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Baeaeane 

OnnchiBaeTCSI nporpaMMa o5pa5oTKH SIIlepHhiX B3aHMoneficTBHfi B $oTo

aMynbCHOHHhiX KaMepax Ha OCHOBe pe3y.1IbT8TOB H3MepeHHfi npo5eroB H YI'JIOB 

aapSI)KeHHhiX 'laCTHU. B nporpaMMe npoHaBonHTCSI reoMeTpH'IecKaSI peKoHCTpyK

UHSI C05biTHii: H HX KHHeMaTH'IeCKHfi 8H8.1IH3 C UeJibiO lllleHTHtPHK8UHH K8H8.1IOB 

SinepHbiX peaKUHfie • 

OcHoBoii: naa11ofi nporpaMMhi nocny)Kiina nporpaM~a "'ffiPNUC" ( UEPH) ~ 11 

npeaaaaHa'leHHaSI anSI nccneaoBaHHSI peaKunfi c o5paaosanHeM n pacnaaoM 

rnnep$parMeHTOBe B STOll: nporpaMMe OTCYTCTBOBana B03MO)KHOCTb reoMeT

pH'IeCKOfi peKOHCTpyKUHH C05biTHSie a KHHeMaTH'IeCKHfi 8H8.1IH3 llpOH3BO.llHJICSI 

5ea HCll0.1Ib30B8HHSI MeTOil8 H8HMeHblliHX KBanpaTOB. TioaToMy aTa nporpaMMa 

5bma cymecTaenao H3Meaena aaMH H no5asnen pSIIl nonnporpaMM; 

Bee aTo npHnano onHCbiBaeMofi nporpaMMe 5onee YHHBepcanbHhifi xa

paKTep, H OH8 MO)KeT 5biTb HCll0.1Ib30BaHa npn H3y'leHHH lliHpOKOI'O K.1!8CC8 

SinepHbiX peaKuHfi B tPOTOaMyJibCHH. Tipo~aMMa Hanncaaa lla SI3biKe "4>0PTPAH" 

H Hcnonb30Banacb Ha MamnHe E3CM-8. 
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OnHeaaHe nporpaMMbi 

BnoK-exeMa nporpaMMhi npHaeneaa aa pn:e. 1. 

"ASTRA~ ynpaamuomast nporpaMMa, o6ecnetJnaaromast Bbiaoa ocaoa

HhiX nOJliTporpaMMo 

B noJlnporpaMMe "a:JNTAB" npon:aaonn:Test 'ITean:e n: aanoMn:aaan:e 

Ta6nnu, COJlep~amnx eooTaomeanst 'npo6er-saeprnst' nnst ocaoBHhlX CTa6nnh

HhiX H30TOnOB C sneKTpH'I9CKHM 3apstnoM OT 1 no 8, Ta6nHUbl '18CTHU H H30TO

noa, Ta6nnuhi Tonmna cnoes sMynhcnn no npostaneHHS!· n aeKoTopbiX sKcnepn

MeHTanbHhiX napaMeTpOB, XapaKTepHbiX nnst naHHOti lj>oTOSMynbCHH: OlliH6Ka B 

Koslj>lj>HUH9HTe ycaJlKH, OlliH6Ka B COOTHOlli9HHH unpo6er-sHeprHSiu H T.n. 

B nonnporpaMMe "RANGEN " nponaBOilHTcst 'ITeane Ha'Ianbaoti neplj>o-
+ KaPTbl eo6biTHSI 0 KOTOpag naeT CBeneHHSI 0 THne nepBH'IHOti '18CTHUbi ( 1T 

1T ' 11. H T.n.) H HOMepe C06biTHSI. 

B cny'Iae, ecnH nMeeT MecTo He aaxsaT, a aaanMoneticTane aaneTy, 

sTa neplj>oKapTa conep)I<HT H KHHeMaTn'IecKne naHHbie aaneTarometi 'IaCTHUhi 

( yron norpy~eHHSI H SHeprnro) • nanee Bbl3biBaeTCSI nonnporpaMMa "GEOM ", 

rile nponaso~nTest 'ITeane peaynhTaToB naMepeanst Ka*noro enena, aeo6xo

llHMbiX Jlnst BOCCTaHoBneHHSI reoMe~pH'I9CKOti KapTHHbi C06biTHSio naHHbie ll3Me

peHHSI BBOnstTCSI enenyiOIIIHM o6pa30M: nnst Ka*nOI"O ny'Ia 'IHTaeTeSI HOMep 

aMynbenoHHoro enost, rne nponaomno co6biTHe, nnocKHti yron Me*Jly npoeK

UHeti enella H npoHaaonhHhiM ManpasnenHeM s nnocKoeTH sMynbeHH ( aa na

npasneMHe Bbi6npanocb aanpasnenHe nepBH'IHoit tJaeTHUhi nnn aanpasneane 

nro6oro na cnenos), a TaK*e senn'Inna norpy*eHnst Ha onaoll lliKane naMepe

nnst, neo6xonnMast nnst onpenenennst yrna yrny6neanst. 

B eny'Iae KopoTKnx enenoa (npoxonstmHx 1 HnH 2 enost) BBOil9Te9 . ' 

senn'IHHhi norpy*eHHSI n npoeKunn enella s neJ.lBhiX nsyx cnostx, a s eny'Iae 

JlnHHHhiX cnellOB (npoxonstmnx Tpn n 6onee cnoes) - Ha'IanbHbie n KOH9'1Hbie 

KOOpllHHaTbl enena B nnoeKOeTH 9MynbeHH H HOMep en091 I"Jle KOH'IaeTe9 

en en. 

no aTHM JlaHHhiM onpenen9roTcst Jlnnaa enena n yron yrny6neanst, ·a 

T8K*e no npeJlBapHTenbHO eocTaBneHHbiM 9MnHpH'I9CKHM Ta6nnuaM - OlliH6KH 

s npo6ere, yrne yrny6neanst n B nnocKoM yrne. 
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B "RANGEN " onpenenstroTest see soaMO)KHhte naoT1 

aaKoHy coxpaaeanst sneKTpH'IeeKoro aapstlla MoryT 6biTb np1 

cneJly. B cnytJae, ecnn cnen 'ISCTHUhi nneaTnlj>nunposaa snayl 

nn6o cneunlj>ntJecKoMy npnaaaKy, nalj>opMaunst .o6 aToM cone. 

KapTe JlaHHoro cnena. 

nanee Y*9 no COOTBeTeTsyromeMy npo6ery Bbi'IHenstJ01 

SHeprHst, HMnynbC H KOMnOH9HTbl HMnynbea. TeX 'IaCTHU, KOTI 

OTHeeeHbi K llBHHOMY enemy t a T8K:lK9 OWH6KH B KHHeTH'IE 

HMnynbCe ( npH STOM y'IHTbiBalOTCSI OlliH6KH H3Mepennst, C 

Ka B Koslj>lj>nuneaTe ycaJlKH n T.Jl.). 

KnHeTn'IecKast saeprnst onpenensteTest nyTeM nnaellaoit 1 

noMomn nonnporpaJ<4Mhi - lj>yHKUHH "ENERGY" , KOTopast ncn 

ro Ta6nHUhi .. npo6er-sneprnst". 

B "RANGEN, npOH3BOJlHTeSI netJaTb oeUOBHbiX XapaKTe 

HOMep C06b!Tllst 0 THn Ha'IanbHOfi 'IaCTHUbi H B3aHMOJl9HCTBHSI, 

yron, yron yrny6neanst n nx omn6Kn nnst Ka*lloro enena. 

Tiocne Toro KaK naii:JleHbi ncxonHhie JlaHHhie, Jlnst nocne1 

TH'IeCKOI"O aHannaa Bbi3b!B8eTCSI "a:JMBIN" • B Hefi paccMaTpl 

MO*Hbl9 peaKUHH C y'IaCTHeM T9X H30TOUOB H 'IaCTHU1 KOTO 

nexonst na aoaMo*Hofi HlleHTnlj>nKaUHH nnst Ka*noro cnena e 

coxpaaeanst sneKTpn'IeeKoro n 6apnoaaoro aapstnoa, a TaK~e 

HII'I9HIIe no MaKCIIMSnbHOMy npo6ery Jlnst Ka*llOH '18CTHUbl 

rnnOT93bio nnst K8*Jl0H HCCnenyeMofi KOM6HH8UIIH 'IaCTHU onpe 

HeHTbi II BenH'IHHa CyMMapHOI"O HMnynbea, nonHaSI KHH9TH'I· 

nx omn6Kn. 

B KatJeCTBe stllep-M~mea~fi paecMaTpnaaroTest nerKne st~ 

c N • 0 • Tipn aal:w6HOCTH MO~Ho nerKo ncnonbao 

npyrne stnpa-Mnmean. 

B cny'Iae, eenn aano nay'IHTb peaKuHn e 6onee 'IeM o~ 

'IaCTHUefi, npoHCXOJlHT onpeJleneHHe H9JlOCT810IIIefi ·MaCChi peaKU 

cst aeo6xollHMast Bhina'Ia aa ne'IaTb. 3To JlenaeTcst nonnporpa} 

Ecnn *e nccneJlyiOTcst peaKunn 6ea aeii:TpanbHofi 'IaCTHUhi nm 
l:; 

onHofi aeii:TpanbHOfi '18CTHUhi, TO "a:JMBIN , Bbl3biBaeT UOJlU. 
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IIC, l. 

:e'iiiBaJOUiaSI Bbi30B OCHOB-

~ 'iT9liH9 H 3anOMHHaliH9 

' AnSI OCHOBllblX CTa61Inb-

Ta6niiUbl 'laCTIIU II II30TO

IISI ll H9KOTOpbiX 9KCnepii

~OT09MynbCHII: OUIII6Ka B 

5er-aiiepriist" H T,,!l, 

'iT9HIIe Ha'ianbHofi nep~o-
+ 

pBH'iliOfi 'laCTIIUbl ( TT 

B3aHMO,!l9fiCTBII9 HaneTy, 

bl9.HaneTaiOUI9fi 'iaCTIIUbl 

r noAnporpaMMa "GEOM ", 

Ka:H{.!lOro cne.!la, Heo6xo

I C06biTIISio naHHbl9 II3M9-

~0 ny'ia 'iiiTaeTCH liOMep 

:KHfi yron MemAy npoeK

KOCTH.aMynbCIIH (sa Ha

ICTHUbl HnH HanpaBnEJHHe 

Ha O,!lliOfi UIKane H3Mepe-

nnn 2 cnoH) BBOAHTCSI' 

nnyx cnogx, a n cnyqae 

- Ha'lanbHbie H KOHe"'Hbie 

a n yron yrny6neHHH1 a 

:KIIM Ta6niiUaM - OUIH6KH 

l 

I 

B "RANGEN " onpenenSIJOTCH nee noaMO>Kllbie uaoTonbi 1 KoTopbte no 

aaKolly coxpallellnH aneKTpH'i9CKoro aapSI.na MoryT 6btTb npnnncallbi Kam.noMy 

cneny. B cnyqae, ecnn cne.n 'iaCTIIUbi H.!leliTH~IIUIIponaH DIIayanbliO no KaKoMy

nu6o cneUH~H'ieCKOMY npH3HaKy1 Hli~OpMaUHH 06 9TOM CO.[lepmHTCSI B nep~o-

KapTe naiiHoro cne,!la, 

nanee yme no COOTB9TCTByJOmeMy npo6ery Bbl'IHCnSIJOTCSI. ,KHHeTH'i9CKaH 

9HeprRH 1 HMnynbC H KOMnOHeliTbl IIMnynbCa T9X 'iaCTHU 1 K.OTOpbl9 MoryT 6b!Tb 

OTH9C9Hbl K .[laHHOMY cne.ny, a TaKme OIIIH6KH B KIIH9TH'i9CKOfi 9Hepr:nn II 

nMnynbCe ( npn 9TOM Y'IIITbiBaiOTCSI OWII6KH H3MepeHIIH, CTparrnnllr, OWH6-

Ka B K09~~1IUII9HTe yca,!lKH H T,.[l,) o . 

KnHeTII'l:ecKaH aHeprnH onpenenHeTcSI nyTeM nRHefiHofi IIHTepnonHUHII npR 

noMOIUII no,!lnporpa~Mbl - ~YHKUHH "ENERGY" 1 KOTopaSI IICnOnbayeT .nnH 9TO

ro Ta6nRUbi "npo6er-alleprRSI", 

B "RANGEN, npOH3BOlliiTCSI neqaTb OCHOBHblX xapaKT9pHCTHK C06biTIIH: 

HOMep C06biTHH1 THll Ha'ianbHOll 'laCTIIUbl H B3aHMO.[l9HCTBHSI1 npo6er, nnOCKHll 

yron, yron yrny6neHHSI H nx own6KH .nnH KamAoro cnena. 

Tiocne Toro KaK Hall:neHbi ncxollHbte naHHbte, .nnSI nocneny10mero KIIHeMa

TH'i9CKoro aaannaa Bbi3biBaeTCSI "COM BIN" • B 11efi paccMaTpnnaJOTCSI nee nos-· 
' ~ ' ' 

MOmllbie peaKUHII C yqaCTH9M TeX H30TOllOB H 'laCTHU1 KOTOpbte llO.[l6HpaeM1 

HCXOllSI H3 BOSMOmHOll Hll9HTH~HKaUHH llnH Kam.noro cne.na C yq~TOM SaKOHOB 

coxpaHeHHH aneKTpnqecKoro II 6apiiOHHoro aapH.non, a TaKme ncnonbayH orpa

HH'IeHne no MaKCHManbHOMY npo6ery llnSI Kam!lOfi 'laCTHUbl paCCMaTpHBaeMofi 

rHllOT93blo nnH Kam.!loii nccne,!lyeMoii KOM6HHaUHH "'aCTHU onpe,!lenHIOTCSI KOMno

H9HTbl H nenH'IHH8 cyMMapHOrO HMllynbCa1 nonHaH KIIH9TH'i9CK8SI 9HeprHSI H 

HX OUIH6KHo 

B Ka'ieCTBe H.nep-MnweHefi paccMaTpnnaJOTCH nerKRe st.npa ~oToaMynbcRn 

c N 0 , Tipn Ha,!l06HOCTH MOmHO nerKO ncnonb30BaTb B nporpaMM9 

,!lpyrne H,!lpa-MHUI9HHo 

B cnyqae, ecnR Hano nay'IHTb peaKuHn c 6onee 'leM onHofi aefiTpanbHofi 

qaCTHUefi1 npOHCXOllHT onpe,!leneliH9 H9llOCTaiOIUeii MaCChi peaKUHH H npOH3BO,!lHT

CSI Heo6xonnMaSI Bbi.!la'la Ha ne'iaTb. 8To nenaeTCH nonnporpaMMoll: "BALANC" • 

Ecnn me Rccrie.nyJOTCSI peaKUHH 6ea aeiiTpanbaoii "'aCTRUhi nn~ c o6paaoBaHHeM 

OllliOii HeiiTpanbHOfi 'iaCTHUbi1 TO "COMBIN , Bbi3biBaeT no.nnporpaMMY "EXDAT'~ 
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I"ll9 IIpOl!CXOllHT Ilp9llB8pliT91IbH8SI IlOlli"OTOBKa ll8HHblX _lliiSI o6pauieJiHSI K 6n61IHO

Te'l:HOH nporpaMMe MHHIIMH38UH11 KB8llp8T11'1HOI"O lf>YHKU110H81I8 "FUMJU" / 2/ 

CTerreHb llOCToBepHOCTII Toro, 'ITO ll8HHoe co6hlT11e rrpnHallne*HT K orrpe-

2 
ll91I9HHOH I"11IIOTe3e, H8XOll11TCSI IIp11 IIOMOW11 Kp11T9p11SI X • nnSI 9TOI"O 

M11HHM113HpyeTCSI !flyHKU1IOH81I ( KBK 9TO ll91I89TCSI B IIporpaMM8X
1 

11CIIOIIb3yeMbiX 

lliiSI o6pa60TKII CH~MKOB C IIY3bipbKOBbiX KBMep13•41 ) B11lla: 

N 
F =~ 

f,=J 

a 
(~-X; )2 

a2 
i 

n 
+ w ~ 

i=I 

~~ 
1 

(ll f. )2 
1 

(1) 

~ 

I"lle Xi ( i = 1, ••• N ) - rrapaMeTpb1 1 IIO KOTOpbiM IIpOH3BOllHTCSI MHHHMH38UHSI
1 

x
9 

11 
1 a, 11X 9KCIIepHM9HT81IbHb19 3H8'19HHSI 11 OW116KH1 COOTB9TCTB9HH0

1 

H=3m 
B 

, I"lle 

K8'19CTBe 

m - 'IHCIIO CII9ll0Bo 

IIapaMeTpOB 6epyTCSI HMIIYIIbCbi 38PSI*9HHbiX 'IBCTHU P; 

¢; 11 YI"Ilbl IlOI"PY*9HHSI o, HX IIIIOCKHe YI"Ilbl 

f. = 0 (i = 1, • • • n ) - ypaBH9HHSI CBSI31I1 KOTOpblM llOII*Hbl YllOBII9TBOpSITb 1 . 

HCKOMbie 3H8'19H11SI IIapaMeTpoB. nnSI I'11IIOT93 093 HeiiTp81IbHOii 'IBCTHilbi: 

( i 

fl 

f2 

f3 

m 
=~. 

i=I 

m 
= ~ 

i=l 

m 
~ 

i=I 

m 

P; cos¢; cos Oi + p cos¢ oos 0 = 0 
0 0 0 

P. sin¢. oos 0. 
' . . +po sin¢ cosO=O 

0 0 

P sinO + p sinO 
i i 0 0 

0 

f = -~ v p2+ziz2 
• f,=J i i 

+yp2 +m2 .f. f11a=O. 
0 0 "" 

3lleCb HHll9KC "0" OTHOC11TCSI K IIepB11'1HOfi '18CTHU9 1 a HHlleKC "i " 

1, • • • m) - K KB>KAOMY Cllelly. 

nnSI I"11IIOT93bl C HefiTp81IbHOH '18CT11U9H 11M99TCSI OllHO ypaBH9liHSI CBSI31I: 

fl 
m 

-~ 
i=1 

V p~+ m 2 
• i 

+yp2+m2 
0 0 + ft'l.t.- fiE-z.+m~ =0. 
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Benn:'l:11Ha !l f 1 eCTb CpellHSISI KB8llp8Tli'IH8SI OW1IOK8 !flyHK 

li3MepeHHbiX 3H8'19HliSIX napaMeTpOB: 

(!'::.. f 2 I ) 

Ben11'111Ha W 

N 
~ 

i=I 

at 2 
u~ ( 1 ) a 

' axi xi=xi 
( j = 1, ... 

B BbiP8*9H1111 ( 1) IIOllOHpanacb 9KCIIep 

'ITOObi IIp11 3H8'19H11SIX rrapaM9TpOB1 o6pamaiOW11X !flyHKUHOHBII 

ypaBHeH11SI CBSI3H YllOBIIeTBOpSIII11Cb llOCTaTO'l:Ho xopowo (c Tl 

CKOIIbK11X K9B). nnSI liCKIIIO'I9HHSI 38B9llOMO IIIIOXHX I'HIIOT93 

" EXDAT " Bbi'l:HcnsreTcSI lle6anaac B ypaBHeHHSIX cBSI3H n 

T81IbHbiX 3H8'19HHSIX IIapaMeTpoB: 

9 a 9 
f I ( XI , • • • X N ) , (i = 1, • • • n ) • 

9 
ECIIH IlpH 9TOM ff OTIIH'l:aeTCSI OT HYIISI 6onee '19M 

( A rroll6npanoch aKcnepHMeHTBIIbHo c HeKoTopbiM sarracoM), 

lliiTCSI MIIHIIMII38UIIII !flyHKUIIOH81I8 ( 1) 1 H IIporpaMM8 B03Bpam, 

CII9llYIOW9H B03MO*HOti I"IIIIOT93bi HIIH cziellyromero CO Obi T11Slo 

Ecnn 

EcnH )Ke I £1
9 I < A (j = 1, •• • N) , To Bbi'IHCIISIE 

N 

BN = ~ 
j=l 

(f/J2 

(!l f. )2 
1 

BN IIpeBbiWaeT H9KOTOpyro 9KCIIepHM9HT81IbHO IIOllOII.!= 

B~ax 1 TO I"IIIIOT938 OTBepraeTCSio 

nnSI I"IIIIOTes, npowellWHX. IIP9llB8piiT91IbHbiH OT6op, rrpon 

MH38UHSI H II9'18T8IOTCSI IIOllOOp8HHbl9 3H8'19HIISI napaMeTpOB 

yron yrny6neHHSI 1 HMIIyllbC) 1 HX OlliiiOKII lliiSI KB*llOH '18CTHUb11 

TII'I9CKH9 9Hepi"Hli '18CTHUo 

B cnyqae I"HIIoTes c HeiiTpanbHoii 'l:BCTHUeii rreqaTaroTCSI 

KOMIIOH9HTbi HMIIYIIbC81 KHH9TH'I9CK8SI 9H9pi'HSI H9HTp81IbHOH 1 

M9*llY .HeiiTp81IbHOti 11 38PSI*9HHbiM11 '18CT11U8M11o 
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~nH o6pamean:H K 6n:6nn:o-

1Kimoaana "FUMILl" /2/ 

!THe rrpn:aa~neJKHT K orrpe

'PIIH X
2 

o JlnH STOI'O 

)OrpaMMax, n:crronbsyeMbiX 

{1) 

)0ll3BO~llTCH MHllllMH38UHH1 

omn:6Kn: 1 COOTBeTCTBeHHO, 

pmKeHHbiX IJacTn:u Pt 

blM ~OnlKHbl y~o~neTBOpHTb 

I HefiTpanbHOii: IJaCT:IUlbi: 

0 

0. 

:H O~HO ypaBlJeHHH CBH3H: 

\l 
ll 

'-' 

H3MepeHHbiX 3HalJeHHHX rrapaMeTpoB: 

N 
l: 

i=I 

npn: 

( J = 1, ••• n ) • 

Bemi'IIIHa W B Bbtpa>Kenn:n: { 1) rro~6n:panacb aKcrrepn:MeaTanbHO TaK, 

IJT06b! rrpn: 3Ha'leHIIHX IIapaMeTpOB, o6pamatoiUllX <f>yHKUllOHan ( 1) B MllllllMyM, 

ypaBHellllH CBSI3ll y~oBneTBOpHnllCb ~OCT8TOIJHO XOpOWO (c TO'IlJOCTbiO ~0 He

CKOJibKllX KsB). Jlng n:cKnro'leHHH 3aBe~oMo rrnoxn:x rn:noTes B no~nporpaMMe 

"EXDAT " Bbt'ln:cnHeTcH ~e6anaac B ypasHeHHHX eagan: np:n: aKcrrepn:MeH

TanbHbiX 3Ha'leHn:Hx rrapaMeTpos: 

a a a 
f I ( xl , • • • x N ) , (} = 1, ••• n) • 

a 
Ecnn: rrpn: aToM f 1 . OTJIH'IaeTCH OT nynH 6onee 'I eM Ha senn:quay A 

( A no~6npanocb SKCnepn:MeHTanbliO C lJeKOTOpb!M sanacoM), TO He IIpOH3BO-

~llTCH MHlJHMH38UllH <f>YHKUllOllana ( 1) t ll nporpaMMa B03BpaiUaeTCSI K OfiCIJ~Ty ' .. 
cne~yromeii: sosMo>KHoii: rn:rroTesbt n:nn: crie~yromero co6bt Tn:H. 

Ecnn: >Ke £1 a I < A (j = 1, • • • N) , To Bbi'IHCJIHeTcH senn:'IHHa: 

N (f/)2 
BN = l: 

i=l (tl. fi )2 

Ecnn: B 111 IIpeBbiiiiaeT HeKOTopyro SKCIIepn:MeHTanbHO II0~6n:paeMy'IO Benll'lllHY 

B~ax , To rn:noTesa OTBepraeTcH. 

JJ.ng rnrroTes, rrpome~mn:x · jipe~Bapn:Tenbllbtil oT6op, npon:sso~nTcH Mn:an

Mn:aaun:H n: rre'laTaroTCH no~o6paHHbte 3Ha'leHn:H napaMeTpos { rrnocKn:il: yron, 

yron yrny6nean:H, Il:Mrrynoc), n:x omn:6Kn: ~nH Ka~oit IJaCTHUbi1 a TaK:1Ke Kn:ae

Tn:IJeCKn:e aaeprnn: 'lacTnu. 

B cny'lae rn:noTes c aeiiTpanbHOii qacTn:ueii rrelJaTaiOTCH TaK>Ke n:Mrrynbc, 

KOMIIOHeHTbl llMIIYJibCa, KllHeTn:'leCKaH SHeprn:H aeiiTpanbliOii '18CTllUbl n: yrnhl 

Me~y HefiTpanbHOii ll 3apH>KeHHblMll IJaCTHUaMn:. 
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nng KOHTpO.IIR neqaTaeTCR ~e6anaHC B ypaBHeHHRX CBR3H npH no~o6paHHhlX 

3HaqeHHRX napaMeTpoB, a B cnyqae rnnoTe3 c HefiTpanbHofi qacTnueft - TaKme 

He~ocTmomag Macca n ee onm6Ka. 

B nporpaMMe llM99TCR B03MOmHOCTb BbiBO~llMYIO Ha neqaTb HH!flopM8UHIO 

38nHCblB8Tb Ha MarHHTHYIO .II9HTy, 

nng npoBepKH pa60Tbl nporpaMMbl 6binll nocTpOeHbl pacnpe~eneHHR no 

X2 ~ng 100 co6brTnfi, reHepnpoBaHHbiX no MoHTe-Kapno ~ng cnertyiOmnx 

peaKUllfi COOTB9TCTB9HHo: 

; 
~2c ... 

8 
Li + 

3
He 1. + n, JT 

2. 'l1 + 160 ... 8 Li + 4 He +2H + P + n, 

3. rr- + 14N ... 8 Li +3 H ~H + P. 

ITonyqeHHbre cpe~Hne aHaqeHHR 

Ta6n. 1). 

2 
X 6.JIH3KH K omn~aeMbiM ( CM, 

naHH8R nporpaMMa 6bin8 HCnO.Jib30B8H8 npll 8H8.1IH39 peaKUllft 38XB8T8 

MIOOHOB ll nHOHOB 1 a TBxme npn nayqeHllll npOU9CCOB ~BOHHOH nepeaapR~KH 

nHOHOB nerKHMH g~paMH ¢0TOSMY.IlbCHH, 

Ta6nHua 1 

}~le P e a K n l'l H 
ql'ICJlO -}.1. 

nn ypaB. 
O:am~ae- Coc'tll'!T8HHoe CBH3H 
uoe no nporpaMMe 

I. -- C'2. l I H ~ . II i- _, i ~ G + ""' I I 0,88 
2. ii -+ O'o...:;, Li '+fie.'~+H ttP+I'l I I 0,95 
3. i( + N l'i_') 1/ + H 3+H 2. +P 4 4 4,3 

8 

nHTepaTypa 

1.A.G,Frodesen, K.S.KO!big and M.M.Nikoli~. CERN 65-

Geneve, 1965. 

2. C.H. CoKonoB, M.H. CHnHH, IlpenpHHT OM.HM n-810, lly6Ha, 11 

3. A.n. MaKapeHKoBa, A.M. MoHcees, IlpenpHHT OM.HM, 2263, ll) 

4, 3.M. MBaH'IeHKO, A.<P. nyK'bJ:IHUeB H liP· IlpenpHHT OM.HM, P-2: 

1965. 

BALANC 

PyKonHcb nocTynHna B H3llaTenbCKHA oT~ 

25 HIDHH 1971 rOlla, 

EXDAT 

PHc, 1, SnoK-cxeMa nporpaMMbi, 

~·:. 
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IIH.IJX CB.IJ3H npH fi01l06paHHbiX 

Tpanbaon qacTHuefi - TaK~e 

MyiO Ha neqaTb HH!jJopM8UHIO 

CTpoeHbi pacnpelleneHHH no 

:>HTe-Kapno ll.IIH cnellyromHx 

+ n, 

JIH3KH K O~Hil8eMbiM ( CM, 

I 8H8JIH3e peaKUHfi o38XB8T8 

CCOB llBOfiHofi nepeaap.II/lKH 

j,L 

~){ae- COC1U1T8HH06 

" no nporpaMMe " 

[ 0,88 

[ ·0 95 . ' . 
. 

+ 4,3 

nnTepaTypa 

1,A,G,Frodesen, K.S.Kolbig and M,M,Nikoli~. CERN 65-6, 

Geneve, 1965. 

2. C.H. CoKonoB, 11.H. Cnnna. npenpllHT 0115111 ll-810, lly6aa, 1961. 

3. A.n. MaKapeHKOBa, A.M. MollceeB. npenpiiHT 0115111, 2263, lly6aa, 1965, 

4, 3,M. 11BaH'IeHKO, A,c!>, nyK'bliHUeB ll .np. npenpllHT 0115111, P-2399, lly6aa, 

1965. 

BALANC 

PyKonllCb nocTynnna B ll3llaTenbCKilll oTaen 

25 llJOHll 1971 ro.na. 

Pile, 1, BnoK-cxeMa nporpaMMbi, 
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