8JII,H0rO lirOCJI8,ltOB8Hl!IJI BTOI npo6JieMH oco6eHHO aq>
ipeltTllBHO lirSJ118Hlle SaltOBOMepaooTe:lt mcco,ll;oB SJq>OHOB zs SJJtep IIpll yYepeu
ma: 8B8JlI'l'UlX { - IO reB), r,ll;e OOOTB8TOTBYJ]lllire ,ll;Jll!lill ipop,mpo:eamrn: Otta
BHBal)TOJI IIO!)JWtS. p8.SM8poB SJJtep {HeCKOJil,RO \IM), ll aq¢eRTH BX OYll!80TBO
B8Hl!IJl ~ODH!i oneTJnIBO npoJlBJlllT1>0JI xax B BeJIHlmHax oe11em o6pasoBa
HIDI, Tait ll B HMIIyJlI,OHHX CIIeKTpax p0lK.It8BHHX 1!:aOTHU ll mt BaBBCHMOOTK 
OT MS.OCOBOro 1DICJia A SJJtp8.-lllllll8Hll. 

IlOBTOM;Y BSJ118Hl!:e nponeocoB MHOlt80TB8HBOI reHepai:nm B SJq)OH-SJJtep
HHX BSaJDIO,ll;efloTBBJDC IIpll yYepemwx 8H8pl'llJDC, IIOJIYll8Blle 8KCII8pm.18HTM1>
HHX ,ll;8BBHX O COOTB8TCTBYJ]IIDX BBltJIDS.HBHllX ,ltlliM)epeHD;HaJil,HHX oe11eHBJDC, 
BX saBlirCDIOCTll OT 118.0COBOro 'qllCJia SJJCI)B-llllllleHB ll ll3BJl8118Hlle llHqJOIJ,!a
llD O .n,mme ql0pmp0B8Hl!IJI Jll!!JtK.PYIIIUlX lJSOTBD; OOCTaBJIJill'l' Oll;HO HS aKTYSJll,

HHX H8.IIp8BJiemd! OOBp8MeHBOfl ~Smtll BHOOXHX 8Heprm!. 
Komq,emo, MH zsyqa;m MMO ·JicCJie.itOB811HHe nponeccu mnumsBBHoro 

o6pasoB8Hll.ll ? -M830HOB B ~ 

h+ + p - ? + X, 

h+ + A - ? + X. 
?
? 

D1.c:.-i.uniiiwiil GHcnrrJT I 
U?J,Bidl'. HttJJellOUmrl 

6MSJ11-!~TEKA . 
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r.ne h+"' Tl+,1<+; A= D , Li , Be, Al , Cu , IIJlB m.mym,ce I0,5 
raB/c B o6JmcTH ippanleHTSitHH lUlCTmt ny,ma ( XF > 0,5, PT < I raB/c). 

HCCJI8,ll0B8lm8 oCSpaso.B8HWI ? -M8SOHOB Ha BUCOKOM ypomrn CTaTHC
THqecxoA oCSecneqeHHOCTH OTKJ)HBa8T BOSMOJIHOCTL llOHCRS. pe,llKHX MO,ll pac-

0 
na.itOB neffTpeJIJ,HWC M8SOHOB ( ? , Ks ) , 'l'1'0 JIBJJ.l!8TCH llltTya/ILHOff sa.na-
qel .ItJU[ COBpeM8HHO! T80pml 8JI8KTp0CJIB.doro BSEll!MO,lleffCTBWI. Il08TOyY 
Iij)B nO,ltI'OTOBite a1t0nepm,eHTa no HSy,l8BBll pearoJ;III (I) CTaBRJIB.CL sa.na,m 
COS,ll8Hl!SI llCCJI8,ItOB8T8Jll,CltOff annapaTyp!,[, Ra!( H~8JI8HHOi1 Ha perHCTpal\Rll 
? -M830HOB B R8.H8Jl8 ? - 20 , T8lt ll 068Cll8'1JilE8.DJt81 BOSMO:l:HOCTL 

perllcTpamm H BU.It8Jlemm pacna.noB 

? - e+e-, 
0 

Ks - e+e- *. (2) 

UeJJJ, paCSOTH - COS,lt8HH8 rO,ItOCKOIIJil1l8CKOrO 8JI81tTp0148rHHTHOrO R8JIO
pHM8Tpa, 06ecn81DIB8Dll8l'O a@.>eltTllBHym pel'llCTp81J,RJ) H8ffTpe.1II,HHX M830HOB 
( ? , K; ) no DX pacna,nau Ha .ItBB raMMa-KBBHTa KJlll e+e--napy; Hsyqe
BBe C ero llOMOIIILll .IIHltlID'3HBHHX npo~eccoB o6paSOB8Hlffl ? -M830HOB Ha 
np0TOH8, ,It81TOH8 ll CJlOlmHX BJU)BX B ny,max paSJillllHoro Itll8pltOBOro coc
TSBa IIpH aneprJDI :: IO raB, IIOJJY118BB8 HOBWC MHBHJC O ,llHH8MHK8 MHOZS
CTB8HBOro o6pasOB!UUIJI a,llp0HOB B 8'1'01 od.naC'l'li[ 8H8prmI H DX 8H8JIHS B 
p!Jllt8X COBpeM8HHHX T80peTn8CRHX MO,It8Jl81. 

}faytm8JI HOBKSHS. DiepBHe llCCJl8,ItOB8HH OTHomemm BHXO,ItOB ? -Me-
90HOB Jil9 ,It81IT8p!!18BOI MHlll8HH B 'ji+ - Jil :r<+-ny,max. HSMepeHH OTHOCHTem.
HHe BHXO,ItH ? -M890HOB.BO B38HMO,ll8!CTBWDC ".it+-uesOHOB C Up0TOHSMK, 
.1tel'l'OH81111 u am,eMH Li , Be , Al , Cu H BX saBJilClDIOCTL OT xF B 
o6Jm.c'l'H ~8HTSitHH ny,ma, panee He HCCJl8,ItOB8BIIWICJI. YCT8HOBJ18Ha 
98.BJilCHMOCTL ce'!emdt OT uaccoBOro 'IJilCJra A JIJU)6-Mmll8BB: ~ ITT + A- ? Xl -
- A o((xF) • IlpoB8,It8H aua.,ms pesyJIL'l'STOB Jil9M8peBBI B ~ COBpeMen

HHX RBaplt-IIBPTOHHHX IIO,It8Jl81, nos:eommmdt IIOJJy'IJil'l'l, BOBHe ,ItaHHl,18 0 npo
CTpaHCTBeHHO-Bpell8HBOI ItaPTJilB8 H ,llHHIOO!lt8 lUUUil)9JIBHHX nponeccon oCS
pasoB8BBJl 8,lij)OHOB B HCCJl8,ItY8MOI lOIH8M8.'l'IA8CKOI od.nacm • 

Ilpmt'1'H'18CKSJI 1l8HHOC'1'L. Co9,It8H ?6-RaB8JI1,HWf 8JI81tTJ)OWll'HJ!THlll! Ita

JIOp!!IM8Tp rO,ItOCKOJIH118CltOI CTpy:!tTypl ll9 CBJ!IBitOBOI'O CT8KJI8 ll K9118peHll 
ero OCHOBHH8 X8pa]t'1'8plCTKRK B ey,Dt8X e +, _}J +, 'Ji + C m.myJILcmm · 
3-5 raB/c. !Io .1t0C'1'lll"BY'ffll napaueTpaM 1taJiopHMeTp o6ecne'IJilEB.eT BOSMoz
uocn per:a:cTpamm nelTpeJILHHX uesonoB ( ? , K 0 

) no HX pacIIa,ItaM ua 
,ItBa rmma-ltB8BT8 li!Jlll e+e--napy C a@.>elt'rllBHHM fiO,It8llJ18BB8M (B IIOCJI8,ll
H8M CJJY'l88) qions OT sapimenma 8,Iij)OBOB. 

A K°-MesOHH 06pasymCJ1 B pemanm K++A - K°i-X. 
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C HCIIOJILSOB8HK8M RSJIOpHM8Tpa B RaqecTBe OCUOBllOro ,It8T8ltTHJJYJlllS
ro IIpHCSopa BlmOJIH8H aaBepll8HHllff Il:BltJ"1 HCCJI8,ItOBaHJUl HHKJimHBHllX nponec
~OB o6pa30B8Hl'IR ? -M8SOHOD na nyRJIOH8X ll H,Iijl8X IIpH enepr1m 10,5 
raB. Cos~o COO'l'B8TCTBYIJ!t00 MST0MSTll"l8CR08 o6ecne-qeBBe .ItJU[ IIOJIHOff 
06pa60T1GI nOJJY11eHHllX ,Itaruru:x. 

:3KCII8pm48HT8JIJ,HO HCCJI0~0B8H8 H 060CHOB8HS B8CI,Ma II8pcll8RTHBH8R 
BOSMODOCTL npe~SHOHHOff perBC'l'paD.Jm rBJ.1Ma-ltB8HTOB B ROM6mmpoB8.H
HOM ycTpoitCTBe, DltJ.ll:Jqa_!llleM altTJl!Blilli! KOHBepTep, 111HpOK09a30pnyll ,Itpefl
ql()DYJ) Ita.Mepy B Jll1BH8Bllli ro~OCKOJIH118Ciadt ,lt8T8lt'l'Op. 

Jl;OCTHrHYTHB B paCSoTe pesyJII,TSTH H H8ltOIL~emmfl OIIllT COCT8.BWIH 
OCHOBY ,It8JII,Heffmero COBepneHCTBOB8HHR M8To;Ltl'[KH perncTpall,RB 8.lI81tTpo
MaI'HHTHHX JIHBl!eff H pasmrTBSI qll9JA8CKO! nporpaMMU BCCJI8,ItODaHHff nponec
COB C o6pasoB8Hl'leM rBMMa-ItBaHTOB, 8JI81tTpolIOB H llOSHTp0HOB Ha Cll8KTpo
M8'1'pe 'Tilllepon". 

ABTop srum;seT: 
I. PesyJII,TS'l'll paspa6oTKZ, COS,It8.HHJI H HCCJI0,It0B8HWI OCHOBHl:IX xa

paitT8pl!CTmt ?6-KaHannoro -qepeBitOBCltOl'O 9J18ltTp0MarHHTHOro I<8JIOpm.18T
pa Bs cmmnonoro cTeKJia. 

2. PesyJILT8TH BsyqelililH - C IlpHM0H8HB8M 008,ItSHHOfl annapaTYJ)ll B 
COOTB8'1'CTBYlJll8ro MaT8M8TB'l8CKOro o6ecne'l8HWI - HHKJI!lSBBlll:IX nponeccoB 
odpasOB8HWI ? -uesonoB Ha nyRJIOHax B BJU)BX B 06.JiacTH (pJ)!ll'M8HT8IJ;IIlI 
ny,ma IIpH m.myJII,Ce IO, 5 reB/c, B .'!aCTHOCTH, pesyJILTSTH HCCJI8,llOB8HRSI: 

s) oTHomennfl HIDt.JIDSBBHHX .ItH@.lepeHmm.11LHHX ceqemrff oCSpasoBaHruI 
? -uesoHOB B 'TI• -ny'Dte Ha smpax Li , Be , Al , Cu K ceqeHHn 

H8 ~effTepIDI B lDC SBBBCHMOCTH OT Ma.CCOBOro 'llICJIS Sl',Iq)8-Mm!l8llll B qiel!mt.a
HOBCitOff nepeueHHofl XF 

CS) OTHOmemm BllXO~OB ? -ff8SOHOB B Jl + 0 - lI K+ 0 -CTOJ!ltHOBe-
HruDC H ero X F -samrnIDllOCTB. 

Anpoe!amm H nyCS.nm<aym. Jlaccevrmnm Harmcmra·Hs ocnone pe6oT, 
BHIIOJIB8HBHX 8B'l'Op0M B JJaCSopeTOpnl! H,It8pmiX npo6Jreu OHffif B. 1980-1986 rr. 
HSJI0%0HHH8 B Heft M8T8pz8.JIH ,ItOlt1mJtll]38JIRCL H oCScyx,na.,mcL Ha Hay'lllllX 
cermmpax .mm lI l@B3 ( CepnyxoB) • HS COBemamutX COTpYJOili'ieCTBa 'Tll
nepon" n nn cecCHBX Y-qeHoro coneTa ORHH. 

IIo pesyJILTaTmf .It!ICC8pT8Illm onyCS.nmtOB8.HO 6 paCSOT. 

,[Tp;yK'1'yTJ8 H o(5J,6Lf mICCOJ)T8IODI. JJ.HcceJ)T8IJ;HJI COCTORT HS BB8,ll8HWI, 
qeTUpex rJW.B lI 3mtlIIJ'i81mJI. I{a,r,nasI rJiaBa S8.RBJA:HB88TCH JtpaTKBJ.ll! BllB0-
.rtru,m. PadOTll H8.lI0%0lI8 HS 133 CTpalil!lll.8.X, BRJimaJi 38 pltCym«)B, II Tad
.mm B CllltCOK IOIT:llpy8MOA JmT8pa'.l'ypll, co.nepgannnt 12? nasBalmfl. 
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CO,llEPIAHHE PAEO'JH 

Bo BBellemot OCS0CHOB8H8 8Jt'ey'BJ.ll,HOCTl> upod.!811, ltO'l'Opml nOCB$111l8B8 
,ItKCC8pT8ltll.ll. IIOJt118pKHY'.l'O, 11'%'0 n0JIY'l8Hll8 CB8,Jl;emd o·.ttmme q,C>IJIKPOB8-
BHJI .mu,;J[py:mua: 8,DJ)OHOB .fIB1Ul8TCJI BUHOI S8)t8'q81 lt,1III COBpeM8BBOI cimsH
D CJIJll.HHX l3S8JDl(),Jt8ICTBd. 

B (SOJD,IIIJDIC'l'Be U8P'fOBHHX 110,JteJlel Jt,DHa qK)IJIKPOBaBHJI 8,JU)OHa C. HM

Il3'Jll,COII p 0Ilp8,lt8JU!8T0$1 mlplzeHll811 
p 

· lf = ~, (3) 
y 

r.1te ~2 - 0,5 ra:e2 - ipeHt11eB0Jiorx-qecm na:imreTp. 
JleW Tell CYll!8CTBym 110.1{8JJH KB8HTOBO-xpOM0~8CltOro TWia,B 

ROTOPHX 8'1'8 samtCBIIOCTJ, H8 oeeT 1180'!'8 B od.Jracn IJ>Jl81"118H'1'8IUDI '1180~ 
Dy1IX8 ( XF > 0,5). B 110.lteJIJI JU38'l'HHX CTpyH, H8Dp1Dlep, upe.tt,lIOKeHHOI B 
J11CSoT8 Casher A. et al. Pbys.Rev.D, 1979, v.20, p.179118.K'.rlllll:O pas
:enaewol B .IDIII OHHH B.8.Kon8JDIOJIJl'q811, .n.H.JramrJ:ty'c01111 I.HueJ1181ep011, 
ADH8 qK)IJIKPOBaHJ[JI JiiJJJIP31$1. 8,JU)OHOB, T01Dl88,Jt,DH8 Wl)81118HT8IODI D
.1tlP.YJJllll KBapltOB B CJIBl'Jl8THH8 no JU38'1'Y 06"e1m1,' OliOCOCSBHe K BS8llll0-

.1{81CTBIIII, Oilp8,lteJ1118TCJI mipneoe11 

lfr = ~ (1 - xF)• >fF-1.. (4) 

aiteo:r. p0 _ .- Ha'l8Jil,Bld BJIIIyJIJ,C, xF - cJ>elmlaHo:ecxaa nepe11eBBaa. rra111-
11eTp ae Bl(88T CIIHCJI IJJlO'l'HOCD SHepra Ha 8,ltJDDI\Y' AlDIHH. OTpy!IH llJIH 

xo~eHTa HaTJmep.$1 OTpyHH. Ero B8Jlll1DIH8 onp8.1{8JU18T CU8lt'l'p po'1'8-
UIIOBHHX OOC'fomml, JIU8111U Ha Tpa8KTOPJIJDC Pe,ll;U, II B Ita'q8CTB8 ee O~H

D ITJ?IHl1'811T 

ae ::: ( 21ici<Rr1 ::: 1 raB/<1>.u, (5) 

r.1te o(,'R ::: 0,9 ra:u-2 - H8l(JIOB pe~eoBHHX Tp&exTOpd. CooTHOlll8Hll8 (4) 
0Tpu88T 0Jl8.Q'JJllld 118 OCHOBIHX IIpeJtlIOJlO&emd 110,Jt8JJH. BHllOJl. 0 TOM, 'n'O 
~ xsapx 'r0p!IOSH'f0$1 )U38'lHOit CTp3Hoit O cw:tol ae = -d p / d t H 
Ha p&COTOJIBD lfr Tepa9T mm;r.u.o 6p • - c,elfr • 

HllellU[eca 8ltOJI8po18HT&JI:r.BH8 Oit8BD ~ q,()pm:p0Jl8J!JUI p&SJm'IJBHX 
8.JtPOBOB.ltOBOJI:r.JIO upoDBOpe1DIBU. Ilo1ffll.BO B08X p&CSOT8X.88llKCDIOCTJ, (3) 
nocTy.1IJ1poBB.JUlo:r. 11 pesyJI:r.Tafil HS11epemd BHaJJHSHpoB8J!!IO» Ha npe.1t11eT n
BJI811EIBD II8Jm(8Tl)8 \J 2 , ~ ROTOporo -llo.Q'1Wl][Cl, Ha DOl)GOR OTJIJl1Ulll

•eca &Ba'q8Hlla: · OT o,'ba ra:e2 .1to 2;a ra:e2. c.i.tweT omenn, 1l'1'0 afr
lJ>elt'rH 0Yll!8CTBOJ!8BJUI 80ml q,opmpol!BBBII •oc,ae,1tOB8JD[Of> l1pU'l'll'l8CD rom,
RO B upo~ccax IIB0&8CTB8HB0ro, ~8Hl1$1 8,JU)OBOB B IteB'l'p&Jll,BOI odJracD 

I xFI ~ 0,5. Beololla orJllHll'qeBH ,Jt&BHHe o AlDIHBX cJ>cpmpoll8mUI ,me~ o 
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X != , CSJill8IWMH It I, r.rte, B OCHOBHOM, H nposm.mteTC.f! pas.mrcme B npe.rt
CEB.88HWDC Il8J>TOHHIDC H RBaHTOBO-XpOMO.rtHH&filli9CKliX MO,It8Jl8li. 

.Jla,ree BO BBe~eHmt o6ocHOB8HU HHTepecHue C (pli8:II'l8CKOfl TOl!KR spe
HRSI acneKTH H3yti8lilUI m.teHHO pe~fi (I} B JX3.CCM8.TpllBa8MOtt mmeMarn
ttecxon oCSJracrn. 

Bo-nepBHX, 3TO D08MOJCHOCTl, no.nytm:TI, llll(p()p.mIJ,Hll O .iµnme qiop,mpo
IJ8HWI tppa.I'M8HT8J1}l'OHHHX 8.Iij)OHOB B npo~cce, r.rte OTCyTCTBy-8T .ztRtppa.It
I.l,ll:OHHHit BKJia.rt II BMa.It B ce-qem1e o6pasoll!llIWI OT pacna.rtoB CSoJiee Tsm:e
JIHX pesoHSHCOB. (B aTOfi oCSJiacTH 8HeprHH oCSpasoBrumeM peSOHaHCOB, pac
na.rt8DIIHXCR Ha ? + X ' MOlWO npeHeCSpe-qi,). 

Bo-BTopux, cpaBHeBRe HHKJID3:i!BlWX ,JJ,RqqJepeHIJ;RaJII,JmX ce-qend 06pa
soBaHK.1:1 ? -M8SOHa B 'ji+ - H K+-IJy"lltaX .rtaeT BOSIIOZHOC'rl, no.ey,mT:r. 
.rtaHHHe O ero ~PROBOM COCT8Be H JtHH8Mlfit8 poz.n:emur B l!llltJID3lll!HWC 

IIpO.Uecca:x cnocoCSOM, O'rJIH'llillM OT IIpm.-!CHSmIIHXC$1 .rtO CltX nop. 
B-TpeT1>KlC, ItO BpeMC!1H H8'1l8J.18 H8lllHX HCCJie~OBaJmfl (I980 r.} cne

.rtelil!SI no :mmJID3HBHOMy 06pasOBaHli!JO ? -M830HOB Ilpll BH8pl'WIX BHllle 5 
raB OCTaBSJIHCl, B8Cl,M8 orpmm'llemwMll lI HC'q8p:nma7.IHC1, TOJil,ItO ;naHHmm 0 

peaia:omx Ba npoTOHe • 8xcnepweHT8Jll,ll0 He H8y,m.JIOC1, mntlDl8Hl3H08 oCSpa
SOBaHHe Ha .rtelTOHe II CJIOEHHX H,IU)aX B nytm8X paSJnrnioro KBapltOBOro 
COCTaBa. Ilomm:mm:eca BUOOJie~CTBllH pesyJll,T8Tll, 8,ltHHCTBOHHOro BltCllCpll-
1!8HTa (.Am!Memto C.A. a .rtP• Ml, I983, T.38, c.I2I2 H ~. I984, T.39, 
c.649} BOCil0.1lHlt7m B HSBeCTHOff Mepe BTO'r npoCSeJI. B ma: npe~CTEIBJI81ill 
.rtOCT8TOtm0 nOJIHO HBT8rpaJll,HU8 BUXO)tli ?. -M830HCD BC B3BmfO.rt8ffCTBl!JDC 
TI+ , K+ 11 p c IIpOTOHmm H H,lijl8MK Be , C , Al , Cu , uo OTCyTcT

eyeT CllCT8MaTH'q8CKOe H3Y1{8Hl!l8 mIRJIJlSl!BHU:X: ,D;Rqxpepe~EIJil,lJU:X: ce-qend 
(IIOCJI8.itHHC nOJiylleHU 'l'OJll,KO .Jt,1ISI CSepHJIJIHeBOI MmneHH} H ltX A-saBHCHMOC
TH. 

B 88lt7IJOtmT8JILHCff 'IIBCTH BBO.rtelllIJI cqioi:uy.mpoBaHa ~eJll, paCSOTH H ne
pe-«mCJieHH ltpaTKO no rJiaBaM OCHOBHJiO pesyJll,TSTU, nOJIY'IOHHHe D ,JJ,Rccep
T8JJ;ROHHOI pa6oTe. 

' B nepool rJia:Be o60CHOBHDaCTCR BHCSOp OCHO:mtl,IX ItOHCTpyltTBBHHX na-
pa.M8TpoB H Ilpm!O,ItKTCR OIIHcrume 76-ItaHaJJJ,BOro ro.itOCKOJII!118CKOrO SJiex
TpoMaI'HR'l'HOro ltaJIOl)l!M8Tp8 (p:110.I), COS,ItWIHOro .I{,IIJI H3Y1{8Hllll pemo:utl 
(I) H JX3.cna.rtOB (2) Ha ycnwomce 'Tmrepon" .Ka.nopEMeTp COCTOHT HS mm
aeooro ro.rtocxoJm1lecxoro .rteTeltTopa JII'Jl (62 aneMeHTa c paSMeprum pa,ItJm

TopoB IOxIO:x:35 CM} H f.6CIIOJIOZ8BBCrO nape.rt Bm.f mtTmmorO KOBBeJ)Tepa 
. AK (I4 RaHaJIOB, TOJllllHHG 8Jle:d8H'l'OB no ny-cmy 2,4 PMR~OHHOli ,IJ;7IliHH). 

B Ra'll8CTB8 J)a.rtlmTOp0B MO.eyJieff JII')J; H AK HCUOJil,3Y8TCJI CmmIWBOe CT8RJIO 
'NI (Jlll.JtKBTI}l'nHHaJI ,IµmHa X0 = 2,5 CM} BHcoxofl npospa,moc'l'l!. Ilp!MeHeHHe 
mtTHBHOrO.ItOHBePTepa Jl88T B03MOlmOCT:r. ~KTlmHO pas.rt8Jm'J.'1> CHI'HaJ!H 
OT sapmremna: 8Jij)OHOB 11 BJICKTp0llOB (IICSln'p0HOD} D .rteTeKTOpe, 1l'r0 ue
oCSxo.ztm,10 np;1 nOlilCKe pacna.rtOB (2). 
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Pllo.I. Odllld EmJt 7&-R8H8JII,Horo e-J
Jt8'1'81t'l'Opa. AK - 81tTIIBBHI ltOB
B8P'f8P, JII'JJ; - JmBHeBHlt ro,no
CR01I1111eOltBI .D;8T8lt'l'Op. 

Jr.a.nee B &TOI rJIS.Be 

Kpe.'rltO OIDl:CHBamOJI ROHCTpyit
D;m 8JI8M8B'lOB JII'JJ; (OBS CJie
,11yeT, B OCBOBHOM, IIpKBJl'l'OI 
Ba JC'1'8BOBR8 "Clmla" B ~BS) 
B AK, CBCT8MU IIB'l'aBJUI, CJI8-
ll8BBR aa .JtP8lp cne1tTp011eT
PA8CRBX TpeltTOB, C'1>8M8 ~
ma. 

Coa.namml e-J-,neTe1tTOp 
DM88T Bn8P'l'YPY = 0, 63 M2, 
odecne1UtB8.lll{yl) BCCJie,noBSHBe 
pe8lCil;ldt (I) IIpB JDOJyJI!,O8 

= IO raB/o B OdJiaO'l'B CWQI'M8B
'1'8Il)IB 118.0'l'JIU Dytma ( XF" > 0,5, 
PT < I raB/o), ~e, UK 

. yxa&HB8JIOOI, JlHlll8 • 81tCII8pml8H
T&UBIUI JmlJ)opl8ll;IUI IIO PR.11Y 
cylll80TB8BHHlt BOIIpOCOB ~
llllltll 'MHOlleOTBElHHOro p0Jr,tt8Hlts: 
8,lij)OBOB,.D;O B8118Jl8 B8JIIIIX BO
CJI8.D;OB8BJ!I OOT8.B8JI8CI, B80I,Ma 

orpmneBBol. 
Dropu rJUma IIOOBRJ118BQ BOCJte,ttOBSBD> X8pmtT8JIIOftlt .D;8T8:K'1'0Jl8 B 

I11U8% noanpoHOB,,IO)()BOB B ~ -tl880HOB O JJmY.1ll,08IIJI 3-5 raB/c. 
'l'lmJl1mHI IIpllllep p&OJipe.D;8JI8BBR 1D!:0Jl8 sapel'BCTIJIPOB8BHHX ll08BTpOBOB IIO 
B8118peBBOI B R8J10pm18'1'pe 8B8pl'BB II01t888H HQ JIIC.2a. ~epre'fll1!80lt08 
pe8pem8BB8 .D;8'1'8KTOpa oupe,ne.mmoo1, n;r.t'8M anJipOJfCBMSIJ)D[ uo.itodma OII8K
Tp()B peoupe.D;eJI8BB8M l'aycoa (1110.26) BB o.ny,me IIOII8,1t8Bllll ll0arrp0BOB 
B ~eJl'l'P IIIOJ,;y'JUI JII'JJ; OOC'J.'aB1Ul8'l 5.,,./ E . = 0,08/vE ( r3 Bl •.. IIo .D;00'1'JII'By
'f<:Ml · 8BQ,teBD> &BepreTK11eo1toro pespememm B od.Jr.ao'l'H &Heprn 3-5 raB 
( = 4%) 008.Jt8BBHI mum .D;8'1'8R'l'Op He yoTyDae'l' m,y1'JDI B8B80TBJDI K8JI.OpiD18T

paM D OBIIBJJ;OBOro OT8l'CJ18 C IIplDl8JIIO 'l'SDM ll8 p&SNepou JNem. 
HCIIOJD,SOB8lllt8 ~ KOEyXOB (BS 3t80'1'll) UJIIBO,ttllT K uoore

pD (.no 40% B 08IU:IX BedJmrollpilJl'rma o.ny,max) wepro JDmWt B sasopax 
M8:l,'Q' pe.D;U'l'OpaMll 9JI8M8BTOB .D;8'1'8ltTOp&~ Hmm dWl BHpado'l'aH B 81tOII8pi[
M8Jl'l'8.llBO.BOOJl8.D;Oll8B .K'l'Jlllmll 8JII'Oprnl-BX y,18'1'8 0 BCIIOJD,80B8BB8 JtO

TOporo ~ BOBIIOXHOC'l'I, 00xpmm'l'l, llHOOlt08 8B8pI'8'1'll,t801t08 p&8pelll8Bl!l'.8 
1Ip.1[dopa BB 8fllX OJJY1i,UX - lIJII pel'JlO'l'paIJ)D[ JDIBWI B '18THpeX O'18'1'1UIE8.X 
(DOT8J)JI B 1!}rfX •~eJ.tSX") paspememi:e y:ly,ll!ll88TOJI M8H88 ,rey Ha 20%. 
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Pllc.2. a) Paoupe,neJieHHJI CBrHMOB OT 
II03B'l'p0HOB H 'TI+ -tleSOHOB 
no HSM8peBHofl B AK + JII'.D: 
8HepI'HH JDU3HJI, E'nOJIH • • 

Cl) lJmt OT IIOSHTp0HOB • 
CIIJIOIIIHSH DBM - paoupe
.D;eJieHHe I'ayooa. 

}J;rJJ. H3M8peHllH KOOp,ItimaT 
M8CTQ llOIIa,ItaHWI B .D;8TeKTOp 
raMt,m-KBaBTOB, 9JI8lt'rp0HOB B 

llOSHTp0HOB MH npm,!8Hlt1m HSBeCT
Hllfl MeTO.D; OIIpe.D;eJieHHJI ltOOp.D;H
HaT C IIOMOllU,D 8KOII8pm.teHT8Jll,
HO BSMepeimOI 88.BHCl!MOCTH pac

'Dpe.D;eJieHHSI 8Heprim JllIBHJI B 00-

Ce,D;JmX C'leT"IHK8X .D;8T8KTOpa OT 
MecTa non:a,ItaHWI 9JI8KTpoHa (uo-
SHTpoHa) B HeM. B paeloTe IIOKa
sauo. 'lTO IlpB npHHJlTHX 3Ha'IH

T8JI!,HmC pa3Mepax .ll"leflKH ( I Otl 0 
CM) H ltOHCTpy:KUHH MO.n.y~efl C 
HCllOJII,30BamleM BTOro MeTo,na 
.D;OOTJ!I'QeTCJi BHOOKOe ROOp,D;BHQT
HOe paspemeHHe 6 x = IO MM 

(Cpe.l¥JeKB8.D;p8THtmOe OTKJIOHe:ime) 
IlpB 8Heprm1 5 raB H Jl8BHOM8p
HOM 380Be'IU'll38HHH_ noel IIJIO~a.ztH 
Jltleillal:. 

lfa.nHqze rutTHBHOro KOHB8p
Tepa .naeT BOSMOZHOCTI, npHMeHHTI, 
OII81l;J'[8Jll,Hlll KOOp.D;HHaTH!rlf ,D;eTeK~ 
Top. paoJIOJllU'aeM!d M~ AK H 
.nr.u; • .D;JIJt OYllleOTBeHHOrO y.ey,mie-
HHJI 1IpOCTpaHCTB8HHOro paspeme
Hl!JI DpBClopa. B .nzooepTamm llpH

BO.D;HTon OIDl:OaHH8 BtmOJmeHHHX 
H8MH TeOTOBHX HSMepeHHI O BOJIOJII,30BaHJl8M D!HpoK08880pHOI .npel<Jic>BOI xa-
118:pH (llUlK) o AJIHHOI ,Iij)81ile .no IO OM B Ka'leCTne TaRoro ,neTeitTopa. Yo
TBHOBJieHo, 'ITO JipBMeHeHHe llUlK H oneU118JII,HO paspaeloTaHHOro H&m M8Te
MaTH"l80R0rO oelecneqeHHSI .D;JIJt oelpaeloTRH IIOOTynannel O .H88 mtlJ)opramm 
odeone1111Ba8T peXOp.ItHOe IIpOOTpaHOTBeHHoe paspeme:ime ox= 2 MM IIpil 
aHepI'Bll tmoTHit 3 rsB. 

Jr.a.nee B 8TOI rJIB.Be Ha OCHOB8 opaBHe:imn pesynTaTOB B8M8peHHJI des 
AK .II O AK Jl88HOII TOJillllDW .D;eJia8'l'01I BliBO,lt O TOM• 'ITO HEIJIR'IHe aKTJIBHOro 
KOHB8p'l'epa HS OBHBitOBOro OTeitJIS. BUOOKOI 1Ip03Jl811HOOTH TOJlllll!lIOI 2,4-4 
XO He yx_y.nmaeT OOHOBHUX X8Jl8K'1'8PHCTHR .neTeKTOpa I1pB YCJ!OBHH TDtQTeJII,
HOI :Ka.llitdpoBRH ero 8JieMeHTOB. HoOJie.nymcn pa3Jm100le BOSMOZHOCTH 110-

JIOJII,SOBalDIJ! HHqlOp,!8IU!H o AK H JJI'.D: .D;JIJt OOYllleOTBJiemm ll@>eKTHBHoro pas
,neJieHHJI OHrHMOB OT aneKTpoHOB (ll08HTp0HOB) ll sapsmemmx a.npoHOB H 
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IIpl![BO}Ul'l'CJI excnepm1eHTSJW10 .ll:OOTllI'BY'fHe SHa11emm ypoBHSI'. IIO,ll;aBJlemm 

8,lijlOHHOro qx>Ha B ltSJIOpHM8Tpe (~ 2, 5.1cr3 Jip1![ Ee± ~ 5 reB). 

B ltOHll;e rJiaBH H3JIBI'a8'l'CJI paspaCloT8Hl!HA H8MH ycOBeplleHCTBOBSH

md B8.p118HT HSBeCTHOro M8TO,ll;a K8JD1Clp0BKH 8Jl8118H'.r0B r0,1tOCltOIIH1180RlDC 

,1J;eirexTOpoB IIo · pel'Hc'l'pHpy8111,1M pacna,nay 'TI
O 

- x ? -11esoHoB Ha .ll:Ba 
raMMa-ltB8H'l'a x pesynTaTH ero JipBMeHemm .JtJJJI .76-R8H8JII,Horo e-]-,1J;eTe1t

TOpl. Ham B8.p118HT 118TO,ll;8, B OTJlH1Dl8 O'l' paHee paSpl6oTammx .1U)YnlMH 

aBTOpaMH, ytDITHB88T H8Jll111118 AK, SH811HT8JlliBll8 9H8pl'8'fH118CKH8 IIOT8pl'I 

B sasopex 1181'JtY pe,tt1aTOpmlH 8Jl8118HTOB H 8Jll"Opl'ITII OIIpe,ll;eJiemtll ltOOMJ,!
HaT 1'8MMa-KBaHTOB IIO 9HepropaCIIp8,ll;eJieHHll B 0118T"ll!m8X .JII'J{. HCJIOJII,SOBa

BJle OIIHC8llHOro 118TO,ll;8 JIOSBOJDIJIO, He llpJICleraa 1t oaiteIIJl[WiTOyY ~eJII,

HOyY CIIOCOCly lt8.Jllldp0BRH B MOH0Xp(l(8'l'H118CKOII IIy"IK8 8Jl8lt'rp0HOB (JIOSll'l'

poHOB), ~'l'lt8JlllClp0BaTL 9JI8M8HTH AK H JII'J{ C ,tOC'l'8'1'011HO BllCOltOI TO"I-· 
HOOTLl>o 

B TpeTLel rJiaBe paCC118Tpl'IB8.8TCJI IIOC'l'SHOBKa, IIp0B8,ll;8HH8 H oClpa-

6o'flta pesynTaTOB 91tCII8pmleH'f8 IIO HSY"lemm llBRJm3JIBHOro OClplBOBS.HHJI 

? -M880HOB B IIy1D't8X paSJJB1moro KBapltOBOro COOT8B8 HS IIp0TOH8, ,1J;el

TOH8 H S{Jij)lllo ? -M880Hll. pel'KO'fPKl)OBaJDICl, JIO HlC pacII8,Jt8Jof Ha ,ll;Ba 

1'811118-KB8.HT8. 
HaClop OT8THCTHltll JIO pe8ltD;HIDI (I) IIpoBO,ltlfJICJI 0 HCJIOJil,SOBaHHeM cos

,ll;8HHOro e-]-,1J;e'f81tTopa H .npyroro oClopy;noB8HJIJI oJie1tTp0M8Tpa "I'lmepoH", 

plCIIOJIOll8HHOro .Ha 18- II KBH8JI8 YOltOPfte.JrJI i§B3. ( CepD:yXOB). YCT8HOB

K8 BIUIIR8JI8: 

a) IIy"IKOBll8 Jt8T8ltTOJH (~OHHH8 Iii 11epeBKOBOKH8, IIp0IIOp

DJl[OH8JlliHH8 It8118pll) Jt,1UI U8B'l'JIWD8IT,IPI H HSM8peBHJI HaJipaBJ[eHHI II8pBR

ma 'IJBODit; 
Cl) xp11oreHHyJ> llllllleHlt, 88IIOJIHJl8IIYI) DJtl(Di BO,t0p0Jt011 H ,nel'l'epHeM, 

B B;lt8pBH8 Mllll8HH pasHOI 'fOJIIUHH;, 
B) 8IIII8pl'fYPY ,JtJIJI pel'll0TpBI11DI 11BOTBit - IIp0Jij'ltTOB BS8DIO,telc'fBHJI 

IIY11K8 0 lllllll8Hl,I) (pHo.3) • Boc811L llJIOOltOOTel IIp0IIOp[ij,IOH81™U:IX Rall8P Ill{ 

H O~TlfJ1JUD1KOHHHI rO,ll;OOROII H OJIYDJ111 ~ BOCOT8HOBJl8HU Tpl8ltTOpill 

BWI8'f8 sapimemna: "IS.CT~ HS lllllll8HH T. B. BJielt'fJ)OMarHHTHOII lt&lIOpm18Tpe, 

0Cyil80TBJ!Jtla0l, perxc~ r81111a-ltB8HTOB, 9JI8ltTp0HOB H IIOSHTpoHOB. 

JteTeltTOJH YOT8HOBD Cl:wm BM1l118Hll 9 B JIDmi' 0 SBM EC-IOIO, ltOTO

pu ooyntecTBJISUia 1t0HTPOJII, sa 8IIII8pa'f1POI, H81tOWieoe x saJIHoL IIOCTY

JiaD11el l1Bqx>Jl(8JJ;IIH H8 llarHHTHHe JI8HTH. 

· HSMepemm IIp0B0.11;11JIHC1, B IIy11Ke IIOJiomrre.iwmx 1180~ o mmyncoM 

10,5 raB/o (plsClpoc :S I%) H HH'feHCHBHoon1> = 106 o-1 • B IIy11Ke oo.nep

lli8.lloc1, Jipl![Cl.mlBJrr8.ILHO 67% 'TI+ -M8SOHOB, 6% K+-11esOHOB, 25% IIpo'l'OBOB 

E 2% MllOHOB H II08H'l'p0HOB. 
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P.e:c.3. AimapaTypa .JtJJJI pel'HCT:pamm BTOpxqma 1?B.CTm:t. T - MHllleHL, 

Ill{ - IIpOIIOpmIOHSJII,HHe RaMepH, H - Cll;IDITll'JIJUDl;l{Ommfl ro,ll;OCltOII, 

AK - 8KTHBHHI KOHB8P'f8P, JJI'JJ; - Jll!BH8Bml ro,ll;OCitOirll'Iecm 
,Jt8'l'8KTOp. 

=o . .lv!JI JIO,ItaBJielDIJI qx>Ha OT . Jl -M830HOB B 'l'pmT8pe TpeCIO:eaJIOOl, O,ll;-

HOBpeMeHHoe 9H8pI'OBll,ll;eJI8HH8 Clo.m;me 2 raB He MeHee "leM B .ll:BYX rpyIIIIax 

SJieMeHTOB JJI')l (HS ~8TllpeX) • PaaCl:e:emre _0118T11HltOB JII'JJ; H8 'l'pHITepHHe 

rpymw Clwro oc~ecTBJieH!) TaIWM oClpaaoM, "ITO .It8HH08 TpeCloB8Bl'Ie 0ClecIIe-

11HBaJio . JIP8HMYDl8CTB8ImyD perHCTpaD,Hll 4 4 -OOOTomnrlJ C a@)eKTH:BHOI 
Maccoff CIOJll,llle 400 MaB,lc2. . 

B RaqecTBe MHlll8HH l'IOJIOJil,SOB8JlHCb D)tRJ!e BO,ll;Opo,t H ,ll;effTepml l'I 11e

Tllpe E;It8pHHe Mmll8HH - Li , Be , Al , · · Cu • HmaepeHHJI Ha Be , . Al 
H Cu npoBO,ll;MHCL JIPK H8CKOJIJ,KWC '1'0JllltKH8X JtJ!H IIOOJI8,Dy111tero Y118Ta no

T8pL raMMa-ltBWITOB H 8lt0Tpan~ ,ll;aHHHX K "uyJieBoff" TOJIIIIHH8 immeHH. 

3a BpeMH uaClopa qepes ycTBHoimy Clwro IIpOJiyllleuo 4,6•109 '.iT+-Meso

HOB l'I 4,7°10
9 

K+-MeSOHOB. Ha M8I'llll'l'Hll8 JI8HTH Clwro 38IIH08HO I,7 wm:. 
OOCIH'l'd. 

.!J.aJiee B aTol rJiaBe omtcuBaeTca 0Clp:1,6oTRa 8Rcnepm.,e11TaJII,ma ,ll;aH

rn. IIporpaMMHHI 1tOMIIJie1tc, 0CleoJie11HBRmtd BOe ee 8T8IIH - O'l' peKC>HCTPYK

~ COCIHTH:I ,ll;O llOJiy118lDIJI OOOTB8TCTBYIJltHX .nxqxpepe:immm,ma ceqeHHff t 

CO,ll;8plEH'l' OltOJIO 30 THCH11 0Tp0K HOXO.itHOro T8KCT8, B OOHOBHOM, H8 ffllmte 

WPI'PAH H IIOCT8BJI8H Ha ClasOBHe SIM UII{ OWIH Ec-1060 K Ec-1061. 

OCHOBHOe BmtMSHHe IIPHpaCCMOTpemm BOIIpoCOB peltOHCTpyxlUDI OOCIH

THI y;neJU1eTCJ1 Wil'OPH'1'tfY' paCIIosHall8HHH JIHBHel H BH11HOJiemm u &Heprd 

B YOJIOBHJDC KpynHOff (IQxIQ CM ) SI118M lta.1IOpm18Tpa. B OTJIH11H8 OT llpJI

MeHJieMHX ,JtJIJI IIO,ll;OClma IteJiel CIIOC060B B .ztpyl'llX ,ll;8'f8K'l'Opax 0 T81CIDOI[ ze 
CIOJil,IIID!ll Jl88118pe.llH SI118fbm s.nec1, ,ItOOTHreyTO aifxPe1tTHBHOe pas,neJieBJle IIe

pe~CJI JDIBHel BWIOTl, ,ll;O paoC'fOJllDIJI 1181'JtY HlC OOHMH Ha Jie~el 

ILlIOOltOC'l'll Jt8T8KTOpa I, 5-2 D ( D - JllHPHH8 JNelKB:). ST0 ~Cl, o.ne

JiaTl, IIyT8M BB8,ll;8Hl'IJI: B Ilp0It8.ll:YJ>Y BH1DICJI8lDIJI 8H8prd JIHBHel BeCOBHX 
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MHODl'l'eJiel, yrm'l'HBallllllX X8JeK'l'8pmll pa:mep IIOIIepe,moro IIpoqlltJIJ! .mm
HJI B OBBHJlOBOM C'l'eMe Jil II01J;06pammx IIO pesyn'l'8'1'8M M01{8.7IHpOB8HHJI. 

Ilpi odpa6o'l'Ke ,nammx aHSJIJilSJilpOBaJIJilOL COdlfflU[ C 1DICJIOM Hafl1{8H-

HWC raMMa-RB8HTOB (JIHBHeff) N r ~ 2 • ~,ItBSm MHOlK80'l'B8HHOOTL IIOCJI81t-

Hll B OTOdpaHHHX codHTHJDC OOC'l'ElB.lmJIB. N 
4 

= 2,13. ln.11 lt8Z,ll;OI nape 

raMMa-KBaHTOB Bt:Al!CJlltlISO}, nx 8@)ex'l'HBH8Jl MaOca M11, IIOIIepe'DIHI m.1-

n:yJII,o PT Jil ~baHOBOXM uepeM8HH8Jl XF - p~ / (p;1mQx· BeJn:rtmHa 

( P-;jlmax dwra onpe1i:e.:rreHa :e:s peaKIUd Tt+n - ?P H K p - _K+p? 
B CJJJ'1188 Bsam!01teAOTBWI 'TI+ - JI K+-MesoHa COOTB8'l'C'l'B8HHO. Ilp!I ~11110-

~emm IameMa'l'll118CKl!X IIapaM8'1'p0B JilCIIOJll,SOBaJIHCl, ROOp,IO!H8'1'H '1'0-cntH BSaH

MO,ItelC'l'BlUI, Hal.IteHHOI DO IIepece11emm Tpeita ny-qKOBOI 1mOTJill\ll C Tpexa

MJil sapazeHHWC B'l'OplAHliX tJacTHn. B OJiy11SJDC, xor.na IIoCJie,ItHHe He d~ 

sapel'l!C'fPHPOBaHS, sa TO,m;f Bsm!M01{81CTBWt IIpHBJOOIJUlC!, cepe.ItBBa MB1118-

Hll. 
IIOCJI8 HOp,mpC>Bltl!I Ha OOOTB8TC'l'eyDltJile MOHJil'l'Opmle 'qHCJUl B BIAJil'l'mmJI 

"IIYOTOI Ml!lll8Hll" KOJIB'l80'1'BO codHTd (11-ROMdBHand) B lt8Z,ll;OII ( XF • PT)- . 
JIHTepBaJie xoppeR'l'JlpC>BaJIOOL Ha ~KTKBHOCTL pel'l!OTpanmt NMMa-nap 0 

BHBS.pll8HTHOI uaoool B o<SJlaoTB MaCOH . ? -uesoHa ';.fl" (xF, PT). paco,m

TSBHYJ) M8'1'()JtOM MoHTe-Kapno O y-qeTOM ooodeHHOOTel reOM8TPJDI JC'l'aHOBXII, 

'l'p!IIT8PBOI JlOI'BIQI ll 8Cpp8KTKBHOOTB BOCC'1'8BOBJ18H1UI codHTd P8ROHCTJ!Yll-

py111tel IIporpaMMOA •. .IJ,aJlee ,It.JU[ RUJtOrO XF -BHT8pBSJia C'l'pOJIJillCl, pac-
llpe1t8JI81W1 no M~=Tel'pllpOBaHBHe no P-r B odJJBcTH P-r = . 

-=0-0,8 rsB/c. •· IIpm.!8p TaRoro pacnpe1l;M8HWI IIOKaSaH Ha pzc.4. 

KomAecTBO ? _-tl8SOBOB B RaZJtOM XF -HBTepBSJie ,ItJU[ RaZJtOI Ml[-

meJDI (BJJB TOJIDtllHH lllrDll8Bll, r1te BX B8CltOJILlt0) OIIp01{8JIBJIOOL Dy'l'8M aIIIIpoR

CJ048nD cneRTpC>B IIO M11 ~el 

F(M l = N'.IT~G'ji
0

(Mrrl + N?-G~(Mfr + N<l>0~BG!Mal, n . 
,..,.0 

r,11;e G Jl ·? - pacnpe1l;8Jl8HU l'aycca .11,lU! mntoB OT paCIIa1J;OB Ti 0 
- B I) -

M8SOBOB, BG(Mffl - 1'8MM8-paoIIpe.ll8JI8Bll8, OIIllOHBallllee Hepesouaaomd 

il>OH, a N'TI
0
,?,4>0 - OOOTB8TO'fB11111118 BltJI8,ItH 9'1'llX paonpe1l;eJI8Bd B 1t8B-

md OII8RTp. 

B ~8 r.lUUlH IIp!illlOM'.l'OR IIOJJY1{eHBHe pesyJII,TaTH ,ItJU[ O'l'HOmeHd KB

EJlll8llBBHX ~1)8Hn118Jll,HJ,IX oe118Hd.o<SpasoBBH11J1 ? -118SOHOB B·:aueMa-

TJA80ROI od.lmoTll X F ~ 0, 57, PT ~ 0, 8 re}V' O, KOTOpi8 8BaJIJilBlilpym'-

OSI B 0Jl8JJY1!118I rJISBe: 

RD (XF) = ddfi (n+o - ?XI/ do {'Ji+p - ?Xl; (6) 
xF dxF 

RA (xF) = ~~ ('ii+A - ?x) / ~~ (TL+□- ?Xl; (?) 
. r- . F 

A = L1, Be, Al, Cu; 

IO 

I 

I 
l 

1 
~ 
I 
\ 

Re (xF) - do tK·o - I) x l / E.2.. ur+o- ?x I. ca> 
dxF l dxF 

~ ~ ~ i i 
~ 1.6 t 
al ... 
~ 1.2 

~. o;ro+ o,7. 
11, j PT• Ot BOOMiB/c 

N 

z 
<I 

08 

0:4 

0 200 400 600 800 

Mll'(M38/c2) 

PHo.4. IlpmAep pacnp81tenemm C(?dHTd 

no BHBBpiUlll'l'HOI Maooe nap 

rSMMa-ltB8BTOB B pea.ia:om 

Tt•+ D --1rX. M~ = 546j:2 
MeB/o_2, (5? = 4?.;t3 MaB/o2• 

2 OTBomeHBSl RA xopomo 

('\'.1/NDF ::: __ 0,9) IIapaM8TJ)HSYJ)TOR 

98.Bl!ClDIOCTLD 

RA (xF) ~ AoC(xF), (9) 

O'fltY1J;a CJI81{y8T, 11TO K OBWJ ce-

118Hlffl ~('TI♦A--?Xl ~ A ol(XF). 

Ilo~eHHHe B 1{8BJl'l'B BHT8~ 

B8JIBX IIO XF SHalleHIUI II8P.3J48T

pa ol( XF) Ilpe1t0'1'8l3JI8HH Ha p!O • 5. 

qeTB8P'£M rnSBa nooBR111eHa 

T80pe'l'llll80ROI Jilll'1'8pIIpeTEmm! IIO

~emmx peay~TaToB. 

B nepBOM naparpaqie rJiaBH 

noxasaHo, 't{'l'O m16,Jmlta·mudto11 
6HO'l'plil pocT O'I'HOlll8HHJI RD(xF) 
o poOTOM XF (pio.6) MOEIO od'b-
SIOHB'l'l, B paMK8X . pe,IOKeBCKOro 

II01tX()1J;a R OIIKC8HllD JilBMD3JilBHHX 

IIpoD;8CCOB, y-qll'l'HBSJI BBa'IIHTeJIL

B08 BJIIIJDllle BOSdYJt.IteBd ·dapBoa

ma: peaOBaHCOB Ba IIOBe.D;e:ime HH-

~ to 
~ .... 
"II 0.8 

(d.) - 050 • 002 
XF 

0.6 

o.,f- ++ +++++ + 
02 

06 07 08 09 to. 
XF . 

PHo.5. IloitasaTeJIL CT8II8BJl o( ( XF) B IIapaM8Tpl!SSD;im (9). 
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PHc.6. Omomelllfe .ztH\®epemnmm,ma: ce-qe

mdt oCSpaSOBaHRII ? -M830HOB Ha 

.It8lTOHe H Dp0TOHe. IJymtTHpH8.f! 

KJlHB8JI - pesyJI&TaT pac-qe-ra c 

Y'{8TOM BOSCSyx,nemd yxasamwx 

CSapaoH!WX pesOHaHCOB. 

KJm3.IIBHl.lX ce11emnl poz.zteHWI 

?-M830HOB IIpll xi:- , CS.mrs-

RHX lt I (CM~ nymtTHpHYJ) 

KJlRBYD na pac. 6). · . 

Bo BTOpoM Daparpaipe 

DOJIY'l8HHI:l8 ,Itamme Ml! OT

HOmemd R .tJxF) (PRC.?) ana

.mts:wpymc.a: na npe,ItMeT Hs

B1Ie11emrs: BHq)O~ o ;ltllH

ne qiop,m:po:samtR JllJJJ;HpYll!tmC 

8,ItpoHOB B MO,IteJm ltB8THHX 

CTpyn. 

EcJJH HHEJID3HBH08 .Itit4r° 
ipepe~JWioe ce11elllfe oCSpa

soBWmJI ? -fll8SOHOB Dpe.lt

C'l'am!M B mme 

d6 {;,.,.+A XI 
dx JI -7 = 

F (IO) 

= d6 {'TI+N-? X l. AefflxFJ' 
dxF 

r,Ite ~ fi ('jtN-- ? X ) - ce-qemi:e oCSpasoBalllJR Ha OT.It8JI&HOM JcyltllOHe , 

8 A e ~f (XF) - 38BHCSDll88 OT xi= aifq>eKTHlli08 11HCJIO HyltlIOHOB B R.It-
pe, TO cne~ecm BH.It 38BHCHMOC'.ffl ( 4) .lt0.D8H IlpHBO.ItHTl> K D8.lt8IillD 

Aeff{xF) npH xF , CS.mrsux It I, Hs-sa DOrJIOllleHWI B H,lij)8 ?. -Meso-

HOB, CqJOJIIHpoBaBIIIHXCJI Ha M8JIWC paccTOJllDJ.ltX. ~KT D8.lt8HWI ~efflxF) 
1IPH XF -- I HaCSJm.na;rca IIpll m.myJI&ce Po = IOO rsB/c B HHKJIJJSHB
Hlil pe8KIOUIX p Pb - pX H 'ri♦Pb- Tl +x, 0.ltH8KO ero HHT8pnpeTauim 

88Tl)Y.ItH8Ha IIPHCYTCTmI8lll ~OHHoro BRJI8.It8. 

PesyJII,T8TH pac-qeTa ~ RculxF) = 1 A~½ (xF) , r,Ite Omf..lt88TCR 

CaJK>e Clt1Il,H08 II8.lt8HH8 Aeff (xF) , BllDOJIHeHHOro C npm.f8H8HK8M CTaH.ItSI>T

HOl r.nayCSepoBCKOI T8XHHIUI C y-qeTOM ;ltllHHH q)pan&8HT8Il;Hll (4) 1IPH H8Clt0JI&

REC SH8'Cl'.8HBJDC cle , IIOltaSaHH Ha pac.8. Ba.l:tHo, -q,ro 1IPH a: ~ 3 rsB,I~ 

Jt.1.(JI X F ;;;i,, 0, 6 ( SSXBaTHB88MaJI Hmm IUIH8MaTH"{8Clt8R o6JmCTl>) Bll11HCJI8H-

H08 Rcu llplltTH118CltH nepec,aeT 3amIC8Tl, OT X F • aro MOXHO 00'1,JIC

HHTl, TeM, 11To B sro:lt oCSJiac'l'H lfr ~ I,4 !tlN CIIPH ae = 3 raB/~), 

T.e. M8Hl:dll8 Cpe.ItHero M8ZHylt!IOHHOro paCCTO.mntf! B H,lij)8 M8)tit (::: 2 ~). 
IloC:ttOJll,lty H81Ill[ 9ltCII8JlRM8HT8.IIl,HH8 .ltaHHH8 He oCSHapymrnam yCSHBa»-

111e:lt SSBHCJDIOCTH RculxF) , TO B paeloTe ,It8Jla8TCJI BUBO.It O TOM, 11'1'0 

12 

~ 
Cc: 12 

10 

o Cu/D 
A Al /D 
□ Be/0 
c,Ll/D -~+ 

: :~~--Jr++~=---+ 
, , +t +r--t +---•-
. ±4:=: ~~ ½· '"' ~ 2F~~~t~-

U 

0.6 0.7 0.8 Q9 to 
XF 

PKc. ?. ·()fflomeHM RA{xF) • IlymtTHJIIH8 

IlpRMH8 - paC118T DO r.naydepoBCJtOI 

110.lteJlH IIpll OTCyTCTBHH ;ltllHHH qx>p
MHpOB8BKH.. Cn.lIODIBM ltpKBaJI -

p9.0118T ,MS Rcu(xF) C y-qeTOII 
.ltllYXPQTHHX Depepaocemm:I. 

;ltllHHa q)pal'M8HT8Il;Hll JllJ.ItHPYl>-
lllllX KBapKOB 1IPH Po ::: IO 
rsB/c ueHl>llle cpe.ItHero pac

cTomnm M8Jr,ey HYRJIOH8Mll B 

smpe, T.e. ae ~ 3 rsB/~. 

:3To SHa11eHHe s8111eTHo Dpe

BH111aeT oneimy (5) ~ cTa

TH'l8CROff CTpyHll *, HO cor.xa

cyeTCR co sHa11eHHeM ae ::: 3 
rsB/«u, na1bi;emmM IIpll aHa

JIHse .1tammx no oCSpasoB8HJU) 

nap 8,ItpoHOB C (SOJJlJIUO(H p'l' 

Ha JJ.ltl)8X H ,1t8llm,lX DO 8,ItpoH

HOyY poz.lt8HHI> J / 4J Ha R.It
pex (B.Z.Kopeliovich, 
F.Hiedermayer. Preprints 
JINR, E2-84-714 and E2-84-
BJ4, Dubna, _1984-). 

JJ.anee B STOI rJiaBe Iio

RaSaHO, -11'1'0 npa ~e qiop
JmpOBaHJUI, uem,mel cpe.ItHe

ro paCOTOJIHlfJI MeJr,ey ByXJIO

H81/IH B smpe, Aett = const, 

a OTHOlll8HBJI RA = t Aett 
TOE8 .ltODJIH CIHTl> DOCToaH

HlDIH (IIp1Dm8 nymtTHpHH8 Jm
HHH.Ha pao.7), 11'!'0 He oorJia

cyeToa o .ItSBHHNK, SalleTeH 

H8lt0'l'Oplll pocT RA C poc-

TOM XF , ltOTOpHI ocoCSeHHO 

oneTJllD30 IIpOJIBltl!8'1'0R B saBHCHMOCTH RCu{xF) • ltin:OJIH8HHI:l8 B pe;o;- _ 

J!t8BCROM DOJJXO,Ite paC118TH ,MS y-qeTa DOnpaBOR B OTHOlll8BWI RA , BOSHK

K8JlltHX · IIpH paccuoTpemm nponeccoB Depepaccemma THim 

,,TL+N - n X · r--- ?N - nX 
. 'K +N -'Ji+X < , 

.____._'Ji+ N - ? X , . 
T8D8 H8 ycT:paiumr yltaS8JIH01'0 paoxoz,u;eJDIJl (CM. JtPID3YD Ha pao.?). 

• YpoBeJU, JtOOTOBepB~OTH P ~( ee = 3 rsB/w) = '7%, ror.1ta Jtait 

~ ae = I rsB/w) ::: o, ori; 
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PesyJll,T8TH pao11eTOB .ItJill Rcu(XF) 
o MHHOI qX>p.mp0B8HHJI (4) IIp:H 

H8CROJII,IQQ'. Sli8118HWDC KOsqxla

nJl[8BTa HaTuemt.11 ~emoA cTpy

BH ce B IIO qX>p,1yJIO {I2) C 

4mtTOpo11 raJio.H = 4. 

PaOTYJlij'JJ SamtCHMOCTl, 

RA(xF) IlJ)R XF > 0,5 MOZ

HO IIOJcy"mTl>, OCJIH IIpe,tmOJIO-· 

QTJ, cyiqecTBOBSHHe B HeffTpo

BOH36HT01:!HHX JJ,Iij)8X 8H8tn!T8Jll,-

HOro IIpeBlmleHIDl IL7IOTHOCTH 

BOffTpoHOB ~ n BB,lt IL7IOT-

BOCTl>Jl IIpOTOHOB ~ p Ha rre-
paqiepm smpa. H:x OTH01118HR8 

Ha IIOBOpx:HOCTH 

H = __fu_ , {II) 
~p 

Ha31:lll88M08 q>aKTOpoM HOITpoH

HOrO raJio' IIO ~ HCOJie

~o:emmfl CTOJIKHOBemdt a,tq>OBOB 

C JmpaMH IIPR. SHOpI'HJIX :$ I 

rsB, MOZOT dun ~OBOJil,HO 

doJll,JIIHM: H :: 2-5 • 
CK.nl>Hoe OTJIJAKe sHa11emm 

OTOIIeHHoro IIOR888TOJIJI o( (xF) 
B IIapaM8TJlH3~ {9) OT O'Al{

HHIUl yxasHBaeT Ha TO, ~o 

IIpOnecc 'TI +A - ? X IIpOHc

xo~T B OCHOBHOM Ba HyXJIO

Hax, paCIIOJIOXOHHHX Ba H,1t8pHOtt 

nepaqiepim. Tor~a .zµm RA(xF) 
HS (6), (7), (IO) B (II) OJie-, 

.tlYOT: 

RA (xF) = ~( 1 - H-1· 
H+1 HR (x)l·Aeff · (12) 

D F 

0TO:Qlta ml.lnlO, ~o OCJIJ[ H > I, TO R.JxF) dy,tteT pacm c poCTOM XF 
(Aeff = con st ) 1 IIOOltOJJI,Rf JI8MOp8HH08 HSMH OTH01118HH8 RD(XF) dHCTpo 

pacTeT IIJ11 xF -I. 
AmlpoKOD~ 8KCII8pm18HTam.HHX ,It8HHHX .ItJill R Li Be Cu(xF) C HC

IIOJll,80BaHJII8M qX>P,YJIH (I2) :a: HSMepeHHoro H8IO[ OTHOIIIOHW! ' Ro(xF) ~OT 

,JtJIR ifmt'ropa raJIO 8H8110mte H = 4,0j;I,5 ()(2/NOF = I,35). PesynTaT 

,JtJIR Rcu IIOR888H Ba ptc.8 • .noc'l'HI'lfY'l08 COI'JI8CH8 C ,ttamnnm IIpe~CTSB

JJS8TM BIIOJIHe y,ttOBJI8TBOJlHT8Jil,H!Af BO BCefl 88Xll8THBQOMOI 06.lracTH IIO XF • 

B IIOOJie~ey naparpaqie rJiaBH OTitOlllOHHe (8) BHXO~OB ? -H880HOB 

B K + D - H 'TI + D -CTOJOOIOBeHWDt { pac. 9) , He :a:BMepimmeeM ~o IIpOBe~e-

14 

"-'-Ql ., 
~ 
10 

---"-'-
., QJ 
~ 
10 

' o!' 

QZ~ 

0,1 ~ 

PBo.9. 

I' 

f 

o Be 

.o 

as Q7 Q9 
~F 

Omomemte mnt1Ill8BBHHX 

~p8HnJl[8.lll,HIC8-

11:8Bd o~paso:eamm ? -
M880HOJfB ny,max K+-

H :rr+ -J4880HOB. TeMHHe 

T01Dtl'I - H8IIIH ~e. 
CBOTJIH8 TOintB - ~-

HH8 padom·AxBMeHKO C.A. 

H ,lij). m), I984, T.39, 

o.649 IIJlH TOI ze 8H8P

ro. KpaBM - pac11eT 

no MO~eJm "CJIHBHB11" 
ltBapltOB IIJlH r2 = 0,35. 

mtR H8CTOS!lll8r0 81tCII8pm48BT8, 8.H8Jlll

SHP18TM C IIJlHB.1I81l8HH8M I<Baplt-IIap

TOBHOfl MO~OJIH "o.mmmm" KBapltOB. 

B STOA MO~OJIH OHO MOllOT dll'l'l> IIpe~

CTaBJIOBO B ~e 

K 
R8 (xF') = 

Q lxi;l + r2s K(x ) E 

'TI Q. lxFl + r2s'TI(xF) 

r2 
2 2 (13) 

= 2~- 9ss 
p2 g2 q~ 

aztec:& 9ss H . g qq - KOHCT8HTH 

"wmmms" odlNBHX H CTpaHHHX KB8.p

KOB B ?-M830H, Q.Tt,K H 5T1,K 
co~epllfaT XOMdHBanJl[H H3 C'J.'PYKTYJlilDC 

qiyHRl..f.ldl BYRJIOHOB, ·IIHOHOB H 1t80HOB, 

a TaIOlO IIapaMOTP 1.5 = 0,43 IIO,ttaB

JIOHHJI "MOpSI" OTpaHBHX KBB.pltOB. ~ 
H p . onpe~emmr COOTHomeBHe CTpaH

HHX H odwnrax I<BapltOB B ? -MOSOBe: 

~> = ljV/2 )( luO> + ldB) l - o( lss) 

rJ.:, +j32 = 1, H, COOTBOTCTBOHHO, yrOJI 
8 OHHrJI8T-01tTOTHOr0 OMOrmmalilUI B 

HOH8T8 IIC8~0CK8J1llil!IlX M880BOB: 

tg e - (ot. - p12l/lJ3 + o</21 • 
Y~OBIIOTBOpHT8JI:&H08 OIIHCBHHO 

8KCII8pHM8BT8Jl:&BHX ~ {pilc.9) 0 

IIOMODtE,J) COOTBomemm: (13) ~oomraeT-

. OJI JipK r2 = 0,35j;O,Ol3.lJ,aJiee, npe~-

nOJiozeBHe 9ss .. 9ocr ~o~ x sHa11emmM o< = 0,38;±(),04 H, cooTneT

cTBeBHo ' 8 = (-32±3) ' Clt7II>BO OTJm1mJJltl!MCJ! OT JUJYI'll!X 81tCIIOpHM8HT8Jll,

ma: OD;8H01t STHX BOJIKtmH ( d.. :: 0, 60, 8 :: -!8°) •. CorJiac:a:e O IIOOJIO~-

BBMH HaCTYIJaOT IIJlH yCJiomm 

9qq/g55 = 1,8 ± 0,2 • (I4) 

IlOJJY118BH8SI HBMH OD;OH1t8 (14) OTHOmemm: KOBCTaHT "OJIBJml!UI" Od!flml:DC 

H OTpaBlWX RBapltOB corJiacyeTCJI co SBa'IOHH6M 9qq/9s~= 1,4, OJI8~ 

llliDrl HS opamtemm: Dmpmi pa~OB ct> - K+K- H ~ - JI Ti • 
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B 3a.KJOO'lemm IlplfBO,IVITCJI oCHomme pe3ym,TaTH, no.'IY'!emrue B ,nnc
cepTanKH: 

I. C03,ll;aH 76-RaHam.Hllil '!epeHKOBCOO 8JI8KTp0M8I'HHTHufl Ra110pm.l8Tp 
ro,ll;OCKOilH'!eCKOil CTIJYRTYPH 113 CBHJmOBOI'O CTeRJia. KaJIOpm.l8Tp BKJmtraeT 
ro,ll;OCKOn qepeHKOBCKHX C'leTtmKOB IIOJll!oro norJIOII18HIUI C pa3Mepm,rn: ~a
TOpoB IQxIOx:35 CM n aKTHBHllfl KOHBepTep TOJllltIDIOff 2,4 pa,IU1.~0iiHOii 
,IJ,lIIUill.Pa3pa6oTaHH H 8KCIIepm.ieHT8Jll,HO o60CHOBaHH ~KTHBHHe anropnT
MH o6pa6oTroi: ,ll;amrnx c RBJIOl)HMeTpa, ytm:THBamtHe 3HatmTeJll,HHe pa3Mepu 
srq:efflm (IOx:IO CM ) H KOHCTpyltTHBHHe oco6eHHOCTH ,ll;6T8KTOpa. Hx npm~e
HeHHe o6ecnetJWio ,ll;OCTmteHHe BllCOKHX 3HepreTH'!8CKOro ( 6.A/E ::: 0,08/ 
/IE (f38) ) H npocTpaHCTBeHHoro ( b.. x::: IO MM) paspemeHRfl B o6JiacTH 

snepniff 3-5 rsB. 

2. IIpoCTpaHCTBeHHoe pa3pemeHHe IIpH6opa MOJKHO CYII18CTB6HHO YJIY'!
mHTl>, eCJIK 38 aKTHBHllM KOHBepTepoM paCIIMOlltl!Tl> CII6:n;K8Jil>HID! Itoo:iwmaT
Jrufl ,ll;CTeKTOp ,It1lll TO'tlHOff JIOK8Jm8a:n;KH OCH 8JI8KTpOM8rHRTHOro JIPIBHSI. Pa3-
pa60T8Hll nporpaMMH H HCCJI8,ll;OB8Hll M6TO,Il;ll o6pa6oTKR HH(!OpJlan;mt C nmpo
KOsasopnoff ,I!;peflgoBOfl KSMepu, HCIIOJII,SyeMofl B Ka"l8CTBe Trutoro ,ll;6T8KTO
pa. 8Kcnepm.,eHT8Jll,HO ycTaHOBJI8HO, 'ITO HaRJIY'1ill86 np0CTp8HCTB8HHOe pas
pemeHHe 15 x ::: 2 MM, peKop.nHoe B o6JiacTH aneprmr 3-5 rsB, ,ll;OCT:HI'aeT
CJI O,ll;HID,I HS pa3pa60T8HHHX M8TO,ItOB - M8TO,ItOM "BSBemeHHoro M8KCJ!MYM8."· 

3. Paspa60Trui yCOBepneHCTBOBaHHID! Bapl18HT H3B8CTHOro MCTO,ll;a Ka

JIH6pomm MeMelITOB ro,I1;oc1t0IIRtrec1toro KaJiopm,ieTpa. no perncTJ>HPyeMUM 
paona,n:m.! 'TI O 

- R ·~ -uesoHoB Ha .nm rBMMa-1mawra. Ero IIJlRMeHe:a:e:e 
IIOSBOJIWIO He npx6eraT1> K ,ll;J.IKTeJil>HOMY onoco6y KaJIH6pomtH B MOHOxpOMa
TR'l8CKOM IIy"IKe 3JI8KTp0HOB. 

4. C HCIIOJI1>30B8HH8M cos~off rumapaTypli npoBe,ll;eH Ha6op CT8THC
TmtH )tJUl R8Y'48HWI HliRJill3HBHOro o6paSOBSHlm 9 -M830HOB B BJtpoH-a.rt-:
poHHHX R a,Jij)OH--smepnux: Bsam.!O,neffCTBlUDC Ilpl! mv!frym,ce IO, 5 rsB/c B 06-
JiaCTH rppal'M8HTan;mt ny"IKa. IIpn 3TOM Ha MaI'HHTHlie JI8HT!l 38IIHC8HO I,7 
MJIH. co6uTRfl. 

5. Cos.nan ROMIJJieRc nporpaMM, o6ecnetm:Bamutlt Bee STamI o6pa6oTKH 
3aIIRcaHHHX Ha MaI'HllTH!le JI8HT!l C06!lTHff - OT reoMeTpn"leCKOfl peKOHCTpYK
D;KR ,n:o IIOJIY"IOHWI cooTBeTCTBYJlllHX ,ItmppepeHIJ;Kam,irax oetiemtff. Ero OCHO
BY COCTamtllll CII8:n;K8Jll,HO paspa6oTaHHHe nporpaMM!WO MO.DYJIH, XBpaRTepR-
8YJlJIH8CH 6!lOTpOTOI ll Y)l;06CTBOM B odP3II1erum. . 

6. &:tepBl:le H8M8peHli OTHOCHT8Jil>Hll8 BHXO,Il;ll 7 -M880lIOB C ,n:effTe
pR8BOA umrremt B 'Ji -t - H K+-IlY"lltaX: 

R8 lxFl = ~~F IK+o - 7x1/ ~~F m+o - ?xi. 
Hs HBTepnpeTan;mt 88BHOHMOCTH Rs (xF) B II8pTOHUOfl MO,D:eJIH "CJIWIHHJI" 

KBapltOB IIOJJY1!8Ha o~eHitB. OTHOill8HHJI KOHOTa!IT "CJmJDmJt" o6U'llilDC H CTpaH-
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HllX KBapltOB, 9qq/ 9ss = I,8.±0,2, corJIB.CPQUICSI CO 3H8'48HHeM 
aToro OTHOll!eHlffl, CJie,lij'Dltero n opaBHeHJUI llll!pltH pacna;D;oB Jiel'RHX ueso
HOB. 

7. Hsuepem~ XF -SBBHCm.tOO'l'l> OTHOCHTeJWIHX BHXOJtOB ? -ueso
HOB BO B38lDIO,D:eflcTllltlDC 'Tt + -ueSOBOB C llpo'l'OH&m, ,ll;8t!TOH8MH ll B,ltpaMH 

B OdJiaCTH ippal'ueBTSD;HI[ nyrma: 

RolxFJ = ~~Frn+o-?Xl/~~J:(Tt+p-?Xl, 

RA(xFl = ~~/Ji•A--?XJ/~~l'ir♦D-?XI, A•Li,Be,Al,Cu. 

Jr,uume )tJUl B8Jlll'IIJIH RolxF) ll RA(X ) llOJIY'48Bll BII8~BH8. YC'l'&HOBJle
HO, 1ft'O BMeeT uecTo saBHClD,IOCTl> ~(;+A -- ? XI - Ad. xFI, IIpl["leu na
paMe'l'p o( ( XF ) , ll3Uepemwl B 9 BB;FepBSJiaX B o6Jrac'l'B: 0, 57 ~ x F < l, 
npitdJmSH'l'eJII,BO IIOOTOJIHeB; ero ope,D:Hee 8Ha11eBHe COCTaBIUie'l' <o<>x = 
= 0,50+0,02. . F a: Ha ooao:ee &Ha.mtsa saBHcmrooTH RculxFJ B uo;iteJIH IU38THHI 
O'l'pyB YC'l'8BOB118BO, 'll'lO ,JtJmHa !pp81'118BTSIJJill JJH.!tHPYDIUU l<BapltOB ( XF > 0,5) 
np1t mmynce B8Jl8T8DIUU lffl.O~ p 

O 
::: IQ rsB/c ueu:r.me cpe,ItHero uea-

HyMOHBoro pacoTOJllDIS! B B,n:pe ue,n:a: ( :::: 2 w), H IIOJIY'48BO Orpamt"l8Hll8 Ba 
B8.J.DNIBY R0~8B'l'a Ba'l'mt8HIIJI D;B8'l'HOI 'l'pHllJ18THOI O'l'pymJ 1 c)E! ;:?: 3 
rsB/w, JIB.JrJIDt88CH 0,D:HOI H3 TpeX nepBHX o~eBOR 8TOI BeJDl"lHHll, l18BJl8-
11euma: HS pesynTaTOB HesaBH~ 3RCII8J)HM8H'l'OB ll cor.naOyD!tllXCJ! 1181'Jt1 
00001. 

9. Co1:11ecTHHI SHa.JIHB ,n:amw:x: ltlIII RD(xF) H RA(xF) YR8,BHBa8'l' 
ua BOBUOZHOe oyllleOTBOB8HKe SBa"iHT8Jll,HOI "nelTpoBHOI nepe:q,epm" Buel-
'l'p0B0BsdHT011HHX JglJl8X Li , Be , Cu o fil8.ltTOp0M "ruo" H = 4,Q±I,5. 
.no CllX nop no,n:odmie yxa88JDUI ll0J.IY"l8.7IJ[OI, JIBlllI, BS ](8Y'48Hll.ll O'l'OJJKHO:eeBd 

8Jtl)OBOB O SJtll8D Jiplt 8B8pl'BSX :$'. I r&B. 

0CB0BIIH8 pes;y.n'l'aTH ,ltll0C8P'f~ on:ydmmoB8BU B CJI8JODUl[X padoTaJC; 
I. 1:mwtse r.c., ... , UeBOB P.B. B JU>• Xapu:'l'8:(IICffKB 1'0,1tOOKOIIn8CJCO-,,: 

ro U8It'l'p0118l'HllTHOl'O IWI0Jml8'l'pll c 8JI8P'fYPOI 2 • 2• - ~dBa, 1986 •. 
- I 2 o. (IlpenplB'l'/Od!.e.Jt. BH-'1' ~8JII, BCMe.Jt,: 13-86-105) • 

2. Budagov Yu.A.,•••• Tsenov R.v. Measurement of electromagnetic 
shower position with an electrodeless drift chamber. - Nuol.Instr, 
Meth, Peys,Res,, 1985, v.A2JB, p,74-78. 

3. Bm.aJtse r .c., ••• , UeaoB P.B. • .1tP~ YJl1'Ullen:e To1moon: OIIpe.Jt8JI8HJIJ! 
ltOOlW[B&'l' 8.JleE'l'pOHlll'BBTHHX .mumel o llOll(llltr.J> llll[p0lt038SOpROI ,lij)el► 
BOI R&llepu. - JtydBa, 1985. - II o. (IJpenpmT/Odf.e,1t. lll-'1' ~epi. . 
KOCJI8.Jl;e; JJl3-85-694) • 

17 



4. MaJimtoD C.H., ••• , UeHOB P.B. n ,np. 06pa6oTI<ll ,n8l!HllX D a1tcnepm.,e11-
Tax c HCilOJII:,80B8HH8M JIHBHeBoro ro.noc1t0nn"!ec1toro ,neTettTopa c paaMe
poM SI"leffRH IOlcIO cM2 ycTaHomm "llmepou". - ]Jy6na, !986. - IO c. 
(Coo6utelli!e/06'l>e.n. mr-T n;n:epn. Hcc;re.n.: PI0-86-138). 

5. Bitsndze G.s., •••, Tsenov R. V. et al. A dependence of ?-me.son 
inclusive production at 10,5 GeV/c. - Dubna, 1986. - 14 p. 
(Preprint/Joint Institute of Nucl.Res.: E1-86-129). 

6 • .AKKMeHKO C.A., ••• , UonoD P.B. n .np. OTHOClITeJil>HHe BllXOJJ;H I) -Me
aonoB, o6paaOB8lIHllX InlOHfll,m lI RaOHBMII C anep:rnefi IO raB. - fil>, 
!986, T.43, c. 6I5-6I8. 

PyltOlillCl, llOCTYJ]lJJia B na,naTWil>Crotit OTJJ;OJI 
7 moJIJI 1986 ro,na. 

Ill 


