
HH.lleKC 3624 

\ 

~·!hr 
EPEBAHCK~~ ~~3~YECK~~ ~HCT~TYT 

E<l>H-760(75 )-84 

I rn1 l'l'l'AJlhl lhlr.:! HAY4HO-HCCJlE.ll,OBAT.EJibCKHff HHCTHTYT 

Mlltl•(>PMAl.lMH H TEXHHK0-3KOHOMH4ECKHX HCCJlE.UOBAHHlif 

no ATOMHOff . HAYKE 11 TEXHHKE 

U.A.AMATYHiti 

1'IJSS - I. YHitiBEPCAJlbHAH IIPOI'PAMMA MO)lEJIItiPOBAfOOI 

3JIJ•;KTPOMArtn1THblX JIIABHE~ BblCOKOL1 SHEPTI/lill METOJ.Um 

MOHTB-KAPJIO 

EPEBAH-1984 



© UeHTpaJlbHblll tu1y'IHO-HCCMAou 1eJ1..CKHll HHCTHT)'T HH<l>op111aUHH 

" rexHHKO-HOHOlllM teellllx llCCMAONHM II no aTOMHoll HayKe 

H TellHHKt: (UH •o H..O.Nt'410P"\ I 

B:Be.ztemte 

B HaCTORlllee BpeMfl B CBll3R c lllHpOIUDI npll[MeHemteM JlltBH8BHX ,Itbr 

IT8K'l'OpoB Al&: peI'llCTilfUnDl 8JI8RTPOHOB K lf><>TOHOB BHCOROI 8Hep:rRll B 

8KOD8Jm18BT8.X, lipoBO,Itl!MHX Ba yOKOpil'1'6.llllX K B KOCMII"l0CIOIX JJY"<l8X, 

118CTO BOSmm&eT Reo6XO,ItDIOCTI. B oneRO'llBHX pac11e'1'8.X 1IPll npoeKTH­

poBaBJDll • o~ X&paK1'8.PJICTl!lX 8TJ1X ,It8T0R'l'OpoB. Haa60Jiee 

qexea'l'HHI UO~Olt K pememm 98,1{8.'ll, BCTJ>8~CSI Ha np8RTD8 ' .. 
Ba.KlllJ1B8'fCSI B 8B8Jl0l'O:BOll MO,lteJDlpOBaRD :KaClf.8,ItHOI'O IIpol.(9008 Me-

10,ltOM llOB'l'e-Kapxo. Eo.n,moe ;p8SRoo6paaae B KOBOTPYIW;U, upBB~e 

:padcmi, odJracn KS8eps;ellri: 8Heprmt J!BBH8BHX .n;eTeR'l'OpoB 8Jl8K'l'p0-

JIOB • ~OJIOB OdyCJiaBJmBaeT Beo6xo~n C08,1talmll YllJIJlePC8.D>I 

HOt Jipol',PEmll, UOSBO.!fll:1llel MO.Jt8JillPOBaT!. ue:rrpoua:rmmme .umm 
• 

138,1t8BROI 811eprmr, B B80ltHOJ>O,ltBHX norJlOTBTe.:a:s:x IIpoKSBOJllJIOI reo-­
l 

llf!Tpilll. 

--Halm dri&.18 cos~ ymepea nR8R nporpUala NO,Jte.impo:eam 

8.le:npol81'Bll'fl .IDIBllel •coxol s&eprn: EI.as-1 , O'l'B81f811Qf:U1 

!~ Tpe6o~ .• B J800'f8 (I] 6&.llO llpD8J;8JIO omroa-
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l\'leCMX. IIpC>Lt0CCOB H a.JII'OPHTMOB MO,n;eJmpo:samm, 

nporpa.MMe, cprumeime pe3yJI:&TaTOB pac'CJ:eTa c HeKO+­

llTll.JUiHlIMm: ,n;a.HHHMPI ,c LteJll,lll npoBepRR !IpaBHJ!J:.HOCTJ 

• a TalO!te HeKOTOpHe pesy.llbTaTH pac'CJ:eTOB xapaK­

,n;eTeKTOpC>B K SJieRTpC>MaI'HliITHl:lX JIHBHett B 06.nac~ 

JlO I. ToB. 

OTBTJ:.0 npHBe,n;eHH OCHOBHH:e xapaRTepKCTRKH rrporpaM-

_, :H n~mtna ITOJib30BB.HIDI. 

1. OcHOBH!le xapaKTeplICTHim nporpaMMH 

• llasua •:mime : 

- ru1~or0Boe Mo,n;eimpo:srume aJieKTpoMal'ID!THHX .lll!BHeli Me­

>P.OM MonTe-Kap.110; 

COC'l'lW TlJ>Ol'JlaMMll fiK.JllO'q0Hll no,n;nporpa.MMH. II03BOJI.R:lll­

m·h oetie11w1 (.nmixJ>epe~HHe K no~e 

!i.JV\O'l'CJt JI( oproHKsyeTCR: 

llOJlhUOlJ.'\T M ( (lllOJH'O Bll.l\CJIOHJ/10 B 3~0M 06'beMe. 'CJ:HC· 

'\\[\ Jlfi!UIOl'O 'l'lUlll, uepece:KaDJtKX 3~8.HJIYKl IIOBepx­

pI'OTJll'lOCKOe, '.KOOp,n;KHaTHOe, yrJIOBOe pac­

l!Jl0)(0J!OllM JI H T. II. ) • 

3. llponoccu H ajxpeKTH, Y'CJ:TeHHlle B nporpa.MMe EIBS-1: 

( IIO.Iij>06Hee CM. [ I ] ) : 

- po~eHKe napH e+e- H TOpM03Hoe H3.J1Y"IeHHe SJieKTpoHOB 

c y"IeToM rrpoH3BOJibHoro SRpaHHpo:aaHHI!, sqxpeRTa llJIOTHO<*­

TK H ajxl>eRTa .IJruwly-IloMeprurqyKa-MHr,n;a.na; 
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- KOH1!!3aI.t:J/IOHHli0 H pa..u;HaI.t:JllOHHHe noTepK SHeprKK 3J10RTPO­

HOB K II03KTpoHOB c y"IeTOM if>JlllRTYa.n;ID!: K sciiI>eRTa llJIOT­

HOCTR ~epMH ,IVIJl: HOHHSaUKOHlU:IX IIOTep:r:.; 

- MHoroRpaTHoe paccEmHHe sJieKTpC>HOB K II03KTpoHOB (Teo-

pIDI Monep ) : 

- e-e- pacceJ'IHl'Ie; 

- e+e- pacceRHRe; 

- ROMIITOHOBCROe pacceHHKe Cf>OTOHOB; 

- Cf>OTosqxpeRT (Ha K 060Jio'IBe) ; 

- ,n;Byx(f>oTOHHBR aHHRI'H.JI!!UH.fi ll03KTpC>HOB Ha JieTY 

4. 3Hepr:wi: Ha'!M:r:.Holi tJa.CTRI.tH ( e +, e-, 0 ) : TeopeTmecKoro 

orpaHK"I0HM CBepxy Ha Ha'lMJ:.HYIO SHeprKIO H0T. TaK 1<8.K 

TO'l:HO Y'CJ:T0Hli ~RTH BJUtSIHKR cpe.I(H Ha ceqeHIDt TOpM03HO­

ro K3JJy'CJ:0HlUI H pol!O(eHIDI napH npH BHCOKKX SHeprKRX, o,n;Ha>­

KO Heo6xo,IJ;llMO IIOMH1!!TJ:., '!TO BpeMH MO,n;eJmpo~ O,n;HOro 

~WI JmRellHO pacTeT c HB.'lB.Jil>HOtt SHepI'.lliel. 

5. 3HepI'llll o6pesainur Em•n (rrOJIHBJI sHepl'WI) H Km~n }1)!JI 

SJ10KTpC>HOB H qJoTOHOB! STO 3H0pr:m'l, HJIL!te KOTOpWC MO,ll;MH-. 
po:aaHKe nepeaoca JmBHeBwc -qacTRI.t npeRpallla0TCR: H oHH 

"rror.llOutallTCJi B TQ'llte" BH,I(e.JIM Ta.M . BClll sHepI'lm. 3Heprmr 

o6pesa.mtR: Emi.n H KmLn 38,ltallTCJI IIOJU,30B8.TM0M. BeJm'CJ:lUl'.a 

K mi.o He ,n;OJD!HR 611T:r:. CY1Ii0CTB0HHO MeHJ:.me sHeprHH K -

- itpaJI norJIOlll0HKJI. 06IPmo Km•n '? 0, OI-0, I MsB. Mwm­

MaJI:r:.HOe 3HatreHHe sHep:rmt o6pe38.BWI ,IVIJl: MeKTpoHOB orrpe­

,n;eJJHeTCJI B OCHOBHOM npllll0HHMOCTJ:.ll Teop:itit Mo.tt:r:.ep MHOI'O­

icpan:oro paccemma • cocTa:e.meT npJD1ep110 I-I,5 MaB 

\Tmt~= Em~0 -mc2 
!:::: 0,5-IMsB). 
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6. IIorJIOTHTeJTh: MOJKeT RM0TI:. !IpOH3BOJII:.HylO reoMeTpHB'.l (IroTO­

paa sa,n;aeTCR ITOJII:.30BaTeJieM(CM~HHllte))JlJ060ro KOJil![qecTBa 

KyCOlJH0-0,I(HOpo.wmx 06.JiacTeit (B TOM ~CJle it BaKYYM) H CO<t­

TORT:b H3 ,ueCRTH wm MeHI>mero KO;mi:JeCTBa JID6HX B01110CTB, 

RaJKJJ;Oe H3 KOTOpIDC, B CBOIO oqepe,u:r:., MOllteT 6HTI:. CM6CI:.IO .uo 

IO aJieMeHTOB. HarrpRMep, eCJIH rrorJlOTHTeJII:. - 3TO "csH,D;B~" 

.l!t0Jl830 + Cll;HHTHJIJI.fITOp, TO ~CJIO 06.JiacTeti paBHO cyMMe ~(.l­

Jla JK8Jl83HID.: H Cll;HHTKJIJI.fil(l!O:lmllX IIJlaCTHH IIJIIOC 2 (BaxyyM 

.uo H ITOCJ1e
11

csH,n;BH'!a), ~CJIO Be111ecTB pa.BRO ,uByM (llte.71830 

H CI.J;HHTMJJJITOp), BeniecTBa COCTORT: llt0Jle30 H3 O.IJ;HOro 3J10; 

MeHTa, CIUIHTHJJJL'ITop H3 .ItBYX ( C H H ) • 

7. ~ .IJ;Jillllll H 3Heprim: ,uJI.H BC8X 3HepreT~8CIGDC B8JIH'lll$ 

Bes.n:e HCITOJI:r:.syeTCR e~ MaB. EinHim~ ~ yCTaHa.BJD![1 

BaeTCRnOJII:.SOBaTeneM(CM.HIDRe) (MM, CM, M, RM, r/c~ • . 

pa,n;. e.u. ) • 

8. To'IHOCT:r:. pe:3yJ1I:.TaToB: CTaTHCT~ecI<a.R: TO'IHOCT:r:. orrpe.n:eJU1;­

eTCR ~CJIOM npoMO,UeJIHp0Ba.HHl:lX JIHBHeti. BonpocH, CBII3aH­

H!le co CKOpocTI:.ll CXO~OCTH OT,UMI:.HO He l'l:3y1J8.IDICI:.. C:ac­

T0MaTK110CIGle OWB6ICH, KaK IlORa3HBa0T Cpa.BHeHHe pacqeTOB 

c axcnepmieHTam.mnm .Il,RHHllMH [ I ] , o6l:f'Dlo ae npeBWDallT 

"'IO%. 

9. F:tlcTpO.n;elc'!'BHe : 1: ( Ma111HHHoe :BpeMR:, Heo6xo.n;HMOe ,Iµm· 

NO.D:eJlllpO:eamIH o,ItHoro JDmHJI) onpe.n;eJIReTCH, B OCHOBHOM, 

OTHOW0Bll0M Ha'IBJII:.HOI aHeprHH K aHeprmI o6pe3aHHH ,Iµll! 

8J16Bll'.POHOB R = Eo /ErN.t&,HO_ samtCHT TaKae OT :ttpHTHqecKOA 

aHepl'HH e. BemeCTBa • B KOTOpoM MO.D:eJDIPY0TCJI JIKBeHI:. 

( ·'C' Teu 6om.me, 11e11 uem.me e. npH E mi.n ~ e. ) H OT 
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reoMeTpHqecKOR CJlOJICHOCTH norJlOTHTeJlli (Ha.H60Jlee 6HCTp0 

JIHB0HI:. MO.D:eJ!HPY0TCH B o.n:aopo.JtHOM 6eCKOHe'lllOM norJlOTHTe­

Jie ). IlpH R z 10-4 , B samicHMOCTR OT yxasammx .n:ono.mm· 

TeJILBHX qaxTopo:B BeJIB'11lUla 't' o: I-·5 c/ co6. IlpHBe.n:emwe 

3118118HHe "C" OTHOCHTCH K :3BM ICL - I906 lil IIO-BH.n;HMOMY 

BepHO T8Klt8 ,Iµll! JlllCSOI ,Iij)YrOI :3BM c 6HCTpo.n;elcTBHeM 

~ 106 on/c • 

IO. 06"eM nporpaMMB: 75 K 6aAT (TexcT nporpaMMH ~ 2500 

CTp0K ) • 

II. H3HK nporpu.tMHPOBIUOIJl: ~TPAH. 

I2. 'MannuiHo-sa.BHcJIMlle npon;e.n:ypH:oTcyTcTBYJ)T. 

I3. BH31iB80Mi0 cflYHKD;mI H no.u;rrporpaMW: H3 Jlt>60A CTru.A8.PTHOii 

6H6JDtOTeKH no,IJ;IIpo:rpaMM (npH aeo6xo,D;l!Mocm, Ta!Olte na-

KeT no.n;rrporpa.MM rHCTorpa.MMHp<>BaHWl THIIa HBOOK' HANDYPAK 

lll T.n.). 

I4. YcTpolcTBB. B/B: c~THBB.TeJlI:. c nepqx:rnapT H AUIIY (Ma.I'HlllT-

HHe Jl0JITJ:l, ,I!.JICKlil H ,mi. - IIPH Heo6xo,IJ;HMOCTH H no ycMO­

TpeHlilll llOJILSOBaT0JVI). 

I5. :3BM: ICL - I906, ESCM-6. 

IIporpaMMB. o6Jla,n;aeT .n;ocTaToiuio BHCOKOA TpaacrropTa6eJI:r:.HocT:r:.B'.l 

~ MOlK0T 6HTI:. 6es Tpy.n;a llOCTaBJ10HB. H Ha .n:pyrHX TJ11II8.X :3BM . 

2. IlpaBHJJB. llOJlI:.SOBaRWI nporpa.MMott 

,lJ.JIJl nOJII:.so~ nporpa.MMott EL::>0 - ' aeo6xo,D;KMo: 

I) no.n;roTOBHTI:. KapTH .u,aHHl:lX, onpe,n;eJIJmitIDC THII, sHepr:a10 HB.'!B.Jll>HOtt 

1JaCTml;li, aHep!'Zlll o6pesaHlilR ~ 3Jl0KTpOHOB lil qx:>TOHOB, B01110CTBO 
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llL1IH Ha6op BenteCTB,B KOTopwc paa:mraa.e'l!CSI JIHBelil> H 1Dl:CJ10 MO;D;e.mI­

pyeMWC JmBHe:l!; 

2) H.!lP.RcaTb IlO,mlpOI'pa.MMy c Ha3BaHHeMACCESS , KOTOpaJ! BH3H-

r CH 113 no.mrporpa.MM Mo;n;e.impo:eamm JlllBWI H rrpe;n;ocTa.BJIJieT ;n;oc­

T. ~-..b30Ba.Te.n10 x ·npou;eccy Mo,ne.mpo:aa.mm: (MR sa.nrum.a: reoMeT­

PHR norJIOTHTeJll!, ll3BJie11eHR11 11 npH Heo6xo,D;HMoCTHrHCTOrpa.MMHpo­

BaHHll HHTepeCYKJlltHX ero BeJlH'mH, ynpa.BJ1eHHH npou:eccoM Mo,ne.mpo­

:eamm H T.n.). 

2. I. Co,nepmime H !flo.PMaT xapT ,WlHH!lX 

&ox cxeMa nporpa.MMH EISS-1 noxa3aHa. Ha pHc.I. Ilonupo-

!:'IJ8*a DATAIN OCYl!leCTBJlJ!eT "ITeHHe ne.IXf>oxapT c ~. no.nnpo­

l'paMMa PREPAR - Il0,D;rOTOBHT6Jll).HaJI, BH'D!CJll!eT ll aac~eT B COOT­

BeTCTBYmtHe 6JIOKH COMMON ce11e.HIDI R KOHCTaHTH' Heo6xo,wa:MHe ,lJ;Jll1 

nonuporpaMM MO,D;eJIHpOBaHHH. IIo.nnporpaMMa SHOWER MO;D;emtpyaT aa­

,lJ;SHHOa Il0~30BaTeJieM l!HCJIO ~Hett. 

Heo6xo,wa:MHa xapTH ;n;ammx CJle.IJYllllllla: 

I. 06n:td saroJioBOx (npoHaBOnHH:l! 6YKBeHHo-i:nnI>poBOI TeKcT 

jltJlllHOK He 6o.nee 80 CRMBOJIOB) • 

2. Ha3BaHHa e,lJ;HHllD;l:l .It.mIHH (!flopMaT .R 2 ) . MOJKeT 6HTb MM 

CM ' v M ' KM ' GR (r/c~) ,_ R L (pa,ItHau;ROHHaJi e~ 
Mmra). 

3. 3.lrexTp~ecm sa~ Ha'laJI:&Ho:li: i:racTHDII (±]: ,lJ;Jll1 e±, O .It1IH 

· ~ ) , aHep!'Wi o6pe3aHH.f! MR WOTOHOB, aHepl'RSi o6pe38.HllJI MB 
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SJJ.aRTPOHOB (nOJlliaJl aaeprRB:) H 9HepI'IIIH Ba'laJI:&HOil: 'ia.CTHlJII (!flop­

MaT I2 , 3 E I0.3). 

4. liHCJ10 mmoB BentecTB (.n;o.mmo 6H'U ~ IO:). \Po_pMaT - I2 • 

5. Haa:eamm BenteCTB (B CT~m<. ac.mI BenteCTB MHOro, B qie>p­

MaTe A 4 ) • JJ,na ~TH HaH6o.nee l!aCTo BCTpetmDitl!iCH :eentecTB 

,D;OCTaTOllHO yxasaTb MHeMOHH"leCKHe HaS:eaBHK HS Ta6JI.I • .l{.llfl JUJYI'Hlrj 

BantecTB, He yxaaammx B Ta.6.mm;e noo.ne xapTH :aas:eamm, ,nOJDKHa 

6JiTb o,rce:a xapTa. c 3Ha11eHHeM Il.110THOCTH S' (B e~ r/cM3 ) 

H 1Dl:CJia SJJ.eueHTOB Ne:. , cocTaBJlSIDlli!X aTo BentecTBO ( Ne:. ,n;OJDKHo 

6b1Tb ae 6oJiae IO), B WOPMa.Te E I0.3, 1X , I 2 :a Ne 

xapT c yxa38.HlileM .i!~, .Ai., Wl ( L = 1, Nc ) - aa])H,Wl ~. ·, aTOM­

aoro Baca H nap:a;HBJll>aoro Baca L-20 aJieMaHTa B ;n;aHHOM :t..:11I1ecT-
Nc 

Be, npneM L W ~ = 1 , B qie>puaTe 3 E I0.3. 
i.= f . 

6. liHCJIO MO,D;eJD!pyel\IHX JJXBHel - NEVREQ (<flop!.BT· I 6 ) • 

2.2. 0cHOBHHe MOKH COMMON 

Turon COMMON • m.temtHeCH B nporpaMMe .EISS-1 • MOJKHO pas;n;e­

fHTb BB. ,JtBe rpylIIlH - OCHOBHl:le B BCDOMOraTem.HHa. B BCilOMOl'aTeJU.­

BHX 6Jloxax: COMMON . xpaHllTCSI BBPoPMWnlJI 'l'HIJa 'lfBCTO HCilOll3ye­

MHX KOBCTaBT, oe11e!Jlll H ,,1IJ>YI'llX BeJm'mH, 0 ROTOpYX llOJ.r&30BaTeJlb 

MOZeT J[ He SB8Tb, TaR Kalt OHH He :acnOJd.syllTCSi IlPll o6pa60TKe 

lmraaa:, il09TOM;y OCTaHOBHMCSI TOJU.RO Ha OOHOBBHX 6'110Ra.X COMMON. 

~) COMMON/PARINI/IQI,IRI,WTI,El,XI,YI,ZI,UI,VI,WI,NEVREQ, 

NEVSIM,NEVSAV - 00,JteJllll!,T napa.Me'.l'pH BaWl.Hol 'lfBC'l'Hlnl: 

IQI - aapa;tt Ha"IBJWIOI 'iaCTHD;ll ( 0 ~ ~ , ±I ~ e± ) 
~ ' . -

IRI - Bouep 06.lraon, B ROTOpol HS.XO,ll;RT.CH Ha'l.a.7ll>Hall 1!8CTHI111. 
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NTI 

Ilo yMOJNalraD nporpaMMa yCTaHaBJUIBaeT I RI=2. 

- Bee HB.'ffiJU>HOH 'ia.CTRIJ;ll (B HaCTO.IIllleH Bepc:ma: nporpaMM!l H9 

HCIIOJ!bsyeTCSI) 

EI - 3Hep!'Hll HB.'ia.J!bHOI 'iB.CTl'liU:i (,Iµlfl e± IIOJIHM aHeprwr) 

.. , 7.I- KOOp):tWJaTii Bxo.na 'ia.CTRIJ;ll B norJIOTHTeJU.. IIo YM0.7I'IaHHB) 

nporpa.MMa YCTaHaBJUIBaeT XI = YI = ZI =0 

JJI, VI, WI.- HaIIpa.BJilmllle KOCHlzyCl:l HB.tJa.7ll.HOH 'IJB.CTRIJ;ll. Ilo YMM'iB.HHD 

nporpaMMa ycT8.H.aBJU!BaeTUl=VI=01 WI= 1 TaK 'l!:TO JmBem. 

pa3BHBa.eTCH B,Il;OJlb OCH i! 

NEVREQ - 38,I48.HHOe IlOJllJ30BaTeJieM 'l!:HCJIO reHe:paximt ,liKBHel 

NEVSIM - 'lll'.CJlO npOMO.I(e.IDipOBa.HH!iX .lmBHeii 

NEVSAV - MOJKeT 6l:lTlJ HCII0JU.30BaHB. IIPH oprrum~ "crraceHWI" Ha-

KOIJJ!eHHott CTaTHCTHKi! HJ1H Ilporpa.MMl:l. 

2) IQOMMON/PARAMS/IQ, IM, IR, WT, ·E, X, Y, Z, U, V, W, IDISC -

- co.nepimT napaMeT.PH "Te~eii" 'IIa.CTHIJJi, nepeHOC KOTOpoA MO,ne­

;mpyeTca: 

IQ - 3apSI,1l \ 0 WV1 ?f , :tr ,IµlfI e±) 

IM - HOMep BentecTBa, B KOTOpOM HaXO,lte:TCSI 'iB.CTKIJi3. 

IR - HOMep 06.nacm, B KOTOpoii HaXO.I(aTCH 'ia.CTJ.r~ 

WT - Bee 'l!:B.CTHIJJi (He RCIIOJllJ3yeTCH) 

E - aHeprHH 11B.CTRIJ;ll (,Iµlfl e± - IIOJIHM aHep!'Hll) 

X,Y,Z - KOOp.I(llIHa.Tli 'Ja.CTRIJ;ll 

U,V,W - HaIIpallJISillltRe KOCHlzyCl:l 'Ja.CTRIJ;ll 

IDISC · - IIO YMOJl'laHll!ll IDISC = O. F.cJm Jite IlOJ!b30BaTeJIJJ IIPB-

CBaRBaeT IDISC ,. + 1, TO TeeymaJ1 'IJB.CT~ cpasy lite 

BB6pacHBaeTcs: H3 npou;ecca MO,ne;mpo:eamm:, eCJIH IDISC .. ~1 

TO T8I<;YIIl!Ul 'l!:B.C~ B!l6pacHBaeTCS: TOJllJKO IIOCJie TOI'O, 

IO 

KaK OHB. nepeHeCeHB. Ha mar STEPA ( CM.mate) H npoMO;IteJIHt­

poBaHH MHoroKpaTHOe paccesum:e lll lllOHH38.Il)IOHHble noTepH 

Ha mare. ,Il.1m ~TOHOB IDISC =+I aKBllBa.llBHTHO IDISC=-I. 

Ilplll B116pacimamm Teicylilel 'IB.CTRIJ;ll lll3 npouecca MO.I(eJIHPO­

BaHHH nporpaMMa nplllcTYna.eT K uo,ne.IDipOBB.Hllll nepeaoca 

o-qepe.n:aoA 'JaCTHUl:l lll3 CTeKa (CM. [I] ) . 

IlOHCHHM no~6Hee 3H.a'l!:BIDIB nepeMeHHHX IM lll IR na nppepe 

:110rJiomTeM, npe,ncTa.BJil!D!lero _c~6oA, BB.IIPDep, "c aH,IOmtl" SJioannlt 

+ JJUl.I(1Grlt aproH. BenteCTBY, yxa38HHOMY B mpTax ,JtaHBHX.nepBHU 

(HB.IIPHMep, .Re ) • nplllCBalIBMTCH IM =I, BTOIJDol -IM =2. Ile 

'BaH IM lllCIIo.m.syeTca :K8K HH,11;8KC MEl.CCHBOB. B ltOTO.JJHX XpaEfl'l'asl 

•'llBHHH lll ;itpyI'He KOHCTaHTH. OTHOCJIDtH8CSI It ~o~ Bentecm. 

e yxasaHHOY npm1epe IM =I ossa.-qaeT. 'l!:TO 'IB.C~ HB.XO,JJ;IITCSI B a.;im. 

~· IM=2 - B ~OM aproae. IlepeueHBBJI IR ayuepyeT o6Jlac'l'll: 

,JJ;on:ycTHM m =I CIM=o )- :ea:tW'M· IR =2 a.mmmdt, IR. =3 JEUKd 

aproa, IR =4 cao:ea a IRlll!fSd • T .;it. MEm.IIY nepeueJDllilMI; Ill • IR 

no.m.soBaTeJllJ ;ItOJIKeH ycTaHOBlllTlJ COOTBeTCT'BIP'I npJI IIOMOlllH uaccJtB& 

MED ,Tait, 'l!:T06~IM:..MED(IR) .B BBilleM npDepe ;ItOJlDO 6Hn JlED(I)=O. 

lll T.;It. 
.MED(2)=1 ,MED()) = 2 ,MED (4)s1 , MED(5) .. 2 

3)COMMOR/STPSIZ/STEPR,STEPU,STEPA,STE;E'C,IR~LD,IRBEW, ICROS 

sTEFR - nce~onpo6er .no o-qepe.;D;Horo JXSCitpeTBoro c'l'OJIKBOBe.HHH 

r nu. [I] ) , upouo,nenpoMDBi nporp!UMOI. 

STEPU- pacc'l'Omuie,sa 1<0ropoe nOJr&BOBS.TeJrlo paapeae'l' uepesecn 

118.CTKIJJ'. OHo MOlleT 61:1T» arcmCJieB.O •a reoMe'fPD uor.zon.,. 

TU.S:~ lT.111 &eo,$opc>,ltlDIX uorJIO'l'JITe.tel peK0118BXJ8'fOll 6pe.~• 

STEPU paBHl:IM paccTOmDD> BJtOJr& JUUIPl.B.Keall .JPJDl*BU ~ 
xyntelt 118.C- .no rpa:mmH TOI o6JIBC'l'JI, B KO'fOpol -.XO-

-=· PCT'IIJ8 
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ST EPA 

rTEPC 

IR OLD 

ho YMOJilffiHRIO IIporpaMMa ycTrura.B.mma.eT STi::PU=SrEPR 

- paccTO.mm:e,Ha. KOTopoe rrporpaMMa. pema.eT rrepeHecTH TS­

I\YlllY!O "tJaCTHizy'.B!:i'UICJIJieTCH IIporpaMMott:AJili 3JleKTpoHo~, 
STEFA = min(S_TEPR, s ·rEPU, R(E. Ei;Un) , 
r.n;e R(E,Emin)cpe,Itlill'.li IIpo6er A1Iff aa.Me~eHRII .n;o 

3HeprmI Emin • AJili iiloTOHOB STEFA=min(S ·rEFR,STEFU~ 

- B ,ll;8HHOH Bepc:im IIporpaMM!l He HCIIom.syeTCH. 

- HOMep 06.Jia.cTH, B KOTopott Ha.xO~TCH 'IJa.CTHr(a .n;o IIe-

peHoca. Ha mar STEFA. • Ilporpa.MMOtt YCTaHa.:BJIHBaeT-

CH IROLD = IR. 

IRNEW - HOMep 06.JiacTH, B KOTOPYIO nep~eT 'laCTlll,\a llOCJie ne-

peaoca Ha mar STEFA. YCTaHa.BJIHBaeTCSI llOJil>30BaTe-

JieM,Kor.n;a. H3BeCTHO,~TO IIOCJie nepeaoca. Ha mar STEFA • 

'IaCTm.r,a nepece~eT rpaHHI.zy .n;aHHott 06.JiacTH ( n:pK 

STEPU ;:: STEPR). 

HanpHMep, ecJIH MOlltHO npoHyMepoBaT:b 06.JiaCTH CJieBa Ha.IIpaBO, TO 

IRNE\'f= IROLD+ 1 • eCJIH tia.CTHI:(a JieTHT BITepe.n; R IRNEW=IROLD-1, 

eCJIH ~aCTllIJP JieTHT Has~. 

ICROS - Bl:l'lllCJIJieTCH IIporJllMMoli: ICROS • 1 • eCJUI '!aCTfilla 

nepeceKJia rpamm;y pas.n;eJia 'AByx 06.JiacTeli (R Ha.xO'AHTCH 

Ha fpaHID.le), B llpoTHBHOM CJIY'IJae I CROS = 0 

4) CO:.!l.lON/ENERGY/ELOSI, ELOSC, ELOST, EOLD, ;<;NB\'/ 

ELOS I - BeJIH'lllHa IIOTe.PJ:i 3HeprHH ua liOHli3filU1IO Ha ITYTH STEFA 

ELOSC - 3He.PrHH,norJiomeHHaH B TO~Ke B3aliMO.n;e:lkTBliH ( 3HeprHH 

I10'AUOporoBliX 'IJa.CTHl( .POJK,Itelilllix B B3aHMO.n;eliCTBHll) , 
ELOST=ELOSI+ELOS~ - IIOJIHaJI 3HeprHH, Bli,ll:eJIHBIIJaHCH Ha 0Tpe3Ke 

rryTH STEP.a.. 

EO ... ..:i - 3He.PI'WI '!aCTIDUi .n;o nepeHoca Ha mar STEPA 

E:NEW - 3HeprHH tia.CTHin:l IlOCJle rrepeHoca Ha mar STEFA 

I.2 

5) co:.!MON/CUTOFF/AE, AP, ELM, TE. 

AE - sHeprIDI o6pe3amm .n;JIR e± ( rroJIHaH sHeprn.n) 

.~P - :rneprIDI o6pe3a.HIDI ,ll;J!R a 
ElJfi = 0' 5II MsB Mac ca ITOKOR 3Jl8KT.POHa 

rs = AE - .:::c,r,; sHeprHH o6pesamm e± (KHHeT101ecKa.Ji aHe.PrIDI) 

5) co;i;rJON/PiL~SEC/IFAIL, I:<S (2), ",'/'l'S( 2). ES(2) I US(2). US( 2). OIS (2) 

co.n;epi1rnT rra.pa111eTpH BTO.Pli'Uill:X qacTHl(: 

IF;..IL - eCJlli IFAIL = 0 • TO B3a.HMO.n;ei1CTID!8 "rrpmm:To"(cr.1[I]) 

B rrpoTHBHOM CJJytme B3aHMO.n;eitCTBli8 <!JmtTHBH01'. Ilp¥! 

I?AIL=O ris co.n;epJKHT 3apsi.1\l:l BTO.PR~X tffil u~ 

.'/TS - Beca BTO.PR"IHHX ~aCTRU ( = .[ B .n;aHHoil: Bepmm) 

ES - 3Hepnm BTOpll'IHHX tia.CTHl( (AJili e± IIOJlHaH 3Hep1"'WI) 

u::;. vs, ws - Harrpa.~e KOCHHyCH BTOpll'IB!lX '!aCTHU. 

Koop~ TH TO"!KR B3aHMO.n;eitCTBHH - A. y. z (CM • C 01~.10N/ PA;u;,:::; I 

7) co:a,.oN/;.:znruliJ/m!ED, NAME( 1 )6), RHO( 1 ¢), x¢< 1~), r,~ED{ 1 ¢¢¢) 

co.n;epxaT naµi.MeTpH BemecTB: 

NI.!ED - '!ECJIO Bemec TB 

NAME - Ha3BaHHH BemecTB (xOJIJle:pKTOBCKHe) 

RHO - IIJIOTHOCTH (r/cM3 ) 

X~ - ~oHHHe .iµmm ( B e~mu~x, y Ka.3a.HHIDC ITOJll>30Ba-

TeJieM ) 

!.:ED - Ma.CCHB _mmeKCOB 06.JiacTett, YCTaHaBJIHBa.mld COOTBeTCT-

BHe Mel!Ozy nepeMeHHHMR IM K IR • IM=MED (IR) 

(MaCCH:S sanOJIHHeTCH IlOJIM30Ba.TeJieM) • 

8) COMMON/DEVICE/IDBG, ILF, ICR, ICP, IMT 

IDBG - ycTawmmmaeT PeJICHM OTJl~O'IHOtt II01Ja.TH. Ilo YM<>JittaHJlll 

IDBG=$1 K rre~Tl> OTCyTcTByeT. IlpH IDBG 7 1 pie-
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nel!BTHBa.IJ'l'C.S: HeKoTopHe nepeMeHHHe Ha BXo.n:e no.n:npo­

rpaam llOJtUllPO:eam!H nepeHoca e:!: (ELEPOS) H ((PHOTON~. 

ups IDBG ~ 2 TO xe Ha BXo.n:e llO'AJIPOrpaMM,MO,Il;e.ml-

PYlllUIX •o~oHHHe llOTepH ILOSS H MHOrO:KpQT-

Hoe paccemme . (MS CAT) , llJIH IDBG " 3 TO ze Ha 

m:o.n:e no.n:a:porpaMM Mo.n:e.mipymna: xoHKpeTmie nportecCH t 
PAIRP - poJIQ(en e e:!: • BREMS - TOJ;llOSBOe 113J.IY~ 

qeime , MOLIB - e-e- paccemme , BHABH e+e- pa.c..i. 

ceJDDle , COMPT - KOMIITOHOBCKOe paccemm:e , ANNIH ~ 

- aHlDll'BJllllJ; e + B 2 ~ , PHOTE - <l>oTOaqxJleKT 

ILP - ~OI'l!'leCiani HOMep AilllY 
IOll. - nepPoC't!li[THBaTeJM: 

IC:P - · nepPopaTopa 

IMT - MaI'HHTO<})oHa 

2.3. IlO.ItJIPOrpa.MMa ACCESS (IFLAG) 

Rax Y!f.8 roBO~OCI>, llO'AJIPOrpaMMy ACCESS(IFLA.G) ,Il;OJJ'JleH 

HaIIHCaTl> IIOJll>30Ba.TeJll, ,Il;J1.fI CBOeit KOllKpeTHOit 38,llallll lOOIAHO pas­

uep IIO'AJIPOrpaMMH He IIpelll:lllBeT 100 C'rpOK Ha ~AHe). 

Ilporp:u.wa MO,Il;e.mipoB9JDIJI JDmHeit B onpe.n:eJieIDIHX MecTax nep~ 

.Jlil0T ynpa.BJieHBe no.n:nporPauue ACCESS (c IFLAG = I..S), Tax 1l'?Q 

DOJILSOBaTem. DOJJY"'RleT BOSMOZHOCTl> ynpa.BJUl'rl> ·nporteCCOM UOJ[eJIHPO­

BaHIVI Jm:BHJI (HBIIpBMep, y-<mTHBBT:E. . reoueTPD> norJIOTHTeJIH, DBJie­

xan .. H saDOYiUla.Tb HeoCIXO,Il;l!Do!yll Hllli><>PMaitHDJ .Cirrymum, B KOTOp!IX 

YfiI8BJ!eHHe nepe.n;aeTCJI no.n:uporpaMYe ACCESS , BQBB •a JIHC. 2-4, 
~e npHBe.n;eHH MOK cxeMH no.n:uporpar.u SHOWER ( OCBO:Bmul IIOJUlPO-
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r pruMAa , MO.n:e.mrpyBJqaH .immm), ELEPOS (MO.D;eJmpOBamte rrepeHoca 

e:!: ) H PHOTON (Mo.n;e.impoBaime nepeHoca 0 - KBrulTOB) : BH30B c 

IFLAG~1 - npOHCXO.n;:ll'.T noc~e Toro, Ka.K 3aKOH1:J:ll'.Jil'I pa6oTy no,n;ro-

TOBHTeJD>HHe no.n:a:porpaMM!l (DATAIN H PREPAR ) H .n:c 

Ha'ilaJia MO,Il;eJI».pO:eaHli!lI nepBOrO J!l!BHR:. 3.n;eCb Heo6XO.n;:ll'.J 

MO 3allOJIHHTl> MaCCHB MED , MOJ!tHO IlpH Heo6xo.n;R-

MOCTH HCllOJll)30BaTl> Ta.Kllte ,Il;J1.fI ~I06IDC ;n;pyI'HX qe~eit 

( 'ITeHB:e ,IJ;OllOJIHHTeJll>HIDC .n;a.HHllX , no.n:roTOBHTeJI&HHX BH­

'll'!Mellllli H T. II. ) , 

IFLAG = 2 - IlpOHCXO.n;RT nepe.n: Ha'iaJIOM MO.D;eJIHpOBaHRH KaJ!t,IJ;Oro oqe­

pe.n;Horo JIHBWI. 3.n;ecI> MOlKHO nepeonpe.n;eJIHTI> napaMeTp~ 

Ha'tJaJII>HOH '18.CTHI!Jl, HHlil'.QHaJ.IR3:1l'.pOBaTl> MaCCHBH H nepe­

Memme H T • .n;. 

IFLAG = 3 - IlpOJ/ICXO.n;:ll'.T IIOMe Toro • KB.K nporpa.MMa IlpOMO,Il;e.mipO­

BaJia Be.mI'llHHY IIC0B,Il;Onpo6era STEIR ,. HO IIepeHOC 1J8.()­

THI!Jl H npoqeCCH Ha STOM ma.re ellle He npoMo.n:e.impo~. 

lJa.C'l:HIJ,8. HaXO.n;HTCJI B TO'llte X,Y,Z :a o6JiacTH IR 

cpe.n:e IM , :itmmeTCH B aanpa.BJI.emm u, v, w , npH 

STOM IROLD=IRNEW=IR. EO!iD=ENEW=E, ICROS=0,IFAIL=1 

ELOSI = ELOSC = ELOST = o, IDISC = 0 (cu.2.2.) 

3.D;ecI> nonso:ea.Tem. MOllteT (wm .n:oJJJ1eH, B smmcm.t0cTB 

OT ~'t!li[): 

l) e~ :aor~OTHTeJID - HeO.tJ;!IOJ>O.n:md, onpeJieJIJl'.rD STEPU 

KB.K paCCTOsnnte B.D;O~ HaIIpaMemm ,Il;BH.lltemm 'qB,CTJ/Iqll 

(U,V,W) OT TO'lllGI, r.n:e OHa HaXO.n;HTCJI (X,Y,Z) • .n:o 

l'pallHitbl TOI o6JiacTH, B KOTOpoi OBa HaXO.n;HTCH, IlpH 

STEPU~ STEPR BeOOXO,IOIMO YCTaHOBHTl> 3Ha'lemte IIe-

J5 . 



peMeHHOli, IRNSii 

2) BH6pOCHT:b 'ffi.CTlitl.IY ll3 rrpOI~ecca MO.n;eJllipOBaHIDI,YCTa-

HOBHB ElISC = -I JiIJili I DISC =+I; . 
3) He rrpe.nnprum:Ma.Tl> l.IlIB8.KIDC .nelicTBIDi, Tor,n,a rrporpa.M-

Ma ycTa.Ha.B.JllIB8.eT 3TZ.FU = STZPR R rrpo,nOJVKaeT 

MO.u;e.ID'IpoPB.HHe. 

I?~G=4- rrpo-acxo.u;RT rrocne Toro, KB.K '!aCTIDJ,a rrepeHeceHa. Ha 

mar STEPA(H HaxOJJ;HTCfl B TO"'!Ke:(X,Y,Z)+STEPA·(U,V,IV) 

H rrpOMO,neJIHpoBa.HH Bee rrpbu;eccH Ha ware) .IIpH IPAIL= C 

B COi:il:liOH/PARSEC/ xpaMTCff napa.MeTpH po~eHHl:lX B 

B3aMMOnelicTBHK qacTHIJ;, rrepeMeHHHe ELOSI' ELOSC, ' 

~LOST - llOTePH aHeprHH, Ha rna.reSTEPA, ICROStO 

031:ia'iE.eT, i:rro rrpoH30lllJIO rrepece'IeHHe rpaHlII.l.li o6na.c­

TH H '!8.CTHI.lP H8.XC.u;RTq.il B OMaCTH IRNEW (Ha rpa.­

HHIJ;e). IIa.pa.MeTp!l Teeymett qacTIDJ;li Ha.xO,D;SITCR B 

CO! __ , ' II.RAMS/. 3.necl>, K8.K H B c.nyqae BH30B8. 

c .I =3, MOJK.HO ~()TOrpaMM1q>OPB.T:b aHeprHD, 

yrnH, KOOp.u;Hll13.Tll -qac~. a Ta.IOKe aHeprn10, 110Te­

pmmy10 Ha ma.re • 

!FLAG: 5 - rrponcxo.u;KT rrocne 3a.BepmeHHJI Mo.n;e.ID'IpoBaHHJI oqepe.nao-
" n 

ro JIKBHH. Snecl> MOJKHO opra.HH30B8.Tl> crra.ceHHe Ha.KOII-

neHHott CTaTHCTHKH H rrporpaMMH ll T • .n;. 

IFLAtr-6 - rrpoRcxo,ItRT nOCJie sa:Bepmemm MO.u;eJIHpoBaHHJI Bcex 

JIKBHeH. MoJteT 6HTI> RCllOJll>30:aa.H ,lI,1lll All61iX u;enett. 
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2.4. BcrroMoraTeJU,Hlie IIO.IVIPOrpu.!Mll 

B COCTa.B rrporpaMMH EISS-1 BRJIBJ'IeHH ~ no.nrrporpaMMH 

,I(JlH Bl:l'IHCAeHWI ce-qemrti (.u;Hqxpepe:mntaAI>HIDC ll IIOJIHHX) B3rulMO,Il;eHCT­

BHSI e± H 't c Be~eCTBOM. Sm qJyHRUWI IIO,Itl1porpaMM!i He llCIIOJI:b-

3ymTCJI B npou;ecce MO,u;eJmpo:eaHl!H ll BltJW'IeHli B COCTa.B nporpaMMH 

ELSS-1 TOJll>RO pa,Il;ll rrpe.u;OCTa.BJleHHSI ,Il;OIIMHJll:TeJil>HHX Bll'IRCJillTMl>­

iHX B03MOltHOCTeil:. 06pallleHl!e K ST.KM IIO,Itl1porpa.M?.l8.M B03MOl!UiO TOJII>-

KO IIOCJie Bll30BOB rro.u;:aporpaMM DATArn ll PRE PAR. lia3Ba.HHSI qJyHICI.-

tUl'1 no.u;rrporp:u.IM, B!l1IRCMKI!ll!X ,ItRqxpepe:mnta.Al>Hlie n noJIHHe ce'!eHWI , 

11aqiraaDTCJI c 6yKBH D 11 T , cooTBeTCTBeHHo: 

DBREr/JS (::!:~,X, IU 

D::.OLLR (E¢ , x. ! Ii.'.) -

DBHABH (E¢, X , I:.I) -

JANNIH (E¢, X, II~) -

DPJ..ffiP (E}ef, X, TI.:) -

DCOi.iPT (3¢>, X. D.1) -

- Bll'lltCJIJ':IeT saa'leHHe d.58 (Eo,><)/dx (ip-.1Il:l 

(14) H (28) ~] )~ ,I(JlH Be~ecTBa. C HQ. 

MepoM IM 

d6"m ( Eo, x)/ clx (37) 

d6ah (Eo, x)/dx (40) 

ct 6'a. (Eo,x)/cix (44) 

d. 6p ( Eo, x)j~Jx (13) .. (27) 

d6c (Eo, x)/dx ((f>-na. (47)) 

TBRZL:S (E¢,x1 ,.ic2,1;::) - BH'!HCMeT HHTerpa.n OT dos ( Eo,x)/d:ic B 

npe.ne.na;c X1 , X 2 

:rBHABH(Ejl,x1,x2, n.l) - TO JKe Vlll rl.6ah(Eo,.x)/ctx 

*) HIDKe rro.n;pa.syMeBa.mM ![>oprzy JIH, rrpHBe.I(eHHHe B pa6oTe [I] , 
o6o6meHHHe, KOHe'IHo, Ha CJIY'ffi.il:,Kor,n,a Be111ecTBo HMeeT,c.i10JK­
HHfi XHMH'lec:iam: COCTa.B. 
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-· .. 

TMOLLR (E¢,x1,x2,IM) 

TANNIH (E¢,X1,X2,IM) 

TPAIRP (E¢,X1 ,x2,nl) 

TCOMPT (E¢,x1,x2,IM) 

TPHOTE (E¢, IM) 

- TO lite~ d.6M (Eo»<)/cix 

- TO xe ~ d6Q. (Eo, x)/dx 
- TO lite :O:Jlll d6p (Eo 1 x)/d)( 

- TO ze ~ d.6c (Eo 1 .X )/ d>< 
- Bll'DICJJ.R:eT nOJIHoe ce'!eHKe <I>oToaip:pexTa 

~ BemecTBa c HOMepoM IM (cM.<I>ollMY~ 

JJY (50)) 

TDEDXI ( E~' IQ' IM, MODE) - BLl'llICJJHeT 3HB.'!eime 0pe,11,HHX orpamrqeH­

Bl:lX llOTepD sHeprma: Ha KOHJ1138URI> ~ 

3Jl0XTpoHOB {IQ " - 1) JI ll03KTPOHOB 

(·'I Q = ·+ 1 ) c sHeprzeit Fi/> (nOJIHM 

SHepl'mi) B BemecTBe c HOMepOM IM 

(CM .<I>oPMYJJY (52)), IlpK MODE • 0 KC-, 

ll0Jll>3Y6TCS! TO'l!H09 Blipa&emie ~ no­

npaBKK Ha S<fXI>eKT IIJIOTHOCTK 0 , B 

nponIBHOM CJIY'l0.0 xcno.n:&syeTCH acm.m­

TOTK'leCKOe 3Ha'!eHBe o , KOTopoe cnpa~ 
Be~ B npe;o;e.na.x e:: 5+6%. 

Ia 

BemecTBO 

Yprur 

Cmmen 

BOJWI>pa.M 

Me ;o; D 

Ee.neso 

.A.mmml 

I'pai!BT 

BepB.ID!dt 

EB;ztKd aproH 

Kpa:c'1'8JIJI NaT 

,CBDI{OBOe' CTeKllO 

Ya~ F2 
Mapa SFS 

Kpa:c'l'8JIJ1 B t 4 Ge,s 012 

Cil;IDl'rllJl.lDee cTeKJio 

BoSJJYX(I a'l'u. ,20°c) 

BoJxa 
Be'l'OH 

II.lleKCJII'JJaC 

IlJJac'l'!AecKd cnmtT. 

90% .Ar +IO% MeTan 

·JIPll HOpM,yCJIOBHJDC 
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Ta6JIKu,a I 

MHeMOmtt1ecROe HaSBaHJl[e 

u 
P6 
w 
Cu 

Fe 
.Re 
c 
Be 
LA 

N.Al 

F2 

SFS 

eµo 
SCG 

.RIR 
HtO 

CONC 

PLEX 

PS 

MWPC 



Bv.RT 

II It~ LJ 
I 

~v 

S'IDP 

Pile.I 

=v ,.i.u.ii:>v= 
OLD"IRNEW=IR 

IFAIL=1 
EOLD=ENEW=E 
ELOSis:ELOSC•ELOBT., 

YES 

Pilc.2 
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ICROS=O 
IROLD=IRNEW=IR 
EOLD=ENEW 
ELOSI=ELOSC=ELOST= 

PHc.3 
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STEPA=MIN(STEPU tf)TEPR 
X,Y,Z=Ii!iz+STEPA{...U,VJW) 
STEFO=STE.t'O-STEPA· ~ 

ELOST.=ELOSI+EI.03C 

( HETURT:J 

Pmc.4 
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