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AHHOTAIINAH

Pafora [OONONHAeT NpeNLOylKe ONHCaHMA HoBoH BepcHH
nporpaMMsl HOOeNHpOBEAaHHA UNIMOD2 onAa Tex
nonksopaTened, KOT OPbIM O A HOOenKpoOBaHKA
IKCNEepPHMeHTOE ¢ mnoMomek UNIMOD2 norpebyerca nHcartk
CBOH IMOANpOTPaMMbl.

ABSTRACT

This paper completes the previous descriptions of
the new version of simulation program UNIMOD2 and is
necessary for those users who would have to write
their own subroutines for UNIMOD2 to simulate their

experiments.
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1. BBEIEHHE
B MHCTHTYTe AOepHo# ¢mznky CO AH CCCP Hauanack 3IKCIAyaTalkA
nporpaMMst UNIMOD2 anAa MOOe/lHPOBAHKA OJKCNEepHMEeHTOE Ha BCTpeY HelX
e'e -nyukax. PaHee I MONeNHPOBAHKA OKCNEPHMEHTOB Ha NeTeKTOopax
HO (Hejlitpanbhuit lerextop, [1]) * MI-1 (MarusurTHuif Oetextop, [2])
HCHonkzoBajlack MnporpaMxa UNIMOD1L [2]. OCHOBHhEe MNPHYEHW IJNA

cozNaHKA HOBOE BepcHE MporpaMMel, KpaTKoe ONHCaHHe aNropHTHa
MOOEeNnHpOoBaHHA NnpHBedeHbl B [4]- TexHHYeCcHOe PYHOBOIOCTEBO
Noldk30BaTenAd, colepkaumes HavanbHele CBeleHHnd, No3BONADMKE

HCOOML3CBATL CTAHANADTHYK® 4YacTh nporpaMmMs UNIMOD2 (6ez HaNHCaHHSA
CBOMX TmoanporpamMm), HMmeerca B [5]. [JHaHHa#A pafora COHNEPXKHT
OOTMONHKTENb Hhie CBeOeHHA , HeoOXoonMble Ons HaNnMCaHK4A CBOEX
NoAnporpamM, 4To HeoGXONWMO NpH MOONSNHPOBAHHK peanbHLIX OeTeKTOPOE
B SKCMepHMeHTaX Nno (u3NKe BbICOKHX SHeprHi.

[IporpaMMa UNIMODZ paboTaer B onepauuoHHoli cucrteMe CEBM
(CucTeMa BHpTyanbHsX MamuH) Ha 3BM ceprr EC. TepMHHONOIHNA,
KCToNnbL3yeMan B HNOoKyMeHTaluu no CBM, B gaHHoﬁ pafoTe NpEMeHAETCH
fez peTanbHLX IMOACHeHMH. B ciay4yae BOSHHKHOBEHHA TpyauHocTe# c
NOHMMaHKEX TAKHMX TepMHHOB ClenyeT OIHAKOMHTLCA C [pPHHINNANK
pa6oTrs CBM, Hampemep, B [6].

NopnporpaMue mns UNIMODZ HanMcaHel Ha A3bIKaxX AcceMmbnep x
dopTpaH=77. BCe MNOANpPOTpPaMMbl nonb3opaTenelfl ODoMmkHL GblTh COBMECT MM
co craHmapToM A3biKa ®opTpaH-77. ECAH ToONb30BaTelk He IHAKOM C
dopTpaHoM=77, TO NJA HaMKCaHKA CBOMX NOANpOrpaMM ny4me (¥ npome)
H3YYHTL OMHCAaHHE doprpaHa-77 (CHM., HanpHMep, [7]), 4YeM MMLITATECH
BLIACHHTL, COBMECTHM 1M, HanpuMep, FPASCAL c dopTpaHoM, H KaKHe

npaeusia AiA DTOro Hago cobmonaTs.

2. OBWME BIOKH NPOTIPAMMH
Npr onncaH¥k o6mux ONOKOBE MNONpasyMeBaeTcAa, UTO B IporpaMxe
AMeeTCA HEeABHOE OMHCaHWe THNA MepeMeHHbIX:
IMPLICIT INTEGER *2 (U-W), REAL *8 (Q-5) "
E dopTpaHe-77 Henlk2HA ONHCEEATH B obuux OaokaxXx MacCHBH C
HeonpenenéHHol  OnuHOK, HanpuMep, WBL(20,UBLOCK). OnHako, B
HeKOTOpLX ofmux 6IoKax HCNojlb30BaHa TaKafd flopMa IanKcH. 3ITO

o3HadaeT B [AaHHOM Cciyuyae, 4YTO pasMepHOCTL MaccuBa WBL Oymer
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onMcaHa B TONOBHoOH nporpaMMe B COOTBETCTEMM CO 3Ha4YeHHEM
neperaeHHok UBLOCK.

B Hpyrux CiAy4asX Pa3MepHOCTh MACCHBOB TOXe ONpeneliAercsA nocune
BEONa 2aKa3a Ha CY&T, HO BBECTM Kakyb-nubo ONHCAHHYyK MNepeMeHHy®
B obfo3HaueHHMe pa3MepHOCTH He yHaércA. B  TaKHX  cAy4dasx
pazxepHocTh Oymer ofosHavaTkcA Touko#, HanpuMmep, QBLOCK(.). B
CBOMX MpOrpaMMaX pazMepHOCThL BCeX BTHX MaCcCHBOE MOKHO ONMHCHBATL
MPOK3 BOJILHLIMH KOHCTAaHTaMH.

llanee cnenyet onucaxue Tex obfmux O6IOKOB, KOTOpbE MPeNCTaBJIADT
HHTEepeC ANA nofab3cpBaTenei.

/UMB0O00/ UBLOCK, UCENTR, WBL(20,UBLOCK)

UCENTR - HOMep BuOeneHHoro 6IIOKa HNH HyINb

HELi—4 HMA Onoka (MO BOCLMM CHMEONOB) HIM npobensl, eCcn¥ HMA

He Ha3Ha4YeHo,

5 THn 6Gnoka (HOMep nporpaMMel B CHOHCKe TrecMeTpHYeCKHX
nporpaMM B /UMBO048/),

6 HHOeKC Hadaja ONMCAHKHA pazMepoB M nolnoxeHuda G6loka B
maccupe QBLOCK (/UMBOOLl/),
KOINHYEeCTBEO OBOHHLIX CJIOB B reoMeTpHMYeCKOM COINHCaHHK,
HoMep 6foxa, B KOTOpH# BIOKeH AaHHLHK, uau 0, ecnu HeT
oXBaTeBammero GONoka,

9 Kon—-Bo 6GIOKOB, BIAOKeHHLX B »OaHHLR, unx 0, ecnu HeTr
BIIOXeHHLX OIIOKOE,

10 WHOIeKc B UCLIST (/UMB002/) - HadYano CIHECKa HOMepOB
6NOKOB, BJOKEHHWX B NaHHLH,

11 HOM&p BemleCTBa MN¥ 0, ecny BaKyyM,

12 HOMEp MaTpMusl NpeofpazoBaHHMA BeKTOpa K CHCTeMe 6noka
Hnm 0, ecAu OCHOBHAA CHCTeMa KOOPHOMHAT,

13 KOJI-B0 EBAOKeHHLIX [IPOBONOYMHeIX KAaMep HIH HYIlb,

14 HHOEKC Haudana CIHCKa HOMEepoB BIOKeHHLX T[IPOBOJIOY HEIX
KaMep B maccume UCHAML (/UMBOO5/),

15 HOMEp KoMniexTa 4yKcen B JUMB033/, yhOopaBlIARMHEX
pasBHETHEM KacKala B [JaHHOK O/loke (MOpOroBHe 3IHEpPTHH
aNeKTPOHOB, KBAHTOE, MAKCHMaANbHWHA mar ¥ T..H.),

16 HOMep chnocofa poawTphma npobfera 3apAxeHHHX dacTHy (1
HOH 2),

17 HoMep cnocofa poswirpema npofera HeHTpafibHLIX 4YacTHl (1
WnH 2},

18 uHnexc B UMATLS (/UMB032/) Hadala CHOHCKa HOMepoOE
BemecTB, CoOlepXKam¥XcA BHyTpu AaHHoro Gnowka (¢ Yy4Y8TOM
BICHKEeHHLIX ) |

19 KONWYECTBC HOMepoOB B mnpemaymeM cnucke. Ecnxk ofa
yKazaHHLX Bbille CNOocofOB pO3bIrphima npoferce paBHul 1, TO
KOJM-BO HOWMEepOB paBHO  HYyJID. To e caMoe, eCHH
oxpaThiBanuuii 6nox MMeeT crnocofkl poswrpeiia npoberos 2.

20 HOMep aMnauTyms B /UMB016/, HKHOTOpPpaA pPerucTpEpyeTCA
NpH TPOXOKAEHKH 3apAKeHHeIX HYACTHL 4Yepe3  JaHHL
CUBTUUH, yn® 0, ecnax OGnoxk npencrasnser coboft
MOrNoTHTENb .

JUMB001/ QBLOCK({.) - XapaKTepHCTHKHK BnoKoB ¥ OTCeKOB MAarrzZMTHOrO
MonA, onpefengomye MNoOJIOKeHHe, OpPHEeHTAIKK, pa3Mepsl.

KonuyecTBo YHCen, oOnNucelBaomux O6JOK, 3IaBHCHT OT THNOa

6noka.
/UMB002/ UCLOSO, UCLIST(.)
UCLOSO - KoI-Bo HoMepoB B Hadane UCLIST, npeACTABIADMHEX CHOHCOK

H¥ BO 4YTO He BJOKeHHLX ONMOKOE (HyneBo# YypOBeHb),
UCLIST - MacCHB HOMepoB OJIOKOB, CMNHCHBAWIHNX BIIOKE@HHOCTE 6noKoB
opyr B mpyra (ucnonsayercs B /UMB000/).
/UMB003/ NMAT, AMAT(7,NMAT) - xapaKTepPHCTHKH BelmecTB
DIMENSION UAMAT(14,.)
EQUIVALENCE (UAMAT(1,1),AMAT(1,1))
UAMAT(1,.)- KON-BO KOMIIOHEHTOB BemecTBa. I[InA NPOCTHX BemMecTB

paBHO 1.

UAMAT(2,.)- QONA CHOXHLX BemecTB, eC/K He DAaBHC HYymw, yKaskBaer
Ha TO, 4To npober OO0 TOUKM BIaMMONeHCTBHA Hamo
MONeNHpOBaThL MO XapaKTepHCTHKaM S(PPeKTHBHOrO BemecTBa,
KoTOpsle  pacronarawTca  nocne ONMHCAHWA nocnenHero
KOMIIOHEHTAa OmaHHOT O BemecTBa. HEIMBHAYaNbHLe
XapaKTepHCTHKH KOMAOHEHTOB YYMTHIBAOTCA MpH 3TOM ONA

pO3LIrpLilla MPOAOYKTOE B3amMoneHCTBMA.

AMAT(2,.) - aT.HOMep,

AMAT(3,.) - aT.Bec,

AMAT(4,.) - MAOTHOCTHL {rfcug},

AMAT(S5,.) - Cp.HOHH3.noTeHuwan (kK3B),

AMAT(6-7,.) — Ha3BaHue BemecTBa (L0 BOCLMH CHMBOJNORB) . ECAE KMA



OTCyTCcTByeT (npofens), To OaHHOe EBelleCTBEO BXOINHT B
fnuxafimee #Hz NOpeOLIVIHX HellecTB ¢ HMeHeM B KadYecTBe
KOMIIOHeHTa. I8 BCeXx KOMIOHeHTOE CJI/IOKHOro BellecTBa
NAOTHOCTE NOHMMAESTCH Hak napuManbHag [IMIOTHOCTh, T.e.
peansHasa [IIOTHOCTL CIOKHQr O BemecTBa nonyd4aercs
CYMMUPOBaHKEM TMJOTHOCTeH HOMMNOHEeHTOB. IIpM CChUIKax Ha
CIOKHOE BellecTBO erc HOMep Bcerja paBeH HoMepy MepBoro
KOMNOHeHTa (3TO 3Ha4YMT, 4YTO B HOMepax BeMecTB MOryT
6uTL "mpoceeTw"™, HanpuMep, 1, 2, 5, 6, 8, 15, 16,...).
/UMB0O04/ NCHAMB, WCHAM(13,.)

NCHAMB - KOJIHYEeCTBO MPOBONOUYHBX KaMep,
WCHAM(1=-3,.) = MMA KaMepu (IO WeCTH CHMEONOB),
WCHAM(4,.) - HOoMep 6IoKa, B HOTOpPLIH BlIOKeHa KaMepa. PeaKuud

HKaMeD:kl Ha JOBHEXeHHe HEPHHEHHDE HacTHIL MOIOEeNHDYEeTCH

TONLKO NpH HaXOKIOSHWH YAaCTHLUL EHYTPH YHaAZaHHOIO 6noka.

WCHAM(S5, .} - THI KaMeps (HoMep nporpaMme B /UMBO49/,
ob6cnyxkuBapme’ 3Ty Kamepy),
WCHAM (6, .) = 0, ecn® AMNAUTYIO: He IeHepHPYWRTCH,
> 0 - HONWYeCTBO AMNAWTYO C Trpynn npoBRolodex, MNpH
5ToM B WCHAM(7,.) - HHIOISeKC TMNepBoil AaMONHTYOL B
/UMBO019/,
< 0 - HoOMep nporpammel B JUMB022/ TreHepalxmk

aMINKuTyn ¢ obpaTHLM 2HakKoM, npu 3ToM B WCHAM(7,.) -
HHAEKC AaMnauWTyae ¢ nepeolf npoeonoukx B JUMBO20O/
{(aWnauMTy obl reHepHPYWTCHA c KakOoon NpPOBOACYKH M
zanucueawrca 8 JUMB0O20/ nonpHan) .

WCHAM(7, .) - BChnoMorarenbHslf mHOewc (cM.WCHAM(6,.)),

WCHAM (8, .) - HMHIEKC Hayaja TeoMeTpHYecKoro OlHCaHMA
nosepxHocTH, obfpazyeModl NPOBOJIOUKAMH, H ODHEeHTALHKH
rnpoposioyek B MaccuBe QCHAM B /UMBOO06/,

WCHAM (9, .) - HONWYECTEOC NBOWHLIX CJIICOE B 3TOM ONHCaHHH,

WCHAM(10,.) = HoMep Marpuuw B /UMB026/ mnpeofipazoBaHMA BeKTopa
K CHCTeMe KaMepbl HJHK Hylb,

WCHAM(11l,.) - KOJAMYECTBO IPOBOJIOYEK,

WCHAM(12,.) - .+ HHAeKCc HadYana "pa-Her"-Hol HHPOpHMALIMM O©

cpafaTeBaHKyu npoBolodex B SUMB018/. Jlepaa rpaHKua NONA
BCerfja BhpOBHeHa [10 TpaHKUe NoJaycloea.

WCHAM(13,.) - HOMep BpDeMeHHuX Bopor B /UMB0OS8/.

/UMB005/ UCHAML(.) - CHMCKHM HOMEpDOB BJIOKEHHRIX B OJIOKH KaMep.

JUMBO0O6/ QCHAM( . ) - OnucaHue noBepxHocTei, ofpazyeMsix
NpOBONOYKAMM KaMep, ¥ OpHeHTalKH NPOBONIOYEK.
/UMB0O07/ UMFIEL, UMF(10,.)

UMFIEL = KONHYeCcTBEO OTCEeHKOBE MATHHTHOIO [MONA,

UMF(1=2,.)— HHA OTCeKa,

UMF(3,.) - THINI TIeoMeTpHM OTceka (HOMEep T[porpaMMsl B
JUMEO48/),

UMF({4,.) - HOMep oOXBaThlBawmero orceka unu 0,

UMF(5,.) - HHOeKC Hayaja CNHCKa OTCEeKOB, BIIOKEHHWX B HaHHLH}

(e Maccupe UFLIST B /UMBOOE/),

UMF(6,.) - HKONHYeCTBO BIIOKEHHHX OTCeKoBR unu 0,

UMF(7,.) - HHASKC Ha4dajla TreoMeTpPHYEeCKOro ONMCaHHA OTCeKa B
QBLOCK B /JUMBOOLl/,

UMF(8,.) - KONMH4YeCTBO NBOMHLIX CJIOB B 3TOM ONHCAHHHK,

UMF(9,.) - HOMep MaTpuls Mpeoclpa3OBaHMA BeKTOpa K CHCTeMe

orcexka uz /UMB026&6/ MIH HyIL,
UMF(10,.) - HOMep ONHCaHMA MArHMTHOrO nNolA B HNaHHOM OTCeKe
(uupmexc 8 UMDES B /UMBO10/).
/UMB008/ UMUNCL, UFLIST(.)

UMUNCL - KOIW4YecTBo OTCEeKOE TOonA, He BAOKSHHLX B IHOpyrHe
OTCexk¥ (CMUCOK HOMEpOB 3THX OTCEeKOB NPHBOLKTCH B CaMoOM
madane UFLIST).

Janee B UFLIST cnenyowT CHOMCKM HOMEpoOB OTCEKOB,
BIIOKE HHLIX B opyrue OTCeKH {ronkL30BaTLCA yapes
UMF(2-3,.)).
/UMB009/ NRECO, WORDS(NRECO) - napaMeTpsl npoueznypsi UNIMOD2
CHARACTER * 8 WORDS
/UMB010/ FIELDO, NFDESC,UMDES(12,NFDESC)-
DIMENSTON NUMDES (6, .)
EQUIVALENCE (UMDES(1,1),NUMDES(1,1))

FIELDOD - obmui MHOKHTENE HO BCeM MOJNAM B OeTeKTope
UMDES(1-2,.)—- HMA ONMHMCaHHA
UMDES(2,.) — THN on¥caHHA (Uefioe 4YHCHO)

0 - HecTaHZapTHOe oNKCcaHWe (CTPYKTYpY "3HaeT" TOIBKO

nofnporpaMMa Nolb3oBaTend)
1l - ooHopoOHOe Nole

2 - KybH. cnnain neperra 2

9



UMDES(4,.) = uMHEexc B MaccuBe FSPLLI B JUMB0O1l/ - Ha4Yalo
CTIMCKa Y3JI0B CIUlaiHa.

UMDES(5,.) - uHAoexc B FSPLI - Hauano CNKHCKa KoO3(pduUIKEHTOB
cnnajHa.

UMDES (6,.) - KONHMYeCTBO KODPOULKEHTOE CchnnaliHa mnd ONHOK

KOMMNOHEHTH MaTrHMTHOrC MNoiaf.

NUMDES (4,.) - KonWdecTBc y3ncBR chnafiHa mo ock X

NUMDES (5, .) - KOnM4ecTBO y310B cnjaiHa no ocu Y

NUMDES (6, .) - KonwyecTBo y3nop cnnaiiHa nmo ock 2

Nocnendie 4uYMHCIa HMEWT VKazaHHuli CHMLICKT TONLKO IIDH
onucaHuy crnnafigod (T#n onucaHuA 2).

Mpn THIIE o B UMDES (5, .) ZanuchlBEaeTCH HOMep
noanporpaMMel nonszopatens s /UMB0OS51/, B UMDES(6,.) -
EHIEKC nepeoroc napaxerpa mna sroit nporpaMMu B FSPLT, B
UMDES(7,.) - KONK4YeCTBO STHX NapaMeTpoB.

Mpe Tvme 1 B UMDES(4,.) 3aHocHTCA HHAeKC B FSPLI
nepeci HKOMIOHEHTH MOJAA.

JUMBO11/ FSPLI(.) = mapaMeTpbl IOJA OMNHCAaHHA MONA

1) m&nmA nporpaMMsl noib3opaTteng (THN () CTPYKTypa ONHCAHHEA He
GEKCHpORaHa (nporpaMMa [ICNL30BaTeNdA caMa [O/KHAa TMOHKHMaTh
zaHeCEéHHHe YHCHa).

Z) B cnydYae OJHODOIHOI'O MOJIA BC& ONHCaHHWEe COCTOKT M3 TDeX 4YHCel
- npoewiWii Tona Ha ocw X, ¥, B.

3) B cny4ae cnnafiia cHavalla TpPHBOOATCA KOCOPHAKHATH  y3NOB
caonaliva Mo ocH X, zaTeM - Mo ocH Y, zaTeM = Mo OcCH Z. 3aTeM
xongdruMeHTH cnnalfiHa B yznax IOnA X-off [NpoekiMM Nonfg, NOTOM -
onAa Y-oR ¥, HakoHel, pnA Z-of MNpoekuUuM nond. B Kakmom y3ane
OnA Kaxpol NpoeKUMH MPHBOAMTCA 4YeThipe HOoSOdMUMeHTA: 3IHAYEHHe
GdyHKUME E Yy3Jle ¥ TPH 4YacTHele NMPOHRBONHbE QYHHUEEN Ho X, Y, 2.
[lopaOoox nNepeuHCNeHHMA Y3708 chnenyomuii: cHavana OnA MepBoro
yana ne Y u Z mepeurcnawTcA KOBPGMIMEeHTH AINA BCeX YIJOB Mo
¥, sareM nOns EBTOpOro yzna ne Y ¥ MepBROoro ys3na no Z CHOBa

nepefrpawTCA Y37l Mo OCKE X ¥ T.QH.

JUMBO12/ UTYP, UCOUN, UBOX, UMAT, ENERG,TIME,QR(3),QV(3),QSPIN(3),

BET, GAM
UTYP - THI W&ETHJQ (lenoe 4YWCIO),
UCOUN~ HOoMep O6noKa, B KOTCPOM HaXomMTCA vactmna (0,1,2,...),
UBOX - HOMep oTCeHKa MHarH.MoJA, B KOTOPOM HAaXOOMTCHA 4YacTHIAa

(0, 1, 2, ...},

UMAT - HOMep BellecTBa, B KOTOPOM HaxXoBMTCA udacTtHua (0,l,...}.

Ona UCOUN, UBOX, UMAT HoMep 0 ozHayaeT OTCYTCTBEE
HoMepa OnoKa, OTCexa, BellecTBa.
ENERG- nmonHada 2HeprHAs dYacTHUW B MsE,
TIME = BpeMHE OT Hadana DO3bIrDbllid cOOLITHA B HCeK,

OR - KOOpIMHATH pafHyCc = BeKTOpPa YacTHIk,
Qv - emMHMYHLE BeKTOp HamnpaBlleHH: CHKODOCTE B NPOCTPAHCTEE,
QSPIN- HanpapJeHKe BEeKTNpa NONADHZAUKK YacTHLb E

npocTpaHcTee (Moayns He Oonsme 1 wax QSPIN(1l)=2, ecnu
MnoNApKIaALME HE zZajaHa) .

BET = SQRT(l-mMacca*+=2/ENERG**2’

GAM = ENERG / Macca

/UMB013/ UTYPF, UCOUNF, UBOXF, UMATF, ENERGF, TIMEF, QRF(3),

QVF(3), QSPINF{3), BETF, GAMF
O6muiH fnoK XapaKTepHCTHK YacTHIbI B KOHL2
3fleMeHTapHOrc mnepeMemeHWA. CMBICH BCeX 4YHCen TOYHO

rawofi ke, wak B JUMB012/.

/UMB014/ QDL, QDRINT, DENER, DENRS,EXCIT,DTIME,WINT,WSTOP,WRANG,

WSPARK, WAMPL
QDL - ONMHA ouYepefHOro [IepeMelleHHA YacCcTHIb EBAONb TPEEKTOPHH
QODRINT- OCTATOK DACCTOAHHA N0 TOYKM B3IaHMONeHCTBHA
DENER = yHMeH:hNeHKe O3HEepPru¥ dYacTHUb IIpH nepeﬁemEHHH (za cHeT
HOHWI AllHOHHEX MOTEepPE ¥ MpHpaBHeHHWX K HHM)
DENRS - orpaHHYeHNe Ha H3aMeHeHHe SHEepIruy Ha ouyepenHOH
nepeMelle HHH YWacCcTHLb
EXCIT - SHepruA BzauMoneldcTeuA, nomemmad Ha BoszOymOeHHe Cpewl
DTIME - agofaBKa K BpeMeHHW XU3HM HacTHUL (HCek)
WINT - HOMep THna "TouyedyHoro" BIaMMONEHCTBHA, CHYYMBOErocd B
KOoHIle mnepeMemeHuAa, unm 0O, ECHH-BEaHMDnEﬁCTBHH HeT
WSTOP - uenoe 4YHCHO, xapakTepuzywmee THn "cpaGorasmero"
OrpaHMYSHMA HAa BelWYHHY DIEeMEeHTapHOTO NepeMeleHMH :
=1 MAKCHMANIbHOE nepeMemeHe zapAKMeHHOo# HACT ML B
MarHMTHOM Hole,
=2 MAKCHMallbHOEe NepeMelleHHe zapAxeHHOH YacTHUL B BewecTBe
=7 MaKCHMalLHOE H3IMeHeHWe JHeplrHM apAweHHOH YacTHlb
=4 rpaHuua GO6JIOKa
=5 npefen Mo BpeMeHH YYBCTBHTENLHOCTH NeTeKTopa
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=6 rpaHHla OTceka MarHMTHOro Ioid
=7 "rtoueuHoe! B3IaMMOOeHCTBHE
=8 MoHM3auMoHHHE npober
WRANGC - cnocof possrpemma npobera Ha o4YepedHOM TMepeMeleHHH
vacTuus (1 MO 2)
WSPARK~- KONWUYECTEC HOMepoB I[IPOBONIOYEK, no6aBneHHsx B /UMBO18/
Ha OuepeHOM NepeMelleHHH '
WAMPL - HOJIHYeCTBO AaMNIMTyh ¢ T§poBonocdYex, JoOaBleHHWMX B
/UMB020/ Ha ouepelHOM MepeMelleHHH
/UMB015/ NPAR1,NPAR2, 6 NZAP1,NZAP2,PARTC1(28,64),PARTC2(28,64)
DIMENSION QPART1(14,64),QPART2(14,64)
DIMENSION WPART1(56,64) ,WPART2(56,64)
EQUIVALENCE (QPART1(1,1),PARTC1(1,1)), (WPART1(1,1),PARTC1(1,1))
EQUIVALENCE (QPART2(1,1),PARTC2(1,1)), (WPART2(1,1),PARTC2(1,1))

NPAR1- HOMep dYacTHUh, KOToOpyk Hago "mpoBoIMTR" 4Yepez
OeTeKTop,

NPARZ2- KONI-BO 4YacTHU B HCTOpHHM cobLITHA K TeKylleMy MOMeHTY,

NZAPl- Homep Oydepa B maccuee PARTCI

NZAP2- HoMep Gydepa B Maccube PARTC2

WPART1(1,.) — HOMep NokcieHua (lLeyioe 4ducao 1, 2, 3, ...)

WPART1(2,.) - HOMep YacTHusl - poauTtena. JIna nepsoro
NOKONeHHA 3ITOoT HoMmep paBeH 0.

WPART1(3,.) = mnpuuymMHa "cHMepTH" 4YacTHuUbl. [IONOKHTENbLHOE HYHCIO
ozHadaeT HoMep “TodedHoro"™ npouecca B3auMonelcTBHA,
ZapepuMBmero MnNyTh, dYacTHUel. 0 - YacTHUa ele He
paccMaTpupanacsk, (-1} = KOHell HOHHIALHOHHOTIO npobera
(B TOM d4YHCIle JOCTHEKeHKe noporoBoif 3Hepruu), (=2) -
BLIXON 3a Npeleims! pas:peméHHOro BpeMeHHOrO MHTepBana,
{=3) = chAWmKOM MHOTO [epeMemeHH#i, (-4) = TPHHATO
pemeH#e He MONENHpPOBaThL OCTaBlIHeCcA YACTHUL COOMTHA,

(=5) - pacnapg HecTtalGunbHolf 4YacTHI.

WPART1(4,.) = THI 4YacTHIb

PARTC1(3,.) = DHeprma YacTHubl B HavYajle TPDAeKTOpPHH
PARTC1(4,.) - BpeMA cTapTa YacTHuUbl (HCeK)

QPART1 (3-5,.) - HaYallbHad TO4YKA TPAeKTODHH

QPART1(6-8,.) - HavallkHOe HanpapleHWe BeKTOpa CHOpPOCTH

(eMUHHY HLHE BeHKTOpD)

QPART1(9-11,.)~- HauYanwHOe HalpaB/ieHHe BeKTOpa [MICAAPHIALMHK
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UM MepBoe 4YHcno = 2.

QPART1(12-14,.) - HOHedYHafd TO4YKa TPAeKTODHH

BE PARTC2, QPART2, WPARTZ = TaKoe Xe pacClHollokeHHa
WHOOpMAUKK, KaK B BbIEONMHCAHHLIX MICCHBaxX. BCHA HWCTOpHA
pazBUTHA COOBITHA Trpynnupyercd B ONOKM Mo 64 YaCTHUL
(112* 64= 7168 GaiT), KOTOpbHle B ClyYae NpeBbmeHHs 128
yacTHll B CoOOLITHK 3anNKCHEARTCA Ha MaArHMTHRE [OHCK
(BpeMeHHo) . NZAP1l ¥ NZIAP2 - MNOpPAOKOBLIE HOMepa TaKKX
6nokoe (6ydepos), HaxonAmuecd B ONepPaTHBHOHR NaMATH B
onuceeaeMoM ofmex Gnoxe. [epeMemeHWe GNOKOB YacTHI Ha
oHCK ¥ ofpaTHO BOSMOKHO C [OMOMLE CTaHOApTHOHK
NporpaMmsl.

Januch Ha [OUCK KakIOTO COOWTHA OYEeBHOHWM oOpazoM
orpaHHYKBaeT BOZIMOKHOE HONWYEeCcTBO YaCTHU B COOBITHE
OOCTYNHM MeCTOM Ha [OuCKe.

C npyro# cropoHn, BHYTpeHHee [MpelCTaBMeHHHe LeNLX
yucen maxHo#k B 2 Gafira, HCNONbL3YyeMuX HONA 2 HOMepa
YacTHUL-POOKTENA, OrpaHHYHEBaeT YKHCHAO YACTHL B KaKIOM
cobObTHH BEeHYHHOHR 32767, M, cllegoBaTellbHO,

MaKCHMalbubii NoTpebiuil ofLéM OMCKa nojl HCTopHL COOHITHA

= 7K - 512= 3584K. Ecnum NFPFAR2 > 32000, TO HCTOpDHR
cobuITRA nocne 128-oit Y ACT ULk peiSpacsipaercH K
nonaraerca WPART1(2,.)= -1 nOnAa BCceX YacTHl C HOMepoOM

Sonvme 128.

/UMBO16/ NAMPL, UAMPL(& , NAMPL)
UAMPL(1-3,.)- HMA AMIJIHTYOb B CYETYMKAX (OO WEeCTH CHMEONOB)

UAMPL(4,.) - HoKep nporpammMsl npecOpasoBaHMA DOHeproBullIeNeHKA B

aMnauTyny. Cnucok nporpaMm B obmem Gnoke UMBOL7.

UAMPL(5,.) - HOMep BpeMeHHHWX BopoTr B /UMBOS58/ MNK HyIb

UAMPL(6,.) - HHOeKC nepbofi ananoropolf Benwywus B "amnauryne"

B /UMB020/

JUMB0O17/ UCONV, UNAMC(4,UCONV)
UNAMC(1-3,.)- umMeHa nporpamM npeofpazoBaHKA SHEpProsBulflefleHHA B

AMIIMHTYOY .

-
UNAMC(4,.) = KONWYECTEC AaHaAMOrOBLX BeNM4YWH, TeHepHpyeMbX

/UMBO18/

nporpaMMoll (coaa MOryT BXOOMTL TakKke BpeMeHa)
WIRES(.) - "“pa-Her"-Haa uHpopMauma o cpaboTaBUIHX

NpoBoJioYKax B KaMepax. HHdopMalMA, OTHOCAMAACA K meboi
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HaMepe, HaYHHaeTCA ¢ JMeBOff TrpaHMlUL NDoaycnoea, T.e.
onucaHue cpaborTaBmMX NpoBOJIoYeK B KaMepe Bcerja
zAHKMaeT leNnoe KONKYECTEO NONyClOB.
/UMB019/ NWAMP, UAMPWR( 5,NWAMP) - aMnauTymul € KaMep.
UAMPWR(1,.) - HoMep nporpamme (B /UMB022/), MChoab3yeMoit ana
reHepalyil aMIAHTYDH C oTOenbHOl NMpOBONOYKH,
UAMPWR(2, .) - HKOMIHYeCTBC [pOBOICHYeK C ocaeloBaTellbHLIMH
HOMEepaMK, KOTOophle JanT BKAAN B JaHHYKW aMINIETy Oy,
UAMPWR(3,.) = HOMep mneppoif TMpOBONOYKH B KaMepe K3 23TOro
MHTepsBana (HyMepauxaAa TpoBoJioveK B KakOooi KaMepe
Hay¥HaeTcd C eIHHHUb) ,
UAMPWR (4, .) - WHAeKC nepeore cnoea B @ SUMB020/, rhue
ZANHUCLBASTCA aHanoroevasa HHpopMauui,
UAMPWR(5-8,.) = HMA aMMAUTYyO: (OO BOCLMHM CHMEONOB).
/UMB020/ AMPVA(.) - aHaloroBble CHIHajlkl C KaMep H CUYeTUYHKOB.

Jo navana coOOLTHA BCE& 2anofiHeHo HYIAMH.

/UMB021/ NSPARK, USPARW(Z2,.) - CHOHCOK cpalOoTaBWMX Ha O4YepenHOM
nepeMelleHHH YACTHUN NOpoBofiodex (HOMep KaMepsl, HOMep
NpOBONICYKH) .

JUMB022/ UTYPAM(4,.) - #HMeHa TrporpaMM, TeHepHPYOUHX AaMIIHTYOh

Ha oTHenbHOl MpoBoONOYKe NMpH NPOXOKASHKH OOLHOK YacTHULI.
UTYPAM(l=-3,.)— HMA NporpaMM:ul
UTYPAM ( 4 ,+}= HKOJNHYECTBO CJOB aHanoropoi HHPOpMaLIKH,
reseprpyemoe npu cpabaThlBaHMM ONHOR NPOBOJIOYKHE.
/UMB023/ NTYPAR, UTYPES(16, NTYPAR)
DIMENSION TYPES(8,NTYPAR)
EQUIVALENCE (UTYPES(1,1),TYPES(1,1))
NTYPAR - HOJHYEeCTBO THIOB 4YACTHL,
TYPES(1-2,.)= HazBaHKe YacTHUL,
TYPES(3,.)- Macca 4dacTHuu B M3B,
TYPES(4,.)= 2apan 4YacTHUL B eNMHHIAX 2apAlla NO3IUTPOHA,
TYPES(5,.)= CIHHH YacTHLH,
TYPES(6,.)— nonHuii MardHHTHLIE MOMEHT YacTHUR B eIHHKUAX
ANepHOTO MarHeToHa,
TYPES(7,.)- npoMapefeHHe CKOPOCTH CBeTa Ha BpeMA KHIHHK
yacTHUbl (CcM) Mnx 1.E+50, ecnu 4dacTHua cTabunwHadA,
UTYPES (15, .)- KonKdYecTBO MOO pacnamna,
UTYPES (16, .)- Havajnlo chnWckKa Mol pacnapga B /UMB024/.
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/UMB024/ UMODES(4,.)
DIMENSION PMODES(2,.)
EQUIVALENCE (PMODES(1,1),UMODES(1,1))
PMODES(1l,.) - ESpOATHOCT: pacrnaja No JMJaHHOMY KaHany (CyMMa
BepoATHOCTe#d paBHa 1), :

UMODES(3,.) - KONHYeCTBO BTOPHYHLX YacTHI B NaHHOM KaHane,
UMODES(4,.) =~ MHOeKC Hayalla CHOHCKa THIIOB BTOPHYHLX ﬁacrnu B
/UMB0O25/ .
/JUMB0O25/ UTPLST (.) = CHOMCKE THNOE YaCTHLU IO Ppa3HLIM KaHala
pacnagna.
/UMB026/ NMATRX, NMBUF1l, QMATRX(13,NMATRX) - mnpeofpasoBaHHA
KoOpOMHaT K2 obmeHd CHCTeMH B JIOKAILHYW.
NMATRX - KOJAHYSCTBO NOKANLHLIX CHCTEM KOORAKHAT
NMBUF1 - He HCMNOonLERYeTCHA
QMATRX( 1,.) - MMHA NoKanLHoll cHCTeMu
QOMATRY (2-4,.) = BeKTOp CMemeHHA (CMj
OMATR¥(5-13,.) - Marprua nopopora (mo cronbnuam). EcCAM BeKTOp B
obmelf cucTeMe RO{i), To EeKTOp B noHansHoH cHCcTeMe
R(1) HBXOOHTCH CYMHEDOBaHHEM no K Benuy ¥ L
OMATRX (3*j+x+1,.)* (RO(K) - OMATRX(K+1l,.). Marpmua
noeopora BCerna OpTOoroHalbHaA, MNo3ToMy obpatHoe
: npeclpazoBaHue COOTEETCTBYEr TPaHCNOHKPpOBAHHOM

MaTpH¥le. Bexkrop RO(i) B obmelf cHCTeMe HaXOONTCH
CYHHMHPOBaHMEM MO K BenuuuHsl OMATRX(3*k+i+l,.)* R(K) X
nobaenernner QMATRX (i+l,.).

JUMB027/ QVECTO(6,.) - BeKTopa [IOAOKEeHHA 4YaCTHUL M HalpaBlIeHHA
CKOPOCTH {ronapHo) oA BCex CHCTEM KOOpAKHAT .
[IlpuxeHeHo HA¥ HeT npeofpazoBpaHKe K OaHHOH cHCTene -
yKaaupaerca B obmen Onowe /UMBO28/.

/UMB028/ USIGNM(.) - yKazaTenx, OpUMMeHeHO(=1) HJAM HeT (=0)
npecfpazoBaHKe K JOaHHOWH CcHCTeMe KOOPHOKHAT BeKTOpoB QR
¥ OV. Ecnum npeofpazoBaHne K TeKYWMHM KOOpAKHaTaM
CKOpPOCTH 4YacTHUL NpMMeHeHo, To B JUMBO27/ HaxomATCA KX
BEJIHY H Hbl B COOTBETCTByKUWeH noKanbHo#| CHCTEeMe
KOOpHOHHaT.

/UMB029/ UINTR,UFALS,UNMBR,UREGFR,UBUF1,UMATIN, PTOT, PINTR(UINTR),

ADECA
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UINTR - KOJH4ecTBO "ToYeuHnx" BIamMomeHcTBHil,
UFALS - IpH2HAK "jokHOro" B3aMMoNeACTBHA, KoTopelli nporpaMMa
reHepalus NPOAYKTOB peaKUKM MOkeT BLICTaBHTeL. YacTHUa

npopoiukaeT XIB HEEeHHEe .

UNMBR - HOMEp TOYeYyHOro B3aMMOAeHCTEHMA, KOTOPOMYy EBhilTallo
npoxszoitu (B 6noxe /UMBO30/).

UREGPR- pexuM pafoTe nporpamMmel BsamMogmeficreua ( 1 - chejpyer
BLMMCIATL KOSOOHIMEHT norjomeHwa, 2 =  TIeHepHpPOBaTk:

NpOOYKTLH B3aMMomelCcTBHA )

UBUFlL - pe 3 ep B

UMATIN- HOMep BemecTBa, MIA KOTOPOro BejercA  pacder
xKoodduueHTa MOromeHH A HITH reHepaiuf NpOAYyKTOB
pacnapa. Hcecnons3yercs nporpaMMamm ofCcNyXKHBaHKA

= paauMoneficTeuil Gez aHanWza, MNpPOCTOe 3ITO BEemMeCTEO HIH
KOMITOHEHT CIIOXHOIO.

PTOT - cyMMa xospbuumeHToBR nornouweHuda PINTR

PINTR - HOBPPHLHEHTHI NorJicmeHu A onfa Kaxgoro THIIA
pzaumoneficreua (B en. 1l/cm}

ADECA - xoadduumeHT mornomeHua (1/CM) 3a CYE€T pacnaja.

JUMB030/ UNAMIN(3,UINTR) - HMeHa nporpaMM MOOelWpoBaHHA
npoueccos BIzaMMonelcTBHA
/UMB031/ ULSINT(NTYPAR,UINTR)

ULSINT(j,1i) - yxassiBaeT AnA i-oro B3aHNONEHCTBMA ¥ HACTHLH
THIA i nogeepxeHa  JM 3Ta yacTulla ODaHHOMY
gzauMonelicreur (=1) unu Her (=0).

/UMB032/ UMATLS(.) - CNHCKM HOMEDPOB BeWeCTB, BJOKEHHHX B BnoxK,
ONA KOTODLIX BO3MOKHA reHepanuA npobera THna 2.
/UMB033/ NCUTS,CUTS(10,.)-ynpaBnApine 4Kcia OJIA PAasBUTHA Kackala
DIMENSION LCUTS(10,.)
EQUIVALENCE (CUTS(1,1),LCUTS(1,1))

NCUTS - HONMUYEeCTBO KOMIINIEKTOBR 4YHCen,

CUTS(1l,.) — EMA KOMOIeKTa YKCel,

CUTS(2,.) =— MaxcuManbHuii wWar 4acTHL, Ha KOTOpLIe BIHAET
MaATHHTHCOe Mone,

CUTS(3,.) - MaKcKManbHulili war 3apAKeHHLX YacTHI B BelleCTBe B
r/CM**2,

CUTS(4,.) — MAKCHEMANbLHO [NONYyCTHMOE H3IMeHeHHe DHePrHHM 4YacTHLB
Ha npofere po TouKM B3aMMoneidcTeHA (M2B),
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CUTE[5,.) - MaKCHMaNnLHag JQONA  SHEepruH, KOTODYE  MONeT
MOTEepATh YacTHOA Ha J3IeMeHTapHOM NepeMelleHHH N0 TOYKE
BzaMMogeicTENA (BenuuMHa or 0 mo 1),

CUTS(6,.) =- nmnoporoBag SHeprua fy-xksaHTtoB (MnB) B npouecce
TOPMOZ HOT'O H2MYYeHHA,

CUTS(7,.) = TMNOpOorosas KHHeTH4YeCKad OSHepruf SNeKTDOHOE K
No3HTPOHOB B Mpolecce pacCefHMA Ha 3JJIeKTPOHAX aTOMOR,

cUTs(8,.) - oOrpaHK4YeHHe Ha CpelHMHE Jyron MHHOrOKpaTHOIo
paccefHua (rpanyce),

LCUTS(S,.)~- KOJHYECTBC TOPOroBHX KHHETWYECKHX JHeprui mna
pazHbx dYacTHU. [IpH MOHMKEHHN DSHEPrME YacTHUL HEke
noporoeolft oHa  BuOLEBaET K3 KackKana, OCTaTOK &8
KHHETHYECKOK SHepru¥ NDHHKHMASTCA 3a JHeproBuljeNleHEe B
TOMKE OCTAHOBKN.

LOUTS (10, .)-MHOeKc oONKHcaHKA TNepBEoif noporoBoi sﬂéprnn B
JUMBCGEC0/. YacTEma € DSHepruef HHKe [OpPOroBol He
paccMarpupaerca. EcnM 4HacTHua 3apakedHas unm GoToH, TO
ed KEHeTHYecKan JHEpPT KA nobaengercs B SHepr KK
pozGyxmeHna cpemt EXCIT =8 /UMBOl4/ ¥ panee Moxer
MCNOMb30BATLCA B PpPerucTpEpypmHx npxbopax. JHepPrHA
sapAxeHHof YacTHUE YMeHbmASTCH IO BHEPrHE NOKoA. Ecnk
anAa naHHOI'© THNa qacTHi KMeeTCH nporpaMmMa
MONeNHpPOBaHHA pzanMoneicTBEmA E OCTaHOBKE, TO
yrnpaeieHKe MepemaércA ei, B TMPOTHBHOM CcHAy4Yae AN
HecTaOMNbLHEIX YAaCTHL BLISLIBAETCHA NporpaMMa MolelHpOoBaHMA

pacnaga.

/UMB034/ BFIELD,BOVO,QFAZE,RFIELD(3),RVOXB(3) ,RBLOC(6,.)

BFIELD - afconwrHada BenWuYmHa MardMTHoro nomnaf (kKrc},

BOVO - HOCHHYC yrJla MexOy noJeM M gﬂapocThm YacTHLE,

QFAZE - MHOKHTEenb Iepell NDpolleHHeM pacCTOAHKEM OI#H
Nony4yeHus NpHpameHHA ¢asel BMHTOBOH NHHMH,

RFIELD - eIMHWYHHE BeKTOp HalpaBNEeHHA MATHMUTHOTO MONH,

RVOXB - BeKTOop, PpabBHu# BEeKTOPHOMY MNPOHIBENeHHR eNHHKYHOrO
BEEeKTOpa CKOPOCTH 4YacTHIb Ha enWHW4YHbi sexkTop RFIELD,

RBLOC - pextopa RFIELD ® RVOXB, npeofpazoBaHHbe B JNOHalbHuE
CHCTeMs KoOpHOWHAT. I[IpoBeleHs 53TH MpecfpazoBaHHA MK
HeT, MOXKHO Y2HaThb Mo yKazartenaM B USIGNM B /UMBO28/.

JUMB035/  NMAMAX,NMUSED,ALFI(UINTR, .)
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NMAMAX- MaKCHMallbHOE KOMHYEeCTBO BeNeCTBE B COHCKe "BHomeHHuIX" QNAMCT - wMR karanora ¢aiiior Ha MATHHTHHX JIEHTaX WA 3aNNCH
BelecTs - pe3ynLTaTosB.
# -
VTAPEl - JorMyecxoe HMA MATHHTHOR IeHTH
NMUSED= KONNYeCTEC EBelecTB, OnA KOTOPbLIX B “ALFI ECTh

VTAPEZ - norkYeckoe HMA 3IaAMNACHOH MarHMTHOH JIeHTH
BhMHC/AeHHbe Ko3hdHIKeHTs NorJNomeHHA,

NRUHN - uuppoBads 4acTk HMeHW dGalina c© pesynkTaramMu
ALFI = Ko3dDprUREeHTH NOrNOWEeHMA [OJMA Kaxporo npogecca ©

HoOeJIHpoOEBaKHA AmnA ZalnucH Ha Mar .JeHTy . Ecnu HMeeT
HAakIoro HOMIIOHeHTAa BemecTEBEa
/UMB036/ NMATM, ALFASM,ALFIM(UINTR,.)

NMATM - HOMep BemecTBa, Ho3pdHUIUeHT MNOrJoWeHMA KOTOpoOro

HyneBoe 3HaueHHe - IaANHCE He zaKazaHa.
ENERGY - 3Heprua ofHoro nydka (Mz3B).

: E1SPR =~ pasfpoc 3Hepruii B onHoM nydYxke (MsB).
HCTIONb3yeTCA HONf possirpeiia npobera,
; IREND - HeofAzaTeNbHO& CpeAcTEC Ana ofmeHMA C ONepaTopoM.
ALFASM~-  cyMMapHuli KOSDOUIHeHT MOrnomeHu s, KOTop i Guiln i
p¥ enMHHYHOM 3 HA4YEeHHM B3Toro ¢Jara c4YéT 3aKaHYHBaeTCH.
HCNONLZ0BaH ANA poskrpmma npobera,
HopManbHoe zHaudeHHe NepeMeHHo# IREND - Hy#Os.
ALFIM - mnapunalbHele KOIQOUIMEeHTh OOTNOmMeHHA [No [poueccaM H { - :
NEVMAX - MaKcHMaJbHoe noTtpebioe Kon-po cobuiTHiE. [Io JOCTHXEHHH
pazHLM FemecTBaM (HeoOXONWMO TNpHM Ppozurpeme mnpobera s _
- B3TOH CTATHCTHKE CuYET NpexpamaerTcH.
THNnAa 2).

JUMB0O37/ NEVENT, NCHARG, NNEUT, NPTOT, NTSTAR, NTIMEV, QRANDS,
QPULST(3), QE2TOT, JSURV
HEVENT - HoMep cobbITHA,

NTSAVE - zanac no BpeMeHHM INd IadlcH Pe3yleTaToB Ha Mar.lneHTy
H pacnedyarTki (CeK. MpoUecCOpHOro BpeMeHHM). [eHepalus
HoBero coluTHA He HauMHAeTCA, eClM OCTasmeecR BPeMA Mo
KOHLla C4YéTa MeHblle CYMMb MaKCHMalLHOTOC EBEpeMeHH Ha
NCHARG - KONMYECTBO 2apAKeHHHX YacTHMU B cobuTHH,
CoOuTHE, 3AperHCTPHPOBaHHOIO Ha MpeluAYIHX cOOHITHAX, H
NTSAVE.

TIMAX = CIrpaHHYeHHE no EpeMeHH B HCeK Ha BpeMA

NNEUT - KonW4yecTso HefiTpanbHuIX 4YacTHU B COOGHITHHM,
NPTOT - MONMHOE KONMHYECTBO YACTHU B COOBITHH,

NTSTAR - OCTATOK BpeMeHH CuYéTa B MOMEHT, Korga cobuTHe
YYBCTEMTENLHOCTH AeTeKTopa OT Ha4uala Cob6LiTHA.

CTApTOERaANno (MCel
P ( )¢ NTIMAX - BpeMA TreHepalHM B MCEK CaMoro OOoNroc4éTHoro cobuTHA.

NTIMEV - nonHoe BpeMa CPU Ha oro colbiTHe (MCek), B
NSLONG - HOMep caMoro ponrocdéTHoro cobbLITHA.

RANDS - cayuailiHoe uYHcno, € KoToporo craprobBano cobuTHe
< 7 " = P - NRANLG - cJay4aliHoe 4YHCAO, C KOTOPOro Ha4YalCHd PpOosLIrpelll CaMoro

QPULST - BeKTOp HMNYIbLCAa CHCTEeMh HadYalbHeX 3JMeKTpoHaA K i
nonrocdéTHoro cobSuTHA.

NOoauT
e NTISUM - cyMMapHOe BpEeMA B MCeK, B@aTpadYeHHoe Ha TrCeHepalHp

QE2TOT =~ TMOJNHAA OSHEPTHA CHCTEeMh HavYallbHbiX 3JIeKTPOHA K
MO3NTPOHa B MSE,

Bcex cobbiTHi.

NPARMX - MaKCHMAlbHOE KONMYEeCTBO YacTHl, OOCTHTHYyTCE B
JSURV =~ HOMep npocMoTpa Oydepa dacTtunu (1 HnK 2).

/UMB038/ SLUM, QSRAND, RINTRG(3), SINTRG(3), ONAMCT, VTAPE(3),
VTAPE2(3), NRUN, ENERGY, E1SPR, IREND, NEVMAX, NTSAVE,

i KaKoM-ITHO0o cofbITHH.

NPARSM - cyMMapHOe KOJKYEeCTBO BCeX YacTHU BO BceX COOLTHAX.

JSINT - EeJIHMHHA HHTepBalna B CeHYHIaxX I[poUecCOpHOr'C BpeHeHHR
VARRAy  BEATIR, | NRUOWE e  STLULEGE) 5 | TORauuly PRI Hexny BeXoOaMM Ha TO4YHYy nporpaMMel NEXTEN. Ecam
o] & e ol et B JSINT<0, To Bbxoma Ha To4yky NEXTEN He penaercsd.
SLUM -~ CyMMapHOe GzHaueHMe BeJMYMHH, HCNONb3yeMolh nanA INTOLD - OCTATOK BpEeMeHX CHYE@Ta B MOMEHT NoclefHero BeXofa Ha
BLUHCNIEHHA KHTerpana CedYeHHdA. _ Touky NEXTEN (cCex) .
QSRAND - cTapToBoe cny4aliHoe YMCNO ANA BCero c4éra. LPRINT - uenoe 4ucno 0,1,2,. - YpOBeHb NeYaTH © pPA3ZBHTHH
RINTRG -~ KOOpAKHATH LeHTpa obnacTtu B3auModelcTBHA (CM) cOBLITHA

SINTRG - pas3Mephl IeHTpa obnacTW B3auMoneficreua (cp.-KBamp.,CH)
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/UMB039/ NDISCR, UDISCR(10,.)
DIMENSION PDISCR (5, .)
EQUIVALENCE (UDISCR(1,1),PDISCR(1,1))
NDISCR - KOAWYeCTBO ONCKPHMHHATODOB

UDISCR(1-2,.) - cobCcTBeHHOe HMA NHCKPHMHHATOpA

UDISCR(3,.) - BuXO& OMCKpHMHHaATOpa (0 unm 1)

UDISCR(4,.) = THEN HOHCKpDHMNHATOpa, L&loe YHACHO. ABnaerca
ONHOBpDEMeHHO HOMEepoM TporpaMMel B /UMB040/,

ofcayxuBapmel 3TOT THN OANCKPHMMHATODOB.

UDISCR(5,.) = KONMWYeCTBC BXONHLIX aMNAMTYI.

UDISCR(6,.) — MHOeEKC ONHMCaHuA Neppoit amnautymt B /UMBO41/

PDISCR(4-5,.) = &HBa Tmopora JOUCKPHEMHHATOpPa. HCnolb3oBaHKe
2ABHCHT OT MPOTPaMMel, Mopenupywomed NMCKPHMHHATOP.

/UMB040/ WPROGD, UNAMDS (4,NPROGD)

NPROGD - KONNYecCTBO THMNOB OHCKPMMMHATOPOB

UNAMDS (1-3,.) - HazBaHHe NpoTrpaMM

UNAMDS (4,.) - Uenoe 4YHKCNO, BOZMOKHOE HONMYECTBO BXONOB B
arCkpuMuHaTop (0, 1, 2,...). Ecnm 3To Yucmo = -1, TO

nporpamMa MokeT paforarb C a06HIM  YUHCHOM  BXOMHBIX

HMNYILCOB.
/UMB041/ ULISD(.) - CHOHCKH HOMEPOB AaMMNUTyn B /UMB020/ mnA
OMCKPHMHHATOPOE
/UMB042/ NLOG, ULOGS(6,NLOG)
NLOG ~ KONHYEeCTBO JNOr¥4YecKHX O6NOoKoB OuiCTPOH BJIEKTPOHMKH
ULOGS(1-2,.) - HazpaHNe OIoOKa

ULOGS(3,.) - THn Ginoxa (HOMep NPOTPaMMb)
ULOGS(4,.) - Buxonx Onoka. Ecnu 6Gnok cpafoTan - eOMHHUa, HHade

Hyllb
ULOGS (5-6,.) = KOAWYeCTBO BXONOE M MHIEKC IepBOro BXoda B
ULISBL B /UMB044/.

/UMB044/ ULISBL(2,.) - CHOMCKM BXONOB QONA JOT¥YeCKHX GIOKOEB
INeKTPOHHKK. [lepBoe yYucno - HoMep ofmerco Oioka: 1 -
ofmk#t Gnok AMCKpuMHHaTOpoB /UMB039/, 2 - ofmui 60K
norwdeckolt snexTpoHmxku /UMB042/. BTopoe uWCiIO -
HHIOEKC .

B Bume MCKINYEHWA ¥3 paHee JeKIapHPOBAHHLIX IPaBHI
MHEHOBAHHA mNporpaMM ¥ ofmux 6NOKOB ueNas CepHA INporpaMM o

ofmex GNOKOB BKIKYEHAa CO CHBOMMH NPEKHHMH HMEeHAMM - HeKOTOopas
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BLIGOpKa M2 CcymecTByoero FTECTOTPAMMHOIO KOMIJNIeKca. Hume
nepeYyMcHARTCA obmme OGnowm, npencrasNAvilMe MHTepec &AA
nonbzosBaTteneid nporpaMMsl UNIMOD2Z.
/GISTO01l/ NUSL, KUSL(5,NUSL) - ychoBMA Ha napaMeTphl
NUSL - KONKYeCTBO YCHAOBHH
KUSL({1,.) - HMA yCHOBHA
KUSL(2,.) - HoMep napamMeTpa B OJOKe /GISTO2/
KUSL(3,.) - nepBasa rpaHuua
KUSL(4,.) - BTOpasa rpaHmnia
KUSL(5,.) = pesyabTaT MNPOBEepPKM YCIOBMA NNA ovepenHoroe CobuTHA
(0 ran 1)
/GIST02/ NPAR, NAMPAR(NPAR) - uMeHa napaMeTpoB
/GISTO03/ FORM(.) - TeHCTh JNOTHYECKHX dopMyn. CnenyoTt Henpeps B HO
APYr 3a ApyroM
CHARACTER +1 FORM
Ha mare BBOoma TeKCTH (OPMYyn He MEeHAWTCA, a Ha mare
MCMNONHEHHA HMMEeHa yCJOoBWMi 3aMeHeHH Ha HoMepa ychaoBmli B
/GISTO0l/, MMeHa @(opMyn 2z2aMeHeHn Ha <10000 + HOMepD
dpopuynsi> B /GISTO4/.
/GIST04/ NFORM, NFORML(4,NFORM)

NFORM = KONH4YecTEO QopMyn
NFORML(1l,.) - uMA dopMyis
NFORML(2,.) - HHIeKC MepBoro cHMBONA fGopHMyNill B FORM
NFORML(3,.) - wonudecTBo GaiiToB B dopMylle B FORM
NFORML(4,.) - pesyabTaT BLIMHUCIEeHHA hopMynst (0 kA 1)
/GISTO09/ IGPAR(.) - CNHECOH HOMEpOEB napaMeTposn, KOTOpLle

MCNIONL3IYOTCA ANA 2aHeCeHHMA B IECTOTPaMM.
/GIST10/ NGISO, NGISTO(6,NGISO)

NGISO ., ~ KONKYeCTBO HYNEeBRbX THCTOTpaMM

NGISTO(1-2,.) = MMH THCTOrpaMMbl MNH npobens

NGISTO(3-4,.) - He Hcnolnbk3yeTcs (zaHeceHO FEDCBAS876543210)
NGISTO(5,.) - HoMep ycnoeus oT6opa coluTHR. SBnAeTcs HOMEpOM

YCIIOBMA Ha rmapaMeTp, ecl¥ He npessmaer 10000, B
NPOTHBHOM Cny4Yae ABNAETCA <HOMepoM dopmymns + 10000>.
Ecnu 0, TO ycnoeBMe He zafanHo.

NGISTO(6,.) - XapaKTepHCTHKa COMCKa napaMeTpoB rHCTOrpaMMui. B

NepBOM NONyCloBe - HavyallbHbllf MHAOEKC CNNCKa HOMepOB B
/GIST0S/, BTOpoe MNONYCNOBO - KONHYECTBO HOMEpOB B
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CnHCKe.
/GIST11/ NGIS1, NGIST1(8,6NGIS1)
llepBuie 6 onucareneli rucTorpaWMsl Ha 30 KaHajOEB
TaKMe Ke, KakK B TMpensayuem Gloke.
NGIST1(7,.) - UeHTPp I'ECTOTPaMMbl
NGIST1(8,.) — mar rECTOTrpaMHhl
/GIST12/ NGIS2, NGIST2(8,NGIS2)- omMcaHue ONHOMEpDHLIX rEcCTOorpaMM
C YHCAOM KaHanoB 80. CTPpYKTypa ONKCAaHWA TaKafd Xe, Kak
onAa 30 - KaHaNbHLIX.
JGEIST13/ NGIS2,NGIST3(1ll,.)-onucaHne ABYMEpHHX THCTOrPaMM 24+24.
Mepsbie 8 CNOB ONHCAHMA MMEKWT TaKol Xe CMLICH, KaK B
ONMHCaHHHK OOHOMEepHBX rECTOTDaMM, BHIOYaf
“napaMeTp-ueHTp-mar" mnA nepsolf ocu. NGIST(92-11,.)

omMKChLBapLT “napaMerp-ueHTp-war"” no BTopoi ocH.

/GIST14/ NBUHGO(6,.) - OyXraiaTep#a MO HyJeBHM IHCTOTPaMMaM
DIMENSION QBUHGO(3,.)
EQUIVALENCE (NBUHGO(1,1),QBUHGO(1,1))
WBUHGO({1,.) = XonmdecTBO COObTHH, MOMABUIKMX B [{HCTOTPAMMY
NBUHGO(2,.) — KoaudecTsBo zafpaKoBaHHLIX cobuTHi
QBUHGO(2,.) — cyMMa ZHA4YeHHH MapaMeTpoB
OBUHGO (3,.) — CyMMa HKBajpaToOB ZHaueHK# nmapaMeTpoOB

/GIST15/ NBUHG1 (36, .} -~ Gyxrantepud no J0-KaHalNbHLIM
rucrorpaMKaM + 30 Haxkonurenei

/GIST16/ NBUHG2 (86, .) - GyxranTepuA no 80~-KaHallbHLIM
recTorpaMMaM + 30 HaxonuTened

/GIST17/ NBUHG3(586,.) - OyxranTepuf No NByMepHHIM THCTOTDaMNaK +
24+24= 576 HaKonurenei

/GIST18/ PAR(.) - zHaueHMA [apaMeTpOB

/UMB045/ NPGIST, VNAMPR(7,NPGIST)

NPGIST - KOMWUeCTBEC MNporpaMM BoHMHCIIEHHA NapaMeTpDOB

VNAMPR({1-3,.) — Ha3BaHHe TIpPOTrpPaMMhl

VNAMPR(4,.) - HOMHYEeCTBO EBXOIHLIX napaMeTpoB

thﬂPR[E,.} - HOMHUYEeCTBEC EBLIXOOHLIKXK MapaMeTpoB

VNAMPR(6, .) - HHIeKC nepBoro HOMepa BXOOHOro napaMerpa B

ULPIN B /UMB047/
VNAMPR(7,.) - WHOEeKC NepBOrco BHXOOHOro NapaMerpa B /GIST18/
/UMB048/ UGEOM, UNAMG (4,UGEOM)
UGEOM - HOnW4YerTBO IeoMeTpHUYecHKHX NPOoTpDAaMM
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UNAMG(1-3,.) - HasBaHHe NporpaMMil
UNAMG (4, .) - KONH4YeCcTBO napaMeTpoB, OTHChIBAPMEX
reoMeTpHYEcKy® CTPYKTYpPY, HNu UHCIC MeHbme HyJ#d, eclu
KOTMWYecTRo napaMerpoB MokeT OblTh MepeMeHHHM ¥ Ha
ppome ero KOHTpPOIHpoBaTh He HAano.
/UMB049/ NCHPR, UNCHPR ( 4 , NCHPR)

NCHPR - KONWYEeCTBO MporpaMMm ModeNnNpOBaHUA NpOBOJIOY HhiX
xHamep

UNCHPR(1=3,.)- HazBaHHe MNPOTRaMML

UNCHPR(4, .) - KONW4YeCcTBO IlapaMeTpoB, XapakTepHIybmHX 3ITOT

THN KaMep, WAK YMCJIC MeHbWle HYJNA, eClH 3TO KONMHYeCTBO
HokeT OblTh MepeMeHHbIM.
/UMBO50/ USION, USMUL, UNION(3), UNMUL(3)
USION =0 HeT MOHH3AUWOHHEIX MOTEpPb
=1 HOHHZAUKOHHLEIE MOTEpPH MOIeNHDYOICAH
USMUL =0 HeT MHOI'OKpaTHOI'o pacCeAHMHA
=1 MHOrOKpaTHOE DaccedAHWe MONeNHpYEeTCH
UNION - HazpaHMe [porpaMMsl HOHH3AUWOHHLIX NOTEpb
UNMUL - HazBaHMe MporpaMMsl MHOTOKpPaTHOrO pPacCedAHHA
/UMB055/ NLENTn(120) - pasMepd ofmux 6Gnokoep B OalTax.
/UMB0O57 /- UINTAB(6, .)
DIMENSION ALFASK(3,.)
EQUIVALENCE (UINTAB(1,1),ALFASK(1,1))
UINTAB(l,.) - MHOEKC B ALFI (/UMBO035/) He'tana MaccCHBa
napuHanbHeX KOSGOHUKEeHTOB NOoTJomeHUA
UINTAB(2,.) - KONHYECTBO KOMOOHEeHT B UMBO35 noo3 SToro
BellecTBa
UINTAB(3,.) - HoMep BelmecTBa, KOTOpPOMY OHH COOTBETCTBYRT
UINTAB(4,.) - HOMep nepBOi KOMMNOHEHTH BelleCTRa B JUMBO03/
ALFASK(3,.) = CYMMapHLIH koadghu e HT nornomeHuA no
KOMNOHEHTaM W NnpotleccaM
/UMB0O58/ NGATE, GATCH(3,.)

NGATE - HKONHYecTBO BpeMeHHHX BOROT

GATCH{(Y,:) - ®MA EBOpOT
GATCH(2-3,.) — BpeMeHHhe BODPOTa B HCEK {(vHTEpBaN)

/UMB059,/ NDPMAT, DOPMAT(.)
NDPMAT - KOJHYEecCTBO BCHOMOTaTelbHbX BelWYHH Ha Kakgoe

pemecTBO (pacmupenue /UMB0O03/).
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Ecaun obozHauuThs 3a NSH=(UMAT-1)*NDPMAT, ToO
DDPHAT[NSH+1}=AHAT{4,UMAT]*AHAT(E,UHAT};&H&T{E,UMAT}
DOPMAT (NSH+2)=0.3066+DOPMAT (NSH+1)
DDPMAT(HSH+3]={11.9135+1ﬁ.?sAHAT{E,UMAT}thMAT{E,UMAT}nz
DOPMAT (NSH+4)= 0.978467E-3 = AMAT(5,UMAT) -+ EXP(0.666667+

DOPMAT (NSH+3) /AMAT (2, UMAT) )
DOPMAT (NSH+5)=0.666667/DOPMAT (NSH+4)*1.5

DOPMAT (NSH+6) =AMAT (2, UMAT)*+2 =  AMAT(4,UMAT) . (5. +
AMAT (2, UMAT) #»2 / AMAT (3, UMAT) / 3 +
AMAT (2,UMAT) *=2)
DOPMAT (NSH+7)= 0.978467E-3 * AMAT(5,UMAT)
/UMB060/ CUTKIN(2,.) - chnucCKH MOpPOTrOBRIX 3Heprui

DIMENSION NPCUT(2,.)
EQUIVALENCE (CUTKIN(1,1) ,NPCUT(1,1))
NPCUT(1l,.) - HOoMep THMNa YacTHUsl B JUMB0O23/

CUTKIN(2,.)~ noporosaf KHHeTHYecKas SHeprua (MsB),
/UMB061/ ALLCUT(NTYPAR,NCUTS)
ALLCUT(i,j) - noporopaa KHHeTHYECKAaH 3Hepr¥a (MsB) nna i-o#
HacTHLUbL B J-OM KOMIUIEKTE YNpaBRABMAX YHCes Kackana
(cM. UMB033)

/UMBO62/ NDECPR,UDECDS (5, NDECPR) - CHHCoOK NMporpaMM’ pacnamgos

NDECPR - KoJIHYecCcTEBO nporpaMM BO BCEM CHOMCKe

UDECDS(1-3,.) - HMH nporpaMMa
UDECDS( 4 ,.) - HOMEp THNa HecTabulkHol YaCT ML
UNECDS( 5 ,.) - HoMep eé& kaHana pacmana

3. NPABMIA HANMCAHWA TWIOBHX NPOrPAMM

3.1. Obmue =zavevaHus

[lporpaMMel crnenyer NHCaThb Ha AZLIKax NporpaMMHIpOBAHKA
YopTpaH-77 WM AccemGnep.

lIpy HanKCAHHM NporpaMM Ha dopTpaHe-77 M OPHM MCHONLIOBAHMK

ofmux ONOKOB B NONONHEeHHe K POPTPAHOBCKHM MNpaBHMAaM ONUCAHHA THIOB
NnepeMeHHsIX no YMOIYaHuo clegyer Nofib2 0BATLCA

ClnenyuimuM
onpenejieHneM :
IMPLICIT INTEGER +2 (U-W), REAL +8 (Q-5)
3TO peroMeHayercs nenaThb A yMeHbueHnA BEDOATHOCTHE

HEIPABHIbHOTO ONWCAaHWA THAa NepeMeHHOH M3 obWUX GJIOKOB NPOTPaMMLl
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UNIMOD2, Tak Kak BO BCeX HHCTDYKUMAX Nogpa3zyMeBaeTCHA HMeHHO Takoe
HedBHO® ONKMCAHMe THNAa. C APYyroif CTOPOHE, chNeayeT NOMHHTE of 23TOM
ONMCaHHM ¥ He Ha3blBaTh, HANDHMED, BeKTOD CKOPOCTH YAaCTHUH
nepemeHHo#t VECTOR - oHa MONYyYUTCHA NepeMeHHoll llenoro Tumna.

O6mue Gnoku, HeoOxogumeie InA paboTe NMPOTrpPaMM, HEe BLMNKHCLIBAOTCHA
8 oToff rnase. OnucaHwe obmux ONOKOB HANC CMOTPeTL B TIJjabe 4.
3necs, Xe HaA3IBaAHMA TepPeMeHHHX H3 3THX ob0mux O6/IOKOB HCMOALIYOTCAH
fez NMoACHeHHI.

jJdwbad OMATHOCTHKA © HEHOPMANLHOM XoOlleé MOoNelMpOBaAHMA NONlxkHA
Ha4YMHATLCA € MMEHHM TNOANporpaMmMel, KOTopaa eé& BuLfaéT. Ecnou
Tpefyerca mnocne [AMArHOCTHKM apBapuiiHo 3zaBepmuTk paboTy, To B
fopTpaHOBCKHX NMpOrpaMMax clieflyeT NONLIOBATLCA ONEepaToOpoM

STOP 8

[[porpaMMaM, NpelnHazHa4YeHHLIM [ANA BKAWYEHKA B nporpaMmy UNIMOD2
nna ofmero Molk:oBaHMA HNOMKHE Ha3ZHa4YaThbCA HMeHa B COOTBETCTBHMH
Co clNenyoliMM NPaBMiCHM: HMA Ha4vnHaercAa c Oyxke UM, 3aTeM chenyer
HOMep BepcHM (ONA Ha4YalLHOTO KOMINIeKTa - 1) ¥ 4YMclo, yKashBaomee
Ha NPpMHAANEKHOCTbL TOMYy MM OPYTOMYy aRTOPY:

goo - 099 Eykun A.I.

100 - 199 J#nenbMan C.H.
200 - 299 Tawpckuif B.A.
300 - 399 HBanyeHko B.H.
400 - 499 'poamnHa H.A.
600 - 699 'pozuHa H.A.
700 - 799 Ily6poBus M.C.
800 - 899 Kaig H.I.

[IpuMep uMenu: UM1024

InAa TaKMX TNpOorpaMM He peKoOMeHIYeTcA BBOOMTL 0e3 BecKHX
OCHOBaHH# ofmue 6noku - ny4ywe nonL3o0BaThCA napaMeTrpaMi
noanporpaMM. EcCnu %e HeobOxomowmMo BBecTH obwuiE 6MOK, To HaszBaHKWe
nnA Hero chnenyeTr BuSKpaTs UMBnnn, rmne nnn Tpex3HauHui HOMep B
COOTBeTCTBYDUKX Mpelenax AONA KakAoroe aseTopa (CM. Bome) .

Ina MomenupoBaHHA ChAyYalHuX TIpoOLecCOB clAelyveT HCNOMbL30BATh
reHepaTop chay4YaiHeX 4Kcen DRNDM ¥ Jpyrue TreHepaTopsl, HaMMCAaHHsE
Ha ero ocHobe: DDCOSI, ?DGAUS H T.1.

Ina noBopoTa eANMHHYHOTO EekTopa Ha yron TETA co cayva#imuu

$azMMyTanbHEM YTIIOM MOXKHO NMONL3OBATLCA nporpaMmMoii UM1026:
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DOUBLE PRECISION RUNIT(3) ,RCT,RST
CALL UM1026 (RUNIT,RCT,RST)

3meck nepen ofpamexHser K nNporpamme pomxeH OwTh onpepenéH
pexTop RUNIT, kxoTophlii mnocne Bhizopa nporpamMMel UM1l026 oOKakeTcd
NOBEPHYTHIM. HOpPMHPOBaHHOCTL BEKTOpa CylLieC T BeHHuIM ofpas oM
KCToNL3yeTchA npr npeolpazoBaHMK, NO3TOMYy T[MPOBOIOHTCA NpOBepKa
HepaBeHCTEa ABS (RUNIT*+2-1.) < 1.E-10, ¥ ecli¥ OHO He BHIIONHAETCAH,
TO nenaeTcd apaphiiHwii ocraHoB. Yron TMNOBOpPOTa 2apgaéTCAd CHBOHME
wocuHycoM RCT M CHHycoM RST.

OIHAKO, QONA DKOHOMEHM BpPeMeHM MOIpM MOBOPOTAX OXKHOIO M TOro e
BeKTopa HavanbHOoi uwacTHUE »ONAd NDONy4YeHHd BEeKTOPOB HalpaBIeHHKA
CHKOPOCTH ETOPHY HeIX YyacTHl MOXHO NnolbZoBaThCA cnepnywoue it
BOZMOKHOCTLE B nNporpamMe UM1026. Ecni nepBafd KOMIIOHEHTa EBeKTopa
RUNIT .; Ha BXON2 B nporpénny UM1026 oxakercA Dompwe 1.5, To 2TO
He pacCMaTpHBaeTCA KaK HapyuweHKe HODMHPOBKH, HO MeHReT AalTOpHTM
B HCIeHHKA KOMIOHEeHT [IOBEpHYTOrO BEKTOpPA. BexkTop RUNIT,
OOTIONHKTENLHEE K HEeMy OpTh M Aa3MMyTanbHeH yron noeBcopoTa GepeéTchA
or npeamaymero ob6pameHuA, K3 [NapaMeTpoB [JaHHOro of0pameHHA K
nporpaMMe HCHNONbLIYETCA TONLKO HKOCHHYC ¥ CHHYC I[ONAPHOro yrna
(neperenmsie RCT u RS5T).

Ina uTeHua =zanucedt wuz dalnoe Ha OUCKe MOKHO TMNONL3CBATLCA
nporpaMMoi UM1077.

Ob6pameHe Ha POpTpaHe:

CALL UM1077(A,LMAX,file,typ,mode,ILINE, IFLAG, LENGTH)
ruoe
A - appec Gydepa OnA BBOOa 2anucH,
IMAY - MakcHManbHafa ANWHAa zanucH (anuHa Oydepa B Galirax),
file - umMr da#na (8 CHMEONOEB),
typ - THn dajina (8 cMMBONOB),
mode - WMA Oucka (2 cHMBOIaj,
ITLINE- HoMep zanuck tHaina,
IFLAG- KOO zaBeplleHWA:
=0 3anMck yCHEeWHO NMpoYMTaHa,
=1 dalin orTCcyTrCcTBYET,
=Z CTpOKa OTCYTICTEYEeT,
=3 cTpoKa npeepmaeTr anuHy OGydepa,
=4 cbolft nNpu 4YTeHu#,

LENGTH-KON¥4YecTBO NepegaHHux 6Gadt B O6ydep A ( MeHble HAK
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paBHo LMAX).
NpuMedaHuA:

1. Mepenenmie file, typ, mode poMKHL HMEeTh YKa3aHHY®R MINHHY
np¥ HeoOXONMMOCTH HOMKHL OLTh JONONHEeHM crnpasBa npobfenasn.
Ecnu file, typ uax mode HauWHawWTICA C CcHMBoma "+", 71O 3TO
ozHauaeT "nmofoi" u clenyomEe 3a HEM CHMBOIM He HMeRT
zHaueHusa. Ipr o9ToM Oymer npoynran nepeult u2z dalnor c
ZalaHHLIMKM XapaKTepHCTHHaMH.

2. B cnyyae IFLAG=2 d4YacThb 2alucH, KOTOpDad NoMemWaeTCHd B 6ydep,
NMpodKTaHa YCIemHo.

3. 3anEcH MOKHO HYHTATh M3 paszHex daiinos B #nwloM nopanke,
OTKpPHITHE ¥  3aKpuiTHe GalinoB MNPOKIBOAHTCA MPH  KaXIOM
offpamexdyn K UM1077.

IOnag utenuda Oonbuwux Galinop W MeHBUNM 3aTpaTaM MPONECCOPHOrC X
acTpoHOMHYecKoro BpeMeHr JEM TNpPHBEOIHNT HCNONbL3OBaHHE TNPOTpaMMhl
UM1078 - nocnemoBaTensHoe 4YTeHue dajina ¢ AWCKAa.

llpa pexuMa ofpameHuA K MporpaKkMe:
1} CALL UM1078(1,FILE,TYPE,MODE,IFLAG) - OTKpsTh Gafin
rae FILE - uwMa ¢alina (8 6ajitos),
TYPE - Tun ¢afna (8 balitom),
MODE - pemuwm dalina (2 Galita),
IFLAG - KOO BOBEBpaTa:
=0 HopMankHOe OTKpLITHE,
=20 omubKa B WMeHN, THMe MAH pexume daiina,
=28 ¢aiin He HaligeH
MpHKeyYaHne: echuH B nepeoft nozuumx nona FILE, TYPE uax
MODE ecThb cuMBON "*", To oTO ozHayaeT "moloi".
2) CALL UM1078(2,A,LMAX,IFLAG,LEN) - 4YHTars O4YepelHYyl 3alHCh
rae A - Hayano Sydepa BBoma anmHol IMAX Galr,
IFIAG - Honm BOZBpATA
3anMchL npouuTaHa,
hafin He OTKpHIT,

agpec Oydepa HemeHCTBHTEelbHLIH,

I
W N eE

NocToAHHAA ownbka BBONA,
= 8 He BCHA 3ZaNHCh NoMecTHnack B Oydep,
= 12 koHeln daiina.

LEN - nnuuHa npoqﬁTaHHcﬁ zanucH B Hailitax.

Inas szankcy #HHPOpMaAUMK © COOLITHAX Ha MOHCK MOKHO HCNOAL3OBaTh
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nporpaMMy UM1079 - nocnenoBATellbHAR 3anuck dallna mHa #cH C

nepeMeHHol ONKHOE z3anucu.
Tpr pexuMa obpameHyE K IporpaMMe:
1) CALL UM1079(1,FILE,TYPE,MCDE,IFLAG) - OTHKpLTL ¢ain
rne FILE - muma dafina (8 Ha#Tos),
TYPE - Ttun daitna (B Gajfiton),
MODE - pexuM (afina (2 bHaiira),
IFLAG - xox Bo3Ppara:
=0 HOopHMan-HOEe OTHpPHITHE,
=20 omu6Ka B MMeHM, THIE MIM DexuMe dafina.
Ecnx d¢alin c TakMM HMeHeM Y®e CYWMeCTEYeT, TO BO3IMONHL
BapKaHTL, IABHCANINE OT 3HavyeHMA IFLAG npH EXoNle B NMpPOrpaMMy:
IFLAG=28 daitn zaTupaercs,
=32 d¢daiis npomomkaeTcAa (3anuMch B KoHeu dajna),
B OCTanbHLIX CAyYaAX NPONCXOINKT apapuiimbli ocrtanos.
2) CALL UM1079(2,A,LEN,IFLAG) - 3anucaTh OYepeIHy® B3aNHkCh
roe A - Hauajno Oyfpepa BhBONa AnuHON# LEN 6Gaiit,
IFLAG - won Bo3BparTa
Zanyces npouna ychoemwHo,
thaftn He OTHpPHIT,
agpec Hydepa HeNeHCTBHTenLHL,
nocrodHHas owunbra EBHBEOIA,
Gykea pexMMa galina HelelcTBHTenLHa,

uxdpa pexrMa daina HemelicTBHTeNbHA,

Il
o W N = O

= 12 TmNONLTKa 3anKcaThk Ha MOKCK, OTKPLITLIH
TOABKO AONA MTeHHA,

= 13 AMCK NepenojiHeH,

= 17 pnuda zanucu Ooaswe 65K GaiT,

= 20 uMA ¢aiina couepxrT IANpPemMEHHHIA CHMBOX,

= 21 tHn dalina cooepxkHT zanpeméHHLIH CHMBOMN.

3) CALL UM1079(3) - zaxpuTek ¢ain (obaAzarensHas npouenypa).
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3.2. TeHepauus napaMeTpoB NEepPBMYHLHX “YacTHL
Henonbzyewsle obfmue OMOKM:
/UMBO13/, /UMB037/, /UMBO38/.
lIporpaMMa nepBM4Y HOT O MOOenupoOBaAHNA LOIDKHA nocyepéuHo
MONeNHpOoBaTk XAapaKTEePHCTHKHM HacCTHI, PDPOKESHHHX B CTOJKHOBEHHH
SIeKTPOHA M [O3MTPOHA, IAHOCHThL HX B obmuik OGmoxk /UMB0O13/ (UTYEF

- THN YACTHUL, Uenoe 4uciao, ENERGF - nonHad 3HeprHA {MaB) , TIMEF

- HayallbHOoe BpeMa cobumTEA (Hcer), QRF(3) - PBeKTOp MNOJOKEeHKA
yacTHus B of6me# cucTeme xoopomeHat (cM), OQVF(3) - enuHrY Hulf
BEHTOpD HanpaBlIeHKA OBWHKEHMA  4YacTHlbl, QSPINF(3) = BeKTop

HanpaBlieHHs TONAPH3alMH) #H 3 anNMCHBaTe B 6ydep dYacTHU nOyTeM
oﬁpﬁmenuﬂ K mporpaxMe UM1024 (mporpamMwa Ges mapaMeTpos).

llepen ofpamedHdeM K [OporpaMMaM MepPBUYHOTO MOlelHpPOBaHHA B
/UMBO13/ onpeneneHs Benuuuusl TIMEF = 0 - crTapToBoce BpeMA col0bTHA
B Hcex, QRF - pajIRyc-—pBeKTOD TOUKH BzaMMoneficTend B COOTBETCTBHH
C TronokeHKeM LeHTpa ofnacTi Bz:auMofeliCTBMA BCTPEYHHX MNyYKOB M
cpenHe—-KBaIpaTHYHbMH PpasHMepaMH no Tpé&M ocAM (cM), QSPINF(l) =~
rneppafd KOMIOHeHTa BeKTopa MOAApH2allid NonokeHa paBHo#i 2, 4TO
COOTEETCTBYET OTCYTCTEMK MNonfgpusauuu. Boobimle roeopa, MpOrpaMmsl
NepBMYHOrc MONEJHPOBaAHHA MOrYyT MEeHATh OTH BenNWYHHE MO CBOEMY
YCMOTPEHHK, OJHAKO, O9TO OOMKHO ObTh OTrOBOPEHO B ONMCAHEM stoi

nporpaMmMsl oA obmero noJib30BaHMuA.

BOZ2MO®EHEIM HCTOUHHKOM HHpopMAaLIMHK iR ;! NIporpaMu NepsuYHOro

MOJeNIHpOBAHKA ABNAKNTCA NepeMeHHble: RINTRG(3) - moopOEHATHL LeHTPa
ofnacTH BzauMcneiicTeua, SINTRG(3) - cCcpenHeKBagpaTHYHbIe pa3Mephl
obnacTr praMMoneficrems no wKaxgoik ocm, ENERGY - DHepruA OJIHOTO

nyuxa B E1SPR pasfpoc oHeprui B OMHOM Ty4YKe, M3B. 3TH NepeMeHHse
onpefenAPTCA NAHHHMH BC BXONHOM TNOTOKE H MX He ClelyeT MeHATh.

[Ip# mnepeoM ofpamleHHK K MpOrpaMMe MepBWYHOTC MOMENHPOBAHHA OHA
HOKHA BHJAThL coofleHWe, cofepkamee HazBaHKe 3TOH MpOrpaMMbl, HMMA
aBTopa, nary burcauuu BepCHuH H, KenatensHo, KpaTHy®D
XapaKTepHCTHMKY npouecca. 3To HeolXoauMo ONA MOBLMIEHKA HAOSKHOCTH
MomenupoBaHKuA, T.K. TOJIOBHaA [porpaMMa HHKaK He KOHTPONKpyeT
paBoTy NporpaMM NMepBHYHOTC MOINeNHpOBaHHA.

He HaKnamslBaeTCcA orpaHsdeHuifi Ha Bb30B HeECKOJNbLKHX MpoOTrpaMM
NepBHYHOrO MOOENUPOBAHKHA, STHM MOKHO DPasyMHO NONbL3O0BATBLCA.

B obfmeM 6noxe /UMB037/ HKMeRTCHA NepeMeHHble QE2TOT u QPULST,
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HoBcpule QOPMEPYRTCA TrONCEBHON NPOrpaMMoil HAa OCHOBe HaHHNX O
paszbpoce sHepruil B Kaknow My4YKe ® WMenT CMLICH, COOTEETCTReHHO,
NMONHOH DHEPruMM H BeKTOpa MNONHOTO MMIOyALCAa (M3B) CHCTEeMbl
HaiajibHOI'O DJJIEKTPOHA ¥ IMO3HTPOHA (B TMNPeAloJOHeHHN, YTO NYYKH
BBMEYTCA B HanpabBleHHH OCH X). 3TH BelHYNHH MOIYT HMCNONLZOBATLCA
HIIi MIHOPDHPOBATbLCH NPOrpaMMaMi NMEePBHYHOTC MONENMPOBAHEA, a TaKke
MOOHQHIHDOBATBLCA NJIZ KCNONLIOBAHUA Nnocrnelyol¥ME NOpOrpaMMaMx
NepBXY HOI'O MOOeNnHpOoBaHKE . Hanpumep, nog BHOCM Aaporpamm
Nnepe¥YHOT O MOdelHpOBaAHKA MOXHO BEKJINYATh NnporpaMsei,
MOOHPHUHPYRIME JHEPrED ¥ MWMOYILC CHCTEeMb Ang APYyITHX nporpaMs
NNePEHYHOIO MOOeNHPOBAHHA. TaK MOKHO MONENWPOBAThL palMallHOoHHHEe
NMOoNpaBKH B HEKOTOPLIX CAyYadAx.

Ha mnporpaMMsl NepBUYHOTC MOINENHPOBAHMA BO3JaAraeTcs pabora no
POpPMHPOBaHNK CeYeHMs perscTpaunu. B NepemeHuHoll SLUM Hano
HAKANIWBATh TAKYyD CYMMY, YTobk! OTHOWEeHHe YyHClla
3aperEcTpEpoBaHHeiX cobuTHi w SLUM papallo cedyeHle pPericTpalkyr B
HaHoOapHax 9THX coburuii. Ecnu MHzBecTen HHTerpan Cce4dYeHHA [0
dhazopoMy oOLEMY SICGMA, To Ha HaxIoM cobbITHE nporpaMHia HepBRYHOTO
MOOeNKpOBaHMA HnojokHa B SLUM nmobSasnaTes 1./SIGMA. Ecaw nporpaMMa
[NepBHYHOrO MONENMPOBAHWH He MPOMIBOOMT TaKOro CYMMHDOBAHHA, TO

CeueHMe perucTpauus MpPHAETCA ONpPefefNATb BHE PAaMOK MNPOTPaMMb
UNTMOD.

3.3. Dporparm MOZeNMpPOBAaHKA NpOoUecCOB BIaHMONelRCTBHA YacTHY C
BelleCTBOM

B nporpaMMe HCHONL3IYOTCA ofbline 6MOKK:

/UMBO29/, /UMB0O3/, /UMB0O12/, /UMB0O13/, /UMBO14/.

UMATIN B8 /UMB029/ - HOMep BemlecTBa, B HOTOpPCM JOBMKeTCH
HacrEua. BakyyMmy coorTeercTByeT UMATIN=0. [porpanMa MONENHDPOBAHKA
BIauMONe#CTBHA He NO/kHA AHANMIMPOBATL, MPOCTOe 3TO BEWECTEO WIH
cnoxHoe. JlnA Heé Bce BemecTBa - [POCTHE. MHOMOKOMNOHeHTHOCTL
BelleCcTB Y4YHUTHLIBAeTCA TONOBHOH NporpaMMoi.

HeobxomuMo peannsoBaTh [OBa peKMMa  pPaboThl NporpaMMel B
2aEMCHMOCTE OT 3 HaYeHWA NepeMedHod UREGPR:

UREGFR=1 nporpaMMa MOIenHpPOBAaHHA T[polecca MOOKHA BLYHCIHTE
KO3QOHLUKEeHT NOorJoleHuA YacTHIL B yHazaHHOM BellecTBEe B
edMHKHLUaxXx 1/CH M 3aHeCTH ero B NepeMeHHYD PINTR{UNHBR}.
[I[porpaMMa MOKET HMCIONL30BAThE METOJH BHIDABHUBAHHA CeYeHKA
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=

UREGPR=2

® “coobfmats" TroloBHOH NIporpaMMe 3SMecTO HCTHHHOTrGC
xoadduIKeHTa [OTJICmMEe U A 3 aphlle HHbI | xosdduuneHT,
COOTBEeTCTBYMKA CyHHE HCTHHHOTO H "noxkHoro"
pzauMoneficTeuA. Jarem NIpH reHepal K NMPOAYKTOB

pzauMoneficTBuAa HHOrma (C cooTBercTByRillelfi BepCATHOCTLD)
HAlo OTKa3blBATLCA OT MOOENHpPOBAHMA BIaMMOOeHCTBHA (CM.
Huke) . Taxko# npuéM pexoMeHAYeTCA HCNOML3IOBATL, Korga
ceyeHHe BZAaMMONelCTBHA HIBeCTHC B IHphepeHUHANLHOM BHIE
H Hée HHTEerpHpyeTCR B SNeMeHTapHHX (JYHKUHAX HIH CedYeHHe
ZABHCHT OT MeHAwmelcds 23deprMu (ONA zapAXKeHHOR 4YacTHUL) .
B noclnenHeM cliyiae MOXHO NONL3IOBaThLCA uHPopManued uz
JUMB012/ m /UMB0Ol14/: ENERG - nonHafg ODHepr¥A YacTHUL B
Hayale ovyepefHorce nepeMemeHxa (MsB), DENRS MaKCHMANbLHO
BOZMOKHOE  YMeHLlleHMe - 3HepTHM {M2B) Ha oO4YepelHOM
nepeMelle HHH .

nporpaMMa OOMKHA MOOeNnMpoBaThL MNPOAYKTH B2aMMoNeficTBHA.
Co BpeMeHM nociefHero obpameHuds K nporpaMme ¢ UREGPR=1

MOTYT M3IMeHMTLCA TaKMe XapaKTepHCTHKM, KaxK MonHasd
sHeprufa ENERG, HoMep BemecTBa UMATIN, kKo3¢dHLUHeHT
nornowenua PINTR(UNMBR) .

Ecn¥ nporpaMMa INpHHANa  pelleHHe, 4YyTOo [IPOH23 QWO

"noxkHoe" pIaEMOIedCTBHe, TO COHa OojixHa "BuhicTaeBMTh Gmar"
UFALS=1 ® BepHyTh JNpabBleHKe TroloBHOH nporpamMme. [aa
MPaBHILHOTO MPHHATHA peNeHHA HeoOXONMMO HCHONbL3OBAThL
Tawie 3HaveHuwe PINTR(UNMBR) .

Ecnu e IPHHATO peleHue, YTO BzanMoneficTeue
neffiCTBEMTENnLHO NMPOH2EOWI0, TO MOASNHPOBAaThE ero HeoO6XoOHMO
OnA TeKymHX MapaMeTpoBE YacTHUL M BellecTBa u3 /UMB012/.
Bce BbllleM3yIOMEeHHble pacCyHOIeHHMA OTHOCHTenbHo UFALS -
"nokHoro" BzauMognelicTBMA, - KacawTCA TONLKO cCly4as
WSTOP=7 8 JUMBOl4/. Bo Brcex OCTafAbLHMX caydYadAx Hamo
ofAzaTeNbLHO reHepMpoBaTh NMPONYHTH B3aMMonelHcTBHA.

EcniM B pezyneTaTe BIauMMONeHCTBHA BO3HMKaeT OJHepruA
pozOywAeHuA Cpefkl, KOTOpaa MOKeT PperucTpHpPOBATLCA B
BMAS CUMHTHAMALUMOHHOIO CcBeTa, TO €& cnegyer noblaBHT: B
nepemeHHyk EXCIT. XapakKTepHCTHKM TPOIVKTCE peaKlH#:
UTYFF - HoMep THNa 4acTtuubl, ENERGF-nonHasa Q23HEPrua B
M3B, QVF(3) - eIHHHYHHE BeKTOp HaNpaplleHWA JIBHWKEHHA,
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QSPINF(3) - BeKTOp MONAPHIAUMM YACTHUL, GOPMHPYHOTCA IO
cdyepell ONA BCeX NPOOVKTOBR peakuW# B ofmeM Onoxe
JUMB013/ ¢ 23amnuchbi X¥apaKTepHCTHK Kakaol vacTuHUbl B
6ydep oxupaHna nyrem ofpameHuAa K OporpaMMe UM1024
(nporpaMka 6Gez napaumeTpoR). B HacTodAmee BpeMA JIBHXEeHHE
‘YaCTHI CO CNHHOM He MoOeNHpyeTcA, TO3TOMYy Ccleayet
nonarats QSPINF(1)=2.

3.4. Pacnanu HecTaOMIBHBX 4YacTHLU

Ha Kauk bl i KaHaln pacnaga Haxnoi HectabunsHoM YacT MLkl
PEerucTpEpYeTCA MMA MNporpaMMil, Moleaupywuwei 5ToT pacnagm. [porpaMua
OOJDKHa MMEeTh CTONbLKO [apaMeTpoB, CKOJLKO 2aperucTpHpoOBaHO 4acTHI
- NMPOOYKTCE pacnaga. Of0pameHre u3 ronosHolf nporpaMMel NPOKZBEONUTCHA
B chnenywmell dopmue:

CALL XXEXXXX{ITL, IT2,1IT3;.:.)

roe IT1, IT2, ... = HOMEpAa THTIOB 4acTHU - MPOOYKTOB pacnaga B
TOM MOpPANKEe, B KAKOM OHM 3aperMcTpHpoOBaHb B OMHCAHMM YacTHIL.

[lpr pabGoTe NpoTrpaMM CHEOyeT HCNOIb30BaTh chneaywmue OINOKM:

/UMB012/, /UMBO13/, /UMBO023/.

Ina wKakpo#ff wacTHuw, noayvawuelicd npu pacnage, Hanpo B obmeM
6noxke UMBO013/ cdopMupoBaTb mnepeMeHHnle UTYPF (THn YacTHUsl),
ENERGF (rnnonHas oSHeprua B MsB), QVF - enmuwmdHuii BeKTOp HanpabBlleHHA
OHBHKkeHHMA. JloNApHM3alMA He MoUOenMpyerchA, ODo3ToMy OQSPINF(l) = 2.
Mocne osrtoro ofpameHMeM K mnporpamMse  UM1024 (6ez mnapaMeTpoB)
ZanHcaTh XapaKTepHCTHKM HOBO# YacTHuwl B Oydep OMMDAHMA H NepelTH
K MOOEenupoBaHK crnegywowel ¥acTHUbl.

llpeobpazoBaHue JllopeHua MORKHO OCYyWecTBNATL nporpaMMoi
UM1064 (QV, GAM, QVF, ENERGF, EMAS), rme QV - eOHHMYHbi BeKTOp
HanpaplieHn A JEHMEeHNHA pacnanawneicsa YacTHUb, GAM L =1:]
NopeHu-dpaxTop, EMAS - Macca HOBOR vacTuuw (M2E). [MapaMmeTps QVF H
ENERGF nepen ofpameHneM [OOJIKHE CONepkaThk eIMHWYHBIA BeKTOp
HanpapBJIeHHA JABMKEeHHMA M TMONHYyKw SHeprui B M23B HOBO# YacTHUb B
CHCTeMe IMoKoA pacnagawmeicsa. I[locne obpameHHA B 3ITHX NOapaMeTpax

6ynyT aHalork4dYHble BelMYHHH B NablopaTOpHOH CHCTeMe.

32

3.5. Mporpammsl MONENHPOBAHKA FeOMETPHYECKHX BIoKoB

IporpaMKa [OJKHa HMeTh cneayomuii cnucon napaMmerpoB: (UGPAR,
QPAR, QRO, QVO, RMAX, RMIN, BFIELD, BOVO, QFAZE, RBUNIT, RVOB,
JR, R), rpge Maccubel MMelT cllefywulyd DasMepHOCTE:

DIMENSION QPAR(.), QRO(3), QVO(3), RBUNIT(3), RVOB(3)

Bce napaMeTphl ABJAKTCA BXOIOHLIMMK, KpOMe JR ¥ R.

TpaHCNATOD He TpUMHHMaeT zanuce QPAR(UGPAR), No3ITOMYy B
nporpaMMe Halo MKCaTh peanbHYyR pasMepHOCTE MaccuBa, a UGPAR MO®HO
HCOIONBLZOBATE OJNA KOHTpOAA, YTO MacCHP ONHCAaHHA _c¢upnnpnaau
NnpaBHibHO.

Takne MNapaMeTpsl YacTHlkl, Kak THO, DHEPrMA, 3IapAk, Macca,
cnenyer BuOHpPAThL W3 obmux O6noxos /UMB012/ u /UMB023/ (CH. rnasey
2} .

ExonHeie MapaMeTpsl:

QPAR(.) - MAcCCHB TreOoMeTpHYeCKHX MNapaMeTpOB 6noxka (B nporpaMMe B
onepaTtope DIMENSION Hano NoIOCTABMNATH pealkHYyR
PazMepHOCTE,

QRO(3) - BeKTOp MNOoNOoKeHMA YaCTHUE B NoKansHO# CHCTeMe KOOpAKMHAT,

RVO(3) - efWHHYHLIH DeKTOp HanpapeleHKdA OBWKeHHA HYacTHUL B

NoKalbHOR cHCcTeMe HOOPHAHHAT,

RMAX - MaKCcHMalbHOEe paccToHAHHe BIONL TpaeKTODHM, Ha KOTOpoe
cllepyeT aHamMM2KpOBaThL NepeceyeHwe C [OBEPXHOCTLD
fnoka,

FMIN '~ MWHMMaJbHOe paCCTOAHWe BHOONL TPAaeKTOPHM, KOoTopoe
CUYMTaeTcd OTAMYHLIM OT HYIA. [eoMeTpHYeCcKaa TInporpaMMa
HHKOTOa He [OOMKHA EBuIaBaTb B KavecTBe pe3yneTaTa
paccToAHMe, MeHrmee RMIN. Ecnk paccTodHKe N0 Kakoii-To

rpaHi MeHpme RMIN, Hano c4YuTaTh, HYTO 3Ty TIpPaHb VEe

PO .

BFIELD ~ afcolwTHOe 3HAYeHHe WHAYKUMM MarHuTHoro moxa (KIfc) B
TOYKe, TIJe HAXOOHTCA dYacrtuua. Ecnm BFIELD=0 #Han
zapan=0, TO ocCTallbHhle BXONOHbE MapaMeTphl He oONpefelleHsl.

BOVO - KOCHHyC ¥yriia Mexgy HaNpAXeHHOCTBE TIONA M CHKOPOCThD
YacTHLb,

QFAZE - MHOKHMTEN: Nepel NpolgeHHHIM pacCTOAHMEM A MNONy4YeHHA
npupamennds Gass BUHTOBOHR NHHHE,

RBUNIT(3)~- enMHHYHbIH BeKTOp HaNpapBlneHMA MATHUTHOrO TIONMA B
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noKan:-HoH CHCTEMe KOOPAMHAT,

RVOB{3) - BeKTop, pasusfi BeKTOpPHOMY IIPOM3BEeNeHKK BeKropa

HaNMpaBNeHRA CHOPOCTH Ha eOMHWYHLIA BeKTOp EACHL BeKTopa

MarHkT Hokl KEOYKOHHK {BCE B JioKalbHO# CHCTEeMe
HOCPpLKHAT) .

llapaxerp JR Z#ABIAETCHA ¥ BXOHNHEM, ¥ BHXOAHuM. I[lapaMerp R -

PAcCCTORHEE BHIONL TPaeKTOpHH Oo Onuwafiwed rpaHW 6Moka, - HEBIAETCA

EbiXO LB .

Pexxx paboTel NMpOrpakKksl 32aBHCHT OT 3HaYeHWa JR:

JR
Bxon BeiXon
1) OnpenenkTe, YacTHUa BHYTDH KAM CHapyxH 0 0 - cHapyxu
6noKa. R BLMHCIHATL He HANo, MapaMeTpsl l -~ BHYTDHM
MATHHTHOI'O [IONA He HCIONL3OBATLH.
2) BLMHMCIANTL PaccToOAHHE Oo Gnuxajiwed TDaHh! 1 0 - gacTHIa
(vacTHua BHYTDH Onoka) [ He BHYTPH
i l - ecTs R
| 2 = R>RMAX
|
3) BeMMHCIHTE paccTOAHMe oo Onuxalime#f rpamum| 2 0 - wacTuua
(dacTHila cHapy®x Gnoka) ; HEe CHapY®N,
4 BHYTPH
l - ecTk R
2 = R>BMAX
WK HeT Mepe-
CoYyaHKH

B Tex cCiay4aAX, KOrma paccCTOfHKEe [No0 rpaHu OpeBsmaerT RMAX, ToO
€ro MOXHO He BLYHCJIATL TOYHO ¥ R He onpenenirTh.

Ecnu nporpaMMa oOHapyXHT, 4YTO CTATyC YacTuus owubouyHHii, T.e.
ronoBHaA nporpaMMa "“gyMaer", 4TO YacTula BHYTPH, a OHa - CHapyxu
Gbnoka, KaH HaolGopor, To clnenyeT BhOABaTh coobmweHHe ¢ noapobHol
KHpopMailHell ONA aHanMza CUTyauuu.

lpennonaraercy, YyTo  BCe reoMeTpHiYecKie [MporpaMMsl  MOTYT
f paforaTk C MarHHTHRIM TloneM. [lo kpaiiHell Mepe, BCe  NOMKHL

npoeepATe BFIELD M ecny ecTb NoNle, a [NporpaMMa He paccyYHTaHa Ha
MATLHKT Hbl i BapukaHT, TO BLIDABATL coobuwenne " aBapHiHoO
OCTaHaBIKBaTbLCA (STOP 8).
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32.6. MogenMpoBaHWEe HMOHHIZUMOHHHY NOTep:

3Ta [porpaMMa JOOKHAa Y4YMTEIBaTE Jolbie HenpephiBHble MNOTEpH
SHEepru¥W, TO ecTh Te [OTepH, TMNPH KOTOPHX HIH He pPOKIAKTCH
BTOpPHYHLIE YaCTHIBl, HIK ¥X "JIHYHOK XM3HLO" MOKHO NpeHebpeyb.
lporpakMa, TeHepHpy®oillad HOHW3AUKOHHbIE TJOTepk DSHEepPrM¥H Ha
yuyacgKe MNOyTH € y4éToM QAyKTyauui, HCroNL2yeTcA OIA BCcex
ZAPAKEeHHbX YacTHU . BH3OB:
CALL XXXXXX(E,PM,CH,EP,D,RX,MAT,+)
E - HayvankHafg 2Heprud netdmelf yacTHus B M3B,
PM - Macca HacTHusl B M3B,
CH - zapAd 4YacTHI,
EP - ycTaHaBnuBaemuil nopor poxaenus NelbTa-3NeKTPOHOB B M3B,
D - 3HadeHHe TMNOoTepAHHOH oSHeprun [M3B] Ha nDepeMemleHMH RX
[cM], B crny4ae EbXoga no MeTke B D momkHO OBITE

pPacCcToAHKe OO0 TOYHHM OCTaHOBKH,

e
b
|

rnepeMenieHne, .

MAT~ HOMEp BellecTBa, B KOTOPOM HaXOOMTCH YacTuua,

= - BHIXOO MO MHeTKe, ecHH 4acTiua He npoliger 3azaHHOS
nepeMemeHKe RX, B 3TOM chydae BuOa8TCA pacCTOAHHE MO

TOUKH QCTAaHOBHKH.

3.7. TeHepalMA Yrilia MHOrOKpaTHOro pacCesHMA

BLI3OB:
CALL XXXXXX(E,PM,CH,RX,MAT,TETA)
rge E - BHeprHA neTAmell YacTuuu B M23B,
PM - mMacca yacTHun! B M323H,
CH - zaprRO 9YacTHlH,
EX - nepeMelleHHe B CH,

MAT - HOMep EelleCTBa, B KOTOPOM HaXONHTCHA 4YacTHUA,
TETA- yron nNoBOpOTAa BeKTOpa CHOPOCTH OT MNepBECHaAYalbHOTO
HanpapBleHHA (panXaH).

MepBrle MAThL APTYMEHTOB = BXONHHE, MOCHenHMii apryMeHT - BuXOLHOM.
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3.8. BHMMCIeHWe MArHKTHOro MNOJA
3TH NporpaMMsl HeoGXOOMMO MHCATL, €CNH Mojle He ONHOPONHOE® K He
npeicTaenfdercs KyOWYecKuM cnnaiHoM.
OfpameHHe K MporpaMMe:
CALL XXXXXX(BFIL,FSF,NP)

rae
BFIL(3) = KOMINOHeHTb noas (KIC), KOTOpee NnporpaMda nofkHa
EMHCAMTE Oez yuéTa ofmero MHOKHTENA HO BCeM MOJNAM
B /SUMBO10/ FIELDO,
FSP(NP) - mnapaMeTpsl MNOJNA (3a0awTCA B HCXOAHLIX [OaHHLIX IpH

Zanycke nporpaMMsl UNIMOD2) .
KoopOoMHaThel TOYKM, B KOTOpO# Hago BLUKCNKTL MATHATHOE Mone
(pamgMyc—-BeKTOp 4YacTHUubl), HaxomaTcds B obfwem Gnoke JUMBD12/...,
QR(3).

3.9. MonenMpoEBaHME NPOBONOYHOW KaMeph
BLIZOB MPOrpaMMbl:

CALL XXXXXX(IFL,ICH,QCH,UCH,QR,QV,QDL,BFIELD,BOVO0,QFAZE,RFIELD,
RVOXB,NWIRE)
roe
IFL - ynpaenAwmaa nNepeMeHHad. I[lepen ofpameuHued K MporpaMmde

MOOeNMpOBaAHAA KaMephl 3Ta NepeMeHHAA CoOeDHHT HYyNb. EcChw
nepeceYyeHHA TPaAaeKTOPHH C KaMepol HeT, TO 5Ty NepeMeHHYD
clenyer OCTABHTLH bez HZIMeHEHWHA. B ZaBHCHHOCTH oT
CHTYalKM MOKHO BulOaTe B 3ToH IepeMeHHo#f [Opyr¥e nOBa
3HaYeHHA: 1 - ecThb HOMEep [MPOBONOYKHM, M Ha DTOM
nepeMelleHHH AOpyrue MNpoBoioyKM He cpabortanm, 2 - ecCcThb
HOMep MNPOBONIOYKH, HO TpebyeTcA emé oOpPaTHTLCA K DJTOH Xe
nporpaMMe C TEeMH Ke TapaMeTpaMH ¥ OHa BeIJACT ellé HoMep
cpaforaBuweif nposonoikM. B [nocnegHeM ciaydYae [OBTOPHOE
ofpamleHre NpoH3IBOOMTCA ¢ IFL=2 ¥ He NpelanonaraeTrci, 4ToO
cpalloTaBllHX NMPOBONOYEK ECEro OBe — UHKN ofpameHH# MHOKeT
NpoRoMKMTLCA Nopn ynpaeneHuem IFL no TeM ke nNpaBujaM:
0 - HeT NpoBOJIOYKH
1 - ecCTb OOHA NpoBoNiodKa ¥ Oonkwe He OGyner
2 = ecTby NpoBoONOYKa M Hano ewé ofpaTHTLCA K NporpaMmme

3a HOMepoM cnenywuwel cpafoTaBweld NPOBOJOYKH Ha D3TOM
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#e 2NeMeHTapHOM [epeMelleHHH.

ICH - HoMep KaMephl (HCHOONLIOBAaTR HeofigzaTenkLHO)

QCH(UCH)- omnucaHue KaMeps (B TMNoAnNporpaMMe clnejyer MnNHCaTh
peanbHy©L PpasHepHOCTL MacCHEAa, HanpHMep, QCH(10),
ecnn KaMepa onuchiBaeTcf 10 napaMerpamu),

laTee BCe EeKTopa zaflaHel B NOKANLHOW CHCTeMe KOOPHAMHAT.

QR — BEHKTOp NOoJNOoKeHHA YacTHIb
Qv - BEKTOp HalnpaBlIeHHA CHOpPOCTH 4YacTHIB {egMHHY HLIR )
QDL - BpefMYHHa NepeMelleHMA YacTHlb (CM)

BFIELD - afconoTHOoe 3HAYeHHWe HHAVKIHH MarHuTHoro nona (klfc) B
TOYKe, rlle HAXOOMTCA YacTHOAa. ECHAH BFIELD=0 ®JI¥ 3apAl

YyacTHLL paBReH HyI®X, TO OCTAallbHble BXOIHbIE napaMeTpsl He

-

onpeneneHsl.
BOVO - KOCHHYC Jyrjla Mexny HANPDAXEeHHOCThBO MNOJNA K CHOPOCTRD
HYaC THLL,
QFAZE - MHOKHTENb nepel MNMpolHeHHHM PACCTOAHMeM ANA MNONy4YeHHA

npupameHsus a2kl BUHTOBEON NHHUNK,

RFIELD(3)~ enuHk4Hel BEeKTOp HanpaBlieHWA MAarHETHOTO NOJIA,

RVOXB(3)- @©BexTop, pasHuiii BexKTOpHOMYy [pOWH3IBeNeHHMK BeKTopa
HanpapBleHHsas CKOPOCTH Ha eNWHWYHHHE BeKTOp BAOOIE
BeKTopa MarHHTHOW WHIYKUMHK,

NWIRE - NOpAOKOBbA HoMep B8 KaMepe (1,2,...) cpaborabBuel
NPOBOJNOYKH .

MHbpoOpMaLKA O [NOJNOKEeHMH dacTrusl B /UMBO12/UTYP,.., QR(3),
Qv(3),.., BET,GAM; o ToO4YKe, B KOTOpyK INepeHMemaeTCA 4acTHUa, B
JUMB0O13/..., QRF(3), OV ELI ) ey BETF , GAMF H o BEeliHYHiHe
nepeMemedua B SUMBO14,/QDL.

-

3.10. TeHepalMA AMOAXTYAOH C NMPOBONOYKM

lporpamMMa MOOenupoBaHHA aMIINTY [k c NMpOBONIOYKHE MOKeT
reHepHpoBaTh cpasy HECHKONLKO aHaJIOT OBhLIX ¥apaKTepHCTHK
cpafaTbiBaH®A TIPOBONIOYKM, MPHYEM OTH XapPaKTEepUCTHKM He obA3aTenbHO
ONMCHLBAKT BelWYMHY CHICHana, a HanpuMep, BpeMA cpafaTwBaHHA,
KOOpPIMHATY BAOML NPOBONOYKM ¥ T.H. BeCkh 3TOT KOMIIIEKT aHANIOTOBLIX
CHTHANOB HaszblBAaeTCH 2Jech "aMnauTynoi". lepen HavanoM coOLHTHA BCe
AMIIIHTY O 2AHYJANTCA ¥ flajiee MpOorpaMMsl FeHepaluuK aMIIHTYA ROMKHLL
MOOMOMUKPOBATL S3TH BenWYMHE NpH KakgoM cpabaTwBaHuX OaHHOM

NpOBONIOUHH OT noclnenoBaTeNbHO NpoNeTaniliX OHOJIO Heé YacTHI.
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IpoHoJlOrHYeCcKMi MNOpAAOK MOZEeNMpPOEAHMA YACTHL He rapaHTHDYeTCH
roJioBHO® nporpammMoi, HO Kakpad dYacTHua B OGnoke JUMB0l12/ B
nepeMenHoli TIME xXapaKTepH3yeTcf BpeMeHeM (HCer) OT Hadana
COOMTHA, YTO MOXHO MCHNONLZORATE NPH MOOENKPOBAHMM AMIIUTYI.

Kak npaBMIIO, alTrOPHTM TeHepauny AMIOJKTYOH TeCHO CBHA3ZaAH C
anropuTMoOM onpegeneHusd nepeceuéﬁnﬂ TPaeKTOpPHE ¢ HKaMepoi
{nporpaMMa MoOLenKpoOBaHMA KaMepul). [loaToMy BO MHOTHEX CHAy4aAx
npencrapifAeTrcd yHoOHuK NHCATh eOHHYK MNpOrpaMMy ONA MOOeNn#poBaHuAd
nepece4eHHd TPAeKTOPHE C HaMepol ¥ aMnnuTyne, obfecneuwpas BTopoi
BXOO B nporpaMMy oneparopos ENTRY, HMIH BBOOHThL HOOMNOCJAHMTENbHLE
ofmue GMOKM ONA CEAZM MeXAY STHMMH NBYMA NOAONpOrpaMMaMi.

O6pameHKe K NpOrpaMMe:
CALL XXXXXX(AMP,NA,ICH,NWIRE)

roe
AMP(NA) - HOMIIJIEKT aHaloroBLIX BeNHYMH, BXOCOANKX B OIHY
AMNNUTY oy,
ICH - HOMEp KaMepsl (HCMONbL2ZOEATE He obAzaTensHO)
NWIRE - HOMep cpafoTabme## TNpOBONOYUKK B Hel, BulgaHHbLIi

nporpannoﬁ HOOeMHDOBaAHHA HaMeDbl.

xapaHTEPHCTHHH JaCTHIUE B HadYale H KoHUe DepeMelieHMA ClhHelyeT
6parr w2z obmmux Gnokoe /UMB012/ u /UMB0O1l3l/. OmNMHCaHKe
KaMephl, ecnk TpefyercA, HAXONMTCA B /UMBOO04/.

3.11. TeHepauMms aMOJAWTYOH B cqéTjuKe
BLI3OB NpOTrpaMMbl;
CALL XXXXXX(AMP,UNAM)

roe AMP({UNAM) - MaccHE AaHaJlOTCBLIX BelWYHH, COCTABNAKIKX OIHH
AMIJIKTY OHbIH KOMINEKT .

lMepen ofpamenres SNeMeHTL MacCHBa COlOpefeleHsnl: B 2 Ha4Yane
coBLITHA Beck MACCHB 3 aHyNAeTCcA, IaTeM NpH KakgoM ofpalleHEM K
nporpaMMe reHepaunn aMOJANTyIOs OHa [OoJ#kHA MOAM(PHUKPOBATbL 3JIeMeHTH
HaccHBa, HCNONE3IYA HX NpekHMe 3HadeHuA. [Ipr HooMpHKaAUMH MOKHO
HCIONbL30BaTh XapaKTepHCTHKH O4YepelHoro I[epeMelledHMA YacTHUb B
/UMBO12/, /UMB013/, /UMBO14/.
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3.12. MNporpaMMe BHYWCHEHMA NapaMeTpoB cobHTHA
Bce mnapaMeTpel MNporpaMMel nOpefcraBildApT cobfof MOensle yYHcaa -
HHAeKcH B HMaccuese PAR B obuem Gnoxe
/GIST18/ PAR(2)
HHOoexkch (GOPMMPYHOTCH TONOBHOH NporpaMMoil ¥ MeEHATbL MX He clenyer
= HCHOPTHTCR HKOHCTAHTH B TOJOBHOH nporpaMMe.
lpuMep ohopMIIeHHA nporpaMMsl OMEG, ONHCAaHHON BO BXOOHOM IOTOKe :
chnenywmus obpasoM:
PARAMETR: OMEG(DTET,DFI;OM, AM)
BO3MOKHEIH TEKCT MNporpaMmsl:
SUBROUTINE OMEG (IN1,IN2,IOUT)
COMMON/GIST18/PAR(2)
PAR(IOUT)=SQRT (PAR(IN1)**2 + PAR(IN2)**2)
PAR(IOUT+1)=ABS (PAR(IN1))
IF(PAR(IOUT+1).LT.ABS(PAR(IN2))) PAR(IOUT+1)=ABS(PAR(IN2)})
RETURN
END

3.13. NporpaMMu, aHalM3KpYOUKe Knacc cobuTHAa Mo KHPOpMAUMM N3
BunenentHoro bGnoka
JTH nporpaMMsl Bui2hBawTCcd B Touke NEXTSURV, ecniM BO BXOINHOM
NnoToKe yKazaH BeifenenHult O6nox. Torpa nNpM MollenMpoBaHKM COOLITHA B
nepBy® oOYepenL AaHaNW3IUPYOTCA YacTHlibl, poOXkN&HHLE BHYTPH 3TOrO
6moxa, 3aTeM BLIZLIBAKTCA MporpaMMel B Touke NEXTSURV, KOToOpble MOTYT
H3MEeHHTEL TNOpPANOK paboTel TroloBHCR MNporpaMMsl (3aBepmuTE aHaNK:
IHaHHOoro cobLTHA), 3aTeM, ecll¥ NpPHHATO PpelleHHe He IMpephBarTh
cobbiTHe, MpoAOIKaeTCHd AHANW2Z OCTaNbHLX 4YacTHu. HopManbHui nmopanok
paboThl ronosHod nporpaMMbl ME3MEeHHETCH C MOMOmMBY MeToK 200 ¥ 600 B
ronosdolf nporpaMne UM1000 cnenywmuM ofpazom,
Bo BXONHOM TMOTOKe [aHHWX [NpOTpPaMMy, AHaNAH3HPYBIYD KHAacc
cobuiTHA (Hanmp¥Mep, HazBaHWe nporpawmmel SUBTST) chlenyeT ONKCATh
cnenyomuM obpazoM:

#*JIPOI'P AMMEL
NEXTSURV: SUBTST(*200,+*500)

CaMa nporpaMMa SUBTST Ha A2nike FORTRAN-77 HolkHa BuIAAIETh
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clepyomsM ofpazom:
SUBROUTINE SUBTST (=,®)

--------

::::::::

RETURN 2
END
Onepatop RETURN CCOTHETCTBYET HODMANILHOMY Dpa3BHTHER COOBITHA,
RETURN 1 - mnepexod Ha Havano clnegywmerc cobeiTHi, RETURN 2 =
nepexon Ha o0pabloTKy KOHUa Tekymerc cobwTHA. Bomee [neTalbHO
HCOOJML3OBaHNEe MeToK 200 M 600 MOKHCO M3IY4YHTL MO TEeKCTY TonoBHOMH
nporpaMMel UM1000, ocraBmeficA Ha mucke D nNo okoHYaHKE cyérTa.

3.14. MogenMpoBbaHWe OWCKPMMWHATOPOE aMNIMTY I

llporpaMMa MONeNHpoOBaHHA [IHCKDHMMHATOpPa HOMKHE HMEThL Cclelypmue
rmapaMerpsi:

. SUBROUTINE XXXXXX(URES,UINTOT,UINDEX, PTHR1, PTHR2)

H HCOofibL30BaTh obmue GNOMH:
SJUMBO20/ AMPVA(2)
/UMB041/ ULISD(2)

UINTOT paBHC MNOJNHOMY KOJNMYEeCTBY BXOOHMX aMniamTtyn, UINDEX -
HOMEp MNnepBOro MHAeKca BxofHolf aMmmauTym: B obfmem 6noxke UMBO41.
Taku¥ obpazoM, BXOAHLIMM AMINIMTYOaMH ABJALTCA:

AMPVA (ULISD(UINDEX)), AMPVA({ULISD(UINDEX+1)), ...
(UINDEX +UINTOT-1))

BxonuniHH [IapaMeTpaMM TakKke ABIAKTCA aepa nopora PTHR1 u PTHR2Z2,

, AMPVA (ULISD

HECMOTPA Ha TO, YTO NporpaMMa MojeflHpoBaHMA MOKEeT HX He
HCTNONL30BATL MIAM HCNONL3IOBATL OIOHH NOpOr.

EORHCTBEeHHEN BXOOHMM NapaMerpoM HApBinAeTtcAa URES, HKOTOpBIE HoOxerT
Np¥HKMAThL 3HaYeHMA 0 #uaAx 1. 1 o3HadYaer, YTO OHCKPHMHHaTop
cpaforad.
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3.15. MogenwpomaHWe GNOKOE AOruYeckKol 3NMeKTPOHHKM
lporpaMMa MOOENHPOBAHHA JNOruxdeCKoro OioKa SJeKTPOHHKH [OOMKHA
HM&8Th CHAelypilie napaMeTphi:
SUBROUTINE XXXXXX(URES,UINTOT,UINDEX)
M HCrofb3oBaTh obmme Gnowu:
/UMB039/NDISCR, UDISCR(10,2)
/UMB042/NLOG, ULOGS(6,2)
/UMB044/ULISBL(2,2)

Ha Bxopn Jnorudeckoro OGnowa nopaérca UINTOT norudeckux
HMOYJNILCOB CO BHaYeHuAMH O wiam 1. UINDEX - BHOEeKC ONACAHER MepBoro
exona B Onoxke /UMBO44/. Cnenywmie BXOOL ONHCaHel Cpazl3y #Me BCen 3a
nmepesiM. Ha TNOpEMepe MNepBOro BXoda NOKaxeM, HaK onNpelenfdercH
aHaueHWe 0 HIM 1 Ha BXofe.

ULISBL(1,UINDEX) = 1. 23TO0 o0©0zZHayaeT, 4YTO EBEXOJHOe 3HAYeHHe
MMOyJkCca paBHo UDISCR(3,ULISBL(2,UINDEX))
2. 3To oOz3HaYaeT, YTO BXOOHOe 3HadeHHe
KMOyNbCca paBHo ULOGS(4,ULISBL(2,UINDEX))

ULISBL({1,UINDEX)

I

BuxonHasa mnepevedHHaa URES MoweT MNpHHEMAThE 3HAYeHHHA 0 Hn¥ 1 B
3ABHCHMOCTHY OT 3Hadeuuift BXOOHLIX HMMNYNLCOB M (QYHKUHH JOrH4YecKoro

Hnoka.
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