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]a6opaTopl~ ~epHHx rrpo6~eM 

Ca<I>oHOB A.H. 51-9-IOYlt 

PAC'I!ET .UOJJYCTI1MOro POCTA COSCfs I1 OUEHKA ~A30B:DC IIOTEP:b 

B CHHXPOWOOIOTPOHE 

.11Y6Ha,!977 



B pa6oTe npMBO~TcH raeTo~ pac~eTa ~onycTHMoro pacTa KOCHHyca 

paB;.HOBeCHOi tp83ll, He II])HBO,JJ;fiiilero R cpaSOBliM IIOTepHM HS-38 cyXte

HM OCiJiaCTH ycTO:£itniiBOCTH. CpamniB8H cpaKTH~ecKd cos~ c ~orryc-

THlvlmvl ns ycJiomm saTyxauru:r cpaso:wx KOJie6mmit ( C'oS tO ) , 
Ts ton 

Moxrno onpe~e.JIHT:o cymecT:3ym .JIH cpasome rroTepm B rrpon:ecce ycRo-

peHRR: H OD;eiDIT:O HX BeiDPm:Hy • )Dm pac~eTa COS~ , COS~ H 
s S gon 

~pyrHX rrapaMeTpOB CHHxpO[(mtJIOTpOHa 0I1'.8H COCT8BJieHa rrporpaMMa Ha 

~PTPAHE. 



3 

~e B pa6bTe E.kl .. 3aMOJIO,lJ;llmtOBa X l{p./I/, a Ta.IOJte B pa6o

Te/2 I Ha ocHoBe aaa.ma:aa qaaoBHX KoJie6a.mrH B cmncpon;HKJioTpoHeli ./ 

C,neJia.H :BlmO,n 0 TOM, 'tiTO ROCJmyC paBHOBeCHOH <f>a3l:l ( CQS <fs ) B 

npon;ecce ycxopemm xoHoB Mo:ateT Hecxo.l.IbKO BoapacTaT:& 6ea qaaoBHX 

noTep:r, (T.e. noTep:r, -qaeTXU xa-aa cyxeHitiJi o6;racTx <I>aaoBoi ycToi

'tiBBOCTX) • 3TOT <l>aKT 06'hSICH.fieTCJ1 TeM, 'tiTO C yBeJntqemteM 3Hepr:rm: 
• 

XOHOB IIJIOTHOCT:b qacTmJ; B !l>a30BOM npocTpaHCTBe { C:f , C/) ) yBe-

JIHTm:BaeTCH. .UonycTHMfii poeT C 0 5 YJ5 Momio pacct:nrraT:& xa ycJIOBXSI 

IIOCTOSIHCTBa XHTerpa.na. JteRCTBXSI 

:r = ¢ r c}d<f = const CI) 

npl11'ieM I = w~ /(' • r;~te E - UOJIHaH BHeprmr. Col - Kpyr<>Bail 

'tlaCTOTa o6panteHXSI, K= 1·- !!..._ • ~ - xoaqxpl!UlieHT aBTo4)aaxpoBim, 
t+n J3 

n _ .1. dH - noxaaa~~e.1.Ib Heo,naopo,nHocTH MarHHTHoro noM, 
-H d dH 

A_ V ~ - OTHOCX~~e.l.IbHaSI CROpOCT:b, 1-1 U -d - Ha.IIpSIJiteH-;--c t 
HOCT:b X rp~eHT MarHH~~Horo IIOJISI, 't - pBJ];HyC Op6HTI:l .1J)I.f.[ 

paBHOBeCHOrO HOHa. 

Ilpeo6pasy.a: ypa:aHene (I) , 't1T06H yqecT:& Ma.KC:mlaJI:bHO-B03MOJt-

Hld: Ha6op a He pro ROHOJ4 a a o6opoT e V maK , BXO~ B cJ' , 
IIOJ.Iy'tn)M 

:T = #\(gVmax·E ·F(~~)dCfJ=Const (2) 
(JJZ K , s , 

r;n;e F (~ 9'5) - HeKoTopaa: ~. onpe,neJIJieMaSI TO.l.IbKO <I>aaoBHM 

;n;BHEeHHeM: F ( <.P, Ps } = C +Sin gJ- P COS Ps , a C - xoHcTrurra 

;n;JIJl ;n;BmiteHRSI no cenapa:.~pxce ' paBHaSI Sin~- Ps cosY's /4 I. llpR 

a.rum.6aTJ!tleCRHX ( T • e. Mf~JJ;JieHHblX IIO CpaBHeHHJO C IIepRO.IJ:OM <f>a30BHX 

KOJie6aHJ!i) H3MeHeHHf!X JiapaMeTpOB ycKOpMTeJIJI HX MOJitHO BHHeCTH 
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Hs-no.n; sHaxa HHTerpa.na:...... ~ 

;r :\)eVmax£ ",-~.; F {Cf ~) 2d'.P = canst. (3) 
W2K 'j' ' 

ilOCJie llHCJieHHOI'O HHTerpllpOBamtf.[ ,Ir,1IH rpaJmllli 06JiaCTH {lla.SOBOH ycT-

ycTO:itnmoCTH, no.n;eJmB E:a HHTerpa.n ,Ir,1IH SOs = ~ ( 'tiTO cooTBeT-

CTByeT Ma.KC~HOH Bel~e 06JiaCTH ~OBOH ycTO~OCTH), no

JiyqHM Hso6paxeHHHi Ha. :pHc. I rprupn saBHcoocTH Hop.ampoBa.HHol 

UJIOIII8.JIH yCTOi!lm:Bm: ~OBHX KO;lf6~ OT COS Ps /5/: 
~ w) !P_F(!P, CfJs) rtz dCj) . 

a 1COh5 = rj F(CJ, f)'12d!f . (4) 

B Iq>ytnmX CHHXPOrtHKJlOTpOHB.X C OTiq>HTI:lM TimOM HOHHOI'O HCTO't!lmKa. 

e v max 3aBHCHT He TOJ:ffiKO OT aMIJJIHTy.n;HO-'tiaCTOTHO:i xapa.KTepH

CTmtH U3= u9 ( f} ( f -llELCTOTa ycKOp.fllOiqero HanPJDtemta:) ' HO H OT 

BeJ111tnmH b(1} - OTHOCitTenHoro Ha6opa sHeprHH sa o6opoT, KOTopm 

onpe.n;eAKeTCH reOMeTpHeit UeHTpaJIDHOH 06JiaCTH H 'HBJIHeTCH pacTyme! 

cpymt:rure:i pBJU~Yca, cTper.JJDI{eicH K e.n;mmne /I' 21. Ta.KD o6pasoM 

eVmax =2eU~(f)·o(z) (5) 

Ha pHC. 2 llOKa.SaHa SaBllCHMOCTD Ma.KCl!MaJIDHQ-BOSMOltHOI'O OTHOCH

TeJIDHOI'O Ha6opa SHeprEa£ sa 060pOT OT p~ca op6HTH ~ CHHXPO

:r.untJIOTpOHa OIDIH, noJiyqeHHaa: Hs HsMepemrli KBasHnoTemuuur&Horo 

ycKOp.BlOlnero noJIJI ,IcyaHTa Ha sJieKTPOJIHTlftlecKol BaHHe /G I. Hs pHCYH

Ka Blf.lUiO, llTO BJUm,6aTHt!eCKEM H3MeHemie li('Z) MOJKHO CtrHTaTD C 

'l ~ 20 c.f') • :3'1'0 npmmpHO COOTBeTCTByeT M:a:KCHM.8.1lDHOMy paJn!YCY 

crycTKa B KOHIJ;e BpeMemr srurnaTa I 7/. 

CJie,eyeT saMeTHTD , trTO BJ:ij>a.xteime ( 5) cnpaBe.n;.mmo TOJIDKO ;l4JI.fi 

!80° .rr.yaHTa 6e3 cpe30B .• IlpH Ha.JIHtmll O;nHOI'O HJm HeCKOJIDIGIX cpesOB 

MaKCm.mJD)HHi Hadop saepro sa o6opoT sa.rmmeTcH B BH.ne 151: 

. eVmax = 2eU~· (f)· 5(7.)· df!.), {6) 

*) 3TOT BOIIPOC YTOliHeH lL...S.aCTHOH 6ece.ue.
7

c. p .}]')lamnnm (UEPH) BO 
BpeMSI ero BHSHTa B Ol1HM B OKT.K6pe l~ ·~ I'. . 
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d('Z)=CDS]Ji. v~-( ~s!lsln~L + ;si sln'p, ' (7) 

r]le 'l. - pa,Itllyc op6nTH, J3t - yroJI. c~esa .llya.HTa Ha aTOM 

pa.n;m:yce, 'si - pa.n;:myc, r]le npo]loJDleoe L -oro cpesa xpoMRH 

.ztYaHTa no]l yrJI.oM JSi. uepecexaeT npo]loJDiteHHe neHTpaJ.IDHoi, He 

cpesa.HHoi xpoMKH ;nya.HTa. 

B mmxponHKJioTpone OHm~ ecT:& no O.llHOMy I5° cpesy c o6oHX 

cTopoH .llya.HTa, KOTOpHe Ha~aiDTc.a: c ~ = IOO eM. B ]laJI.:DHeimBx 

BHKJia.ItKax Be.7IlfCmHa d He yqRTHBaJiaC:D, T. e. d = I. 

KoM6m111pysr ypa.BaollliJi (3), (4) u (5) u Y'!l!Tlill8Jl, -.:noc.J= e~ . 
noJI.yqHM cJI.e)zy.B)IItee Blllpa.JteHHe .Iv.rJI onpe,lleJI.eH:wr ]lonycTHMoro poc,Ta 

cos P5 B Tel!eHHe ycKopeH:wr: 

a(cosPs)= a (cos~f )' £, . .fi., 1.1!£. . e,. E, . ..IS.. , <a> 
' .>t E H1 V Ug G E K1 

r]le napa.MeTpH C HH,IJ;eKCOM I COOTBeTCTBym' pa.n;eycy 'Z = 20 CM. 

3Ha1JeHHe COS ~S MODO Blllpa3RT:b B B:H,D;e: 

cos9's = -· 2e Ug) K f2 ~{ ' (9) 

r.ne : t -npoi'C3BO.l!;li8JI OT '!aCTOTROi nporpaMM!l ycKO:PJ!Dllero 

HanpJDitemm. MeTo]lHKa paclJeTa ]lonycTHMoro sHa'tleHHJI KOcHHyca pa.B

HOBecHoi qasH COS Psgon cJI.e]lyiOIItM: 

I) BHl!HCJmeTc.a: COS ~f .If).tfi 'l, = 20 eM; 

2) no rp~mcy Ha p:m:c .. I ,lJ;JI.H aToro cos ~1 HaxO]lHTCH a1 , 

KOTopoe noToM He Me:rure~~c.a: ( Ha 'l, = 20 eM COS P590~cos ~~ ) ; 
3) ,Il;aJiee C marOM B 5-IO CM no 'Z BHl!HCJI.f.IDTCH napaMeTpi:l 

E , H , K , xs rpa.q,m Ha pxc.2"' 6epYTCH BeJI.lftimm tJ , a 

H3 aMllJUl'l'Y,ItHOi xapa.KTHpHCTmtH BeJIHTmHli U ~ ( H paCC'tDITHBaeTC.fl , 

ecJI.B HyJKHO, BeJ!Hcnma d ) ; 
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4) c TeM :ate maroM no 'l BHtmCJI.FieTca: npa:saJI -qacT:& ypa:s

Hemm (8); 

5) no rpa(pmty Ha pxc. I , OTRJiaJnmaJI no.J:IYI:IeHHHe 3Ha'tlemm: 

a (cos Ps) no oc:H op.n;:maT, naxo,14m4 Ha oc:H a6ciUicc cooTBeTcTBYJO

IIUie · 3Ha'tlemm C05~.s 9on ; 

6) c TeM :ate maroM no ~ no q,c>pMYJie (9) BHtmCJI.mOTca: 

sHa-qemm COS~ • 

Cpa:sHHBaJI nOJiyqe:ilme sHa-qemm COS Ps x COS Psgcm Ha ommx 

:H TeX :ate p~xycax, .n;eJiaeM 38.KJII()'qeHHe 0 HaJUl'il/lH wnt OTCyTCTBD 

qasoBBX noTep:& Ha aTmc pa,mtycax. YcxopeHHe npoxcxo.n;HT 6es qaso-

BHX noTep:&, ecJIH COS Ps <COS Psson. EcJIH COS Ps >COS <fs gon , To 

B03Momm qasomte noTep;ii, xoTopue TeM 6oJI:bme, 'tleM 6onme rrpeBHIIIe-

HHe COS<9s H~ COS ~gon • BHmeOTIHCa.HHa.fi MeTO;nmta OUeHIGI <»aso-

BHX noTep:& no.nytmJia aKl~nepmvreHTanHoe no.n;TBepJK.IJ:eHHe B pa6oTe 

EW~eBna H. E. H To:r.mJmHoii T .H./ B/ • 

Jtm:r B!ilmCJieHRfi B 38.BJICHMOCT:H OT 7. napa.MeTpOB n , .J3, 
K , E , f , COS ~'s x COS ~sgon cocTa:BJieHa nporpa:MMa 

SCJINR (FAZOTRON) Ha ~(I?TPAHe. Pacl:teT Mo:atHo npoBo.n;HT:& Ha SBM 

EaCM-6, CJlC-6500 wm EG-I040 {cM.JmCTliHI' nporpaMMH SCj/NR 

.n;JIJI EaCM-6) • .1IJisr pac-qe•ra B IIa.MHT:& SBM BBOMTCSI B 40 TOtmaX no t 

Bemmnw: H , ~: , g , u9 , d%t H B roo To'Wl.X

a6cD;Hccl:l rpa4)mta pxc. I - COSY'sgon c maroM B O,OI no ocx op

.n;MHaT, T. e. no a (COS 1.Ps) • Jla;ree nocJie.n;oBaTenHocT:& pac-qeToB 

Ta.Kaf! Jite , KaK OTIHCaHO :aHme. 

3a noMom:& npx cocTaJ:.Jiemnlf nporpaMMH .SCJINR aBTop 6naro,ua-

pHT llo.JJI>epoBa 3 .A. 
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