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1. BBEJJEHUE

B cocTaB BEIUHCIUTENBHOTO sipa nporpaMmmHoro komiuiekca PRADIS kpome
MIOCTOSIHHOM YacTH BXOJAT HECKOJIBLKO OMOIMOTEK MPOrpaMM, KOTOPbIe 00ecIIeYnBaOT
BO3MO’KHOCTH KOMIUIEKCA B YaCTH PEIICHUS 3aa4 JUIs1 TOM WM MHOM NpeAMETHOM 00JacTu U
0TOOpaXeHUS MOJYYECHHBIX PE3yJIbTaTOB.

OT0 - pacmmpsieMbie OMOIMOTEKH KOMITIeKca. [ kaxxaoro Tuna 6ubInoTex
KOMIUIEKca (MOJieJieil 3JIeMEeHTOB, ITPOrpaMM pacyeTra BeIXOJHBIX epeMeHHbIX (ITPBIT),
nporpamm rpadudeckux oopaszos (I1I'O) u mporpamm oToOpakeHUs1) CYIIECTBYET HAOOP
0a30BbIX MOJIyJIEH, TOCTATOYHO YHUBEPCAIBHBIX, YTOOBI BO MHOTHX 33/1a4aX OrPaHUYUBATHCS
TOJIBKO MX Hcrosb3oBaHueM. OnHako, 6011bII0€ pa3HOOOpa3ue TEXHUYECKUX CUCTEM U
KpUTEPUEB OLIEHKH MPOTEKAIOUINX B HUX MPOIIECCOB TPEOYIOT COOTBETCTBYIONIEH I’MOKOCTH OT
nporpammHoro ooecreueHusi. Takas rudkocts B [IK PRADIS nognepxuBaercs
BO3MOYKHOCTBIO BKJIFOUEHHS HOBBIX MOJYJIeH Kak B 0a30BbIe, TaK U B I0JIb30BATEIbCKUE
6ubmoteku. [ToaTtomy coctaB GMOIMOTEK KOMIUIEKCA AUHAMHUYEH U I TEKYyILIeH BepCUH
KOMIUIEKCA 3aBUCUT OT KOH(UTYpalllu U IPEeIMETHONH OpHEHTAI[MN KOHKPETHOM ITOCTaBKH.

Bxrouenne kakoro-mib6o motyist B coctaB komruiekca PRADIS moskeT ObITh
OCYIIECTBJICHO KBaTU(UIIMPOBAHHBIM ITOJB30BATEIEM 110 (POPMATHHBIM MTPABUIIAM,
OIIMCAaHHBIM B HACTOSIIEM JOKYMEHTE.

Jlnst Toro, 4ToObl HAUMHAIOIINK pa3paboTUNK OUOIMOTEUHBIX MOTYJIEH KOMIUIEKCca
PRADIS npenctaBui cebe MECTO 3TUX MPOTPaMM B BEIYUCIUTEIHHOM aITOPUTME,
Bocnosb3zyeMes puc. 1.1. Mcxonnas cuctema quddepeHnalbHbIX ypaBHEHUH peraeTcs
yyciaeHHo. Ha kaX oM 11are HHTErpupoOBaHus IPUMEHSIOTCS POPMYIIBI JUCKPETHU3aLnH (115
pasnu4HBIX MeT010B uHTerpupoBanus onn PA3HBIE), uTo mo3BossieT mepeiT 0T HCXOTHBIX
YPaBHEHMH K CHCTEME HEJIMHEMHbIX ypaBHeHUN. [lonydyeHHas cucteMa ypaBHEHUH peniaeTcst
UTEPAIMOHHO U Ha KaXJ10i nrepauuu npousoaarcs odpamenus k MOJEJISIM snemeHTOB.
ITo 3aBepIIeHNN Ka)KJOTO 11ara MHTEIPUPOBAHUS JUIs pacueTa TPeOyeMbIX BBIXOIHBIX
MEePEMEHHBIX MPOUCXOIUT oOpameHue kK HeooxoaumbeiMm [IPOTPAMMAM PACUETA
BbIXOAHbIX ITEPEMEHHBIX. Ecnu nosiib3oBarenb B CBOEM 3aJaHUH MPEyCMOTPE
oToOpakeHHne 00bEKTa IO X0y pacdera, TO 3/1eCh JK€ IMPOUCXOAUT 0OpallleHHe K MporpaMmam
peanuszanun [ PAOMYECKNX OBPA30B.

Ha puc. 1.1. He yka3aHa 0/iHa BaXXKHasi 0OCOOCHHOCTb BBIYUCIUTEIILHOIO alITOPUTMA
PRADIS. Hekotopas yacTe MOJieJI€l U IPOrpaMM pacdeTa BBIXOJHBIX IEPEMEHHBIX MOXKET
noTpeboBaTh NpeApaccUeTHON MHUIMAIU3AMN JaHHBIX. [[o3TOMY CcyIiecTByeT MOHATHE
HVYJIEBOI'O IIIAI'A UHTEI'PUPOBAHU . Ha HyneBoMm miare HHTErpUpOBaHUS OOpaleHUs
IIPOU3BOJSATCS TOJIBKO K MOJAEIIAM 3JIEMEHTOB U IIPOrpaMMaM pacyeTa BbIXOAHBIX IEPEMEHHBIX.
Ha sToM 1mare nHTerpupoBanusi Homep utepanuu paseH 0, pakTHUEeCKOe UHTETPUPOBAHUE HE
npousBoauTcs. Takum 06pazom, Bce HHULIMAIN3ALUY, IPOBEPKY IapaMeTpOB Ha
JOIIyCTUMOCTb Y OJJHOKPATHBIE BEIYUCIICHUS

- B MOJIEJIAX anementoB u [IPOTPAMMAX PACUETA BBIXOJIHBIX



INEPEMEHHDBIX cienyer npou3BoauTh Ha HYJIEBOM LlIare HUHTErPUPOBAHUA U
IIPU KaKOM HOBOM BBI30B€ IIPOrPaMMBbI
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MHTErPUPOBAHHMS, OCYIIECTBISIEMOM € HcIoib30BaHueM 3arosioBka § RESTORE;

- B [IPOTPAMMAX PEAJIN3ALIUN I'PAOUYECKUX OBPA30B - Ha nepBom
1are UHTErpUpOBAHUSL.

CrpykTypa OMOIMOTEYHBIX MOAYJICH KOMILJIEKCA BO MHOTOM MOX03ka. OHaKo,
MOCKOJIbKY MOAYJIH Pa3IMYHOTO THIA BBITIOJHSIOT B cocTaBe komiuiekca PRADIS
paznuvHble QYHKIMH, ECTECTBEHHO, YTO COJICpKATENIbHAS YacTh ATUX MOAYJICH UMEET
3HauuTeIbHBIC OTINYHsl. HbopMmarms, o0mas 1 OMOIMOTEYHBIX MOIYJICH BCEX THUIIOB,
MIPUBOJIUTCS B pasjiesie 2 HaCTOSIIIEro JoKyMeHTa. [lanee npuBoauTcs 6oJiee noapodHas
uHdopmarys, HeoOXxoauMast JIJIsl BKIIFOYeHUs B cocTaB komruiekca PRADIS monenn
sreMeHTa (raaBa 3), IporpaMMbl pacyeTa BBIXOIHBIX IEPEMEHHBIX (TJ1aBa 4) ¥ MPOTPaMMBI
peanu3anuu rpagudeckoro odpasza (rmasa 5). Tam e MpUBOIATCS TPUMEPHI KOHKPETHBIX
OMOTMOTEYHBIX TPOTPAMM PA3JTHUYHBIX THIIOB.

Kaxxias u3 BKIIIOYaeMBbIX B COCTaB KOMIIJIEKca OMOIMOTEUHBIX IPOTpaMM JI0JDKHA
KOPPEKTHO B3aUMOJECHCTBOBATh C APYTMMH KOMIIOHEHTaMH BBIYMCIIUTEIBHOTO SApa
KoMIuiekca. [ToaToMy npu pa3zpaboTke CBOMX MPOTrpaMM I0JIb30BaTeNb JOJKEH JaBaTh UM
yHUKabHble MMeHa. Crincok 3ape3epBupoBaHHbiX uMeH PRADIS npuBoaurcs B
[Tpunosxenuu 2 k HacToALIEMY IOKyMeHTY. Kpome Toro, nmsi BHOBb pa3padaTbiBaeMOTo
MOJYJISI HE JOJDKHO NIEPECEKATHCS CO CIMCKOM YK€ UMEIOIIMUXCS B COCTABE BAILIErO
KOMILIEKCA MOJIeIEH JIEMEHTOB, IPOIPaMM pacyeTa BBIXOIHBIX IEPEMEHHBIX U IPOTrpamMm
peanuzaiun rpagpudeckux o0pa3oB (CrpaBka Mo TUM MOJYJISIM BbliaeTcs 1o 3anpocy ARM

?.

Ecnu nporpamma nosis30Baresnst OCYIECTBIISIET ONEpalii BBOAA-BbIBO/IA B
co3/1aBaeMble eif BpeMeHHbIE WU ITOCTOSIHHBIE pabouune (aiiibl, OTKpbIBaeMble caMoil
IIPOrpaMMoii MoJIb30BaTeNs, HEOOX0IUMO UMETh BBUTY, YTO HOMepa (aiiioB ¢ 1 mo 20 moryt
UCIIOJIB30BAThCS BBIYNUCIUTENIBHBIM IpOM KOMIUIEKCA JUIsl CBOUX HYXI.

N nocnennee. Mcxonueiii ko komiuiekca PRADIS B 0CHOBHOM yIOBIETBOPSIET
cranaapty sa3bika FORTRAN-77. OTcTynneHus oT cTanaapTa :

- ssabie onrcarenu TurnoB (REAL * 8, INTEGER * 4);

- HATMYME CUMBOJIBHBIX M YUCIIOBBIX ITEPEMEHHBIX B 0JJHOM U ToM k¢ COMMON-
6noxke (cumBosbHas nepemenHas NAME B
HETIOMMEHOBAHHOW 0011IeH 001aCTH BEIYHCIUTEIHLHOTO SApa
PRADIS).



ITockoabKy BBI IOJIB3YETECH 3TUM JOKYMEHTOM ISl BKJIFOUEHHUS] CBOMX IIPOrpamMM B
cocras komiuiekca PRADIS, ncnons3yemsiii Bamu komnuiisitop ¢ FORTRANa no3sossier 3to
caenarsb (uHaue, kommiekc PRADIS y Bac He paGoTan 6b1). Eciiu Bl X0THTE, YTOOBI
paspabaTbiBaeMble BaMH MOJTyJiH, kKak 1 PRADIS, He BcTpewanu npoOiem mpu nepeHoce ¢
OJIHOM BBIYMCIIMTEIBHON YCTAHOBKH HA JAPYTYIO0, TO MHBIX OTCTYIUICHHH OT CTaHAApTa JIy4llle
HE JIOIyCKaTh.



2. OBIIME ITOJIOXXEHW A

2.1. CtpykTypa OMOIMOTEYHOM MPOTPAMMBI.

bubnuroreunas mporpamMmma siBIsIETCS MOIPOrpaMMOii 00IIIeTo BUIa
(SUBROUTINE), nantucannoii Ha sizbike FORTRAN. OHa cOCTOUT U3 CIEAYIONUX OCHOBHBIX
yacTen :

1) Uadopmanmonnas. Haxonures B Hadane nporpamMMbl. COCTOUT U3 OJTHOM WIIH
HECKOJBKHUX CTPOK, UMEIOIIUX B epBOM no3uni cuMBoul "C". C TOUKH 3peHus S3bIKa
FORTRAN 5Ta yacTh NOANPOrpaMMBI COJEPKUT KOMMeHTapuu. MHpopManmoHHas 4actb
IIpOrpamMMbl 3aKaHUYMBAETCS IEPBOM CTPOKOM, HE UMEIOLIEN B IEpBOM no3unuu cumsosia "C".
[Tpu BrTIOYEHUH MOyl B OMOIHOTEKH KOMILIEKca oHa oOpabarbiBaeTcst yruimutamu PRADIS
JUTSI TIOJTYYCHHMSI TOTIOJIHUTEIFHOM MH(POPMALIUK O HA3HAYEHUU U HHTEp(eiice BKIII0YAEMOTO
MOJTYJIS.

2) Onucanue Touky Bxoja B nmporpammy (omepatop SUBROUTINE).
3) ConeprxaTenbHas 4aCTh IPOTPAMMBI.

4) Onepatop BO3BpaTa yrpaBJjeHUs] B OCHOBHYIO IIPOTPaMMYy.

2.2. UndpopmaronHast 4acTb OMOIMOTEYHOTO MOIYIISA.

NuHdopmManuoHH a s 4acTh IPOTPpaMMBbI COACPIKUT JBA BAXKHBIX DJICMEHTA -
MacmopT NPOTPaMMBI M CIIPABOYHYIO
nH(GOPMAIHIO 110 TaHHOMY MOJTyJII0, KOTopas OyJeT I0CTyIHa
nosib3oBareto B pexxume "ON LINE" (HenocpencTBeHHO npu paboTe ¢
KOMILJIEKCOM Ha dKpaHe AUCIUICS WU B BUJIC PACTICUATKH).

I[TACIIOPT ITPOI'PAMMBI HEeoOx0auM JyIst TOI'0, YTOOBI UCIIOJHSIONMAs CUCTEMA
komiuiekca PRADIS morna npaBuiibHO MOCTPOUTH BBI30B ATOTO MOAYsl. DaKTUYECKH, ITO
dopmansHoe oncanue Buaa oneparopa SUBROUTINE, koTopsiii HAUMHAET COAEpIKaTEIbHYIO
4acTh NporpaMmsbl. [Iprumepsl nacnopTos :

C MODEL TESTI1:EXT=3,PAR=2,WRK=1 - nactiopt moaenu snementa TEST1

C OUTPUT TEST2:SYS=3,0UT=2,PAR=3 - nacnopt nporpamMmmsl pacuera BbIXOJHbIX
nepemeHHbix TEST2

C IMAGE TEST3: EXT=2 - acOPT HPOrPaMMBbI
rpa¢uueckoro oobpaza TEST3.



CopepxaHue nacrnopTa, CocTaB ¥ Ha3HAYEHHE €ro 3JIEMEHTOB 3aBUCST OT (PYHKIIMOHAILHOTO
Ha3HaueHUs BKIOUYaeMoro Moxayins. Iloatomy 6osee nmoxpoOHas nadopmarus o nacnoprax
OyZeT maHa HUXKE, TPU 00CYKACHUH KOHKPETHBIX TUIIOB BKIIFOYAEMBIX B OMOIHOTEKHN
KOMILIEKCA MOJTYJIEH.

CIIPABOYHAS UTHOOPMAILMA npeana3sHaueHa Aiisl BKIIOYEHUS BO
BcTpoeHHbld HELP cucremsbl. YTunura BKIIOUEHUS] MOAYNA B OMOIHOTEKY,
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npocMaTpuBas HHPOPMAIIMOHHYIO YaCTh IPOTPAMMBI, TOMEIIaeT

CIPaBOYHYIO MH(OPMALIMIO B CHCTEMHBIN KaTaJIoT U CBS3BIBAET €€ C

UMeHeM BKItoyaemMoro Moayis. C 3Toro MomeHTa uHdopmanus

CTAaHOBUTCS JOCTYNnHOM 1o komanae ARM (nanpumep, ARM ?u ARM ?

TEST1). Ctpoku, coaepskaliue CrnpaBo4Hyo HH(POPMAIUIO, KaK U BCE CTPOKH
MH(GOPMAIIMOHHOM YacTH MpOrpamMMBbl, HaunHatoTCst cuMBoJioM "C" 1, KpoMe TOTo, cojiepKar
kioyeBoe ciaoBo HELP. ITpumep cripaBounoit unpopmarmu no moayito TEST :

C
C HELP UneansHo ynpyruit oqHomepHsIil anemeHT TEST.
C HELP HA3BAHME: WneanbHO-ynpyruii oAHOMEPHbII O0€3nHEpIIMOHHBII

C HELP JJIEMEHT, CIIy>KalllUU JJIs1 OIIMCAHUSA CBSI3H IBYX
C HELP Tell.

C

C HELP OBJIACTb ITPUMEHEHUA : Mexanuxa.

C

C HELP CTEIIEHU CBOBO/IbI:

C HELP | - moctynarenbHast TOUKU A 3JIEeMEHTA.
C HELP 2 - moctynarenpHas TOUkH B anemenTa.
C

C HELP ITAPAMETPBI :

C HELP 1 - kK03 PUIMEHT KECTKOCTH.

C

B npuBeneHHOM npuMepe B CUCTEMHBIN KaTanor cucteMsl nonagaet 10 cTpok
cpaBouyHOi HHpopmanuu. Ilpu 3ToM nepBast cTpoka Monaj aeT B COKPALICHHbIN CIIPaBOYHUK,
BbI1aBaeMblii o koMaHJe ARM ?. Llenecoo6pa3zHo nepByto CTPOKY CIIPaBOYHOM HHGOpMaIMH
BCET'JIA ucrnosib30BaTh Ui KpaTKOTO ONMCAHUS Ha3HAUEHUS BKIIOUYAaeMOi B OUOIHOTEKY
nporpammel. OcTalbHble CTPOKH CIIPaBOYHOM MH(OpMaIUK MTONAJal0T B paCIIUPEHHBIN
CIPaBOYHMK, HHPOpMAIMA U3 KOTOPOTO BblAaeTcs 1o 3anpocy ARM ? <ums moyms>.
Pexkomenayercs mpu co3AaHNU CIIPAaBOYHOM MHGOPMAIMK IO KOHKPETHOMY MOJTYJTIO
MIPHUJIEP>KUBATHCS MOPSIAKA U COJIEpyKaHUS [10/1pa3esioB, KOTOPbIe NPUHATHI JJ1s1 0a30BbIX
MOJZYJIEH COOTBETCTBYIOLIErO TUIIA.

bonee nonpoGHO 0 conepskaHu HHPOPMAITMOHHOM YacTH OMOIMOTEYHOTO MO,
CTPYKTYpE €ro nacnopra, ONUCaHUH TOYKH BXOJIa B MOYJIb M CTPYKTYpPE COJepKATSIbHON



YaCTU MMPUBOAATCA B COOTBECTCTBYIOIIUX pa3aCiiaX 3TOr0 JOKYMCHTA IPpU ONTMCAHUHN MO[[yJ'ICfI
Pas3siIMYHbIX TUIIOB.

2.3. CBs13p OMOIMOTEUHOM IPOrPaMMBI C BBIYUCIUTEIBLHBIM SIIPOM.

ITporpamma, Bkitouaemasi B 6nbiaroreku komimiekca PRADIS, ocymectBisieT cB3b
C BBIYHMCIIUTEILHBIM SIIPOM KOMIUIEKCA C IIOMOIIBI0 MeXaHu3Ma (hOpMaIbHbBIX/(PaKTHIECKUX
napamMeTpoB U yepe3 o01ue 001acTH JaHHBIX.

Nmeercst nBe 0011 J0CTYTHBIC /1JIs1 BKIIFOUaEMbIX B OMOJIMOTEKH KOMIUIEKCA
COMMON - o6mactu. 910 HennonmenoBanHast COMMON - 061acTh 1 IOMMEHOBAHHAS
COMMON - o6macte NOTAT. Kpome Toro,
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COMMON - o6:1acte GRCONF mosxeT okazarbes NOJIE3HOM A1 IporpamMM peanu3aiiu
rpaduueckux o6paszoB (oHa onmcana B [Ipunoxenun 1).

ITpu pazpaboTke 6nbaroTeyHoi mporpammsel pekomenayercs BCEI'JIA BkimtouaTs B

TEKCT IpOrpaMMbl OITMCaHHE HEMOMMEHOBaHHOI 0611eit o6mactu 1 COMMON-o0nacTu
NOTAT, ucnionb3ys st 0003HaYCHHSI IEPEMEHHBIX TE K€ UMEHa, YTO U B 9TOM JIOKYMEHTE.

2.3.1. HemoumenoBanHas o01as 001acTs.

Hmena BritoueHHbIX B HenmonMeHoBaHHYI0 COMMON - 0651acTh NepeMeHHbIX, HX
TUIBI M HA3HAUYEHHE ONUCaHbI B Tabmuie 1.

Ta6mua 1. COAEPKAHUE HEIIOUMEHOBAHHOM OBIIEN OBJIACTU
KOMIUJIEKCA PRADIS

Nms Tun [Ipumeuanune
MEPEMEHHOMN
TIME R*§ | MoMeHT BpeMeHU HHTETPUPOBaHUS, U1 KOTOPOTO
MIOJIy4E€HO pelleHue. Tekylee Bpems OnpeaciseTcs
kak TIME+STEP
STEP Tekylas BeJIMYMHA [1ara UHTETPUPOBAHUS




STEPO1 3Ha4eHUE NPEAbIAYIIEro 1ara UHTErpUpOBaHUs
STEP02 R*8 | 3HaueHue npeanpeablIyIeTo mara UHTErpUPOBAHUS
SMIN MuHHMAaIIBHO BO3MOKHBIN LIaI UHTETPUPOBAHUS
DABSI R*8 | AOcositoTHass coOCTaBisOLIass JOMYCTUMOM HEBSI3KU
IIpaBOM 4acTH B MIPOLIECCE PELICHUS
CHJIY s naHHOM IpOTrpaMMBbl HHTETPUPOBAHUS
DRLTI R*8 | OtHOCUTENBHAS COCTABISAIONIAS JIOMYCTUMON HEBS3KU
IIpaBOM 4acTH B MIPOLIECCE PELICHUS
CHJIY s naHHOM IpOrpaMMBbl HHTETPUPOBAHUS
STEPMD R*8 | MakcumanbHOE 3HAYCHHE CIIEAYIONIETO 11ara
MHTETPUPOBAHUS, PEKOMEHAYEMOE MOJEIBIO JIIEMEHTA
TIMEND Bpems 0kOHUYaHUS UHTETPUPOBAHUS
NAME C*8 | BTy nepeMeHHYIO IIPU BBIXOJ€ U3 IPOTrpaMMbl
nosnb3oBarels co 3HauenrneM CODE, oTIIMYHbIM OT HyJ4,
MIOMEIAETCA UM 3TOM MPOTrpaMMBl
NSTEP HomMep Texymiero mara HHTErpUpOBaHUs
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Tabmuua 1 (mpomomkeHue)

Nms Tun [Ipumeuanune
IEPEMEHHOMN
SYSPRN I*4 | Homep oTkpbITOrO (haityia cHCTEeMHOM neyaTu
(SYSPRINT.TXT)
NITER Homep Texymieit urepauuu
ITR I*4 | MaxkcumanabHO JOMYCTUMOE KOJINYECTBO UTEpaIHii
Ha [1are HHTErpUpPOBAHUS
CODE Kon Bo3Bpara u3 Moaymis
NUMINT [*2 | IlopsakoBslit HOMep paboTarolieil mporpaMMsl
UHTETpUPOBAHUS




NUMPRV I*2 | IlopsakoBslif HOMEp BBI3BAHHOM MOJIENHN 3JIEMEHTA MU
IIPOTPaMMBbI PaC4Y€Ta BbIXOAHBIX IEPEMEHHBIX

CODSTP [*2 | Ecnu 3TOT NpH3HAaK UMEET 3HaUCHHUE, paBHOE
1, TO MOJIeJIb 3JIEMEHTa MOXKET HE BBIYMCIIATH SIKOOUAHBI
IIPU TEKYIIEM BBI30BE MOJEIH

CODGRF [*2 | Ilpu3Hak HHUIHMATH3ALUU IpaQHUECcKOro pexuma

NEWINT 1*2 | HeiictBurenen TOJIBKO U1 MOJEJIEN
OJIEMEHTOB. IIpu3Hak TOro, 470 MO/I€Jb JIEMEHTA
BBI3BAHA JAHHOM MPOrPaMMOI UHTETPUPOBAHMUS
IIEpPBbIU pa3

MINSTP [*2 | Ilpu3Hak TOro, 4TO TEKYIIUH 1Iar
MHTErpUPOBAHUS MUHUMAJICH

[Iporpamma nonb3oBaTenst MOXKET U3MEHATH cienyromue 31eMeHTs COMMON-
0JI0Ka :

STEPMD - MakcUMalbHBI pEKOMEHJyeMbId MOJEIBI0 3JEMEHTa Iiar
unterpupoBanust (3ra COMMON - nepeMeHHas HCHOJIb3YyeTCs
TOJIBKO MOJIEJISIMH SJIEMEHTORB)

CODE - KOJ BO3Bpara U3 NporpaMMBbl ITOJIb30BaTENS
NAME - IMs IPOTPaMMBI [TOJIB30BATENS, YCTAHOBUBIIEN KO
BO3Bpara.

STEPMD wucnons3yroTcst MOJEISMU 3JIEMEHTOB, "BHYTPH' KOTOPBIX MOTYT
MIPOU3O0UTH T UM UHBIE COOBITHUS, JOCTATOYHO CHJIBHO BIIUSIOIINE HA aHAJIM3UPYEMbIi
npouecc. TUINYHBIE MOJIESIU TAKOTO THIIA
- pa3aM4HbIE YIIOPBI, 3aBUCUMOCTH CHJIbI OT BPEMEHH WUJIU NTepeMenleHus U T.1. B aTom ciyuae,
€CJIM BBIYMCIUTENHHOE SIAPO KOMILIEKCa He UMeeT HHPOPMAIUK O TOM, YTO JOJHKHO
MIPOU30UTH KaKoe-T1no0
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coObITHE, TO MOKET OBITh BEIOpaH CIMIIKOM OOJIBIION IIar HHTEPUPOBAHUA. DTO, B CBOIO
ouepelib, MOXKET IPUBECTU K TOMY, YTO COOBITHE BOOOIIIE OCTaHEeTCs "He3aMeUEeHHBIM "
(ckakeM, [1ar UHTETPUPOBAHUS MOXKET MPEBBIIIATE POI0JDKUTEIBHOCTD IEHCTBUS UMITYJIbCA
cuiibl). Jlpyrast HEIPUSTHOCTS - OOJIBIINE OTEPH IIar0B HHTETPUPOBAHUS U3-32
HECOOTBETCTBUS TOUHOCTHBIM ITapaMeTpaM UJIM HECXOAUMOCTH PEIIECHUS CUCTEMBI
HEJIMHEHHBIX ypaBHEHUH (HalpuMep, BHYTPH I1ara MHTETPUPOBAHUS yIOp ObUI OABEPTHYT



3HAYUTEILHOM JIe(hopMaIuu, B TO BpeMsl KaK Ha MPEAbLIYIIEM [Iare UHTETPUPOBAHKS OH HE
paboran).

B 3THX ciydasx MoJiesb 3JIeMeHTa 10JDKHA "COOOIINTS " BHIUUCIUTEILHOMY SAPY
KOMIIIEKCA O MPEeIoJiaracMoM IIPOMEKYTKE BPEMEHH 10 HACTYIUICHUS TOTO UIIM UHOTO
coObITus. Eciii 3T0 coObITHE HACTYNAeT 0 BPEMEHH, TO MTPOMEKYTOK BPEMEHH JI0 €ro
HACTYIJICHUS] MOXKET ObITh OMpe/IeNIeH TOYHO (pa3sHHIla MKy MOMEHTOM BPEMEHHU
HACTYIUJICHUS COOBITHS U TEKYIIUM BpeMeHeM). Eciiiu coObITHE HAacTymaeT He 0 BpeMeHH (Kak
B YIIOpax), HO MO/JI€JIb 3JIEMEHTa ¢ TOW MM MHOH JJoJel YBEpEHHOCTH MOXKET MPeACKa3aTh
BpeMs HACTYIUICHHs COOBITHS, JTy4llle 3TO BCE PABHO cleaaTh. Hanpumep, Moaenu ynopos, Kak
IIPaBUJIO, MPEJICKA3bIBAIOT MOMEHT BPEMEHH, KOT'/1a YIOp HaYMHAET cpabaThiBaTh, UCXOS U3
TEKYLIMX E€PEMEILEHNS, CKOPOCTH U YCKOPEHHUS.

Wrak, B 3THX CilydasX MOJEIb dJIEMEHTA MOXKET PEKOMEHI0BATh BEIYUCIIUTEIILHOMY
AJIpY ClIeNaTh Iar TaKoW BETMYUHBI, YTOOBI MIONACTh TOYHO B Hayano coObITus. Cieayromuit
1ar UHTErpupoBaHus Oy1eT BBIOpaH, UCXOAs U3 ATON PEKOMEHAALNH U APYTUX COOOpaKeHU I
(HapuMep, TOUHOCTb UHTEIPUPOBAHHUS ), HO He OyJIeT PEBBIIIATh BEJIMYHHBI I1ara,
PEKOMEHI0BaHHOTO MoJienbto. [Ipu yctanoBke nepemenHo STEPMD monens ssemenTa
J0JDKHA MMETh BBUJY, UTO B aHAJIM3UPYEMOM O0BEKTE MOTYT OBITh JIpyrie MOJIEIH, KOTOpbIE
TaKXe MOTYT JieJIaTh CBOM peKoMeHAauuu. YToObl He MOTePATh 3Ty HHPOPMAIIHIO,
HCIIOIb3YyeTCs TaKOM npuem. JlomycTum, MOJEIb dJIEMEHTA IIPEAII0IAraeT, 4YTo
COOTBETCTBYIOIIIEE COOBITHE HACTYNHUT yepe3 npomekyTok BpeMenn PROGTM. Torna
yctaHoBka nepemeHHoit STEPMD ocyiiecTBisieTcst oneparopom

STEPMD = MIN (STEPMD, PROGTM)

C nomorpto nepemenHoit CODE 6ubaroTeuyHblii MOysIb MOXKET NepeaaTh
BBIUMCJIMTEIBHOMY Sy CUTHAJI O BOSHUKHOBEHUU TOW WIIM UHOM cuTyaruu. [lepedenn
BO3MOHBIX CUTYyalluii, 00pa0aThIBa€MbIX BHIUHMCIUTEIBHBIM SIPOM, U COOTBETCTBYIOIINE UM
KOJIbl MPUBOAATCA HIKE. Eciu mporpamMa nosbs3oBatens yctaHaBiuBaet nepemernyo CODE,
T0 B nepeMeHHyt0o NAME oHa foimkHa nepeciarh cBoe UM (IOCKOJIBKY B 3TOM CIIy4ae UMs
COOTBETCTBYIOIIEH MOJIEH AJIEMEHTA UCIOJIb3YETCsI B COOOIICHNUAX BBIYUCIUTEIHHOTO Aapa
KOMILICKCA).

[Tepemennas CODE, BooO111e TOBOpSs, KOHTPOJIUPYETCS ITOCIIE BBITIOJIHEHHS JTI000H
POrpaMMbI oJib30Baress. OHAKO /IS POTPaMM pacyeTa BBIXOIHBIX MEPEMEHHBIX U
IporpaMm - rpaduuecKux 00pa3oB pEKOMEHIYETCs HE 3II0YIOTPEOISITh HCII0Ib30BaHHEM dTON
MEePEeMEHHOM (JIydIiie, eClii B HEKOPPEKTHOM MITH HE OY€Hb KOPPEKTHOM CUTYAIMH IPOoTrpamma
pacuera BBIXOJHOU MEPEeMEHHOM WU rpadudeckuii 00pa3 BeIOEPYT "pa3yMHYIO JIMHUIO
noBejicHus" ¥ He OyIyT MPEephIBaTh MPOIECCa HHTETPUPOBAHUS HITH BMEIIHUBATHCS B XO/1
pacuera).
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CrnenyeT moI4epKHYTh, YTO 3TO HE TpeOOBaHUE, HAKIIAIBIBAEMOE Ha MPOTPAMMBI KOMILJIEKCOM,
a pekoMeHjamus nosib3osarento. [Ipocto, eciu Beskast Tam [TPBIT Gepet Ha ce6st cmenocThb
MpepBaTh pacyeT, IIAIUNECS HHOTIAa YaCaMHt, [0 MYCTIKY - 3TO pa3apaxacT.

Huxe onmcanbl BO3MOXKHBIE CUTYallUU, BO3HUKAOIIUE B XO/1€ pPacyeTa BHyTpU
IIpOorpaMMBl ojb3oBaress U 3HaueHus nepemenHoit CODE, kotopsle TpeOyeTcst ycTaHOBUTH B
3TOM CIIy4ae :

- TpeGyercs NpoAOIKUTH HBIOTOHOBCKHE UTEPALIUK HA JJAHHOM IIare
MHTETPUPOBAHMUSL, 1aXKe €CIIM CXOJUMOCTh OyJIeT JOCTUTHYTa. JTa HEOOXOIUMOCTh
MOXET BO3HUKHYTb TOJIBKO B MOJIEJISAX 3JIEMEHTOB, TocKoibKy B [IPBII u I1I"O
oOparlieHre MPOUCXOUT TOIBKO 110 3aBEPUICHUH 11ara HHTerpupoBanus. Eciau
3HaueHue COMMON-nepemennoit CODE < 5, moziens 311eMeHTa yCTaHaBIMBAET
CODE =5 (CODE = MAX(CODE,) ); B COMMON nepemennyto NAME
[IEPECHUIACTCS UM MOJIEIIU DJIEMEHTA.

- TpeGyeTcst yMEeHBIIUTH LIaT HHTEIPUPOBAHUSI.

Ecnu 3nauenne COMMON-nepemennoit CODE < 10, nporpamma nosib30BaTest
ycranasmuBaeT CODE = 10; 8 COMMON nepemennyro NAME nepecbuiaercs ums
IIPOrpaMMbl OJIb30BaTeNs. DTa HEOOXOIUMOCTD TaK)Ke€ MOYKET BOSHUKHYTH TOJIBKO
B MOJIEJIAX 3J1eMeHTOB, ockoibKy B [IPBIT u I1T'O oOparieHre nporucxoauT TOJIbKO
I10 3aBEPIICHUH 111ara UHTETPUPOBAHHUS.

- TpeGyercs 3aBepmuTh pabOTy TEKyIIEi MpOrpaMMbl HHTETPUPOBAHMUS C
COXPAHEHHUEM JIaHHBIX O COCTOSIHMM pacdera

Ecnu 3nauenne COMMON-nepemennoit CODE < 50, nporpamma nosib30BaTest
ycranasmuBaeT CODE = 50; 8 COMMON nepemennyro NAME nepecbuiaercs ums
IIPOrpaMMbI IOJIb30BATEIS.

- Bo3nukina aBapHﬁHaﬂ CUuTyanus, JAcjaromas KOppEKTHOC NPOAOJLKECHHUE paCYCTOB
HCBO3MOIXHBIM.

Ecnu 3nauenne COMMON-nepemennoit CODE < 75, nporpamma nosib30BaTest
ycranasmuBaeT CODE = 75; 8 COMMON nepemennyro NAME nepecbuiaercs ums
IIPOrpaMMbI IOJIb30BaTEIS.

- Mopens 3j1eMeHTa NbITaeTCA IEPEYCTaHOBUTH 3HAYEHUE IIOTCHIUATIbHON
MIEPEMEHHOM y37a, IJI1 KOTOPOTO 3TO 3HaUeHHe yxe yctanosieHo. s [IPBIIu
I1I"O »Ta onepanus sBISETCS 3alPEIICHHOMN.

Ecnu 3nauenne COMMON-nepemennoit CODE < 90, Mmoaens asieMenTa
ycranasmuBaeT CODE = 90; 8 COMMON nepemennyro NAME nepecbuiaercs ums
3TON MOJIENH dJIEMEHTA.



- [TapameTpsl, nepegaHHbIE B IPOTPAMMY IIOJIB30BATEN, JIE)KAT BHE JOMYCTUMOTO
Uana3oHa 3Ha4YeHUH.
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Ecnu 3nauenne COMMON-nepemennoit CODE < 100, nporpamMma nosis30Baresis
ycranaBnuBaeT CODE = 100; 8 COMMON nepemennyto NAME nepecbuiaercs
WMS TPOTPaMMBI TIOJIb30BATEIS.

Kak ckazano Bwime, 3HaueHus nepemeHHoid CODE 5 wnm 10 ucnons3yrorcs
TOJIBKO B MOJEJIAX DJIEMEHTOB. Eciu 311 KO 1b!
YCTaHOBJICHBI, IPOrpaMMa HHTETPUPOBAHUS IPOJOIIKACT paboTy.
3nauernne CODE = 90 Takke ycTaHaBIMBAETCS MOJENBIO 3JIEMEHTA. DTOT KOJ IPUBOAMT K
aBapuifHOMY (HEMeUIEHHOMY) 3aBEpIICHHIO pacueTa 0e3 OKOHYaHHS 11ara MHTErpupOBaHUsl.

3nauenuss CODE 50, 75, 100 ucnonb3yroTcsi M00bBIMH NpOrpamMMaMiu
noJsib3oBatesis. Kog 50 npuBoaAUT K HOpMaTbHOMY
3aBEpIICHUIO pacyeTa M0 OKOHYAHUM TEKYIETOo [Iara HHTerpUpOBaHUs,
75 1 100 - kK HEeMeIJIEHHOMY NMPEKPALICHUIO pacyeTa.

N3menenne qpyrux nepeMeHHbIX HEIIOMMEHOBAHHOM 00111el 00JacTH mporpammoit
M0JIb30BAaTeIsl, KaK MPaBUiI0, IPUBOJIUT K aBApUHHOMY 3aBEPUICHUIO pacyeTa.

2.3.2. COMMON -o6macte NOTAT.

YacTo B mpolLecce pacueToB B IporpaMMe TpedyeTcst UCII0JIb30BaTh MAIMHHO-
3aBHCHUMBIE U 001IeyIOTpeOUTEIbHbIE KOHCTAHTHI. [Ipy Hcrnonb30BaHN 3aBUCSIIUX OT
BBIUMCJIUTENbHON TEXHUKHU KOHCTAHT (HapuMep, MAlIMHHBIN HOJIb) )KeJaTeIbHO He
MPUBS3BIBATh IPOrpaMMy M0JIb30BaTEN sl K KOHKPETHOU TexHUKe. boinee nenecoodpasno
BOCIOJIb30BaThes TeM (hakToM, uTo PRADIS ompenesnser HeKOTOpble MAllIMHHbIE KOHCTAHTHI U
nomentaet ux B noumeHoBaHHylo COMMON-o6macte NOTAT. MHorue nporpammsl Ipu
BBIUMCIJIEHUSAX UCIOJIB3YIOT YMCIIO "MU", IPU 3TOM TOYHOCTbH €0 33JaHUsI MOXKET 3aBHCETh OT
BBIUMCIIUTENBHOTO alropUT™Ma. B TO ke BpeMs 4acTo ObIBaeT KeJaTeIbHbIM COTJIacOBaTh 3TO
3Ha4YeHME JJIS Pa3NIMUHBIX pacueTHBIX MporpamMM. [1oaToMy Takke peKoMeHayeTcs Ul Yhciia
PI ucnionp3oBats 3Hauenue, xpansmieecss B COMMON-610ke NOTAT (cm. Tabnuiry 2).

Ta6muua 2. COAEPYKAHUE IOMMEHOBAHHOM OBIIEN OBJIACTU NOTAT

N |Hwmsa Tun [Ipumeuanune
MIEPEMEHHOU




1 RLMAX R*8 BepxHss rpaHuna npeacTaBUMbIX
JEUCTBUTEIBHBIX ITOJIOKUTEIBHBIX YHCEI
JBOWHOU TOYHOCTH

2 RLMIN R*8 HwxHss rpannia npe cTaBUMBIX
NEUCTBUTEILHBIX MOJOKUTEILHBIX YUCET
JIBOMHOY TOYHOCTH

3 INTMAX R*8 BepxHss rpanuiia npeacTaBUMBIX LEIbIX
MIOJIOKUTENBHBIX YHCEII, ONMCAHHBIX KaK
INTEGER*4
-7
N |Hwmsa Tun [Ipumeuanune
MIEPEMEHHON
4 MSHEPS R*8 MammHHOE 3ICHUIIOH IS

NEUCTBUTENBHLIX YHCEJ JABOHWHOU
TOYHOCTH (pa3HHUIlA Mexay | u
OMMKaWImuMM  OOJIBIIIMM  JEWCTBU-

TEJILHBIM YUCJIOM JIBOMHOM
TOYHOCTH)
5 PI 8 Yucao JIBOMHOU TOYHOCTH
REZERV (3) 8 3ape3epBUPOBAHO

2.4. Tlpouenypa BKIIFOUEHUSI TPOTPAMMBI TI0JIb30BaTENsl B OMOIMOTEKH
KOMILIEKCA.

B kommnexce PRADIS nmeercs nBe 00beKTHBIE OMOIMOTEKH, COIEPKAIINUE MOICTH
3JIEMEHTOB, IPOTPAMMBI PACcU€Ta BHIXOIHBIX IEPEMEHHBIX U TPOTPAMMBI TpadUueCKux
o6pazoB. Oto oubmuorexu BASIS.LIB u CURRENT.LIB.

BASIS.LIB coep>XuT OCHOBHYIO YaCTh 0OBEKTHBIX MOAYJIEH, KOTOpas
MIOCTaBJISIETCS € JaHHOM KoHurypamueit kommuiekca ("6azossie Oubnuorexu"). bubnmuoreka
CURRENT.LIB ciayuT Ui BKIFOYEHHS IpOrpaMM noiib3oBateis. [loaTomy sxenarensHo,
9yTOOBI 3Ta OMOJIMOTEKA MMeIa HEOOIBIIIOHN pa3Mep, HHaYe MPOIIeypa BKIFOYEHHS 00BEKTHOTO
MOJIyJIsl B 3Ty OMOIMOTEKY KaK/Iblii pa3 OyAeT 3aHMMaTh 3HaunuTeNIbHOe Bpems. Eciun
MOJIb30BATEJIb OOJBIIYIO YacTh BpeMeHu padoTsl ¢ PRADIS nocssimaer pazpaboTtke u



BKJIFOYEHHIO CBOUX IIPOrPaMM B OMOIMOTEKH KOMILIEKCa, TO PEKOMEHIYEeTCsl BpeMsI OT
BpeMeHH KOHTpoupoBarh pazmep oubnuorekn CURRENT.LIB. B cinygae, eciu oHa Oyzaer
UMETh CYLIECTBEHHBIN pasmep, MOIYJIH, KOTOPbIE He MpenoaraeTcs 00Jbllie H3MEHSTh,
Mo>xHO niepenectd B BASIS.LIB. [lepeHoc 00beKTHBIX MOy €l U3 OUOINOTEKH B OMOIHOTEKY
OCYIIECTBIIIETCS cpeicTBaMu 00braHOM iporpamMmbl LIB. Tlons30Barens HaMeuaeT CIUCOK
YCTOSIBUIMXCS MOJyJIeH, uckimoyaet ux u3 onbmmorexku CURRENT.LIB (mampumep, ¢
MOMOIIBIO oneparuu *-, ecnu peub uaet o nmakere MS-FORTRAN) u BkiroyaeT ux B
oubmmorexy BASIS.LIB.

BHUMAHME ! ITonb30BaTeib JOJDKEH caM 3a00TUTELCS O TOM, YTOOBI OMOINOTEKA
CURRENT.LIB B m1060if MOMEHT BpeMeHH Obljia AOCTyIHA /i nporpammsl LIB, T.e., Henb3s
JOITyCcKaTh CUTYyalllu, YTo0bI OHa Besl Obla nepeHecena B BASIS.LIB. Muaye komanaa Ha
BiitoueHre B CURRENT.LIB HOBOro 00beKTHOT0 MO1yJIs, BblIaBaeMast npoiierypoit ARM,
MO>KET ObITh HEKOPPEKTHOII.

ITouck OMOINOTEK OCYIIECTBIIAETCS MPOLEAypaMH KOMIUIEKCa 110 TpaBUiIaM,
HNPUHATHIM U1 ucnonb3dyemoro nakera FORTRAN.

Bxutouenue nporpaMmsl 10Jib30BaTelIs B OMOIMOTEKH KOMITJIEKCA OCYIIECTBIISETCS
npoueaypoit ARM. [lns nonydyeHns oObeKTHOTO
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Moy, ero BkitodeHus B 6n0ianoreky CURRENT.LIB u BruitoueHust
CIPaBOYHOM MH(OPMAIIMU B CUCTEMHBIH KaTaJloT KOMIUIEKCa
ucnosb3yercs komanaa "ARM +". Hanpuwmep :

> ARM + MODEL

HeoOxoaumo o0patuTs BHUMaHUE, 4TO JUIS TOT0, YTOOBI 3Ta KOMaHAa ObLIa
KOPPEKTHOMH, B TEKYIIeM KaTajiore 1oJbkeH npucyrcrBoBath ¢aitn MODEL.FOR, conepaxammii
IporpamMmy Hojb30BaTessi, 0pOPMIEHHYIO B COOTBETCTBHUH C NIPaBHIIaMH, IPUBEICHHBIMU B
HACTOSILIEM JJOKYMEHTE.

o aroit komanne npouenypa ARM nannmnupyer komnuisatop ¢ FORTRANa. B
clly4yae, eCJIi CHHTaKCHYEeCKUX OIMOOK HE 0OHApYKEHO, OTy4YeHHBIH 0ObEKTHBIN KO/

Bmouaercs B 6noimoreky CURRENT.LIB nporpamMmmoit-OubimnoTexkapeM u3 HCTIOIb3yeMOTO
naketa FORTRAN.

[Tocne sToro Britoyaercst B padoty yrwmrta PRADIS, ananusupytromas
MH(GOPMAIMOHHYIO YacTh MPOTrpaMMbl U BKJIFOYAIOIIas €€ B CUCTEMHBIH kaTtaior. B ¢daiin
SYSPRINT.TXT nomnaaaer TUCTUHT HH()OPMAITMOHHON YacTH MPOTPaMMBbI €
COOTBETCTBYIOIINMU cO0OmeHUsIMH. Eciii B cucTeMHOM KaTajnore HH(OpMaIus 1o JaHHOMY
MO/IyJII0 OTCYTCTBOBAJIA, TO BBIJAETCS COOOIIEHNE, YTO NAcOPT IPOrpaMMbl 100aBIICH B
CUCTEMHBIH KaTajor. B mpoTuBHOM ciiydae cooOlIeHre yKa3bIBaeT, YTO MacopT NPOrpaMMbl
3aMeIIAcTCs B CHCTEMHOM KaTajore.



bubnuoTeunas nporpamMma, Kak MpaBuIIo, COJIEPKUT CIIPABOUHYIO HHPOPMAIIHIO,
IIpeHA3HAuYCHHYIO /U1 BKJIFOUEHUS B CUCTEMHBIH Karajor. Eciu BKkitoueHue 3Toi
nH(GOpPMAIMH IPOXOJUT YCIIEIIHO, YTUIINTA BBIIAET COOOIICHHE !

M (I 001) OOpaboraHa W BHECEHa B CHCTEMHBIH KaTaJOT CIIPaBOYHAS
UH(pOPMAIIHS [0 BKJIFOYACMOMY MOJIYJIIO.

B cmydae oTcyrcTBHs B 00pabaTsiBaeMOM MOJIYJIE CIIPABOYHON HH(POpMAITUH 110
BKIFOUaeMoMy Moayiro, B SYSPRINT.TXT nomagaet cooOieHue:

M (I 002) Bxmroyaemblii B CHCTEMHBIH KaTaJOT MOJYJIb HE COJEPXKHUT CIPABOYHOU
UHpOPMAIHH.

HopmMmanbHoe 3aBeplieHre yTHINThI BKIIOUYEHUS MO/l B CHCTEMHBIN KaTanor
COIIPOBOKJAETCS COOOIEHUEM 00 yCHEIIHOM 3aBEPLIEHUH IPOTPAMMBIL.

Ecnu He TpeOyeTrcs noiay4ars 00bEKTHBIN MOYJIb IPOTPaMMBbI U BKIIHOYATh
ero B CURRENT.LIB, a Hy»HO TOJbKO BKJIIOUUTH WM 3aMEHUTHh HHPOPMAILIMOHHYIO
4acTh IPOTPAMMBbI B CHCTEMHOM KaTajlore (HalpuMep, BO3HUKIIA CUTYyalus, KOTa
HEBEPHO OBLT 33J1aH MacIopT MPOTPaMMBI), UCIIONIb3yeTcst koMaHnaa "ARM !":

> ARM | MODEL

B sToM ciywae npoueaypa He OyaeT BbI3bIBaTh KOMIUIIATOP ¢ si3bika FORTRAN, a
cpa3y MUHULUUPYET YTUIUTY BKIIOYEHHUS MOJYJIA B CHCTEMHBIM KaTajor.
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Haxkower, eciiu He TpeOyeTCs BKITIOUaTh HH(OOPMAITMOHHYIO YacTh POTPaMMBI B
CUCTEMHBIH KaTaJIoT, 2 HEOOXOAMMO MOTYYUTh U BKIFOYUTh O0BEKTHBIN MOIYIb B O0BEKTHYIO
O6ubnmoTexy, ucnoab3yercs komanaa "ARM #'":

> ARM # MODEL

B sTOM ciryyae mociie BpI30Ba KOMIMIIATOpa U OubinoTekaps He OyaeT BbI3BaHA
YTUJINTA BKJIIOUEHUS MOJYJIsl B CUCTEMHBII KaTaior.

HckroueHne cChUIKM Ha OMOJIMOTEYHYIO IPOTpaMMy U3 CUCTEMHOI'0 KaTajora
ocyuectBisgeTcsa komanaou "ARM -" :

> ARM - MODEL

[To »Toi#i KOMaH e MpoIeIypa 00CTYKHUBAHUS CUCTEMHOTO KaTajaora BEI30BET
YTHIUTY YJIQJICHHUS CCBUIKA Ha COOTBETCTBYIOIIUI MOJYJTb M3 CUCTEMHOT'O KaTajiora u
POrpaMmy-OuOIMOTEKAPH IS YAATICHUS 3TOT0 00 BEKTHOTO MOTYJISl K3 O0BEKTHOU
ONOIHNOTEKN.



Ka)KI[ai[ M3 OIMMCAHHBIX BBIIIC KOMAaH MOXCET OBITH MCHOJIL30BaHa JJIs BBIITIOJIHCHU A
O[[HOI/IMGHHOI‘/’I onepanvu O THOBPEMCHHO IJII HECKOJIbKUX Moz{yneﬁ, HalrpuMmep:

> ARM + MODEL PRVP TEST

[Tocne 3aBepiieHHs oneparuii BKIIOYSHHSI/UCKIIOUEHUS MOIYJIsl pEKOMEHIyeTCs
IIPOBEPUTH MPABUIBHOCTD CIIEJIaHHONW pabOThI, MOCIE10BATENbHO BHIMOJIHUB KOMaHIbl
noJtydeHust cripaBoyHoi nHGopmanuu. [o komanne

> ARM *

BbIJACTCA OTCOpTHPOBaHHBIfI 10 aJ'I(baBI/ITy CIIMCOK BCCX TEM, IO KOTOPLIM B
CUCTCMHOM KaTaJIOI'€ UMECTCA CIIpaBOYHAA I/IH(l)OpMaIII/ISI. WM BKIIOYEHHON OMOIHOTEYHOMN
nporpaMmmbl JOJDKHO IPUCYTCTBOBATH B 9TOM CIIMCKCE.

Ilo xomanzme
> ARM ?

pacnevaTbIBaeTCsl COACPKUMOE KaTaJIOTOB PACIIUPSAEMbIX KOMIIOHEHT
KoMIuIekca. Eciu Bce 6bU10 cieaHo BEPHO, TO CChUIKA HAa BKIIIOYEHHYIO
O6uOIMOTEUHYIO IPOrPaMMY J0JKHA IPUCYTCTBOBATH B OJTHOM U3 ATHX
karajoros. HarpoTuB IMeHH 3TOH MOJEIN I0J>KHA PacleyaTbiBaThCA
nepBast CTpoKa CIpaBOYHON HH(pOpManuu.

Ilo xomanzme
> ARM ? MODEL

BbIJIaeTCS pacIIMpeHHas CIpaBoOYHas HHGopMaIyst 0 OMOINOTEeYHON MporpaMme
(Bcst cripaBoyHast UH(GOpPMAILs, KpOME MEPBOM CTPOKN).
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Jlnst oriepaTUBHOM CIIPaBKU O BO3MOKHOCTAX KoMaHAbl ARM (Hanpumep,
T10JIb30BaTeJIb 3a0bL1, Y€MY COOTBETCTBYIOT KJIFOUH !, # U 1), MOKHO BBIJaBaTh KOMaHy
ARM 06e3 nmapameTpoB. B aTom cirydae Ha 3kpaH auciuiest OyAeT BbliaHa KpaTKas ClipaBKa O
BO3MOXHOCTSIX IPOLETyphl 00CTY)KMBaHUS CHCTEMHOTO KaTajiora.
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3. BKJIFOYEHME MOJIEJIEM 3JIEMEHTOB B BUBJIMOTEKU
KOMIIJIEKCA

3.1. KpaTkoe onrcaHne BEIYUCIUTEILHOTO aJTOPUTMA.
ODyHKIIMM MOJETHN JIEMEHTa B COCTAaBE KOMILIEKCA.

31ech MPUBOAATCS JIHUIIH KPATKUE CBEJICHUS 110 BEIYHCIUTEIEHOMY aITOPUTMY KOMITIEKCa.
Jlnst Gostee MOTHOTO MOHUMAHUSI COAEPKAHMS 3TOT0 JOKYMEHTA PEKOMEHAYETCsl 3HAKOMCTBO C
MOAPOOHBIM OIHCaHUEM HCIONIb3yeMbIX B PRADIS mMaTemaTtinueckux MeTOmOB.

Maremarndeckasi MOJIENb MTPOU3BOIBHOTO TEXHUUECKOTO 00BEKTa (POPMUPYETCS
BBIYHUCIUTETBHBIM sSApoM KoMiuiekca PRADIS ¢ ucnonb3oBanmeM y3noBoro merona (puc. 3.1).

B ocHoBe 3TOTO anropuT™Ma JEXKUT GOPMUPOBAHNE U PEIIEHUE CUCTEMBI YPaBHEHHH,
OTPAXKAIOIINX 3aKOHBI COXPAaHEHUS B TOM WM MHOH mpenmeTHoi obnactu. Ilpu onmcannn
TEXHIYECKOTO 00BEKTa MOJIH30BaTEIEM OCYIIECTBIICTCS TUCKPETH3ALUS IPOCTPAHCTBA (T.€.,
JICKOMIIO3UINS 0OBEKTA HA 3IEMEHTHI U BBIJICNICHHE N3 OECKOHEYHOT0 KOJIMYECTBA CTETIEHEH CBOOOJIBI
peaTbHOTo 00BEKTa KaKOro-TO KOHEYHOTO UX YHCIIA, KOTOPBIE OYyIIyT IPEACTaBICHBI B MOJIENN).
YpaBHeHus paBHOBeCHS (HOPMHUPYIOTCS ISl KQXKJ0U CTeNneHn cBOOOIbI Mojenn. OHU 3aIuChIBAIOTCS
OTHOCHTEIIFHO IIEPEeMEHHBIX, KOTOPBIE YCIIOBHO MOKHO HAa3BaTh MOTOKOBBIMH (CHJIa, MOMEHT B
MEXaHHKe, PacXoJl B THAPABIMKE, TOK B 3JIeKTpoHNKe). [loHas cucremMa ypaBHEHHH paBHOBECHS IS
paccMarpuBaeMoi MOJIEIN TEXHUYECKONW CUCTEMbl Ha3bIBAETCs CUCTEMOM TOIOJIOTMYECKUX YpaBHEHUH,
MIOCKOJIBKY OHA (haKTUIECKU OTPAXKACT CTPYKTYPY CBA3EH MEXKIy 2JIEMEHTAMH, BXOSIIAMH B 3Ty
MOJIEIb.

CocTosiHUE KaX/I0i CTETEHN CBOOO B MOJIENN B KXK/IbIi MOMEHT BpEMEHH
XapaKTepu3yeTcsi HEKOTOPBIM 3HaU€HUEM NIEPEMEHHON, KOTOPYIO YCIIOBHO MOXHO Ha3BaTh
MOTEHIINAFHOU (TIepeMeleHIe, Yol TOBOPOTa, JaBleHHe, MOTeHIan). Kax bl n3 moTokos,
BXOJISIIIMX B YpaBHEHHE PaBHOBECHUS, B O0II[EM CITydae 3aBUCHT OT BpEMEHH U 3HA4Y CHUI
MTOTEHINAJIOB JJII HECKOJIBKHUX CTEMeHel CBOOOIBI MOAENHU. Y PaBHEHUS, TO3BOJISIONINE CBSA3ATh
BEJIMYMHY IMOTOKA JIJIsl 33JJaHHOTO MOMEHTa BPEMEHU C COOTBETCTBYIOLIIUMU 3HAYEHUSIMHU
MIOTEHIINAJIOB, Ha3bIBAIOTCSI KOMIIOHEHTHBIMU.

INoxcraHoBKa KOMIIOHEHTHBIX YPaBHEHHH B CHCTEMY TOTIOJIOTHYECKUX YPABHECHUH IPHBOJUT
B 00II[eM CITydae K CHCTeMe HeTHMHEHHBIX 1u((hepeHINaTbHBIX YpaBHEHHH. Vcionb3oBanne hopMyn
YHCIEHHOT0 HHTETPUPOBAHNS ITO3BOJISIET HA KAXKIOM IIIare HHTETPUPOBAHUS IPEoOpa3oBaTh
muddepeHnraTbHbIe YpaBHEHHS B HEJMHEHbIE (anredpandecKue U TPaHCIeHIeHTHBIE). Takum
00pa3zoM, JIJIS BEITTOJIHEHNS KQKAOT0 Iara HHTErPUPOBAHUS BEIYHCIUTEIILHBIM SIPOM TOJDKHA OBITH
peIIeHa cucTeMa HelMMHEHHBIX ypaBHeHuH. OHa pemraercs HTeparuoHHo MeTonoM Herorona. B
anroput™ Meto1a HproToHa BXOIUT (hopMUpOBaHME HA KOKI0H UTEPAIIMH CUCTEMBI JINHEHHBIX
anreOpanyecKux ypaBHEHUH U ee pemenne. Marpuia ko3 GUIIHEHTOB 3TOH CHCTEMBI JIMHEHHBIX
YpaBHEHHI HA3bIBACTCS SIKOOMAHOM CHCTEMBI. DTO YAaCTHBIC TPOM3BOIHBIE OT COOTBETCTBYFOIIUX
ITOTOKOBBIX MTEPEMEHHBIX [0 COOTBETCTBYIOIUM ITOTCHINAIEHBIM IIEPEMEHHBIM (T.€., i- CTpOKa
SIKOOMaHa COOTBETCTBYET YaCTHBIM IIPOU3BOAHBIM OT ITOTOKOB, BXOISIITNX
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B i-€ ypaBHEHHE, a j-1 CTONOECI - YACTHBIM MIPOM3BOJHBIM I10

j-¥ TOTeHITHABHOI epeMeHHoi ). YacTHbIe IPOM3BOHBIC BBRIYUCIITIOTCS
IIPY 3HAYCHUSAX MOTCHINATBHBIX IEPEMEHHBIX, COOTBETCTBYIOIIIX
TEKYIEMY NPUOIIKECHUIO K PEIICHHUIO.



JIy1st 3aTaHHBIX 3HAYEHUH TOTEHI[NAIOB MOJETb YIEMEHTA MOXKET ONIPEICTIUTh TeKYIIUe
3HAUEHHSI IOTOKOB M BEMYNHBI YACTHBIX IPOU3BOJHBIX OT TOTOKOB IO TOTEHIIHAJIAM.
CyMMHpPOBaHUE TOTOKOB, BBIYHCICHHBIX KOXKIOH U3 MOIENell 2IeMEHTOB, IPUBOAMT B 00IIEM
cirydae K HEKOTOpOH HeBsI3Ke (OHa BO3HHUKAET M3-3a TOTO, YTO MO CPABHEHHIO C TPEIBITYIIIM
IIIarOM MHTETPHPOBAHUS COCTOSHUE aHANN3UPYEMOH CHCTEMBI HECKOJIBKO N3MEHHIIOCH, &
3HAYEHHSI IOTOKOBBIX MIEPEMEHHBIX BBIYHCICHBI /IS 3HAYCHUIT TOTCHIINAIBHBIX IEPEMEHHBIX Ha
MPEIBIAYIIEM IIare MHTerpupoBanust ). CMBICI PEIICHNs CHCTEMBl HEJTMHEHHBIX YPaBHEHUH Ha
Irare HHTETPUPOBAHNS COCTOUT B ITOAOOPE TAaKMX 3HAYEHUH IOTCHIINABHBIX IEPEMEHHBIX,
KOTOpBIE OyAYT ¢ 3aJaHHON TOYHOCTHIO YIOBJICTBOPSATH YPABHEHHUSIM PAaBHOBECHSL.

Kpome cymMupoBaHus IOTOKOB Ha Ka)KJOU urepauuu merona HeroToHa uist
MOTYIEeHUS MaTPUITEI K03 (DUITMEHTOB CUCTEMBI JINHEHHBIX ypaBHEHHUN HE00X0IMMO
IIPOCYMMHPOBATH TAK)KE U IKOOMAHBI BCEX MOAENEH MICMEHTOB. PereHneM mosrydeHHoi CHCTeMBI
YpaBHEHUH SIBISAIOTCA IPUPALIEHUS TEKYIUX 3HAYCHUN IIOTEHIIUAIbHBIX IEPEMEHHBIX. TeKyimue
3HAYEHHS MOTCHIINAIBHBIX IIEPEMEHHBIX YTOUHSIOTCS, U, €CIIM 3TO HEOOXOAMMO U BO3MOXKHO,
OCYILECTBIIAETCS HOBAs UTEPALIH.

W3 cka3aHHOTrO BBITEKAIOT (PYHKITMH MOJIENN IeMeHTa B cocTaBe KomIuiekca PRADIS. Ona
JIOJDKHA 110 3aIaHHBIM 3HAYCHUAM MOTCHIUAJIbHBIX IMTEPEMECHHBIX ONTPEACINUTE 3HAUYCHU A ITOTOKOBBIX
TIEPEMECHHBIX U BEJIMYUHBI YaCTHBIX IMTPOU3BOAHBIX OT IMTOTOKOB 1O IMMOTCHIIHAJIAM (SIKO6I/IaH 3J'IeMeHTa).
Kpome Toro, Bcerfia Hy)KHO HIMETh BBUAY, YTO B OOIIEM CITydae B IIpejiesiax OHOTO Iara
HHTErpupoBaHus obpamienne k kaxaoi mogemu npoucxogut HECKOJIBKO pa3 (xoiamuecTBO TaKuxX
oOpareHnii COOTBETCTBYET KOJMUECTBY UTepannii Metoaa HeroToHa).

Mogenb dneMeHTa XapakTepu3yeTcss HEKOTOPBIM KOJMYECTBOM CTeTIeHel cBOOOABI (MTH
BeTBEi), KOTOPBIMH OHA CBA3aHA C BHEITHEH CPeIoN - IPYTIMH dJIEMEHTAMH, BKITIOUCHHBIMHY B
onucanue oowpexrta. Takue crenenu ceodoas! HasbiBaroTcst BHEIITHMMMU. Kpome Toro, HEKOTOpEIE
CTeMeH! cBOOOIBI MOTYT UCIIONIB30BATHCS ISl BHYTPEHHHUX HY)KI MOJICIIH - HAIlpUMep, OITUCAHUE
MepeMeIIeHUs BHYTPEHHUX y3II0B, TIOTCHIINAIOB BHYTPCHHUX TOUEK, HUKAK HE CBA3aHHBIX C APYTUMH
3JIEMEHTAMH CHCTEMBI, CTETIEHH CBOOOBI, MCIIOIB3YIONTHECS ISl HHTETPUPOBAHUS IIOTOKOBOM
nepeMeHHoM u np. Takue crernenu cBo0oabI MOAenu dneMenTa HaspiBatoTcss BHY TPEHHUMU.

Iponecc MHTErpHPOBAHKS IO BpeMeHH HaunHaeTcs ¢ nepsoro mara (NSTEP=1). [lns
MHUNHAATA3AINAN (YCTAHOBKU HAYATBHBIX 3HAYCHUI) HEKOTOPBIX HCHIOIB3YEMBIX MOJIEIIBIO
MIEPEMEHHBIX, KOTOPYIO HEOOXOAMMO MIPOBECTH IIepe]l HAYaI0oM HHTETPUPOBAHHUS, CYIIIECTBYET
noHsaTHe HyneBoro mara (NSTEP=0).

Ha HYJICBOM IIAare UHTCTPUPOBAHUA MOJCIIb DJIEMCHTA MOXKET YCTAHOBUTH HAYAJIbHBIC
S3HAQYCHU A
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- MOTEHIUATLHBIX TIEPEMEHHBIX ISl TEX CTeTeHel CBOOOIBI, C KOTOPHIMH CBSI3aHA
MOJICIIb;

- aneMeHTOB BekTopa cocrosHus (NEW, OLD) u pabouero Bekropa mogenn (WRK), kotopsie
HE 3ABUCAT OT TAPAMETPOB MO/IEJIN.

3.2. Ctpykrypa onepatopa SUBROUTINE moxenu snemenTa.



Hwmxe paccMOTpeHa MOJENIb MEXaHHYECKOT0 dIEMEHTa, KaK Haubojee MpeACTaBUTEIbHBIN U3
BO3MOJKHBIX CiIydaeB. I'1ie 3To HeoOX0AUMO, C/IelIaHbl OTOBOPKU OTHOCHTEIILHO MOJIENEH U3 IPYrux
IIPEIMETHBIX 00JIacTeH.

B naubonee odmem ciyaae oneparop SUBROUTINE monenu snemMeHTa BBITASAUT
CIIEAYIONUM 00Pa3oM :

SUBROUTINE MODEL (LY, X1,...,.XN,PAR,NEW,0LD,WRK)

REAL * 8 (1), Y(1), X1(1), ... XN(1)
REAL * 8 NEW(1), OLD(1),WRK(1)

3nece MODEL - mMs mozenu anmemeHTa. 3amgaercsa mo mpasmiaM si3sika FORTRAN (1-6
MPOIHUCHBIX OYKB JIATHHCKOTO
andasuta wn mudp). s Mogeneil dIeMeHTOB,
KOTOpBIe OyAyT HMETh CBO rpaduaeckuii 00pas mo
YMOJYaHUIO, HY’)KHO YYUTBIBATH IIpaBUjia
(dhopMupoBanus UMeHH rpadruecKoro oopasa.

I - BeKTOp CHJI (MOMEHTOB) JUI 3JieMeHTa. Pa3zmep
BEKTOPa COOTBETCTBYET 00IIEMy KOJIIMIECTBY
CTereHel CBOOOIBI MOIENH 3IEMEHTa (KOJTHMIECTBO
BHEIIIHUX CTENeHel CBOOOIBI + KOJTMYECTBO
BHYTPEHHUX CTeTeHeH cBoOobI). B Mozemsix npyroif
(n3M9ecKoif MPUPOABI 3TO BEKTOP IEKTPUIECKUX
TOKOB, TEIJIOBBIX ITOTOKOB, pacxonoB. Moxeib
3JIEMEHTA 0JDKHA ONIPEACINUTD BEIUIHHY CHIT
(momenToB), aerictByromux CO CTOPOHBI CUCTEMbBI HA
DJIEMEHT (B anekTpoHHKE - TOKH, BTEKatomue B dyieMeHT). CHIIbl B
9TOM MacCHUBE J0JDKHBI PACHOIAaraTbCsl B TOM MOPSAIKE, B KOTOPOM
COOTBETCTBYIOIIHE CTEIICHH CBOOOABI AIEMEHTA OYIyT EPEeUHCIIATECS
IIPY ONIMCAHUH TOMOJIOTMH HA BXOJHOM S3bIKE KOMILJICKCA.

Y - skoOWaH Mozeny dneMeHTa. Pa3mMepHOCTh sikoOnana
-Y (N*N,3), rie N - Kom4uecTBO cTeneHel cBOOOBI C yIeTOM BHYTPEHHUX
y3n0B. CTpykTypa sikobrana n3oopaxena Ha puc.3.2. HeoO0XoamumMo OTMETHTD,
9TO B O0IIEM CITydae MOZEb IEMEHTA IIPH KaXKA0M OOpaIleHN ! K Hel JOJDKHA
onpenenuth BCE anemenTs! sikoOnaHa (Tak Kak 3TOT MAaCCUB HCIIOJIB3YeTCS
BCEMH OCTAIBHBIMU MOJEIISMH, IPUHUMAIONIIMH yJacTHe B pacuere). B
HEKOTOPBIX
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cirydasx (KiItodeBble mapameTpsl nacropta ADR u

IGN; uH(opManys 0 KITIOUEBBIX TapaMeTpax MaclopTa MOJCIH - CM. HIXKE)
MOKHO M30aBHTh MOZETH OT OTBETCTBEHHOCTH 32 3aII0JIHEHHUE OTJCIIBHBIX
YJ4acTKOB sIKOOMaHa.

X1-XN - MacCHBHI TOTCHINAIBHBIX IEPEMEHHBIX. B 001I1eM ciydae KOJIM4ecTBO TAKUX
MAaCCHBOB COOTBETCTBYET
KOJIMYECTBY CTEMEHEN CBOOOBI DTIEMEHTA.
IIpennosaraercs, 4To B Ha4yajle CIUCKA NOTEHIMAIbHBIX IIEPEMEHHBIX
pacriosiararoTcsi BHEIIHUE CTEIIEHH CBOOOIBI, B KOHIIE - BHyTpeHHue. Ecim He



3aganbl mapamerpsl nacnopta ADR w/unu IGN (cM. ganee), To 3I€MEHTBI 9TUX
MAacCHBOB COOTBETCTBYIOT

X1 (1) - mepememnieHnIo 0 NEPBOH CTEIIEHU CBOOOHI (B 3JICKTPOHUKE

- HHTETpamy

110 BpEMEHH OT OTEHIINANA, B
THJIPABIIMKE - HHTETPAy OT
JIaBJICHUS U T.1.);

X1 (2) - ckopoCTH TI0 TIEPBOI CTENEHH CBOOOIBI (IOTEHITHATY, IaBICHHUIO);

X1 (3) - yckopeHHIo 1o MepBoii cTeneHn cBOOO B! (IePBOM MPOM3BOIHOI 11O

BpEMEHH OT
MTOTEHIIHAJIA, 1aBJICHUS );

XN (1...3) - nepemerieHu0, CKOPOCTH U YCKOPEHHIO 10 N-I CTeTleHH CBOOOIBI.

BHUMAHUE ! [Tons30Barens HU B KAKOM CITydae HE JOJDKEH U3MEHSITh 3HAUCHHSI
MOTEHIMAIBHBIX IEPEMEHHBIX BHYTPH MOJIETH Iocie Hynesoro mrara uarerpupoBanus! HE HAJIO.

PAR (M)

MaccHUB IapaMeTpoB MOAENH (Tapamerpsl IMOANPOrpaMMe
HepefaroTcs U3 TeKCTa
OIHCaHUs CTPYKTYphI 00bekTa). KonmmuectBo
IapaMeTPOB MOJICIH HIEMEHTA O PEeIsIeTCs ee
rnacnopToM. Mosiesib He JI0JKHA U3MEHSTh
3JIEMEHTHI 3TOro BekTopa. Ecii 3T0T Maccus
B IIpOrpamMMe, pean3yromieil MoJelb 3JIeMEeHTa,
omnucaH 00BI9HBIM 00pazom (Hampumep, PAR(1)),
TO siueiika mamsaté PAR (0) comepKuT KonuaecTBo
apaMeTpoB I 3TOH MOAETH. DTO MOXKET
MTOHA0ONTHCA B CIIydae peaTn3aiiy MOJCIIH
JIEMEHTA C TIEPEMEHHBIM KOJINIECTBOM
napameTpoB. B TakoM ciydae siuelika naMaTu
PAR (0) comepxut paxTraeckoe KOJIMIECTBO TapaMETPOB, IEPEAABACMbIX B
MO/IeITb 3IEMEHTa IPH TaHHOM BBI30BE.

NEW (L), - a1eMeHTHI BeKTOpa ""COCTOSHUS" MOAETH

OLD (L)

aemenTa. YacTo B x0/1e pacyeToB Tpedyercs
HaKaIllJIuBaTb KaKyIO-J'II/I6O BCIIMYUHY UJIN YCTAHABJIMBATH IMTPU3HAK TCKYILETO
COCTOSTHU A
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00BeKTa (HarpuMep, pa3pyIieH - Hepa3pyIIeH) Mo pe3yIbTaTaM TEeKYIEeTo
I1ara HHTETPUPOBAHMS.

ITpu 3TOM HHUKOT/]a HE U3BECTHO, CKOIBKO UTEPAIUH IPH PEICHIH CHCTEMBI
HEJMHEWHBIX ypaBHEeHUi Oyzer caenano (T.€., ABISAETCS TN TaHHOe
oOpamieHne K MOAEIH IeMEHTa Ha TAaHHOM IlIare HHTErPHUPOBaHUS
MOCJIEAHNM, UK HET). [l TaKuX IepeMeHHbIX YI00HO HCI0Ib30BaTh
BekTop "coctostHuA". IIpu KaxmoM odepeHOM oOpareHny B Moiens 1t I-
1 IEpEMEHHOMN COCTOSIHHSI ITOACYUThIBaeTCs dneMeHT MaccuBa NEW (I). B
ClTydae, eCly Iar OyJeT YCIeIIHO 3aBepIIeH, pabodas IporpaMma cama
no3abotutcs o nepecbuike Bektopa NEW B Bektop OLD. Hampumep,
MHTETPUPOBAHNE KaKO-1100 BETMUKHBI, TPSIMO HE CBA3aHHOM ¢
OIIpeieIeHNEM BEKTOpa IOTOKA MM SIKOOMaHa, MOXKET MPOUCXOUTh TaK !



IF (NSTEP .EQ. 0) OLD (1)=0.D0

Texymiee 3HaUeHIE PAOOTHI :
NEW (1) =OLD (1) + STEP * X1(2)

Bo mHOTOM BEKTOP COCTOSIHUS MOJICITIM 3JIEMEHTA ... JI TeX,--->

MIEPEKIIMKAETCS C OTHOMMEHHBIM 00beKTOM B [TA6,

KTO
paboran
cIIAG6 ...

3a uckitoueHueM Toro, uro o HUKAK He Biausier

IpsIMO Ha MPOLIECC UHTETPUPOBAHUS U IPOrpaMMOi

HUHTErpUPOBAHUSA HE UCIIOJB3YCTCA U HE
MouHUIIpyeTcs (KpoMe aBTOMaTHIECKOH
nepecsuikn 13 NEW B OLD mocrie ycremHoro
3aBEpIICHUS [1ara MHTETPUPOBAHUS ). DTOT BEKTOP
- 9acTHast COOCTBEHHOCTh MOJICIIH JIEMEHTA.
JlinHa BEKTOpa COCTOSTHUSI ONPEIENIIeTCs COUCTaHUEM KITFOYEBBIX
napameTpoB macnopta Mogenu dnemenTa STR u STP. Ecnu ot kiroueBbie
IapaMeTpsl ONPEAEIAIOT HYJIEBYIO JUIMHY BEKTOpPa COCTOSHUS, TO 9TOT
BEKTOpP OTCYICTBYET B CIIHCKE (hOpMaNBHBIX TapaMETPOB MOJIENIN IEMEHTA.

WRK (K) - paboumit maccuB uis mojenu deMeHTa. Pa3zpaboTumk mopenn

JJIEMEHTA JIOJIKEH UMETh
BBUY, YTO B AaHAITU3UPYEMOM TEXHNYECCKOM

00BEKTE MOKET IPUCYTCTBOBATH OONBIIOE

KOJIMYCCTBO OMHOUMECHHBIX 3JICMCHTOB. H03TOMy

HeoOxoaumo obecrieunth [IOBTOPHVYIO BXoauMocTts B

JJIEMEHT Ha 11are uHTerpupoBanus. Henwss B

TECJIC DJIEMCHTA XPAaHUTDH Kakue-moo BCIIMYHWHBI,

€CII OHU MOTYT OBITh APYTUMH ISl IPYTHX

HCTOJIb3YEMbBIX OTHOUMCHHBIX 3JICMEHTOB. )IJ'IH

XpaHCHUA OTUX NMEPEMECHHBIX UCIIOJB3YCTCS MaCCUB

WRK. JI51s1 Ka/10r0 KOHKPETHOTO BbI30Ba MOJIENH 3JIEMEHTA UCIOJIb3YeTCS
CBOI pabounii MaccUB (3THX MAaCCUBOB CTOJIBKO, CKOJIBKO OJTHOUMEHHBIX
MOJIeIel aTIeMEeHTa IPUCYTCTBYET B OMHCAaHUN 00BeKTa). [To Xxoxy pemenns
aJIeMeHT pabouero

nr-5

BEKTOpa MOXKET OBITH MIEepe/iaH B IPOTPaMMy

pacucra BbIXOOHBIX MEPEMEHHBIX C ITIOMOIBIO

ykazarenst W:. Hanpumep, W:Teno(2) -

repeaarh B IpOrpaMMy pacyeTa BbIXOAHOU MepeMEeHHOM BTOPOU 3JIEMEHT
pabouero BeKTOpa MOJENHN IeMeHTa ¢ uaeHTudukaropom Tero.

Pabounii BeKTOp MOAENH JIEMEHTa MMEET IOCTOSHHYIO YacTh U
MIEPEMEHHYIO 9aCTh,

3aBUCAIIYI0 OT KOJHMYECTBA JJIEMEHTOB B BEKTOpE IapaMeTPOB MOJIEIH.
OO61mast JHa JOCTYITHOTO B

MoJIeN pabodyero BEKTOpa ONPeeNIeTCss COUCTaHHEM KIIFOYEBBIX
napameTpoB nacnopta WRK u WRP. Ecnu atu kiroueBbie mapamerpbl
MacIOPTa ONPEAEISIIOT HYJIEBYIO [UIMHY pab0dero BeKTopa, TO 3TOT BEKTOP
OTCYTCTBYET B CIIICKE (POPMATLHBIX TAPaMETPOB MOJICITH JJIEMEHTA.

3.3. TlacmopT MozenH dIIeMeHTa.



IMacnopt Mozmeny 37IeMEeHTa PacoIaraeTcs B IePBBIX CTPOKAX MPOTPaMMBI, peaTu3yromei
MOJIETTh IEMEHTA B KOIOHKAX co 2 1o 72 BKmoYuTeNbHO. ECiii OH He ymelaercst Ha OJJHOH CTPOKe, TO
JUTS IEPEHOCA Ha CIIEAYIOIIYIO CTPOKY ITOCIEAHUM CHMBOJIOM TEKYIIeH CTPOKH JOJDKHA OBITH 3amsTas.

IMacnopt Mozmenu >neMeHTa HaunHaeTcs KimoueBsiM cioBoM MODEL. Tlocrne storo maer

UM HOANIPOTPaMMBI, PEATN3YIOMIEH MOIENb IEMEHTA, H, TOCJIE CHMBOIA

nn

:", - CIIMCOK UMEH

KJIFOUEBBIX [1apaMETPOB IACIIOPTa U UX 3HAUEHUH - IIOJI0KUTENbHBIX LENbIX Yucel. FIMs Kiro4eBoro
mapaMmeTpa 1 ero 3Ha4eHUE Pa3AelsII0TCs CHMBOJIOM IIpHCBauBaHus (=). Pa3mmdHbIe KiToueBbIe
[apaMeTPhl B TOM CIUCKE OTAEISIOTCSA IPYL OT APYra 3alsThIMU.

B nmacriopte Moienu sieMeHTa MOTYT OBITh TaKUe KITIOUEBbIC ITAapaMeTPhI:

EXT

ENT

PAR

VPR

STR

STP

- KOJIMYECTBO BHELIHUX CTENEHeH CBOOOIbI MOAEN
antemeHTa (>0). DTOT KIIF0YeBOH ITapaMeTp B
macropTe dJIeMeHTa 00s3aTeneH (Helnb3sl caenarb
OJIEMCHT C HYJICBBIM KOJIMYE€CTBOM BHCITHUX CTereHen
CBOOOIBI).

- KOTMYECTBO BHYTPEHHUX CTEMeHel CBOOO bl MOIENN
aneMeHTa. Eciu 9TOT KIII04eBOl ImapameTp
rmacrmopTa He 3a/1aH, To npenanonaraercst ENT = 0;

- OTIpeneNeT KOJIMYECTBO apaMeTPOB IS 3JIEMCHTOB
C TIOCTOSIHHBIM KOJIMYECTBOM IapaMeTpoB. s
3JIEMEHTOB C IIEPEMEHHBIM KOJIMIECTBOM ITapaMETPOB
- MUHIMAJIbHO BO3MOKHOE KOJIMYECTBO TapaMeTPOB AJIS 3TOT0 dIeMenTa. Eciu
KJIIOUEBOM IapameTp
PAR =e 3a71aH, KOTHYECTBO MapaMETPOB TEMEHTA IPUHUMAETCSA PaBHBIM 1;
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- IPU3HAK TOTO, YTO 3JIEMEHT UMEET IEPEMEHHOE
koiu4uecTBo napamerpoB. Eciu VPR He 3agan nnm pasen 0, canraercs,
YTO 3JIEMEHT UMEET IIOCTOSIHHOE KOJIMYECTBO napamerpoB. Eciu VPR=1,
TO AJIEMEHT UMEET IIePEeMEHHOE KOJIMYECTBO TapaMeTpoB. [Ipu aTom Ha
9Tarie CHHTAKCHYIECKOTO aHAIN3a KOHTPOJIUPYeTCsl, YTOOBI 3a1aHHOe
KOJIMYECTBO MapaMeTPOB IEMEHTA OBLIO HE MEHBIIIE KIIFOUEBOT0
mapamerpa PAR. PazpaGoTank MoxeT moTpe6oBaTh OT TPAHCIATOPA
JIOTIOJTHUTEIIEHOTO KOHTPOJIS KOJIMYECTBA ITapaMeTPOB Ha YETHOCTH U
HEYETHOCTh. Ecy KoJmuecTBO mapaMeTpoB MOAEH IEMEHTa JODKHO
OBITH HEUCTHBIM, TO KJIF04eBOH mapameTp VPR 3anaercs passiam 11, ecn
YETHBIM - TO 21;

- KOJIMYECTBO JIEMCHTOB B HE3aBHCUMOM OT
KOJIMYECTBA NapaMETPOB YaCTH BEKTOPa COCTOSHUSI MOJIEIH dJIeMeHTa (10
ymoganuio = 0);

- OTIPEJIEIISAET, CKOJILKO DJIEMEHTOB BEKTOpa
COCTOSIHMS JIOJDKHO COOTBETCTBOBAThH KAKJIOMY
napaMmeTpy B IEPEMEHHOM 4acTU BEKTOPA
apaMeTpoB. DTOT KIFOUEBOI apaMeTp MOJIe3eH B MOJETAX JJIEMEHTOB C
MIepPEMEHHBIM KOJIMYECTBOM IIapaMeTpoB, KOraa TpeOyeTcst I KaKI0To
HapamMeTpa WK TPYIIEI TapaMeTPOB COXPAHITh KaKylo JTHO0 XapaKTePUCTUKY
cocrosiHus. Harpumep, KOHTaKTHBII 3JIEMEHT, MOAEIUP YOI KOHTAKT



WRK

WRP

ADR

IGN

9JUTUIICA C JIOMaHOM, UCTIOJb3YeT IePEMEHHYIO YacTh BEKTOPa COCTOSHHSI JJIs
COXPAHEHUS TEKYI[Er0 COCTOSHUS JIEMEHTA B KAXKIO0W U3 KOHTAKTHBIX TOUCK
(yauThIBaeTCs TOT PAKT, YTO DIUIHIIC MOKET KOHTAKTUPOBATH C JIOMAHHOH B
HECKOJIbKHMX TOYKaX).
IMPUMEYAHUE.
OO61ast [yinHA BEKTOPA COCTOSHUSI ST K&XKIOTO SJIEMEHTA BBIYUCISICTCS 110
3aBUCHMOCTH
STR +

(<daxTrdeckoe konmuecTBO mapamerpo>-PAR)*STP

- KOJIMYECTBO DJIEMEHTOB B IIOCTOSIHHON 4acTu
pabouero BekTopa Mozenu (1o ymomdasuio = 0).

- OIPEJIEIAET, CKOJILKO 3JIEMEHTOB Pabouero
BEKTOPA IOJIKHO COOTBETCTBOBATh KXKIOMY [IapaMETPy B IEPEMEHHON YacTH
BEKTOpa apaMeTpoB. DTOT KIIOUEBOH IapaMeTp MOJIE3eH B MOAEIAX
JJIEMEHTOB C IIEPEMEHHBIM KOJIMIECTBOM MTapaMeTPOB, KOria TpedyeTcs st
Ka)K0r0 apameTpa WK IPyIIbl IapaMETPOB COXPAHATD PE3YIbTaThl KAKUX-
100 OTHOKPATHBIX BEIYMCIICHUN. THITMYHBIE MOJIENH, B TIACTIOPTE KOTOPBIX
HCIOJIb3YETCs 3TOT KIH0YEBOM IapaMeTp - KOHTAaKTHBII Y4aCTOK, MOJIETb
KyJIa4Ka, TabIrIHast 3aBUCHMOCTh YCHIIHSA OT Ae(opMaIy u T.1.
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IMPUMEYAHUE.
O6mas ;yiHa pabovero BEKTopa, epeaaBaeéMoro MOJIENH dJIeMEHTa,
BBIYHCIISIETCS TIO (hopmyrie
WRK +
(<daxTrdeckoe konuyecTBO napamerpo>-PAR)*WRP

- 3TOT KJIIOYEBOI ITapaMeTp AaeT BO3MOXKHOCTh
M3MEHHTH NIpaBHJIa BBI30Ba Mo deMenTa. Ecin 3amano ADR=2, To
CYMTaETCA, YTO IKOOMAH MOJIeNHN "HalMCcaH OTHOCUTEIBHO cKopocTei”. B atom
cirydae sskoonaH numeeT pasmepHocts Y (N*N, 2), mpu atom Y(I,1)
COOTBETCTBYET IPOU3BOIHBIM IO CKOPOCTAM, Y (I,2) - IpOM3BOIHBIM 11O
yckopeHusM. COOTBETCTBEHHO, pa3MEPHOCTh KaXKJJOT0 U3 BEKTOPOB
MTOTEHIIMANILHBIX TIEPEMEHHBIX YMEHbIaeTcst Ha enuuuity. XJ(1) Oyzmer
COOTBETCTBOBATh CKOPOCTH 110 J-if crenenn cBo6os!1, XJ(2) - yCKOpeHHIO.
ADR=3 - cienyromuii mar B 3TOM HallpaBJIeHUH. Pa3MepHOCTS sikoOmaHa -
Y(N*N,1), Bce mpOM3BOAHBIE - IO YCKOPEHHUSAM, Pa3MEPHOCTH BEKTOpa
MOTEHIMABHBIX MTepeMEHHBIX - Toxke 1. XJ(1) (MOXHO TakKe 3aliChIBATh
npocro XJ, 6e3 yka3aHus HHAEKCcA) - ycKopeHue 1o J-it crenenn cBo6o s, [To
ymonyanuro ADR=1.

- yKa3aHNE BRIYNCIUTEILHOMY SIIPY KOMITIEKCa
UTHOPUPOBATh COOTBETCTBYIOIINE (hparMeHTH! skoonana. IGN=2 rosopur o
TOM, YTO 3JIeMeHTHI sikobnana Y (I,2) sBIsSI0TCS HyJIeBBIMHE (CBOMCTBA MOACIN
3JIEMEHTA HE 3aBHUCAT OT CKOPOCTH), U 3TOT yIaCTOK IKOOMaHa MOJIETIbIO HE
3anoageTcsa. IGN=3 roBopHUT 0 TOM, YTO HYJIEBBIMH SBIISIOTCS JICMEHTEI
sskobmana Y(I,3). IGN=23 roBopuT 0 TOM, 94TO CBOICTBA MOJIENH 3JIEMEHTA
3aBUCST TOJBKO OT IIepEMENICHNS. BaXKHO MMETH BBHUILY, UTO 3TOT KJIIOYEBOIT
IapamMeTp He BIMSeT Ha (aKTHUECKYI0 pa3MEpPHOCTh SIKOOHaHa U eTo
cTpykTypy. Tak, mis mogenu ¢ IGN=2 B sikoOnaHe mo-npexHeMY



IPUCYICTBYIOT 3JIEMEHTBI, OTPAXKAIOIIUE 3aBUCUMOCTh YCUJIMH OT CKOPOCTH,
IIPOCTO OHU CUUTAIOTCS HYJIEBBIMU U BBIYUCIIUTEIBHBIM SIIPOM KOMILIEKCA HE
AHAIIM3UP YFOTCS

Bosmoxnsre couetannss ADR u IGN :

ADR=1,IGN=0 - cooTBeTcTBYET "IOJIHOMY" BJIEMEHTY, OITNCAHHOMY B
paszene
3.1;

ADR=1,IGN=2 - sanemeHT 00J1a1aeT )KECTKOCTHHIMHA U HMHEPIITUOHHBIMHI
cpoiictBamu. Ilpu HanvcaHuM MOAEIM TAKOIO SJIEMEHTA HE
HY)KHO 3a00THTBCS 00 OIIpeeTICHNH 3IEMEHTOB SIKOOHaHa,
CBSI3aHHBIX CO CKOPOCTBIO;
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ADR=1,IGN=3 - anieMeHT ¢ )KEeCTKOCTHBIMHU ¥ BSI3KUMU CBoWcTBamMu. He HyKHO
OTIpPEAENSATh 3JIEMEHTHI IKOOMaHa, CBS3aHHBIE C YCKOPEHHEM

ADR=1,IGN=23- grcTO >X€CTKOCTHOH 371eMeHT. He Hy)XHO onpenemsTh
3NIEMEHTHI IKOOUaHa, CBA3aHHBIE CO CKOPOCTBIO U
YCKOPECHHUEM ;

ADR=2,IGN=0 - BA3KO-WHEPIIMOHHAS dIIEMEHT. B siKOOMaHe OTCYTCTBYET
3JIEMEHTBHI, OTPAKAIOIIHE 3aBUCUMOCTH CHJI OT
HEPEMEILECHU;

ADR=2 IGN=3 - 351eM€HT C BI3KMMH CBONCTBAMH.
DNeMeHTHI IKOOMaHa, OTPaKAIONIUE 3aBUCUMOCTD CHIT OT
HepeMeIIeHuH B IKOOnaHe OTCYICTBYIOT, a 3JICMEHTEI,
OTPaXKAOIIHE 3aBUCHMOCTh OT YCKOPEHHIA, OTIPE/ICIISATH HE

HYXHO;

ADR=3,IGN=0 - uricTo HHEPIIMOHHBI dJIEeMEHT. B sikoOMaHe OTCYTCTBYIOT
YJIEHBI, OTPAKAIOIINE 3aBHCUMOCTh CHJI OT MIepEMEIICHUH 1
CKOpOCTEH.

o ymomaanuro IGN=0.

BakHO OTMETUTB, 4YTO OJJHA U Ta K€ IPOrpaMMa pU pa3nuuHbIX coueraHusix ADR u
IGN MOXeT mpencTaBIATh PA3INIHBIC HICMEHTHI.

ITpumep :

SUBROUTINE PROG (LY, X1, X2, PAR, ...)
REAL * 8 I(1), Y1), X1,X2, PAR (1), K
K = PAR (1)

I(1) = K* (X1-X2)

12) = K* (X2 -X1)

Y1) = K

Y(Q2)=- K

YQ@) =- K

Y4 = K

RETURN



END

Ecmu B macniopre stoif Mmogenu ykazano ADR=1, IGN=23, To 310 - Mozens THHEHHO
YIPYroro 0JJHOMEPHOTO JIEMEHTa, coennHstomero a8a tena. Ecoim ADR=2, IGN=3, To0 310 -
MOJIENb TMHEHHO BSI3KOTO OJTHOMEPHOTO JJIEMEHTA, COSAMHSIONIEro aBa Tena, ecan ADR=3, To 3To
I/IHepHI/IOHHHﬁ JJIeMeHT. B mexaHuke JJIA MOACJIUPOBAHUA TOYECYHOTO MHEPIIUOHHOTO 3JIEMEHTA 3TOT
Al

3JIEMEHT JOJIKEH CTOSITh OHON "HOToi" Ha 3emite. B Hanbourb el cTereHn COOTBETCTBYET
AIEKTPUUECKOH EMKOCTH.
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BHUMAHUE ! Kak cieayer u3 mpUBeIEHHOM BhIIIIe HHPOPMAIINH, 3Ty IPOTPAMMY HETIb35
CUHTATh MOJIENBIO DJIEMEHTA MIPH TAKUX COUETaHUSX KItoueBbIX mapamerpoB ADR u IGN :

ADR=1, IGN=0,
ADR=1, IGN=2,
ADR=1, IGN=3,
ADR=2, IGN=0,

TaK Kak OHa HE 3aIOJIHSAET COOTBETCTBYIOIUE YIaCTKU IKOOHaHa.
T.e., mpu Takux coueTaHuAx nacropTHeIX mapamerpos IGN n ADR mozens SBiIsieTCst HEKOPPEKTHOIA.

3.4. CpaBouHast HHQOpMAIHS O MOJIEIH JJIEMEHTA.

PexomeHayroTCs Ciieyronye paszenbl CIpaBoOYHON HH(YOPMAIUK 10 MOAENHN JJIEMEHTA:

1) mepBast CTpoKa CIIpaBOYHON MH(DOPMAITHH, COJepIKaIIas KpaTkoe Ha3BaHUE MOJIENIN
aneMeHTa (monanaet B cokpamenssiii HELP mo mozxemm);

2) MOTHOE HAa3BaHUE MOEIH IEMEHTA;

3) obnacTh MpUMEHEHHS;

4) onncaHue cTeneHel CB00O Il MOIEIIH;

5) onmcaHue BEKTOpa apaMeTpoB;

6) onmcaHHe TeX JIEMEHTOB Pab09ero BEKTOPa, KOTOPHIE MOTYT OBITH ITOJIC3HBI

MIOJIH30BATEINIO.

3.5. OcoGeHHOCTH BBEIUUCIUTENBHOTO S/Ipa, Ha KOTOPBIE HY)KHO OOpaTUTh BHUMaHHE

Hpu pa3paboTKe MOJICIH JIEMEHTA.

Kpowme atoro monpaszmena 06 0COOEHHOCTIX pa3pabOTKH MOAEIH JJIEMEHTa TOBOPUTCS
TaKKe B CIEYIOIIEM MOoApas/ele, Ha IpUMepe pa3padoTKH KOHKPETHOW MOJIENH dJIeMEHTA.

3.5.1. TIpoBepka mapameTpoB Ha JOMYCTUMOCTh, HAYIIbHbIE MHUITHATU3AIITH
pabodero BEKTOpa M BEKTOPA COCTOSHHUSL.



CBOICTBA MOJIENIH JJICMEHTA ONPEACIISIOTCS ee mapamerpamu. I[1o3ToMy pa3paboTark Mojean
JIOJDKEH YACIHUTE 0C000¢ BHUMAHMUE:

1) mpoBepke mapaMeTpoB MOJICJIN Ha JOITyCTUMOCTE;

2) TOACYCTY TEX UJIN WHBIX BEJINYHNH, UCIIOJB3YIOIINX 3HAYCHUS ITapaMETPOB
Mozenu. Hanbosiee THITHYHBIN ciTydaif - 3T0
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OJTHOKPATHBIH MOACYET IMEMEHTOB pabodero BEKTopa MOAEIH,
3aBUCAILINX OT IIAPaMETPOB.

B xone pa3paboTku Mopenu >IeMeHTa He0OXOJMMO ITPeycMaTpUBaTh BOSMOXHOCTh
BHE3aITHOW CMEHBI MTapaMeTPOB 110 XOIy UHTErPUPOBaHUs. 37€Ch MBI OTBJIEKAeMCS OT MOCTECTBHII
TaKO# CMEHBI TapaMeTPOB ISl TEKYIIEro pacyera (HampuMep, yaap CTpaurHOW CHITBI IO
MEXaHUYEeCKOHN CHCTEME MOXKHO BBI3BATh, XOPOILIEHBKO C)KaB CTEP)KEHb HEOOIBINOH KECTKOCTH U
3aTeM YBEITMYHB €0 JKECTKOCTh Ha HECKOJIBbKO MOPsAKOB). UTo KacaeTcs BxogHoro si3bika PRADIS, To

910 0obecreunBaeTcs ucnob3oanreM 3aroaoska SREPLACE B coueTanny ¢ 3aroJIOBKOM
$RESTORE.

IToaToMy pa3paboTanK MOAETH 3JEMEHTA JJOJDKEH IPELyCMOTPETh BCE HEOOXOIMMBIE
MIPOBEPKH NApaMETPOB Ha JIOMYCTUMOCTh U HEOOXOIUMbIE OJTHOKpaTHbIC Beruucienus [IP1
KAXIOM HOBOM BbI3OBE ITPOTPAMMbBI UHTEI'PUPOBAHUAI.

HyXHO NONUEpKHYTh 3[1€CH, UTO YCIOBHS
IF (NSTEP .EQ. 0) n IF(NEWINT .EQ. 1)

HE UACHTHYHBI. [IepBoe U3 HUX BBIOIHAETCS TOJIBKO B
caMoM HadJajie pacuera, Ha "HyJIeBOM Iare MHTerpupoBaHus". Bropoenpu kax1 oM HOBOM BBI30BE
IIPOTpaMMBbI HHTETpHpoBaHus. HampumMep, BEIOTHAETCSA TaKOE 3aJaHNE HAa PacyeT:

$ RUN:

Iepaerif atan maTerpuposanust' SHTERM (END=1)
Bropoit atan uaTerpupoBanus’' SHTERM (END=1.5)
Tpernit atan narerpuposanus’ SHTERM (END=2)

B srom cirydae yenosue IF (NEWINT .EQ. 1) 6yaer o xoxy pacdera BEIIOTHATHCS
Tpu paza. Kpome toro, oHo
BBITTOJTHACTCS BCAKHUH pa3, KOTJa I0JIb30BaTeNb 3allyCKAeT 3a/1aHNe
IULsl yKke cpOpMHUPOBAaHHON MOJIENH, B KOTOPOM IPHUCYTCTBYET 3ar0JI0BOK
SRESTORE.

Taxum 06pa30M, HCIIOJIb30BAHUE B MOACIIN DJICMCHTA JJI1 BXO/J1a B 0J10K
OJHOKPATHBIX BBIYHCIICHU IIPOBEPKU

IF (NEWINT EQ. 1)

CTanyeT oT HerHHTHOCTeﬁ, CBS3AHHBIX C COBMCCTHBIM HCITIOJIB30BAHUCM
3aroioBkoB SREPLACE u SRESTORE.

Jlnaraoctrka HEBEPHOTO 3HAUSHHSI TOTO MUJIM MHOTO TIapaMeTpa OCYIIECTBIISIETCS] CaM O
MOJIETIBIO | TOJKHA CONTPOBOXKIATHCS YCTAHOBKOH COOTBETCTBYIOIIETO KOa BO3BPAaTa (CM. BHIIIE
ommucanne COMMON nepemennoit CODE. [Ipu HeBepHOM 3HaYEHHUH MTapaMeTpa MOJIETH dJIeMEHTA



3agaror CODE=100). [TonydaeHue Takoro curHaia BEIYUCIUTEIbHBIM sApoM Komiuiekca PRADIS
MPUBOAXT K HEME/JICHHOMY MPEKPAIICHUIO aHATM3a C BBIAYCH COOTBETCTBYIOIEO
nuarnoctuaeckoro coodmenus B paiia SYSPRINT. TXT.
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IMpumep dbparMeHTa MOJEIH IEMEHTA, TI€ OCYIIECTBIIAETCS IIPOBEPKA JOIIYCTUMOCTH
3HA4YECHHSI OJHOTO U3 [IapaMeTPOB.

IF (NEWINT .EQ. 1), THEN
IF (PAR (1) .LT.0.D0) , THEN

IMapamerp PAR(1) npu HOBOM BEI3OBE
IIPOTPaMMBbI HHTETPUPOBAHNS UMEET
HEIOMYCTUMOE 3HAUCHHE.
IF (CODE .LT. 100), THEN
CODE = 100
NAME NAMEMD
ENDIF C
Coo0mienne 06 omuOKe 1 aBapHUUHBII BBIXO
U3 MOJIEIH DJIEMEHTA.

aaan

oNe!

RETURN
ELSE
OIHOKpATHBIN TOJICUET SIIEMEHTOB
pabodero BEKTOpa, 3aBUCSIINX
ot PAR(1) u npyrue ogHOKpaTHbIE

BBIUUCJICHUA .
WRK (1) =PAR (1) **2

aaaan

END IF END IF

3.5.2. OcobGeHHOCTH MOJIeNeH IIEMEHTOB, 3aJafONIX HAYaTbHbIEC YCIOBHSL.

B xommekce PRADIS nmeetcs rpymma Mojenel 31eMeHTOB, IpeAHa3HaYeHHbIX I
3a1aHUSI HAYAIBHBIX 3HAYEHIH IOTEHI[NATbHBIX IEPEMEHHBIX (Ha4aIbHBIX CKOPOCTEH M HA4aJIbHBIX
nepeMenieHuit). Ity onepanuro MoxHO ocyiectButh TOJIBKO HA HYJIEBOM IIATE
WHTETPUPOBAHIS. Ha nocnenyronux marax naTerpuposanus moaens HE MOXET
N3MEHATH 3HAUYEHI S IIOTEHIIUAJIBHBIX ITEPEMEHHBIX, nepenaBaeMbIx B Hee B KauecTBe
mapameTpoB. Takue MONBITKH IPHUBERYT K HEellpeICKa3yeMbIM MocneAcTBHIM. Kpome Toro, Moaensio
3JIEMEHTA JIOJDKHA YIUTHIBATHCS BHE3AITHO MPHIIE/IIAs TOJIB30BATENI0 MBICTb B XOJI€ Pacuera
N3MEHHTH HA4albHYI0 CKOPOCTh (WJI HAaYATBHOE IIEPEMEICHHE).

Ipn MHANHATI3a0NN HaYalbHBIX 3HAYEHUI MOTCHIINAIFHBIX IEPEMEHHBIX MOJIEIb
3JIEeMEHTA JIOJDKHA caMa 3a00TUTHCS O TOM, YTOOBI HE IIPOHU30IILIO IPOTHBOPEUUBOI YCTAHOBKH
3HAYCHUU NOTCHIIMAIBHOU IIepeMEHHOI. T.€., Hellb3s IIepeyCTaHaB/IMBaTh 3HAYCHUS TIOTEHIIUAIbHOM
HIEPEMEHHOM, YK€ YCTaHOBJIEHHOI'O JPYrod MOJEIbI0. JJUarHOCTUKA TaKOU CUTYalUU OCYILECTBIISETCS
CaMoW MOZENBIO U JI0JKHA COTPOBOXKAATHCSA YCTAHOBKOM COOTBETCTBYIOLIETO 3HAYEHH S KOJIa
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Bo3Bparta (cM. Beimie onrcanne COMMON nepemennoit CODE. Ipu
IIPOTHBOPEUNBOH ycTaHOBKE MoTeHInana 3a1at0T CODE=90). [Tomydenue
TaKOTO CHUTHAJIa BEIYUCIUTEIBHBIM siipoM KoMiutekca PRADIS npusoaut k
HEMEAJICHHOMY ITPEKPAIeHHUIO aHATIN3a C BBIAAYCH COOTBETCTBYIOIIETO
nuarnoctuaeckoro coodmenus B paiia SYSPRINT. TXT.

CTEIEHN CBOOOIBI.

oloNe!

aaaan

aaaan

[Ipumep dpparMenTa MOETH AIEMEHTA, Y KOTOPOil B
KadecTBe IapameTpa 3aJacTcs HadaJbHOe 3HaYE€HHE CKOPOCTH MEPBOH

IF (NEWINT .EQ. 1), THEN

THEN

THEN

VO =PAR(1)
IF (NSTEP .EQ. 0) , THEN
Brruncnenus na HYJIEBOM IIATE
MUHTETPUPOBAHUA
IF ( ABS (X1(2) .GT. RLMIN .AND.
ABS (V0-X1(2)) .GT. RLMIN )
THEN
IF (CODE .LT.90),

CODE = 90
NAME = NAMEMD
END IF
CooOmienne 00 omudke u
aBapUHHBIN BBIXOJ U3 MOZEIU
3JIEMCHTA.
RETURN
ELSE
X1 (2) = VO
WRK (1) = VO END IF
ELSE

Berancnenns mpu HOBOM BXO/I€ B IPOTPaMMy
naTerpuposanus, Ho HE HA HYJIEBOM IIIATE
WHTETPUPOBAHIIA.
IF (WRK(1) .NE. V0)
THEN

IombITKa IEpEyCTAaHOBUTH
HadaIbHYI0 CKOPOCTbH IO X0y
pacuera.

IF (CODE .LT. 100),

CODE = 100
NAME = NAMEMD
END IF
Coobmienne 00 ommrOKe U BEIXO U3
MPOrpaMMEI.

RETURN END [IF
END IF END IF
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3.5.3. Yuer BO3MOXXKHOCTH HCIIOJIB30BaHUS PA3NNYHBIX CXEM HHTETPUPOBAHUS U
o0ecreyeHe HOBTOPHOH BXOIUMOCTH B MOZIEIIb dIIEMEHTA.

Bcnencrsue Toro, uto PRADIS aist ananu3a mpoieccoB BO BpeMEHHON 00J1acTh MOXKET
HCTIONIB30BATh PA3IMYHBIC CXEMBI HHTETPHUPOBAHMS, HCIIOIb30BaHue m1ara nHrerpuposanus (COMMON
nepemenHast STEP) mug onpeneneHns MOTOKOB U BEIYHCIICHHS AKOOMaHa BHYTPH MOJIECTH HE
XKETaTelnbHO (€CIM TOBOPUTH OTKPOBEHHO - TO 3alpeIieH0. EqMHCTBEeHHOE HCKITIOUCHHUE -
HCTIONIB30BAHME TEKYIIET0 [IIara HHTETPUPOBAHUS JJIS AIIIP OKCUMAITHH IIPOM3BOAHBIX IO BpEMEHHU
BEIIII€ BTOPOTO MOPSI/IKA).

Emie pa3 Hy)xHO 00paTuTh BHUMaHHE TOJIb30BATEINS HA TaKKe (DaKTOPHI, KaK
MHOI'OKPATHOE o6pamiesne k MOZEIsIM JIEMEHTOB Ha KaXIOM IIIare HHTErPHUPOBAHUS U
BO3MOYKHOE MHOTOKPATHOE BXOXK/ICHHUE OHOW M TOM K€ MOJEIH DJIEMEHTA B CTPYKTYPY MOIEITH
o0beKTa (a 3HAUNT, © MHOTOKpaTHOE 0OpalieHne K MOIESIM JIEMEHTOB B MpeJiesiax OAHON HTepaIriuu
Merona HproToHa). DTO IPUBOIUT K IBYM BaXKHBIM OCOOSHHOCTSIM MTPOTPAMMHUPOBAHUS TAKOTO pojia
MOJIYIIEH :

1) HyXHO OBITH OCTOPOXHBIMH C OIIEPATOPAMH TUITA
ALFA = ALFA + DALFA,

MOCKOJBKY B TIpe/iesiax OHOTO [ara MHTErpupoBaHust OH
MOXKCET BBITIOJHATHCSA HEOMTPEACTICHHOEC KOJIMYECTBO pas. B Takux
WM TTOXOXKUX LEJSIX UCTIOb3YeTCS BEKTOP COCTOSIHUSI MOCIHN
3JIeMeHTa (CM. IpUMep, MPHUBEACHHBIN BBIIIE TPU OIIMCAHUU BEKTOpa
COCTOSTHHSI MOZIETIH).

2) XxpaHEHHE KaKuX-IT100 BeMn4rH B coxpansieMbIX (SAVE) mokanbHBIX
MEePEMEHHBIX TAKXKE MOXKET IPUBECTHU K PAIY IPoOJIeM H3-3a TOT0, 9TO OHA U Ta K€ MOJEIb
MOXET HCIIOIB30BATECS B CTPYKType 00BeKTa MHOrOKpaTHO. HarmpumMep, B onmcanun Kakoii-
00 CTPYKTYPHI MOJICNIb CTEPIKHS MOYKET IPUCYTCTBOBATH HECKOJIBKO pa3, y KOKIOH U3 3THX
MoJieniel MOXKeT OBITh pa3iIMyYHas HadalbHas JIMHA. Torna, ecian pa3paboTIuK MOJEIH
JIEMEHTA XOUET COXPAHUTh HaYalIbHYIO JAJIMHY CTEP>KHS, OH HE MOKET IIPOCTO BBIYUCIUTh €€
u 3anioMHUTH B SAVE nepemMeHHoi n3-3a TOro, 4TO MIPH CIEAYIOIIEM BX0XKISHHHN B MOJIENb
OHa OyZieT IepeBBIYHCIeHA IS APYroTO COUETaH!s TapaMeTPOB - B MOJIETH 00BEKTa MOXKET
MIPUCYTCTBOBATh OOJBIIOE KOJMUYECTBO CTEPIKHEH. B 9TOM cilydae ncnomb3yercs Tak
Ha3bIBAGMBIN pabounii BEKTOP MOJIETH 3JeMeHTa. [ KaX10T0 BXOXKICHUS MOJIEITH 3JIEMEHTa
B MOZETh 00BEKTa 3aBOJUTCS CBOSI YHUKAIBHAS KOIHS paboduero BeKTopa.

J1y1s1 BBITTOJTHEHUS BEIYHMCIICHHH M XpPAaHEHUS IPOMEKYTOUHBIX BETMYHH MOJETH YIEMEHTa
MOXET HCIONb30BaTh pab0ounii BEKTOP M BEKTOP COCTOSHUSI.
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3.5.4. HexoTopsle qpyrue BaxxHbIe 0COOCHHOCTH MOJIETIeH DIIEMEHTOB.



1) ITockobKy HyJIEBOH IIar He SBISETCS IIOJHOLEHHBIM [IIarOM WHTETPUPOBAHHUS, TO
BEIUHCIICHHE gkoOnana »neMenTa npu NSTEP=0 moxHo He mpoBoauTs. OHAKO, TOTOKOBEIE
IIepeMEHHBIE PEKOMEH IyeTCs BBIYHCIATH (OHH MOTYT ITOIIacTh B (Dailyl pe3ynmbTaToB, B KOTOPHIN Ha
HYJICBOM II1are MPOBOANTCS 3aIIMCh HAYATBHOTO COCTOSHUS BBIXOIHBIX IEPEMEHHBIX ).

2) PazpaboTunk MOMIENH dIIEMEHTA JIOJHKEH 00paTUTh BHUMAHUE HA TO, YTO BETUIHHBI
YCHUJIHIA, TCHEPUPYEMBIX MOICIIBEO 3JIEMEHTA TIPU OTCYTCTBHH BHEIIHErO BO3ICHCTBHS, JTOJDKHBI OBITH
PaBHBI HYITIO.

3) B Momensx 371eMEHTOB AenaeTcs 00JIbII0e KOTHYECTBO IPOMEKYTOUHBIX BEIYUCICHHH.
Kpome Toro, gacto 6e3 0coOBIX 3aTpaT MOYKHO ITO/ICYUTATh T€ WM HHBIC BEIMIUHBI, KOTOPBIE MOTYT
0Ka3aThbCs MOJIE3HBIMHU KaK BBIXOHBIC ITePEMEHHBIE (CHIIBI © MOMEHTHI B JIOKAJbHOH CHCTEME
KOOPJIMHAT, HANIPSDKEHUS U T.1.). Pa3paboTdmk qomkeH 0OpaTuTh BHUMAHHUE HA 3TOT (QakT U
o0ecreunTs JOMOTHUTEIbHBIC YTOOCTBA MOJIB30BATEIIO €ro Mojenu. Kak mpaBuito, a1eMeHThI
pabouero BeKTOpa, IpeAHAa3HAYCHHBIE K HCIOIH30BAaHHUIO B KAUECTBE BBIXOIHBIX IIEPEMEHHBIX,
JIOJDKHBI HAXOJUTHCS B Hadaie pabodyero BEeKTopa u JOJDKHbI ObITh onrcanbl B HELP'e mo moneny.

3.6. [Ipumep pazpabOTKH MOJEIH DJIEMEHTA.

3.6.1. ITocranoBKa 3ama4n.

PaccmoTpuM 31€ch Tiporece pa3paboTKH U BKIIOYSHHSI B COCTaB KOMILIEKCa
PRADIS HOBOI MOA€EIN dIEMEHTA.

IMpenmonoxum, 4To Mepes MoJb30BaTeIeM CTOUT 3a/1aua aHaIu3a CUCTEMBI U3 IBYX Tell,
COBEpILAIOIINX IJIOCKOe ABMKeHHe. Kax10e 13 Ten XxapakTepu3yeTcsi CBoel Maccoit  MOMEHTOM
HWHEPHIUU OTHOCUTECIIBHO IIEHTPA TAXKECTHU. ]_IeHTpI)I TAXKECTU ABYX TEJI CBA3AHBI UACATIbHO pryFOﬁ
CBSI3b10, paboTaroIIel Ha pacTsKeHHUE - CkaTtre. Ko BTOpoMy Tely BEpTHKAIBHO BHHU3 IPHIOKEHA
cmta. Cxema 3Toi cucTeMbl n300pakeHa Ha puc. 3.3.

JlomyctrM, 9TO MBI He 00HApYKHIN B OMOIMOTEKaX KOMIUIEKCA HIKaKOTO 3IEMEHTa,
MO3BOJISAIOIIETO PEATU30BATL NACATBHYIO YIPYIYIO CBSI3b MEXKAY TEIAMU JJIs IJIOCKOTO JBUKEHUS, U
YBEpPEHBI, YTO ITOTO JIEMEHTA TaM JACHCTBUTENBHO HET (B IPOTUBHOM CIIydae JIydIlle BOCTIONB30BATHCS
KOHCYJIbTallMeH 3HAIOIIETO YEIOBEKA). Pe3ynbTaThl JEKOMIIO3UIINN CUCTEMBI Ha 3JIEMEHTHI
WLTIOCTPUPYIOTCs puc.3.4. BoiaeneHsl cieayoniie 3IeMeHThbI, HE0OX0IUMBbIe AJist (OpMUPOBAHUS
MOJIEIH :

- TOYEYHBII WHEPIOHHBIH 3IEMEHT, COBEepIIalomuii miockoe asmxenue (MD,- Tero 1,
Temno 2);

- HCTOYHHK mocTosiHHOM cuitbl (F, Cuna);
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- UACATFHO YIPYIHi 3JIEMEHT, ABIDKYIIUICA B ITIOCKOCTH M PAOOTAOLIIH Ha PACTSKEHUE -
oxkarue (77?7 , UneanpHast yrpyrast CBA3b).

B xauecTBe He0OX0JMMOTO KOMMEHTapHst I00aBUM, YTO 3/1€Ch PACCMaTPUBAETCS TOJIBKO
TUIOTETHYECKUi IpuMep s Goliee I0LpOOHOr0 3HAKOMCTBA ¢ BKIIOUEHHUEM B COCTaB KOMILIEKCa
MoJienH 1eMenTa. Eciu xe B BaleM KoMIUIeKce JeHCTBUTENbHO HET IIOJOOHOr0 31eMeHTa (CKaxeM,
3JIEMEHTHI TPYIIIBI CTEP)KHEH ), TO MOXKeTe OBITh YBEPEHBI, YTO OH HAXOAUTCS B aJaMOBOM (T.€.,
COBEPIICHHO T0JIOM) COCTOSIHUU.



Hrak, nepea HaMu BO BeCh POCT BCTalla 3a/1a4a pa3pabOTKH MOJIENH JJIEMEHTa,
PEaITN3YIOIIETo HICAIBHYIO YIIPYTYIO OCEBYIO CBSI3b (T.€., CUJIOBbIE ()aKTOPBHI e CTBYIOT BJIOJIb OCH
9JIEMEHTA) ISl IUIOCKOTO JBHIKECHHUS - T.€., MOJIEIb IIPY)KUHBI PACTSIKEHHSI-CHKATHS.

3.6.2. OCHOBHBIE 3aBHCHMOCTH JUI MOJIEIIH JJIEMEHTA H €€ ITapaMeTpHI.

Kak crnemyer n3 napopmanuu, IpUBEACHHON B 3TOH I1aBe, MOJIeNb pa3pabaTeIBAeMOTO
HaMHU 3JICMCHTA 110 3aJaHHBbIM 3HAYCHUAM nepeMemeHHﬁ LEHTPOB MACC ABYX COCANHACMBIX €10 TEJI
JIOJDKHA OMPE/IeITHTh BEMMIHHEI ¢, ¢ Kotopeimu CUCTEMA JIEMCTBYET HA DJIEMEHT u
YAaCTHBIC TPOMU3BOJIHBIC OT CHJI IO ITEPEMEIICHUAM.

MeI cobupaeMcst ZOBECTHU [ETI0 [0 CO3[aHHs HOAMPOrpaMMBl, PEATU3YIOIIE MOAENb 3TOTO
aneMeHTa. [ToaToMy, 11t TOTO, YTOOBI MOXKHO OBIJIO JIETKO Pa300paThCs ¢ TEKCTOM IPOTPAMMEI, HIDKE
BO BCEX BBIKJIAIKaxX Oy/IeM HCIIOIB30BaTh 0003HAYEHHS IEPEMEHHBIX U TapaMeTPOB, KOTOPHIE B
JlaJIbHENIIEM BOUYT B TEKCT IPOrPaMMBL.

Bennuuny 1eiCTBYIOLIEH HA 2JIEMEHT OCEBOM CUJIBI MOXKHO OIPEENIUTh U3 3aKkoHa I'yka:
F=U*K 3.1)

, T1e U - nedopmarust pacTsKeHHUs HIEMEHTA,
K - ko3¢ ¢umnment ynpyrocru,
F - oceBas pacrarusaroinas cuia.

Ha xaxp1it 13 KOHIIOB IPYKHUHBI OYAYT 1efiCTBOBATH CHIIBI, PABHBIE IO a0COIIOTHOM
BennuuHE F 1 B3aMMHO IPOTHBOIIONIOKHO HaNpaBlieHHbIE. [laHHbIe, HEOOXOXUMBIE TSI MX
OIIPENENEHNS

- HavaJbHBIE KOOPIMHATH KOHIIOB TPYKUHBI (33aI0TCS B KaYeCTBE MapaMeTPOB MOIEIIH ).
Hauanbabie koopauHatel Toukn A o6o3naunm XAO, YAO, Touku B - XBO0, YBO;

- IepeMeIIeH s IPYXHUHBI [0 KK U3 CTeTIeHeH CBOOOIHI !
X1 - mepemernieHue TOUKH A 0T HAYAJIHHOTO MOJIOXKEHHS B HAIIPaBIeHUH och X, X2 -
MepeMeIIeHNe TOYKH A 0T HA9aTbHOTO MOJIOKEHHS B HAIIPaBIEHUH ocH Y, X3 -
HepeMelleHr e TOUKY B 0T HauaJIbHOTO MOJIOKEHUS B
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HampaplieHnH och X, X4 - mepeMelieHne TOUKH B OT HauanbHOTrO MOJ0KEeHUS B
HarpaBJyieHHH ocH Y. Takum 06pa3om, MOJIETb JJIeMeHTa OyeT UMETh YeThIpE CTEICHH
CBOOO/IBI;
- K03(hHUITHEHT KECTKOCTH (3a4aeTcsl B Ka4eCTBE ITapaMeTpa MOAEIN ).
Pacuernast cxema HpYXHWHBI M 3aBUCHMOCTH [UISl OIpPEICNICHUS BEIWYHMH YCHUIIHH,

JIEHCTBYIONINX HA MPYXHUHY CO CTOPOHBI CHCTEMBI 10 KKIOH U3 CTENEHEH CBOOOBI, TPUBOISTCS
Ha puc. 3.5.

3.6.3. SIkoOuaH srIeMeHTa.



B ocHoBe 3aBuCHMOCTEI! 11 CHIIOBBIX (DaKTOPOB, MOMYYCHHBIX B IPEABIAYIIEM ITyHKTE,
NexuT 3aKkoH ['yka. PaspabaTriBaemMblii 27IeMEHT He 00J1a/1aeT HHEPIIMOHHBIMU U BSI3KOCTHBIMHU
cBoiicTBamH. [T03TOMY HEOOXOANMO U TOCTATOYHO BEIYHUCINTH TONBKO Ty 4acTh SKOOHMAaHa dJIEMEHTA,
KOTOpast OTpa)kaeT 3aBUCUMOCTbD CHUJI OT TIEpEMENIeHHH. DTO MacCHB U3 16 3JIeMeHTOB (ITPOU3BOIHBIC
KaX/IOW M3 4EeTBIPEX CHJI I10 YETBIPeM IepeMemeHusiM). ToT (axT, 9To MPOU3BOAHBIE OT CHJI 11O
CKOPOCTSIM M YCKOPEHUSIM PaBHBI HYIIIO, OTPa3UM COOTBETCTBYIOIIM OTIPEIEICHHEM JIEMEHTOB
nacriopta ADR u IGN.

Bcemomuanm, uto kommnonenTamu ssikoouana seisitorest YACTHBIE npousBoHbIE OT CHIT TTO
COOTBETCTBYIOIIMM ITOTEHIIMATBHBIM [IEPEMEHHBIM (3TO 03HAYAET, B YaCTHOCTH, uyTo dXi/dX1=0). s
XpaHeHus! SKoOnaHa UCII0JIb3yeM OJHOMEPHBIH MaccuB. Tor/a repBble YeThIpe dJIeMEHTa ITOTO
MaccuBa - IPOU3BOHBIC OT IIEPBOW CUJIBI II0 COOTBETCTBYIOIIUM IIEPEMELICHHSIM, CIESYIOIINE YEThIPe
9JIEMEHTA - POU3BOIHBIE OT BTOPO#i CHUJIBI U T.[.

B oxoHUaTenbHBIX BBIPpAXKCHUAX JI SIKOOMAHOB MCIIOJIH30BaHbI PEIYIbTATHI HECKOJIbKUX
MIPOMEKYTOYHBIX BBIKJIA/IOK !

1) dL/dX1 = (SQRT((XB-XA)**2+(YB-YA)**2)) =
= 2*(XB-XA)*(XB-XA)' /2L

VYuuTeIBas, 4TO dXA/dX1 = 1; dXB/dX1 = 0, mosy4aum:
dL/dX1 = - (XB-XA)/L =- COS (ALFA)
AHaITOru4HO

dL/dX2 =- SIN (ALFA)
dL/dX3 = - dL/dX]1
dL/dX4 = - dL/dX2

2) dCOS(ALFA)/dX1 = (XB-XA)/L) =
= (-L - dL/AX1*(XB-XA)) /L**2 =
= (-1 + COS(ALFA)*COS(ALFA)) /L=
= - SIN(ALFA)**2 / L
dCOS(ALFA)/dX2 = (0 - dL/dX2*(XB-XA)) /L*¥*2 =
= SIN(ALFA)*COS(ALFA) /L
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dSIN(ALFA)/dX1 = COS(ALFA)*SIN(ALFA)/L
dSIN(ALFA)/dX2 = - COS(ALFA)**2 /L

dCOS(ALFA)/dX3 = - dCOS(ALFA)/dX1
dCOS(ALFA)/dX4 = - dCOS(ALFA)/dX2
dSIN(ALFA)/dX3 = - dSIN(ALFAYdX 1
dSIN(ALFA)/dX3 = - dSIN(ALFAYdX 1

Takum 00pazom, IKOOMaH pa3padaThIBAEMOT0 JIEMEHTA BBITIISAUT TaK:

Y (1) = dF1/dX1 = - K * (dL/dX1*COS(ALFA) +
+ U*dCOS(ALFA)/dX1) =
=K * (-COS(ALFA)**2 -
- U/L*SIN(ALFA)**2) ) =
=K * (- | + LO/L * SIN(ALFA)**2)



Y (2) = dF1/dX2 = - K * (dL/dX2*COS(ALFA) +
+ U*dCOS(ALFA)/dX2)
=K * (- SIN(ALFA)*COS(ALFA) +
+ U/L*SIN(ALFA*COS(ALFA) =
= K* (LO/L * SIN(ALFA)*COS(ALFA))

YQB)=-Y()
Y#)=-Y(@2)

Y (5) = dF2/dX1 = - K * (dL/dX1*SIN(ALFA) +
+ U*dSIN(ALFA)/dX1) =
= K* (LO/L * SIN(ALFA)*COS(ALFA))
Y (6) = dF2/dX2 = - K * (-1 + LO/L * COS(ALFA)**2)
Y (7)=-Y (5)
Y (8)=-Y (6)

Ucxonst u3 dakta, uto F3 = -F1, a F4 = -F2, npon3BoHEbIE 10 IEPEMEIIECHUSAM OT TPEThel
CHJIBI Oy/TyT paBHBI COOTBETCTBEHHBIM ITPONU3BOIHBIM OT IIEPBOH CHUIBI C TPOTHBOIOJIOXKHBIM 3HAKOM, a
IIPOU3BOHBIC OT YETBEPTOM CHJIBI - COOTBETCTBEHHBIM IIPOM3BOAHBIM OT BTOpO# cuibl. Kpome Toro,
YIHUTBIBAsI 3aBHUCHMOCTB JUISI OIIPEIeNICHUs TeKYI el JIMHBI npyKuHbl, nmeeM dFn/dX1=-dFn/dX3,
dFn/dX2=-dFn/dX4.

Camasi clioXHasi ¥ OTBETCTBEHHAsl 4acTh PabOThI Hajl MOJIEIBIO JIEMEHTA - TIOJIydYeHHUE ero
sikoOMaHa - 3aBepIeHa.

3.6.4. OcoOsbIe cuTyanuu.

BaxHBIM BOITPOCOM ITpH 00ECIICUEHUH BEIYHCIUTEIFHON HAAEKHOCTH MOJIEITH JICMEHTa
SIBJISIETCSI BOITPOC HASHTU(DUKAIIMK 0COOBIX cuTyaruii. OOBIYHO OH pacmajaercs Ha ABa Cirydast -
JIMarHOCTHKA OIIHOOK B ITapaMeTpax 3JIeMEHTa U TUarHOCTHKA OIINOOK IO XO/Y BBIYHCICHUH (MBI
II0JIaraeM, 4To II0JIb30BaTellb, KaK M aBTOPHI, CTPEMUTCS He MTOJyJaTh IPephIBaHusAME "o Mope',
T.e., m30eraer nenuth Ha 0, U3BIEKaTh KOPHH U3 OTPHUIATEIHHBIX YHCET U COBEPINATD APYTHUE
07100 HBIC BEI3BIBAIOIINE TOCTYIIKH).
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1) ITapameTpsl MomenH pa3pabaTeIBAEMOT0 HAMHU 3JIEMEHTa MOTYT COJEPKaTh OLIHOKY B
JBYX CIIydasiX - KOTJla OHH OIPEAEIISIOT JIEMEHT HYJIEBOI AJIMHBI WIN 33Jal0T OTPUIATEIBHYIO
KECTKOCTb.

Ctporo roBops, HyJIeBasi HauaIbHas [UIMHA JJIEeMEHTa KaK TaKoBasi He SBIIACTCS OMUOKOM,
nockossKy LO B Hammx BBIKJIAIKAX HUT/IE HE IPUCYTCTBYET B 3HAMEHaTene. boiee cepbe3HbIM
SIBIISIETCS TOT (DAKT, UTO €CIIM TaKOH 3JIeMEHT He OyneT nedopMupoBaThCs Ha IEPBOIT XxKe UTepalii,
TO €ro JUIMHA M1O-IPEKHEMY OCTAaHETCS HyJIeBOW. B MpUBEACHHBIX 3aBUCUMOCTAX TEKYILasl IJIUHA
MIPHUCYTCTBYET B 3HAMEHATESAX OJTyIEHHBIX BRIpaKeHHH. T.e., 3TOT cirydail JomkeH 00pabaTeIBaThCs
OTJIEJIbHO, C UCII0JIb30BAHUEM CIIELIUANILHO [TOyYEHHBIX 3aBUCUMOCTEH. YUUTBIBAsL, UTO B
MOJABIISIOIIEM OOJTBITMHCTBE CITydaeB 3TH BO3MOKHOCTH IEMEHTA HCIO0Ib30BaThCs He OYyIyT,
IPUHATO PELICHUE 3alIPETUTh HYJIEBYIO HAYAIbHYIO JJIMHY CTEPKHS.

Becbma onacHBIM € TOUKHM 3peHUS BBIYMCIICHUHN SBIIIETCS Clydail OTpULIATEIbHOM
JKECTKOCTH. TaKoil JIEMEHT, MOIydHB JI00YI0, CKOJIb YTOJJHO Mayio aedopmanuto, Oyaer
TeHEePUPOBATh CUITy, HAIIPaBJICHHYIO Ha ee yBenndyenue. 1 uem Oomnbiie OyaeT nedopMarius, TeM
6ousbIre Oynet 3Ta crta. MexaHH4YeCKHX YCTPOICTB ¢ TAKUMHE CBOICTBAMH B PEabHOM KHU3HU HE
BCTPEUYACTCSL.



2) B xoze BEIUMCIEHUH MOXKET ObITh €IMHCTBEHHASI 0CO0ast CUTYaIVs - HyJIeBasl TEKYIIast
JUIMHA JJIEMEHTA.

3.6.5. BeiOop nMeHH MOAEIH IPYKUHBL.

BaxxHbIM sBIISIETCS BOIIpOC BLI60pa UMCHU MOACIIH DJIECMCHTA. HpI/I BKJIIOYEHUHU HOBOM
MOJIENH dIIeMeHTa B cocTaB Komiiekca PRADIS Heo0X0oauMo NMETh BBUY CIIEAYIOIINE
CcOOOpakeHusI:

1) Nms MOACIIH 3JICMCHTA JOJIKHO OBIThH MHEMOHUYHBIM, T.€., 10 BOBMOXHOCTHU OTpaAXKaTb
ee Ha3HaueHwue. [Ipu 3ToM He crenyer 3a0p1Bath, uTo cranapT FORTRANa gomyckaeTr B mMeHH
MOIIPOrPaMMBI HCIIOJIH30BaTh HE Oosee 6 CHMBOJIOB.

2) NMs Mozenu 3JIeMeHTa JTOJDKHO TTO3BOJISATH MOIYIUTh U3 HETO MMS IpaguIecKoro
oOpaza mo ymon4aHuio (mpaBuia 00pa3oBaHUs HMEH TpapuiIecKkux 00pa3oB, COOTBETCTBYIOIIUX
MOJIEITH MIEMEHTA 110 YMOIYAHHUIO, CM. B IJIaBE 5 HACTOSIIETO PYKOBOJACTBA). Eciin mMeTs BBUAY 3TH
MIPaBUIIA, TO B MOJIEIIH AJIEMEHTA 3aIPEIICHO :

- €CIIM MMsI MOJISIIH JIEMEHTa COIEPIKUT 4 UK 5 CHMBOJIOB, HCIIOIb30BATh B KA4ECTBE
HOCJIeHEro cuMBoJIa UG py (13-3a TOro, 4TO IPU 00pa30BaHUHN UMEHY IpadHIECKOTo
o0paza Io-yMOJTIaHUI0 UM TaKOI MOJIEITH JIEMEHTa peBepCUpyeTcs);

- €CIIM UMsI MOJIEIIH JIEMEHTAa COZIEPIKUT 6 CUMBOJIOB, TO HEIb3s HCIOIb30BaTh HUPPY B
Ka4ecTBE 5 CHMBOJIa IMEHU (TaK Kak Iepe]] peBepCUPOBAHIEM TaKOT0 HMEHU
MIOCJICAHUI CHUMBOJI OTOpAChIBAaeTCs).
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Hcxonst n3 mpaBmil popMUPOBaHUS UMEHH rpaduueckoro oopasa, BceM MOAETIIM
OJIEMCHTOB, IIATH MEPBLIX CUMBOJIOB UMCHU KOTOPBIX COBIIAJatOT, COOTBETCTBYET 11O YMOJTYAHUTIO
OJIMH ¥ TOT ke rpaduueckuii 00pa3. ITo caenaHo aiist o0eceueHus BO3MOXKHOCTH Pean3aiun
rpaduyeckux 00pa3oB, COOTBETCTBYIOIIHNX IPYITIaM MOXO0KUX AJIeMeHTOB. [109TOMY eciu BbI Jjaete
MOJIENH JJIEMEHTa UMsI, HACTOJIBKO TI0X0XKee Ha MMSI MOJICIIN YK€ IPUCYTCTBYIOIIETO MK OyIyiiero
3JIEMEHTA, HY)KHO 00s3aTeIbHO MPUHUMATh 3TOT (hakT BO BHUMAHHUE.

3) Vms Mozenu 31eMeHTa He JJOIDKHO IepeceKaThes C MMEHAMH APYTUX MOAYIIEH,
BKJIIOYCHHBIX B PACHINPIACMBIC OMOJIMOTEKH KOMILIEKCa (I/IX CIIMCOK MOYXHO IMTOJIYYUThb IO KOMaHA¢
ARM ?). TTone3HO MOMY4UTh TaKKe U3 MPEAIOJIaraéMoro IMEH! MOJIENU UMl Tpaduueckoro oopasa,
KOTOPBIH OYIEeT COOTBETCTBOBATH 3TOH MOJAEIH 3JIEMEHTA [T0-yMOIYaHHUIO (CM. TTIaBy 5), 1
MIPOCIEIUTD, YTOOBI OHO TaK)Ke HE IIePECeKaIoch C IMEHAMU MOJIYIICH, BKITFOYCHHBIX B paCIINpseMbIe
OMOIMOTEKH KOMITIIEKCa.

4) Nms Mozenu >JIeMeHTa He JIOJDKHO IIePEeceKaThCs C UMEHAMH MOIIIPOrpaMM
BBIYHCITUTEIBHOTO sipa KoMIriekca. CIUCOK 3ape3epBHPOBAHHBIX UMEH MPHUBOANTCS B [IprinoxeHnn

2 K HACTOSIIIEMY IOKyMEHTY.

5) Umst Mmopenu diieMeHTa He JODKHO nepecekarbest ¢ uMeHamu COMMON-610k0B,
HCTIONIB3YeMBIX BEIYHCINTEIBHBIM sapoM kommiekca : NOTAT, GRCONF, FLDSCR.

6) B xauecTBe MMEHH MOJIEIH MIEMEHTA HENb3sI MCIOIB30BaTh nMeHa VOO0 - V99.

Jns Hamero nmpumepa Beibepem ums mojenu snementa LINKD - JIMH(=LIN)etinsbrii
yupyruii(K) sanemenT, coBepmaromuii miockoe(D) asmkenne. B nansHelmem BceM MoIeIsIM



3JIEMEHTOB, IMEHA KOTOPBIX OymyT HaunmHaThea cuMBosiamu LINKD, Gynet o ymonganuio
COOTBETCTBOBATh OAMH U TOT e rpadudeckuit 0o6pas - DKNIL. Ero nms Takxe He mepecekaercs ¢
3ape3epBUPOBAHHBIMY UMEHAMHU BBIUMCIUTENBHOIO A1pa U UMEHAMU, BKJIIOUEHHBIMY B HACTOAILEE
BpeMs B OMOIMOTEKH KOMILIEKCa.

3.6.6. [TacmopT Momenu dreMenTa.

PazpabarsiBaeMbIif aIeMeHT UMeeT deThIpe creneHn cBoboas! (EXT=4). [Tapamerpst
3JIEMEHTA - Ha9aTbHbBIE KOOPIMHATHI KOHI[OB U Kod(dummeHT xecTkocTd (PAR=5). UToOH He
BBIUHCIIATh HAYAIBHYIO JUTMHY 3JIEMEHTA Ha KaXI0W UTEpPaIiy, IPU IEPBOM 00pAICHUH K
MOJIETN 3aTIOMHUM HavdalbHYIO JJIMHY B IIEPBOM dJIeMeHTe pabouero Bektopa. Kpome Toro, B
XOJIe pacyeToB AJIS TeX WM MHBIX 33/[a4 MOXKET OBITh MOJIE3HO BEIYUCIATH TEKYIIYIO IITHHY
3JIEMEHTA M OCEBYIO CHITy. 3aIIOMHUM HX, COOTBETCTBEHHO, BO BTOPOM H TPETHEM JIEMEHTaX
pabouero Bektopa (T.e., WRK=3). SIkoOuan Mozmenu seMeHTa 3anucad OTHOCUTEIBHO
nepemernenuiit (ADR=1) u He 3aBucut ot ckopocteii n yckopenuit (IGN=23). Kimrouensie
napamerpsl VPR, STP, WRP nis 31011 Mosenu pasusI 0, TOTOMY B TaCIIOPTE HX MOXKHO HE
3a/1aBaTh.
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3.6.7. Texct Moaeau DJIEMEHTA.

IIponmenaB MoArOTOBUTENBHYIO PabOTY, IPUCTYIIaeM HEITOCPEACTBEHHO K
KOAWPOBAHMIO TeKCTa nporpammsel. HeoOXoauMbIe KOMMEHTapUHU K HEMY !

1) NMs Mozenu >7ieMeHTa JIydIle 3all0MUHATh B KA9eCTBE CHMBOJIBHOTO IIapaMeTpa,
3HauEHHE KOTOPOMY IIPHCBAMBATh B HaYajIe IPOTrPaMMBI (B HEITOCPEICTBEHHOH OJIM30CTH OT
oneparopa SUBROUTINE). Toraa, mpu pa3paboTKe IEMEHTOB ¢ TOXOXKUMHE () YHKIIHSIMH, KOTa
tekcT mozaemu LINKD Gepetcst B KauecTBe IPOTOTHUIIA, CHIDKAETCSA BEPOSITHOCTD TOTO, YTO
paspaboTyuk 3a0yJeT U3MEHHUTD OIEePaTophl, EPEChIAloIINe UM MoienH B iepeMeHHyr0 NAME B
0c00BIX cuTyarusax. OmmnbKa Takoro poja SBIAETCS JOCTaTOYHO PACIPOCTPAHEHHOM.

2) HaganpHas 1MHA 3IEMEHTA CBSI3H (PAacCTOSTHIE MEXTy €r0 KOHIIAMH ) TOACYUTHIBACTCS
IIpH IepBOM OOpaIeHNH K MO dIeMeHTa u 3arromuHaercas B WRK(1).

3) Nmeercs TonbKO 4 21eMeHTa SKOOMaHa, KOTOpble HEOOXOANMO HOJCUNTHIBATS.
OcranbpHBIE MTOMYJaroTCs, UCXO0s u3 coobpaxenui, 9to F(3)=-F(1), F(4)=-F(2), dFn/dX1=-dFn/dX3,
dFn/dX2=-dFn/dX4.

4) B HEKOTOPHIX CITydasx yI0OHO BBI3BIBATH MOJIENb dJIEMEHTA B KadecTBe "moaMoaenn"
13 IPYIUX MOJENer dJIEMEeHTOB - "cynepanemeHToB". Torna ObBaeT HeXxeNnaTeIbHBIM ITe4aTaTh 13
MOMOJIETIH COOOIIEHNUS O HEBEPHBIX MTapaMeTpax TN aBapUiTHBIX CUTYaIHsX. bioknpoBaHus
reyaru yao0HO JOOUBATHCS OOHYICHUEM HOMEpa YCTPOMCTBA TSl BBIBO/IA JMATHOCTHY CCKIX
COOOIIEHN TTPU BBI30BE MOIMOJIENH U3 cylepaieMenTa. Hampumep :

SYSOLD = SYSPRN
SYSPRN =0
CALL LINKD (F, Y, X1, X2, X3, X4, PAR, WRK) C
C He 3a6b1Th BoccTaHOBUTH 3HaYeHnE iepeMeHHol SY SPRN !
SYSPRN =SYSOLD



J1s Toro, 4T0OBI 00ECIICUHTH 3Ty BO3MOKHOCTS, IIepe]] IIe4aThIo II000T0 JHarHOCTUIECKOr0
coo0meHns B (aiii cooOImeHnH ocymecTBiseTcs mpoBepka nepemenHoit SYSPRN Ha HepaBeHCTBO
HYIIIO.

5) UroOs!I Bama MOJEb HE BRITIISIIENA Oeoi BOPOHOI Cpean APYrux MOAENIeH, 1
cooOIIeHne, BblJaBaeMOe MOJIENBI0, XOpotIo J0xKuIoch B SYSPRINT.TXT, Heo6xoauMo mpH BbIAa4ue
COOOIIEeHHsI BCeTia cOONIIOaTh TaKoH ero popMar, Kak B IPUBEACHHBIX IpuMepax. 11 He 3a05IBaTh,
9TO Ha IEPBOM MECTE B COOOIIEHUH BCET/[a UAET UM MOJENIH, KOTOPOE BEIJAET 3TO COOOIICHHE.
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C MODEL LINKD: EXT=4, PAR=5, WRK=3, ADR=1, IGN=23
C
C Jata coznanus: 03/14/92 01:34pm
C Jara nocnenneit koppexktuposku: 07/21/94 01:43am
C
C HELP UneanpHas yrpyrast oceBast CBSI3b JJISl TUIOCKOTO JIBYKEHHUS
C HELP HA3BAHMUE: WneanbHbIi ynpyruii 3JIeMeHT 15 citydast
C HELP IJIOCKOTO JIBUIKEHHS, pa0OTAIOMNA Ha
C HELP pacTsKeHHe-CoKaTHE.
C
C HELP OBJIACTH ITPUMEHEHUS : Mexanuka.
C
C HELP CTEITEHU CBOBOJBI:

C HELP 1 - nocrynarensHas B HanpaBieHn# ocut OX T. A 3JieMeHTa;
C HELP 2 - nocrynarensHas B HanpaBieHn# ocu OY T. A a5ieMeHTa;
C HELP 3 - nocrynarensHas B HanpasieHun ocu OX 1. B anemenra;
C HELP 4 - nocrynarensHas B HanpasieHun ocu OY T. B anemenra.
C

C HELP ITAPAMETPHI:

C HELP 1 - naganpHas abcipcca TOYKH A 3JIEMEHTa;

C HELP 2 - HavanpHast OpAWHATA TOYKU A 3JIEMEHTa,

C HELP 3 - naganeHas abcijucca Touku B snemenra;

C HELP 4 - navanpHas opAWHATA TOYKU B amemenTa.

C HELP IIPUMEYAHME. Toukun A u B B HawansHOM
C HELP MOJ0XKEHUU HE JIOJKHBI COBMA/IATh;

C HELP 5 - ko3¢ pumuent xectkoctu (>=0).

C

C HELP DJIEMEHTBI PABOUYEI'O BEKTOPA :
C HELP 1 - nagyanpHas JjIdHa 3JIEMEHTA;
C HELP 2 - Texymas [UITHHA 3JIEMEHTa;
C HELP 3 - Texymas BeTMIHA OCEBOTO YCIUIHSI.
C HELP
C HELP OCOBBIE CUTYALIUN :
C HELP B cnydae, ecitit B X0/1€ BRIYHCIICHUH TEKYIIAs [UIMHA YIEMEHTa
C HELP craroButcs 6:m3k0if k 0, OCYIIecTBIISICTCS aBapUIHBIH BBIXO]
C HELP u3 moznenu.
C
SUBROUTINE LINKD (F, Y, X1, X2, X3, X4, PAR, WRK) C
C Nwms monenn
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CHARACTER * 8§ NAMEMD
PARAMETER (NAMEMD ="LINKD ")

ITepenaBaemble mapameTpbl:

REAL *8 F(1), Y (1), PAR (1), WRK(1),
X1(1), X2(1), X3(1), X4(1)

HepeMeHHLIe Y KOHCTAHTHI

REAL *8 XAO, YAO, XBO, YBo,
XA, YA, XB, YB,
K, L0, L, 8]
REAL * 8 SINAL, COSAL

Heumenosanasiit COMMON - 610K :
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REAL * 8 TIME, STEP, STEPOI,STEP02, SMIN,
VALO001, VAL002, STEPMD, TIMEND

CHARACTER * 8 NAME

INTEGER * 4 NSTEP, SYSPRN, NITER, ITR

INTEGER * 2 CODE, NUMINT, NUMPRV, CODSTP, CODGRF, , NEWINT, MINSTP

nenonMmenosanaas COMMON-o061acTs
COMMON TIME, STEP, STEPO1, STEP02, SMIN,

VAL001, VAL002, STEPMD, TIMEND, NAME,

NSTEP, SYSPRN, NITER, ITR,
NUMINT, NUMPRYV, CODSTP, CODGREF,
NEWINT, MINSTP

Iepemennsie monmenoBanHOi COMMON-o6macti /NOTAT/
REAL * 8 RLMAX, RLMIN, INTMAX, MSHEPS,
PI, REZA, REZB, REZC

ITonmenosannas COMMON-o6macts /NOTAT/
COMMON /NOTAT/
RLMAX, RLMIN, INTMAX, MSHEPS,
PI, REZA, REZB, REZC

I/IHI/II_[I/IaJ'II/ISaHI/ISI nmapaMeTpoOB U HAKOIIJICHHBIX BEJIMYUH !

JKecTKoCTh BJ1eMEHTa M ero HavanbHasl JIHHA

XA0 = PAR (1)
YA0 = PAR (2)
XB0 = PAR (3)
YBO = PAR (4)
K = PAR (5)

IF (NEWINT .EQ.1), THEN
OMHOKpATHBIC BHIUMCIICHHS TSI KQXKI0TO HOBOTO
o0paleHus K MPorpaMMe HHTETPUPOBAHMS.

CODE,
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LO = DSQRT ((XA0-XB0)**2 + (YA0-YBO0)**2)

IIpoBepka 3HaUEHU TAPAMETPOB HA OIYCTUMOCTb:

IF(LO LE. RLMIN .OR.
. K .LT. 0.D0)
s THEN
=====> EXIT ABapUifHBIN BBIXOJ] U3 MOJIEIH :
IF(CODE .LT. 100), THEN
CODE = 100
NAME = NAMEMD
END IF

[euats B SYSPRINT coobmienns 06
omuOKe B mapameTpax :
IF(SYSPRN.GT.0), THEN
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IF(LO .LE. RLMIN), THEN

WRITE(SYSPRN,900) NAMEMD, , XA0, YAO, ,

XB0, YBO
END IF
IF(K .LT. 0.D0 ) , THEN

WRITE(SYSPRN,901) NAMEMD, K END [F

END IF
RETURN
END IF
Kosen mpoBepku A0MyCTUMOCTH TapaMETPOB
WRK (1)=L1L0C
END IF
Konen 01HOKpaTHBIX BEIYUCIIEHUN B IpOTpamMMe.

Brruncnenust mpu Kax oM oOpaieHin K mporpaMmme
LO = WRK (1)

Texylue KOOpAUHATH! KOHLIOB 3JIEMEHTA:

XA = XI1(1) + XA0
YA = X2(1) + YAO
XB = X3(1) + XB0
YB = X4(1)+ YBO

Texymas 11uHa
L = DSQRT ((XA-XB)**2 + (YA-YB)**2)
Ecmu nymaa 6mm3ka k 0, TO aBapUIHBIN BEIXOJ] U3 MOETH
IF (L.LE.RLMIN ), THEN

=====>EXIT ABapuifHbII BBIXO U3 MOJEIH :
IF (CODE LT.75),

THEN
CODE =175
NAME = NAMEMD

END IF



IF (SYSPRN.GT.0), THEN
WRITE(SYSPRN,902) NAMEMD END IF

RETURN
END IF
C
C HanpagJisionye KOCHHYChI OCH 3JIEMEHTa
COSAL = (XB-XA)/L
SINAL=(YB-YA)/LC
C Jedbopmarus cTepkHS :
U = L -LO
C
C VYeunus mo ocsiM KOOPAMHAT !
F(1) = -K* U* COSAL
F(2) = -K* U* SINAL
I - 24
F(3) = -F()
F4)=-F(2)C
C Berruncienne 3J1eMeHTOB SKOOHaHa :
Y (1)=-K*(-1.D0 + LO/L * SINAL*SINAL)
Y (2)= K*( LO/L * SINAL*COSAL)
Y(3)=-Y(1)
Y(4)=-Y(2)
C
Y (5= K*( LO/L * SINAL*COSAL)
Y (6)=-K*(-1.D0 + LO/L * COSAL*COSAL)
Y(7)=-Y(5)
Y (8)=-Y(6)
C
Y(9)=-Y(1)
Y (10)=-Y (2)
Y(A1)=-Y@3)
Y (12)=-Y (4)
C
Y (13)=-Y (5)
Y (14)=-Y (6)
Y (15 =-Y(7)
Y (16)=-Y (8)
C
C OcraBimmecs 3JIeMeHTHI pabodero BeKTopa (TeKymmas JIHa
C 1 OCeBasi CHJIa CO CBOMM 3HAKOM)
WRK (2)=L
WRK (3)=U*K
RETURN
900 FORMAT (/T4,A8,"',

T15,'Omnbka B KOOpAXHATAX IEMEHTa,'
/T15,'mpuBoAsIIas K HYJIEBOM JJIHE : '
/T15,'xoopaunatet Touku A =',2(G11.5,2X),
/T15,'xoopanHaTsl Touku B =',2(G11.5,2X))
901 FORMAT (/T4,A8,"",

, T15,'OmubouHOE 331aHKE KECTKOCTH:'
, /T15,ectrocth =',G11.5)
902 FORMAT (/T4,A8,"",
, T15,'InuHa snemMenTa B Xo/ie Beranciaennii omuska x 0.")



END

3.6.8. ABTOHOMHOE TECTHPOBAHNE MOJICIH JIEMEHTA.

OdeHb BaXHBIM JTAIllOM B pa3pabOTKe MOJIENIN IEMEHTA SIBIIECTCS aBTOHOMHOE
TECTHPOBAHUE pPa3pabOTaHHON MoAeNnH. M3 mpuBeIeHHON BhINIe HH(GOPMAITUH CTAHOBUTCS SICHO, YTO
HanboJIee CI0KHAst M OTBETCTBEHHAs YaCTh IPOTrPAMMBI, PEATH3YIOIIei MOJIENb 3JIEMEHTA - TO €¢
sikoOuan. Jlaxe 1Jist TaKOH MPOCTOM MOJIENH, KaK B pa300paHHOM MpUMeEpe, ero MOoJIydeHne
IIPEJCTaBIISACT ONpeaeTIeHHbIE TPYTHOCTH. [IpsSMBIM clieCTBHEM OIMIMOKY NP BEIYMCIICHUHN sIKOOMaHa
SIBJISIETCS HECXOUMOCTD IIPU PEIICHNH CUCTEMbI HEIMHEWHBIX ypaBHEHUU. B nydiiem cinydae, eciu
omuOKka "He3HaUUTENbHas ", IpOrpaMMa HHTErPUPOBAHUS OyeT CHIBHO IPOOHUTH BEIMIHHY IIara u
TEPATH OOJBIIOE KOJMYECTBO MAroB. B xymmem - mpomecc BEIYUCICHUI IPOCTO 000pBETCs.
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H03TOMy ABTOHOMHO€ TCCTUPOBAHNE MOJCIIN DJICMCHTA ABJIACTCA HeO6XOI[I/IMI)IM IaromM B
ee paspabotke. Kak mpaBuiio, AJist 3TOTo MUIIETCs HecnoxkHas rojoBHast mporpamma Ha FORTRANe,
3aj71aua KOTOPOM - HHUIIMANN3aIUsl COOTBEeTCTBYIONIUX 3neMmeHToB COMMON-6710Ka, BBOJ
IapaMeTPOB MOJICIH HIEMEHTA M BBI30B MOJIENIN JIEMEHTA IIPH ONPEICTICHHBIX 3HAYCHUAX
nepeMenieHuit (Ckopocrel, yckopenuit). [Tocne 3Toro mo ka0 CTeneHun CBOOOIBI IENAI0TCsI
HeOOoTbIINe IPHUPACHAS IIepeMeIleHuH (CKOpOoCTel, yCKOPEHUIT), U BRITUCIISIOTCS YHCICHHBIC
3HAaYEHMS DIIEMEHTOB SIK0OMaHa. BeIunciieHHbIE YHCIIEHHO 3HAYEHNS IKOOMaHa CpaBHUBAIOTCA C
paccUNTaHHBIMU MOJIENBIO B HCXOHOM Touke. ECTeCTBEeHHO, YTO OHM OYAyT HECKOJIBKO Pa3IHIaThCs.
OI[HaKO, 9TO OTJIMYUC MJIA ITPABUIIbHO BEIYHCIICHHBIX SIKOOMaHOB 1) JOJIDKHO OBITh HE3HAYUTEIHLHBIM H
2) MOMKHO YMEHBIIATHCS IIPH YMEHBIICHUH IPUPAIIEHUS [TepEMEIICHUS (CKOPOCTH, YCKOPEHNUS).

IIpuBeneM npumMep Tako IPOrpaMMbl, UCIIOJIB30BAHHON AJI TECTUPOBAHUS MOJEIH
anemenTa LINKD :

REAL *81(4), 11(4), Y(16,3), YTMP(16,3)
REAL * 8 X1(3), X2(3), X3(3), X4(3)
REAL * 8 PAR(0:5), WRK(3)
C
REAL * 8 DDX, Y1, Y2
INTEGER * 4 NUM, LLL
C
C HeunmenoBauusiii COMMON - 010K :
C
REAL *8 TIME, STEP, STEPOI, STEP02, SMIN,
, VAL001, VAL002, STEPMD, TIMEND
CHARACTER * 8 NAME
INTEGER *4 NSTEP, SYSPRN, NITER, ITR
INTEGER * 2 CODE, NUMINT, NUMPRV, CODSTP, CODGRF, , NEWINT, MINSTP
C
C nenoumenoBanHas COMMON-o61acTh
COMMON TIME, STEP, STEPO1, STEP02, SMIN,
, VAL001, VAL002, STEPMD, TIMEND, NAME,
, NSTEP, SYSPRN, NITER, ITR, CODE,
, NUMINT, NUMPRV, CODSTP, CODGRF,
, NEWINT, MINSTP
C
C [epemennsie monmenoBanHoii COMMON-o61acti /NOTAT/

REAL * 8 RLMAX, RLMIN, INTMAX, MSHEPS,
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PI, REZA, REZB, REZC
ITonmenosannas COMMON-o06macts /NOTAT/
COMMON /NOTAT/
RLMAX, RLMIN, INTMAX, MSHEPS,
PI, REZA, REZB, REZC

Hauaneusre naunmannsanum daeMeaToB COMMON-6110k0B
Henonmenosanusiiit COMMON - 610k

TIME = 0. DO

STEP = 0. DO

STEPO1 = 0. DO

STEP02 = 0. DO

SMIN 1. D-10
I - 26

VAL001 = 0. DO

VAL002 = 0. DO

STEPMD = 0.01 DO

TIMEND = 0.1 DO

NAME =" !

NSTEP = 0

SYSPRN =10

NITER =0

ITR =7

CODE =0

NUMINT =1

NUMPRV =1

CODSTP =1

CODGRF =0

NEWINT =1

MINSTP =1

COMMON - o6macte NOTAT

PI =DACOS (-1.D0)

RLMIN = 1.D-100
MSHEPS=1.D-14

OPEN (FILE="SYSPRINT.TXT",UNIT=SY SPRN)

CONTINUE
BBox mapamerpoB Mojenu 3neMeHTa
PAR (0)=5.
PRINT *;' XA0, YAO, XB0, YBO ?'
READ (5, *) PAR(1), PAR(2), PAR(3), PAR(4)
PRINT *! K ?'
READ (5, *) PAR(S)
[ar yncnenHoro auddepeHnpoBaHus
PRINT *; DDX ?'
READ (5, *) DDX

Bri3oB mogenu anemenTa npu NSTEP = 0, NEWINT=1
CALL LINKD (LY, X1, X2, X3, X4, PAR(1), WRK)
IF (CODE .GT. 0),, THEN

PRINT *,' Omn6xka B mapamerpax, CODE=',CODE CODE = 0
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GO TO 20 END IF

VYcranaBnuBaem "mepBslit mar nHTerpuposanus”. NEWINT = 0.
NSTEP =1
NITER =1
NEWINT=0C
CONTINUE
Ikt mpoBepky sTkOOMaHa MPH Pa3HBIX 3HAYCHHSX
rnepeMelieHu
PRINT *,' Emie Touka ? (1 - na)'
READ (5,*) NUM
IF(NUM .NE. 1) STOP
BBoj 3HaueHMI nepeMeleHuil
PRINT *, ' 3nauenus nepemeniennit X1 ... X4 7'
READ (5,*) X1(1),X2(1),X3(1),X4(1)
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BbI130B MOzien TIpH 3aJaHHBIX 3HAYEHHSIX TIepeMeIIeHn I
CALLLINKD (LY, X1, X2, X3, X4, PAR(1), WRK) C
PacneuaTka BekTOpa ycHIUi.
WRITE (6 ,799) ((LLL),LLL=1,4)
WRITE (SYSPRN,799) ((LLL),LLL=1,4)

CONTINUE
UmncneHHas IpoBepka sKoOnaHa
PRINT *, ' BBequTe HOMEp y311a'
READ (5, *) NUM
Ecmu NUM > 4, nepeiifeM K ciieayromei Toake
IF (NUM.GT.4) GOTO 50 C
J1ist annpoKCHMMAalHU YaCTHBIX IIPOU3BOAHBIX UCIIOIb3YeM
LEHTPaIbHBIC PA3HOCTH.
IF (NUM.EQ.1) X1 (1)=X1 (1) - DDX
IF (NUM.EQ.2) X2 (1)=X2 (1) - DDX
IF (NUM.EQ.3) X3 (1)=X3 (1) - DDX
IF (NUM.EQ.4) X4 (1)=X4 (1) - DDX
CALL LINKD (I,LYTMP,X1,X2,X3,X4,PAR(1),WRK) C
IF (NUM.EQ.1) X1 (1)=X1 (1) + DDX*2
IF (NUM.EQ.2) X2 (1)=X2 (1) + DDX*2
IF (NUM.EQ.3) X3 (1)=X3 (1) + DDX*2
IF (NUM.EQ.4) X4 (1)=X4 (1) + DDX*2
CALL LINKD (I1,YTMP,X1,X2,X3,X4,PAR(1),WRK) C
WRITE (6,800) NUM

UrncneHHOE OIpeieNICHHE JIEMEHTOB IK00HaHa,
pacrneuaTka 3HaueHUH 2JIEMEHTOB SIKOOMaHa,
TMOJIYYCHHBIX MOACIbIO, 1 YUCICHHBIX 3HAUYEHUN

sIKOOMaHa.

DO 200 LLL~1,4
Y1 = (I1(LLL)-I(LLL))/DDX/2
Y2 =Y (4*(LLL-1)*NUM,1)

Ecnu Y1 gocraro4yHo BeIMKO, Ie4aTaeM
OTHOCHTENIbHYIO Pa3HOCTb, B MPOTUBHOM CJIydae -
a0 COIOTHYIO.



IF (ABS(Y1) .GT. SQRT (RLMIN)), THEN
WRITE (6,900) LLL, Y1, Y2,
, (Y1-Y2) /Y1 * 100.

ELSE
WRITE (6,900) LLL, Y1, Y2,,
(Y1-Y2)
END IF 200 CONTINUE
C
IF (NUM.EQ.1) X1 (1) =X1 (1) - DDX IF (NUM.EQ.2) X2 (1) =
X2 (1) - DDX IF (NUM.EQ.3) X3 (1) = X3 (1) - DDX IF
(NUM.EQ4) X4 (1)=X4 (1) - DDX
C
GO TO 100
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C
799 FORMAT (2X, '"Ycunus B 3aaHHO# TOUKe:',
, /,2X,' FAX='D12.5,
, /12X, FAY=',D12.5,
, /,2X,' FBX='D12.5,
, 12X, FBY='D12.5)
800 FORMAT (/1X,'TIpouzBoansle cui o ',12,' mepeMeHHOI:',
, //10X,'arcIeHHbIe AQHATUTHYECKHE pasauna /)
900 FORMAT (1X,I3, 3D15.5)
C
END

ABTOHOMHOE TECTHPOBAHHE, TPOBOIMUMOE C UCIIOJIL30BAHUEM TAKOTO POJIa MPOrPaMM,
IOJDKHO OBITH BO3MOXKHO 0oJiee moanbiM. Eciu He 00s13aTenbHO0, TO 0YEHD JKEIaTENbHO
OCYIIECTRIIATH :

1) mpoBepKy IOBEJCHUS MOJIENIN B OCOOBIX CUTYalusAX (IIPH COOTBETCTBYIONIEM 3aJaHUN
IapaMeTpOB MOJICIIN WM OIPEETICHUH ITepeMeIIeHU I (CKOPOCTeH, YCKOpeHn ),

2)aHaAaTHUTHUECK Y I NPOBEPKY PACCUATHIBACMBIX YCHJIMH HpPH 3aJaHHOM
COYCTaHUHN UCXOOHBIX MapaMETPOB U 3HAYCHUAX
HepeMeIIeHuit (CKopocTei, yCKopeHni);

3) ecnu anrOpUTM MOJIENH COJEPIKUT BETBICHUS, TO BECh KOMIUIEKC IPOBEPOK TAKUM
00pa3oM, 4TOOBI OCYIIECTBUTH MTPOBEPKY BCEX YACTEH IMPOTPaMMBbI XOTs ObI OJIHH pas.

Crnenyer mpu3HaTh BeCbMa MaIOBEPOSTHBIM UCXO/I, TP KOTOPOM B XOZI€
aBTOHOMHOT'O TECTHPOBAHUS He Oy/eT HaiiieHo Hu ofgHOoH omnoOku (Takoe ObIBaeT TOMBKO IS
cambIx ipocTeix Moaeneit). UIIIUTE, JA OBPAIIETE.

U eme. Ommbxy, HaWEHHBIE IPH ABTOHOMHOM TECTHPOBAHUH MOJICIIH JJIEMEHTA,
00XO0IATCS 3HAYMTENBHO JICIIEBIIE, YeM OIIHNOKH, KOTOPbIE TPOSBUIIICH B MOJIEIH JIEMEHTA, KOT/1a OHA
BOIILIA B COCTAB MOJIEIH CIIOKHOHN TeXHHUIECKO# cucteMsl. Torna HaliTh 1 006e3BpeIuTh X OymeT
3HAYUTEIBHO CIOKHEE.

3.6.9. TexcT MOAENN TEXHUIECKON CHCTEMBI Ha SI3BIKE
PRADIS c¢ ucrnions3oBanuem siementa LINKD.



Urak, aBTOHOMHOE TECTUPOBAaHHE MOJEIU 3JEMEHTA 3aBEPILICHO YCIEIIHO.
Teneps BKIIIOYUM €€ B COCTaB KOMILJIEKCa
KOMaH 101

> ARM + LINKD

Ecnu Bce crienano mpaBUIBHO, TO IO 3TOH KOMaH e Oy/IeT morydeH 00beKTHRIH MOY/Ib
Mozenu yemerTa. OH Oyner BximroueH B Oubmmnoreky CURRENT.LIB. CnipaBounast nH(popManus mo
MOJIeIIH IeMEeHTa OyieT TOMEIeHa B CHCTEeMHBIH kaTanor. C 3T0ro MOMEHTa

mr-29

OHA CTaHOBMTCS JOCTYITHOM JJIsl CITPABKH 110 MOJIENHN DJIEMEHTA B
pexume ON LINE (3to mHyx)kHO OBA3ATEJIBHO ITPOBEPUTD !):

> ARM ? - B 00IIyIO CIIpaBKy 1o OuOInoTeKaM
KOMIUIEKCa JIOMDKHA [OTacTh
uHpOpMAIUS O HA3HAYCHUY MOIYJIS
LINKD;

> ARM ? LINKD - ToJHAas HHPOPMAIUS O MOJIENN
anementa LINKD.

Teneps MOJEIb DJIEMEHTA MOXKHO TECTUPOBATh B COCTaBe KomIuiekca. Ham kaxercs, 4To
HeroxuM noaxogom Oynetr BCEI'IA BocipiHEMATh MEpBBIE 3aITyCKH Pa3pab0TaHHOTO MOIYIIS KakK
TECTOBBIE 1 0OTHOCHTBCS K HUM TaK e IPUIUPIUBO, KaK M K aBTOHOMHOMY TECTHPOBaHHIO
moayis. Eme mydie - mepBble TECTHI Ul pa3pab0TaHHOTO 2IE€MEHTA JeNaTh Ha CIEHAIbHO
pa3paboTaHHBIX MOAETAX TEXHIHYECKHUX cucTeM. Hanpumep, i1t Hamero ciydas - 9T0:

- cTaTrdeckas qedopMariys IpyKIHbI CHIION, HAaIlpaBJICHHOH BI OB OCH;

- TECTUPOBAHUE B PEKUME IIPYKUHHOIO MAITHUKA IIPU PA3INYHBIX HAaYaIbHBIX YIJIOBBIX
HOJIOKEHUSX IIPYKUHBL;

- TCCTUPOBAHUE B PEKUME MATEMATUICCKOTO MassTHUKA.

Kasxaprit Tect, mo BO3MOXKHOCTH, OIbKeH conpoBoxkaarkes AHAJIMTUYECKOU
MIPOBEPKOI pe3ynbTaroB. BooO1ie, kauecTBo 1 el CTBEHHOCTh TECTa MOYKHO OIIEHUTH 110
BO3MOJKHOCTH €0 aHAIMTHYECKOH MPOBEPKHU.

OxoHUaTeNbHOHN CTaanel pa3pabOTKH MOJIENIN IeMeHTa OyIeT CTaIus TECTHPOBAHHS B
COCTaBe MOJIeTH TPeOyeMOoH TEXHHYIECKOH CHCTEMBI (B JaHHOM ciydae - puc. 3.3). Hmxe npuBogutes
TEKCT 310l Mojienu Ha s3b1ke PRADIS:

$ DATA :

Hentp tsxectu Tena 1 =1, 1

Hentp Tsxectn Tena 2 =2, 2

Macca u momeHT nHepumu Tena 1 =1, 0.1
Macca u MmomeHT nHepumu Tena 1 =2, 0.1
XKectkocts cBsizu =5 E3

Cumma = 1.E3
$ FRAGMENT :
#BASE : 7

# STRUCTURE :



Teno 1 '™D (1 2 3; Macca 1 MOMEHT nHepIuH Tena 1)
Teno 2 'MD (4 5 6; Macca 1 MOMEHT HHEPITUH Tena 2)
Ces3p 'LINKD (1 2 4 5; Ilentp Tsixectn Tena 1,
IenTp TsDXKECTH TENA 2,
XKectrocts cBsizu ) Cuna 'F (5; Cuia)

# OUTPUT :
[epememenue Tena 2X 'X (4; 1)
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Iepememnienne Tena 2Y 'X (5; 1)
Jnuna csizu "X (W:Css3b (2); 1)
Yeunne nepopmarun'X (W:Csass (3); 1)

$ RUN:
Pacuer 'SHTERM (END=1)

$ PRINT :
PesynpTate! pacuera 'DISP ()

$ END

3.7. Emme oguH npuMep MOAEIH 3JIEMEHTA.

B kauecrse elie 0JHOro IpOCTOro NpuMepa NPUBEJEM TEKCT MOJENIN TOUEYHOTO
MHEPLMOHHOIO 3JIEMEHTA, LIEHTP MacC KOTOPOI0 U TOYKA IPUIIOKEHHUS HAIPY3KU HE COBIIAAAI0T
(cTereHn cBOOOIBI IMEIOT HEKOTOPBII AKCIEHTPHCUTET OTHOCHTEIIFHO IIEHTPa MACC). DTOT IPUMEP
XapaKTepeH TeM, YTO CHJIOBBIE (DaKTOPHI 3/1€Ch 3aBHUCAT OT IIEPEMEIICHUH, CKOPOCTEl 1 YyCKOpeHHIH
(T.e., TKOOMAaH MMEET BCE TPH COCTABIISIFOLINX).

IockonpKy y 3I€eMEHTa IMEESTCS 3 CTeTIeHH CBOOO/BI (IBE ITOCTYIATEeIbHBIX U OJJHA
BpalaTeNnbHas), TO JOJDKHO OMPEAEIATHCSA 3 CHIIOBBIX (PaKTOpa (IBE CHIIBI 10 MOCTYNATEIbHBIM

CTETeHsIM CBOOOIBI 1 MOMEHT TI0 BpamaTenbHol ). Pasmep sikoOuana - 3*3*3 = 27 snemMeHTOB.

Hewmnoro 6onee moapo6HO 0 cTpykType sikobuana. Itot maccuB B FORTRAN
MPOrpaMMe MOYKHO OIHCATh TO-Pa3HOMY:

1) xak ogHOMepHBIiT MaccuB (REAL * 8 Y (1));

2) KaKk IBYXMEPHBIN MaCcCUB, IJI€ BTOPOH HHJEKC COOTBETCTBYET IPONU3BOIHBIM 110
nepemernerusM (1), ckopoctsm (2) u yckopenusim (3) (REAL* 8 Y (16,1));

3) KaKk TpeXMEpHBIA MacCUB, IJI€ IEPBBIN HH]IEKC
COOTBETCTBYET HOMEPY MOTEHITHANIA, TI0 KOTOPOMY T HepeHIUPYIOT,
BTOPO# HHIEKC - HOMEP CHIIOBOTO (haKTOpa, MOCICAHNUN HHICKC - KaK

Bo BTopoM cirydae ( REAL * 8 Y (3,3,1))

Ha puc. 3.6.-3.8. mpuBOIATCS CXEMBI PACIIONOKEHHU S STIEMEHTOB SIKOOMaHa /st
BCEX TPEX BO3BMOXKHBIX CIIOCOOOB €ro OMUCAHMSL.



TexcT MoaenH TOYEIHOTO WHCEPIUMUOHHOTO 3JIEMEHTA CO CMCIICHHBIM LHEHTPOM TAXKECTH,
COBCPIIAIOUICTO IMJIOCKOE NBUKCHUEC, TPUBCICH HUXKE.
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C

C MODEL MEKS: EXT=3, PAR=3, ADR=1, IGN=0

C

C Jlara co3maHus: 01/21/92 08:34am
C Jara nocnenneit koppexktuposku: 10/08/93 10:18am

C

C HELP ToueuHbIi HHEPITMOHHBII JJEMEHT C DKCLIEHTPUCUTETOM

C HELP HA3BAHMUE: ToueuHblit UHEPIIMOHHBIN IEMEHT C
C HELP SKCLIEHTPUCUTETOM.

C

C HELP OBJIACTH ITPUMEHEHUS : Mexanuka.

C HELP CTEITEHU CBOBOJbI:

CHELP 1 - noctynarensHas o ocu X;
CHELP 2 - noctynarenbHas 1o ocu Y,
CHELP 3 - BpamiarensHas.

C HELP ITAPAMETPHI:
C HELP 1 - BenmuunHa Macchl M >=0);
C HELP 2 - BenmuumHa 5KCIIEHTPUCUTETA MACChI (R>=0);
C HELP 3 - HauanpHBIHA yros Mexay ockio OX U painyc-BeKTOpOM,
C HELP COCAMHSIONINM [IEHTP BpaIeHHs ¢ IICHTPOM MacChl(Tpa).
C
SUBROUTINE MEKS ( I, Y, X1, X2, X3, PAR) C KOHCTaHTBI 3TOH
MIPOTPaMMBI;
CHARACTER*8 NAMEMD
PARAMETER (NAMEMD ='MEKS "
C
C [lepenaBaemble mapameTpsl:
REAL *8 I(1), Y(9,1)
REAL *8 X1(1), X2(1), X3(1),
, PAR(1)
C IepeMeHHBIE U TAPAMETPHI IIPOTPAMMBI
REAL *8 M, R, ALFA, J,
, FI, EPS, W, AX, AY,
, COS FI, SIN FI
C
C nepemenHbie HermonMeHoBaHHOH COMMON-o6mactu
REAL *8 TIME, STEP, STEPO1,STEP02, SMIN,

, VALO001, VAL002, STEPMD, TIMEND
CHARACTER * 8 NAME
INTEGER * 4 NSTEP, SYSPRN, NITER, ITR
INTEGER * 2 CODE, NUMINT, NUMPRV, CODSTP, CODGRF, , NEWINT, MINSTP

C nepemenHbie nmoumenoBaHHo COMMON-o6mactu /NOTAT/
REAL *8 RLMAX, RLMIN, INTMAX, MSHEPS,
, PI, REZA, REZB, REZC

C nenonMmenosanaas COMMON-o061acTh



@)

a0

oo a0

COMMON TIME, STEP, STEPO1, STEP02, SMIN,
VAL001, VAL002, STEPMD, TIMEND, NAME,
NSTEP, SYSPRN, NITER, ITR, CODE,
NUMINT, NUMPRV, CODSTP, CODGRF,
NEWINT, MINSTP

nouMmenoBanHas COMMON-o00macTs

COMMON /NOTAT/
RLMAX, RLMIN, INTMAX, MSHEPS,

PI, REZA, REZB, REZC
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Munnuanuzanus napamerpoB IpOrpamMMsl :

M = PAR (1)

R = PAR (2)

ALFA = PAR (3) * PI/180
OHOKpaTHBIC BEIYHUCIICHHS B IIPOTPaMME :
IF (NEWINT .EQ. 1), THEN
IIpoBepka 3HaueHU IapaMeTPOB HA AOIYCTUMOCTD!

IF (M LT.0.0 AND.
R LT.0.0 )
THEN
IF (CODE .LT.100), THEN
CODE = 100
NAME = NAMEMD
END IF

[Tedats B SYSPRINT HeBepHOTO BekTOpa
apameTpoB :
IF (SYSPRN.GT.0), THEN
WRITE(SYSPRN,900)NAMEMD,M,R END IF

> EXIT ABapuitHbIil BEIXOJ U3 MOJIETH !

RETURN
END IF
Konen neiicTBuil 1o NpoBepKe NapaMeTpoB HA
JIOITYCTUMOCTb.
END IF
Konen 01HOKpaTHBIX BEIYUCIIEHUN B TpOTpamMMe.

HeKOTOpI)Ie BCIIOMOTI'aTCIIbHBIC BEJIINYHNHBI

AX = X1 (3)

AY = X2 (3)

FI = X3 (1)+ALFA
w = X3 (2)

EPS = X3 (3)

] =M*R*R

COS FI =DCOS (FI)
SIN FI= DSIN (FI) C
BCJ'II/I‘-II/IHBI CHUJI U MOMCHTOB .

I(1) = (- W¥W*R*COS FI - EPS*R*SIN FI + AX) * M
1(2) = (- W*W*R*SIN FI + EPS*R*COS FI + AY) * M
1(3) =EPS *J



Martpuna npoBOAMMOCTEN 2JIEMEHTA

Y (1, 1)=0.

Y (2, 1)=0.

Y (3,1)=M * (W*W*R * SIN FI - EPS*R * COS FI)
Y (4,1)=0.

Y (5,1)=0.

Y (6, 1) =M * (-W*W*R * COS FI - EPS*R * SIN FI)
Y (7,1)=0.

Y 8,1)=0.

Y 9, 1)=0.
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Y (1,2)=0.
Y (2,2)=0.
Y (3,2)=-2.D0* W * R * M * COS FI
Y (4,2)=0.
Y (5,2)=0.
Y (6,2)=-2.D0* W * R * M * SIN FI
Y (7,2)=0.
Y (8,2)=0.
Y (9,2)=0.

Y (1,3)=M
Y (2,3)=0.
Y (3,3)=-R* M * SIN FI
Y (4,3)=0.
Y (5,3)=M
Y (6,3)= R*M* COS FI
Y (7,3)=0.
Y (8,3)=0.
Y (9,3)=1

RETURN
FORMAT (/T4,A8,"',

T15,'Ommbka B 3a1aHUM TapamMeTpoB:'
/T15,'macca =,Gl11.5,
/T15,9kcuentpucurer =',G11.5)

END
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4. BKIIIOYEHUE ITPOT'PAMM PACUYETA BbIXOAHBIX IITEPEMEHHBIX
B BUBJIMOTEKHU KOMIUIEKCA

4.1. OyHKIIMY MPOrPaMM pacueTa BBIXOIHBIX IEPEMEHHBIX U CTPYKTYpa
onepatopa SUBROUTINE.

Cy1ecTBYIOT 1B€ IPUYHUHBL, 10 KOTOPHIM IIEPEMEHHBIE, HEITOCPEACTBEHHO
[I0JIy4aeMbI€ B pe3yJIbTaTe PEIICHUs] HCXOJHON CUCTEMBI YPABHEHUI B KOMILIEKCE
PRADIS, HegocTynHbI A1 0TOOpakeHUs:

1) OOBIYHO KOJIMYECTBO MEPEMEHHBIX, TPEOYIOIUXCS IS aHATH3a
pE3yNbTaTOB pacueTa, 3HaYUTEJIbHO MEHBbIIIE O0IIEro KOJIMYeCTBA Pe3yIbTaTOB,
MOJy4aeMbIX Ha KaKJOM IIare MHTErpUPOBaHUSI.

2) Yacto 15 ostyueHus TpeOyIoIuXCsl pe3yabTaToB BHYTPEHHUE
NepEMEHHBIE HYKHO MOJIBEPTHYTh HEKOTOPBIM ITPE0OPa30BaHUIM.

Puc. 4.1. moka3pIBaeT MeCTO MporpamMmM pacyeTa BbIXoAHbIX epemeHHbIx (IIPBII) B
5TOM npoiiecce. [1o 3aBepiieHrH Kax/10ro Imara HHTErprupoOBaHUsI IPOUCXOAUT OOpaleHHE K
TpedyembiM [IPBII, koTOpble U BEIYUCIAIOT TEKYIIEE COCTOSHUE BEKTOPA BHIXOJHBIX
nepeMeHHbIX. FICXOqHBIMU TaHHBIMHU /ISl 3TOT'O SBIISIOTCS :

- 3HAUCHU BHYTPCHHUX NICPEMCHHBIX HA JAHHOM IIAare MHTCrpupoOBaHUS. Ko
BHYTPCHHUM IIECPCMCHHBIM B KOMIIJICKCE PRADIS oTHOCSTCS 3HAUEHHS BCEX
NOTCHIUAIBbHBIX MEPEMECHHBIX JAHHOT'O 1Iara, BCJIMYUHBI BCCX ITOTOKOBBIX
NEPEMCHHBIX JJIA Ka)I(I[Oﬁ MO/JICJIN 3JICMECHTA, a4 TAKKC IICPCMCHHbBIC pa60qer0
BCKTOpa BCEX MOZ[CJIeﬁ OJICMCHTOB,

- 3HaYEHHUS OCTOSHHBIX TapaMETPOB, 33 JaHHBIX M0JIH30BATEIEM B OIIMCAHUU
BBI30BA IPOrpaMMBbl pacueTa BbIXOAHOM nepeMeHHol (noapasaen #OUTPUT
cootBeTcTByomIero pasaena SFRAGMENT).

Kaxnas nporpamma pacuera BbIXOJJHOM EPEMEHHON MOKET PACCUUTHIBATh OJIHY WU
HECKOJIBKO BBIXOJHBIX NEpEeMEHHBIX. [IpH 3TOM npeamnonaraeTcs, 4To HECKOJIbKO BBIXOIHBIX
MepEMEHHBIX, paccuuTaHHBIX 0HOU [IPBII, - 3T0 01HAa MHOTOKOMIIOHEHTHAs BBIXOJHAS
nepemMeHHas. JloCTyI K KaKJ10i KOMIIOHEHTE 3TOW NMEPEMEHHOM OCYILECTBIAETCA 1O €€
MOPSIAKOBOMY HOMEDY.

Hanpumep, Takas 3anmuce BbI30Ba porpaMMel oToopaxenus DISP:

BriBox pesynbraTos 'DISP (FROM=1;
[Tepemennas (2), [lepemennas (1))

03HAYaeT, 4TO TpeOyeTcs MOCTPOUTH TpadrK 3aBUCUMOCTH MEPBOI
KOMIIOHEHThl MHOTOKOMIIOHEHTHO BBIXOAHOM nepemeHHoM "Tlepemennas"
OT BTOPOW KOMITOHEHTHI 3TOU K€ MEPEMEHHOM.



3HaYeHMsI BCEX BBIXOHBIX IEPEMEHHBIX COXPaHIOTCS B (pailie pe3ynbTaToB
MHTEIPUPOBAHUSA C 3alaHHBIM JUIsl JaHHOM NporpamMmsl nHTerpupoBanus marom OUT.
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Omneparop SUBROUTINE niist mporpaMmsl pacueTa BBIXOAHOM MEPEMEHHON UMEET
nBe (GOpMBI 3aMCH B 3aBUCUMOCTH OT 3HaUeHUs KioueBoro napamerpa VPS B macriopre [IPBII.

Ecnu xmoueBoit mapametp VPS roBoput o Tom, uro nanHas [IPBIT oxxunaer Ha Bxoze
(uKcupoBaHHOE KOJNYECTBO BHyTpeHHUX epeMeHHbIX (VPS=0), To oneparop SUBROUTINE B
9TOM CJIy4ae BBITJIAIUT TaK :

SUBROUTINE OUTPUT (OUT, SYSI, ... SYSN, PAR, WRK)
REAL *8 OUT(1), SYSI,.. SYSN, PAR(1), WRK(1)

B »TOM BEI3OBE :

OUTPUT - IMs [IPOrpaMMbl pacyeTa BbIXOIHOU
NIEpEMEHHOM, CPOpMUPOBAHHOE IO IPABHUIIAM
a3plka FORTRAN.

OuUT - paccUuThIBacMas BbIXOJHAs IIEPEMEHHAS WIN

BEKTOP PACCUNUTHIBAEMBIX BBIXO/IHBIX
nepemMeHHbIX. KoandecTBo paccuuThIBAEMBIX
nanHo# [IPBII BBIXOAHBIX IEPEMEHHBIX
onpenensercs nacnoprom IIPBIL. Hyxxuo
OTMETUTH, uTO B PRADIS He rapantupyercs
COXpaHEHME 3HauYeHUM 351eMeHTOB MaccuBa OUT
IIPY [IEPEXO0/I€ Ha CISAYIOLIMII mar
uHTerpupoBanus. Iloatomy miid coxpanenus
TpeOyeMbIX BEJIMYMH ITOI'0 MaccUBa

(HanpuMep, ecliu Hy>)KHO HaKaIuIuBaTh

KaKyI0-TO BEJIMUYMHY), UCIIOJIb3YeTCs

pabounii Bextop I1PBII. Eciu mapamerp OUT
paBEeH HYJI0, 3TOT BEKTOP OTCYTCTBYET B

crnicke (popMabHBIX ApaMeTPOB MPOTPaAMMBI;

SYSI...SYSN - 3HaueHMs BHYTPEHHUX [IEPEMEHHBIX Ha IaHHOM II1are
uHTerpupoBanus. Heo6Xxo11uMo OTMETUTB, YTO eciu J-as
BHYTPEHHSISI IEPEMEHHAs B 3TOM CITUCKE UMEET ObITh
NOTEHIMATIBHOM, U B TeKkcTe Ha si3bike PRADIS oHa onmcana kak
yKazatenb Ha HoMmep y3ia, To BHyTpu [IPBII ona BCEI'JIA
ONMCBHIBAETCS KAK MAaCCUB U3 TpeX NepeMeHHbIX. [Ipu 3TOM nepBbIii
3JIEMEHT MacCHBa - IEPEMELEHUE 110 33laHHOM CTENeHU CBOOOIBL,
BTOPOM - CKOPOCTb, TPETUH - ycKopeHue. Hanpumep :

SUBROUTINE V (OUT, X, PAR)



PAR

WRK

REAL * 8 OUT, X(1), PAR (1) C PAR(l)-
3ajaHHbIi MaciTad BeiBoga C Pacuer Tekyiei ckopoctu

OUT =PAR(1) * X (2)

RETURN

END
Ecnu ucnonb3yeTcs ykasaTelab Ha HOMED y3Jla ¢ CHMBOJIOM ', TO B
IIPBII nepenaercss MacCUB U3 ABYX IIEPEMEHHBIX, IEPBBIM U3
KOTOPBIX SIBJIAETCSA CKOPOCTh, BTOPBIM - yCKOpeHue. Ecnu
UCIIOJIb3YETCA yKa3aTellb Ha

v-2
HOoMep y3nma ¢ cumBoioMm ', Tto B IIPBII mepepaercs
YCKOPEHHE COOTBETCTBYIOIIETO
y3na. KosmmuectBo nepenaBaeMbix B [IPBII BHyTpeHHNX
nepemMeHHsbIX onpeaensercs nacnoprom [IPBII. Kak cnenyer u3
ONMcaHus A3bIKa, 1 nepeaauu B [IPBII 3Hauenus cuisl,
JNENCTBYIOLEH HA ONIPEACIICHHYIO BETBb JJIEMEHTA, UCIIOJIb3YETCS
yKaszarensb [:, 1715 nepegayu NOTEHIHAIIbHOM NEPEMEHHON
HCIIOJIB3YETCSI HOMEP y3/1a, KOTOPOMY 3Ta IEPEMEHHAs
COOTBETCTBYET, 7S IepeAayn 1eMeHTa pabovero BeKTopa -
ykazarenb W:. Eciu 3HaueHHe KitoueBoro napamerpa SYS paBHO
0, BHyTpEHHHE NTEPEMEHHBIE OTCYTCTBYIOT B CIICKE (POPMATIbHBIX
rapaMeTpoB IIPOTPAMMBL.

n

BHUMAHMUE ! ITPBII Hu B koeMm city4ae He 10JDKHA
MEHSTh 3HaYEHHUSI BHYyTPEHHUX IEPEMEHHBIX.

BEKTOP [1apaMeTPOB JJIs IPOTPaMMBI pacueTa

BBIXOJIHOM nepemeHHou. Konnuectso

napameTtpos [IPBII onpeneisercs nacmopTom nporpamMmsl.
[TPBII HE MOXET MEHATH 3HAYCHUS PJIEMEHTOB 3TOr0 BEKTOPA.
Ecnu stoT Maccus B nporpamme, peanusyrowen [IPBII, onucan
o0bruHBIM 00pa3om (Hanpumep, PAR(1)), To siueiika namsitu PAR
(0) comepxut KonmuecTBO napamerpoB st dtoi [IPBIL. Oto
MOJKET IMOHa100UThCs B ciiydae peanuzanuu [IPBII ¢
IIEPEMEHHBIM KOJINYECTBOM I1apaMeTpoB. B TakoM cirydae sueiika
namsTi PAR (0) coneput aktnueckoe KOJIMYECTBO
napameTpos, nepenaBaeMbix B [IPBII mpu qaHHOM BBI3OBE.
CoueTaHue HyJIEBBIX 3HAYEHUH KIIOUEBBIX MapameTpoB VPR u
PAR npuBOAMT K TOMY, YTO 3TOT BEKTOP OTCYTCTBYET B CITUCKE
(opMalIbHBIX TAPaMETPOB MIPOTPAMMBI.

pabounii Bextop IIPBII. HMcnonb3yercs B Tex
xe nensx, yro u Bekrop WRK monenu snementa. [Ipasaa ectsb
ojHa ToHKOCTh. O6pamienue B [IPBII mpoucxouT TOJBKO OAUH



pa3 Ha 11are UHTErPUPOBAHHUS, B CIIy4ae €ro yCIeuHoro
3asepuieHus. [loaromy IIPBII He Hyxz1aeTcs B BEKTOpE
coctosiHusl. CkaykeM, HaKOIJICHHE KaKONH-JINO0 BETMYUHBI MOKHO
JI€JIaTh C UCIIOIb30BaHUEM CIIEAYIOLIEN TPYIIIIbI OIIEPAaTOPOB :

IF (NSTEP .EQ. 0) , THEN
WRK (1)=0.D0
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Pabounii Bextop IIPBII umeer mnocTosHHyIO 4YacTb U
[IEPEMEHHYIO YaCTh, 3aBUCALLYIO OT

KOJIMYeCTBa MapaMmeTpoB B BekTope napamerpos [IPBII. O6mias
anuHa goctynHoro B [IPBIT paGouero Bekropa onpenensercs
COYETaHUEM KIIIOUEBBIX nTapameTpos nacrnopra WRK u WRP.
Ecnu ninuna pabodero BekTopa, onpeaensiemMasl STUMHU
napameTpamu, paBHa 0, BEKTOp OTCYTCTBYET B CIIUCKE
(opMalIbHBIX TAPaMETPOB MIPOTPAMMEBI.

Bropas pasnoBugnocts oneparopa SUBROUTINE g ITPBII Beirnsagut

CJIEIYIOLIMM 00pa3oMm:

SUBROUTINE OUTPUT (OUT, SYS, NVAR, PAR, WRK)
REAL * 8 OUT (1), SYS (1), PAR (1), WRK (1) INTEGER * 4 NVAR

Ora 3anucs 3arosnoska [IPBII cooTBeTcTBYyeT nporpamme pacuera BbIXOIHBIX
[IEPEMEHHBIX C [IEPEMEHHBIM KOJIUYECTBOM IIEPEIaBAEMBIX € YKa3aTelel Ha BHYTPEHHHUE
nepemeHHsle. [Ipu a3Tom SYS- 310 Bektop nepenaBaemseix B [IPBII BHyTpeHHUX TEpEMEHHBIX,
NVAR - K0JIM4€CTBO 2JI€MEHTOB B 3TOM BeKTOpe. [Ipennonoxkum, 4yto B 6a3ucHOM OubIMoTeKE
KOMIUIEKCa UMEETCsl IIPOrpaMma pacdyeTa CyMMbl HECKOJIBKUX BHYTPEHHUX IIEPEMEHHBIX :

SUBROUTINE SUM (OUT, SYS, NVAR, PAR) C
REAL * 8 OUT, SYS (1), PAR (1) INTEGER * 4 NVAR, I

C
C PAR(1) - mactrab

OUT =0.DO0

DO 100 I=1,NVAR

OUT =0UT + SYS (I) 100

CONTINUE

OUT =OUT * PAR(1)
C

RETURN

END



Hpe):[HOJ'IO)KI/IM TAaK¥XKEC, YTO B TCKCTC OIIMCaHUA 00beKTa NpUCYTCTBYCT CJ'ICIIYIOHIPIﬁ
noapasaci OIrcCaHusd BbIBO/JA :

# OUTPUT
Cymma cun 'SUM (I:Dnement(1),
I:Dnement(2),L:IIpuBoxa(3);1)
Cymma niepemeniennii 'SUM (1,2,33,56,78;1)

Torna BeixonHas nepemennas "Cymma cui'" OyaeT paBHa anredpandecko CyMMe CHII,
JEHCTBYIOIUX 110 IEPBOM U BTOPOM BETBAM JIEMEHTA "DIEMEHT" U 110 TPETEH BETBU JIEMEHTa
"TIpuBox". Beixoanas nepemenHas "Cymma nepeMenieHuii" 0yner paBHa aaredpandeckoin
CyMMe TIepeMEIIeHUH TI0 cTeneHs M cBoOoab! 1, 2, 33, 56 u 78. Heo6x0AMMO OTMETUTB, UTO MTPU
BTOpOil hopme 3anucu onepatopa SUBROUTINE nist [TPBII (1 ipu cOOTBETCTBYIOIIEM 3TOMY
ClIy4aro OIpeIeJIeHUH €€ MacnopTa) JUIsl MAaHUITYJIMPOBAHUS CKOPOCTIMHU
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(YyCKOpEeHHsIMU) HEOOXOAMMO UCIIOJIb30BaTh YKa3aTEIM Ha HOMEP y3Jia ¢
COOTBETCTBYIOIMMU cuMBoJiamu (' win "). Hampumep,
anredpanyeckoe CyMMHPOBAHHE CKOPOCTEH MOXKET ObITh BBIOJIHEHO
TaKUM BbI30BOM IporpamMmsl SUM:

Cymma ckopocteit 'SUM (1',2',33',56',78';1)

4.2, HacnopT nporpamMmmal pacuc€Ta BbIXOIHBIX IIEPECMCHHBIX.

[Macnopt [1PBII Haunnaetcs kntoueBbiM cioBoM OUTPUT. [locne aToro uaet ums
noanporpaMmmsl, peanusyromen [1PBII u, mocie cumBouia
":" - UMEeHa KJIF0YEBBIX ITAPaMETPOB MACIOPTA U UX 3HAUCHHUS -
IIOJIOKUTEIILHBIE LEJIbIE YUCIIA.

B nacnopte I1PBII nonb3oBarens, BKIO4aeMoil B cocTaB OMOIMOTEK KOMILIEKCA,
MOTYT OBITh 3aJJaHbI CJIEIYIOIINE KIIOYEBbIEC MApaMETPHI :

OUT - ONpeEIIAET KOJINIYECTBO KOMIIOHEHT B
pacCYUTBIBAEMON JaHHOM MPOrpaMMOM BBIXOIHOU
NepeMEeHHON (JUIMHY BEKTOPA BBIXOJHBIX
MepEMEHHBIX, paccunThiBaeMoro gannou [1PBII).
[To ymonuanuto OUT = 1;

SYS - onpenessieT KOJIM4eCTBO BHYTPEHHHUX
nepeMeHHbIX, nepenasaeMbix [IPBII. B ITPBII,
MpeaHa3HA4YCHHBIX 11 00pabOTKU MEPEMEHHOTO
KOJINYECTBA BHYTPEHHUX MEPEMEHHBIX, ’TOT



VPS -

PAR -

VPR -

KIJIIOUE€BOY IIapameTp ONpeaeasieT MUHUMAJIBHO
BO3MO>KHO€ KOJIMYECTBO BHYTPEHHUX

IIEPEMEHHBIX, llepenaBacMblX ganHou [IPBII.

[To ymonuanuto SYS = 1. Eciiu SYS=0 u

VPS=0, BHyTpeHHUE NEpEMEHHBIE OTCYTCTBYIOT B CIIMCKE
¢dopmanbHbIx napamerpos [IPBIT;

MIPU3HAK IEPEMEHHOTO KOJINYECTBA BHYTPEHHUX
nepemeHHbIX. Eciiu VPS He 3agan nnm pasen 0, cuuraercs, 4To
ITPBII npeana3nayeHa a1 00pabOTKH MOCTOSHHOTO KOJIHMYECTBA
BHYTPEHHHUX [IEPEMEHHBIX (3TO KOJIMYECTBO OIPEACIICHO KIIFOUEBBIM
napameTpoM SYS).

Ecnu VPS=1, o [IPBII o6pabaTbiBaeT nepeMeHHOE KOJIUYECTBO
BHYTPEHHHUX [IEPEMEHHBIX, HO HE MEHBIIIE, YEM ITO ONPENEICHO
KJIFOYEBBIM napaMeTpoM SYS. DTOT ciiy4ail COOTBETCTBYET
Bropomy tumy oneparopa SUBROUTINE nns [TPBII. Pazpabotunk
MOJKET MOTPeOOoBaTh OT TPAHCIATOPA JOMNOIHUTEIHLHOI'O KOHTPOJIS
KOJIMYECTBAa BHYTPEHHUX IIEPEMEHHBIX HA YETHOCTh U HEYETHOCTb.
Ecnu konm4ecTBO BHYTPEHHUX MEPEMEHHBIX JOKHO OBITh
HEYETHBIM, TO KJItoueBoi napametp VPS sanaercs paBusiM 11, eciin
YeTHBIM - TO 21;
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ONpeeseT KOJIMYECTBO IapaMETPOB IS
IIPBII ¢ nocTostHHBIM Konr4ecTBOM napamerpos. s ITPBII ¢
IIEPEMEHHBIM KOJIMYECTBOM I1apPAMETPOB 3a4a€T MUHUMAJIBHO
BO3MOKHO€ KOJIMUECTBO napaMeTpoB s 3toil [IPBII.

Ecnn xmoueBoit napamerp PAR He 3a1aH, KOJIM4eCTBO MapaMeTPOB
IIPBII npunumaercs paBHbm 1. Eciu PAR=0 u VPR=0, Bektop
MapaMeTPOB OTCYTCTBYET B CIIUCKE (POPMANIbHBIX NTapaMeTpPOB
I1PBII;

npu3Hak Toro, uro IIPBII umeer nepemMennoe
Koan4decTBo napameTpoB. Eciu VPR He 3anan win paseH 0,
cuutaercs, 4to [ IPBII uMeeT mocTOsIHHOE KOJTMYECTBO MAPAMETPOB.
Ecin VPR=1, To [IPBII numeer nepemeHHOE KOJIMYECTBO
napameTpos. [Ipu 5TOM Ha 3Tane CUHTaKCUYECKOIO aHaIu3a
KOHTPOJIUPYETCsI, YTOOBI 33JaHHOE KOJIMYECTBO apaMeTPOB
[TPBII 6s110 He MeHbIIe KitoueBoro napamerpa PAR. Pazpabotunk
MOJKET MOTPeOOoBaTh OT TPAHCIATOPA JOMOIHUTEIHLHOIO KOHTPOJIS
KOJIMYECTBA [1apaMeTPOB HAa YETHOCTh U HEUETHOCTh. Eciaun
koaudecTBo napameTpos [IPBII qomkHO OBITH HEYETHBIM, TO
kioueBol napametp VPR 3amaercs paBeiam 11, eciiv 4eTHBIM - TO
21;



WRK - OTIpeIeIIAeT IIMHY OCTOSHHOM YacTH pabovero
Bekropa [IPBII;

WRS - ompeIeIIsieT, CKOJIBKO 2JIEMEHTOB pabouero
BEKTOpA JIOJIKHO COOTBETCTBOBATh KAXJOW BHYTPEHHEN
MepEMEMEHHON B IEPEMEHHON YaCTH BEKTOPA BHYTPEHHUX
nepemMeHHsIx, nepeaasaemsix B [IPBII. Orot knrodeBoii mapametp
nosne3eH B [IPBII ¢ nepeMeHHBIM KOIMYECTBOM TEPEIABAEMBIX
BHYTPEHHHUX MEPEMEHHBIX, KOTJa TPEOYETCS I KaKIO0W MepeMEHHOM
WJIHA TPYIIIBI IEPEMEHHBIX COXPAHATH PE3YJIbTAaThl KAKUX-JINOO
OJHOKPATHBIX BBIYNCIICHUN;

WRP - OTIpE/ICIIET, CKOJIBKO JIEMEHTOB paboyero
BEKTOpA JJOJIKHO COOTBETCTBOBATH KAXKIOMY IapaMeTpPy B IEPEMEHHON
4acTH BEKTOpa IapaMeTpoB. DTOT KIKYEBOM MapamMeTp MOJIE3€H B
[TPBII c nepeMeHHBIM KOJIMYECTBOM ITapaMETPOB, KOTAa TpeOyeTcs s
K00 IMapaMeTpa WK FPYIIIbl IapaMeTPOB COXPAHATh PE3YJIbTAThI
KaKkMX-T100 ogHOKpaTHbIX Beruucienuil. [IPUMEYAHUE.
OOmias aymHa pabodero BEKTOpa, MepeaaBaeMoro MOJIENN dJIEMEHTa,
BBIYHCIISIETCS 110 (hopMyJie
WRK +
(<dpakTHyeckoe KOIMUECTBO BH.IEPeMEHHBIX - -SY S)*WRS +
(<¢paxTHueckoe xomuuecTBo napamerpos>-PAR)*WRP
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4.3. CnpaBouHas uadopmanus no [TPBIL
Pexomenmyertcs crnemyroiiee coaepKumMoe cripaBouHoi napopmanuu o [TPBIT:
1) mepBas cTpoka cripaBouHOM HH(pOpMAIMH, cojieprKaliasi KpaTKoe HauMEHOBaHHE
[IPOTPaMMBbI PacyeTa BIXOAHOMU IEPEMEHHOM;
2) nosnnoe HanmeHnoBanue [1PBII;
3) tun nepenaBaembix B [IPBII yka3zareseil Ha BHyTpeHHUE TIEpEMEHHBIE;

4) onucanue Bektopa napamerpos [1PBII;

5) oncaHue BEIXOAHOM MEPEMEHHOM MM ONTUCAHUE KAXKIOH U3 KOMIIOHEHT
MHOTOKOMIIOHEHTHOM BBIXOTHOW ITEPEMEHHOM.



4.4. [IpuMepsbl nporpamMM pacueTa BbIXOJAHBIX IEPEMEHHBIX
komruiekca PRADIS.

4.4.1. TIPOT'PAMMA X. Pacuet nepemeleHusi, CUIbl U dJIeMEHTa pabovero
BEKTOpA.

ITpumeps! Be13oBa nporpammel X B nojpaszaene #OUTPUT onucanns

o0BeKTa:
#OUTPUT :
[lepememienue no ocu X Touku A' X (12; 1)
CkopocTb o ocu Y Touku A ' X (13%1)
VYckopenue o ocu Y Touku A ' X (13" 1)
Cuna cxxaTtusi IpyXUHbI ' X (I: TIpyxwuna(1); 1)
VYupyras sHeprus nNpykKuHbl ' X (W:Ilpyxuna(12); 1)

TekcT mporpammsi :

C OUTPUT X:OUT=1, SYS=1, PAR=1

C JlaTa co3maHus: 08/22/90 10:21am
C Hara nocnenneit koppektupoBku: 01/24/92 05:24pm
C
C HELP Pacuer 3a1aHHO# BBIXOITHOU MTEPEMEHHOM.
C HELP HA3BAHUE: IIporpamma pacuera BBIXOJHOU IIEPEMEHHOU
C HELP (mepemMenieHus1, CUIIbl NI KOMIIOHEHTBI
C HELP paboyero BEKTOpa MOJICIH JJIEMEHTA).
C HELP TUII ITEPEJJABAEMbBIX B [IPOTPAMMY BHYTPEHHUX IIEPEMEHHBIX:
C HELP 1 - nepemernenue, cuia, WM KOMIIOHEHTa pabovero
C HELP BEKTOPA MOJEIM DJIEMEHTA.
C HELP ITOCTOAHHBIE I[TAPAMETPBI:
C HELP 1 - macTal.
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C HELP BbIXO/IHBIE ITEPEMEHHBIE:
C HELP | - nepeanHasi BHYTpPEHHsIS IEPEMEHHAsl, yMHOXKCHHAs Ha
C HELP MaciuTao.

SUBROUTINE X (XOUT, XSYS, PAR)

REAL * 8 XOUT, XSYS, PAR

XOUT =PAR*XSYS

RETURN

END



4.4.2. TTIPOTPAMMA MAXI. Pacuer MmakcuMajIbHOTO 3HaUYeHUA U3 N
BHYTPEHHHUX IIE€PEMEHHBIX.

IIporpamma MAXI npuBoautes 31eck kak npumep [IPBII ¢ nepemMeHHbIM
KOJINYECTBOM II€PEAABAEMBIX B IIPOIPAMMY BHYTPEHHUX IIEPEMEHHBIX, PACCUUTHIBAIOILEH
MHOTOKOMIIOHEHTHYIO BBIXOIHYIO IIEPEMEHHYIO.

TekcT mporpammsi :

C OUTPUT MAXI:SYS=0,VPS=1,0UT=2,PAR=1

C
C JlaTa co3maHus: 07/21/92 11:47am
C Hara nocneaueit koppexktupoBku: 05/31/93 12:09pm

C HELP Pacuer makcuMmanbHOro 3HaueHuss u3 N BHyTrpeHHux nepemenHsix C HELP
HA3BAHME: Ilporpamma pacuera mMakcumanbHOro 3HaueHuss C HELP u3 N BHyTpeHHUX

[IEPEMEHHBIX.
C

C HELP TUII IIEPEJJABAEMBIX B [IPOTPAMMY  BHYTPEHHUX ITEPEMEHHBIX:
CHELP 1 ... N - nepemenienue, cuia, KOMITOHEHTa paboyero BeKTopa
CHELP  unu KOMIIOHEHTa BEKTOpa COCTOSHUS MOJEIH DJIEMEHTA,

C

C HELP ITOCTOAHHBIE ITAPAMETPBI:

C HELP 1 - macTal.

C

C HELP BbIXO/IHBIE ITEPEMEHHBIE:

C HELP ] - Tekyliee MakCUMalIbHOE 3HAYEHME NTEPEAaHHbIX

C HELP BHYTPEHHUX [IEPEMEHHBIX, yMHO’KEHHOE Ha MacIlTao;

C HELP 2 - IOpsAKOBBIA HOMEP BHYTPEHHEN IEPEMEHHOM, TEKyLIee

C HELP 3HAYEHUE KOTOPOU MaKCUMAJIBHO.

C

SUBROUTINE MAXI ( XOUT, XSYS, NVAR, PAR ) C
INTEGER *4 NVAR

REAL *8 XOUT(l), PAR

REAL * 8 XSYS(1) C

INTEGER *41C
XOUT(1) = XSYS(1)
XOUT(2) = 1
DO 10 1=2NVAR
IF (XSYS(I) .GT. XOUT(1)), THEN
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XOUT(1) = XSYS(I)
XOUT(2) =1

ENDIF10  CONTINUE



XOUT(1) = PAR * XOUT(1)
RETURN
END
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BKIIFOYEHME ITPOTPAMM PEAJIM3AIIN TPAOUYECKUX
OBPA30B B BUBJIMOTEKN KOMITJIEKCA

5.1. @yHKIIIH IPOTpaMM pearu3anun rpaguaeckux o0pa3os u crpykrypa oneparopa SUBROUTINE.

ITocne 3aBepIIeHNs OYEPETHOTO IIara HHTETPUPOBAHNUS, B CIIydae, €CIIM B TEKCTE IPOrPaMMBbI Ha S3bIKE
PRADIS npucyrcTBoBajo onucanne n300paxeHus: 00beKTa, IPOUCXOAUT 0OpalieHne K MporpaMMam peann3arin
rpaduaecknx 06pa3oB Ul BOCIPOU3BEACHHS H300pHKEHNS TEKYIIIEr0 COCTOSIHUS 00BEKTA HA IKPAHE.

B xommnexce PRADIS npu onucannu n300paxeHust 00beKTa CYIIECTBYeT HECKOIBKO MTPABUI IOCTPOCHUS
n300paXeHus1, KOTOPBIE IPEAONPEACIAIOT CYIIIECTBOBAHIE HECKOIBKIX PA3HOBHAHOCTEH IPOrpaMM peain3auu
rpapuuecknx o6pazos. [IEPBBIA CIIOCOB onucanus u306pakenus 00beKTa - 9T0 HCIOIb30BAHUE rPpaduuecKix
00pa3oB, CBS3aHHBIX C MOJICJIIMHU IEMEHTOB "0 ymMordanuio". HekoTopsle U3 BKIIOUCHHBIX B COCTaB KOMIUIEKCA
MOJIEINICH AJIEMEHTOB (a IMEHHO, MOJIEIT MEXaHUIECKUX HIEMEHTOB, COBEPIIAIOIIHNX [IOCKOE U IPOCTPAHCTBEHHOE
JIBUXKEHUE) CBSA3AHBI CO CBOMMH 00paszamu "o ymomdanuio”. B 3ToM ciygae npu onucannu n300pakeHus 00beKTa
MOXHO He yKa3bIBaTh, KaKO# rpapuueckuii o6pa3 COOTBETCTBYET TOMY Ml HHOMY 3eMenTty. BTOPOI CIIOCOB
OTHCaHus U300pakeHNs 00bEeKTa
- 3TO SIBHOE YKa3aHMeE, KaKoi rpaduaecknii 00pa3 (BO3MOKHO, HECTAHIAPTHBIN ) COOTBETCTBYET TOMY MIIM HHOMY
JJIEMEHTY.

ITpuMepbI COOTBETCTBYIOMMNX ONMUCAHNN H300paskeHNH 0OBEKTa !

$ SHOW :

n300paKeHNE BCEX DIIEMEHTOB 00bEKTa, UMEIOIINX rpadmaeckue odpassl "Mmo yMmondaHuio"
Bce nzobpaxenue 'LAYER (;I[Tapamerpsr ciost 1)

n3o0paxeHue yeMeHToB ¢ naeHTuukaropamu "llatyn" n "Kpusommn" ¢ ncnoiap30BaHIEM
rpadudeckux 006pas3oB 1o
YMOJTYaHHIO

N3zo6paxenne mexanuzma' LAYER (Iarys, Kpusomm;
[MapameTpsr cios 2)
n3o00paxeHne MeMeHToB ¢ uaeHTH(ukaropamu "llarya" u
"KpuBomun" ¢ NCIIOIB30BaHNEM HECTAHAAPTHBIX
rpadudeckux o0pa3oB
Hpyroii Bapuant m3o6pakeEnT LAYER (
IMartyn (SHTN;ITapameTps! n300paxxeHus MIaTyHa),
Kpusommm (KRVSH; I[Tapametpsr n300paskeHNsI KPUBOIINTIA);
IMapametps! cros 3

)

Emie otHa BO3MOYKHOCTB IOCTPOEHUST U300paKEHU S, - 9TO H300pakeHue rpaduaeckux oOpasoB, HE
CBA3aHHBIX C DJICMCHTAMH I/I306pa)l(eHI/IH 06’beKTa, a CBs3AaHHBIX C HeHO)IBPI)KHOﬁ CHCTEMOH KoopauHaT (3TO
rpaduyeckue o0pa3sl H300paskeHUsT OKpyKeHHUst 00bekTa). Criocod BKIIIOYEHUS TaKUX IPOTPaMM B H300paKeHHE
o0bekTa
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MTOXO0K Ha BTOPOH CIIOCO0 M300paKeHUsI DIIEMEHTOB 00bEKTa, TOIBKO B
9TOM CITydae He yKa3bIBaeTCsl UICHTH(PHUKATOP IIEMEHTa, KOTOPOMY
COOTBETCTBYET AaHHBII rpaddeckuii oopas :



Nzobpaxkenue okpyxkeHus mexannsma LAYER (
(ROOM;ITapamerpsl n300pakeHns);
IMapamertpsr cros 2)

B COOTBETCTBUU € 3THM PA3IMYAIOT CICIYIONIIE PA3HOBUHOCTH IPOrPaMM PeaTu3aiiui rpad) iIecKux
00pazoB :

1) rpadmaeckuit 00pa3s, CBSI3aHHBIN ¢ MOIEIBIO dIIEMEHTa "0 yMOTYaHUI0";
2) HecTaHAAPTHEIN Tpadudecknii oopas;

3) rpaduaeckuii 0O6pas, CBSI3aHHBIN ¢ HEMOJABIKHON CHCTEMOI KOOPAWHAT (HEMOABIDKHBIN rpadnaecKuit
obpa3s).

Omneparop SUBROUTINE mist rpadnaeckix o6pa3oB IepBOTO U BTOPOTO TUTIA BBITJISIUT CIEAYIOIIAM
obOpazom :

SUBROUTINE IMAGE (],
, X1, e X3,
, PAR, NEW, OLD, WRK,
, PARIMD, WRKIMD,
, PARLR2)
REAL *8 I(1), X1(1), ... X3(1)
REAL *8 PAR(1), NEW(1), OLD(1), WRK(1)
REAL *8 PARIMD(1), WRKIMD(1), PARLR2(1)

B sTOM BBIZOBE :

I - BEKTOP CHJI MOJIEJN JIEMEHTA, C KOTOPO
CBsI3aHa IPOrpaMmMa peanusanny rpaduueckoro
obpaza. I'padmueckuii 06pas He HODKEH
MU3MCHSATH 3JICMCHTEBI OTOTO BEKTOPA,

X1 ... XN - MaccHBBI TOTCHINAIBHBIX IEPEMEHHBIX IS Y3JI0B MOJIENN 3JIEMEHTA, C KOTOPOI CBA3aH
rpadudeckuii 06pa3z. Heobxoqumo 0TMETHTS,
YTO MOPAAOK CIIE€AOBAHU S OTUX MEPEMEHHBIX
COOTBETCTBYET NOPAAKY HEPEUUCICHUS Y3TIOB
IIpU OITMCAHWUU TOTIOJIOTUU DJICMEHTA. B
OTJIMYHE OT MOJICIIH IEMEHTA 1 HE3aBUCHMO
ot nmapamerpa ADR, B rpaduueckuii oopas
BCEraa nepeaacTcs BCE TpU NOTCHIUAIbHBIX
TIEPEMECHHBIX, COOTBECTCTBYIOIINX JAHHOMY Y3J1y
(X1(1) - mepememenue, X1(2) - ckopocTs,
X1(3) - yckopenue). [Iporpamma peanuzanuu rpaguaeckoro oopasa He JOKHA
NU3MCHSATH 3JICMCHTBI BEKTOPA MOTCHIIUAJIbHBIX IEPEMECHHBIX

PAR, - BEKTOpa MapaMeTpoB, COCTOSTHUS U pabouuii
NEW, OLD, BEKTOP MOJIENH 3JIEMEHTA, C KOTOPOIl CBsi3aH
WRK rpaduyeckuii oopas.
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BHUMAHME ! 1) I'paduueckuit 06pa3 He AOTKEH H3MEHSATh DJIEMEHTBI dTUX
MacCHUBOB. 2) OTH MacCHBHI IPUCYTCTBYIOT B BBI30BE IPOTrPAMMBI peasIN3auu



rpadudeckoro oopasa, gaxe eciu B onepatope SUBROUTINE moznenu snemenTa
COOTBETCTBYIOIME 3JIEMEHTBI OTCYTCTBYIOT.

OTO chenaHo A TOTo, YTOOBI HEKOTOpHBIE rpaddecKie 00pa3sl MOTIH OBITH
HUCITIOJIBb30BAaHbI JJIs1 I/I306pa)KeHI/I$I Pa3IMYHBIX JIEMECHTOB, ITOXO0XKUX I10 CYHIECTBY, HO
otnryatontuxcst oneparopom SUBROUTINE.

PARIMD - BEKTOp MapaMeTpoB rpaduieckoro odpasa.
Kon4ecTBo 371eMEHTOB B BEKTOpE IapaMeTpoB rpaduueckoro oopasa 3amaercs
macropToM rpaduyaeckoro odpasa. Ecim 3amano PAR=0, PARIMD Bce paBHO
npucyrcreyer B oneparope SUBROUTINE nporpammsr peanm3aruu rpaguaeckoro
obpa3za.

WRKIMD - paboumnii BeKTOp rpaduiaeckoro oopasa.
AmnanorudeH coorBerctByroniemy MaccuBy [IPBII. [Innna pabodero BekTopa
ompeenseTcs nacnoptom rpapudeckoro oopasa. Ecnu 3amano WRK=0, ator maccus
Bce paBHO npucyTcTByeT B oneparope SUBROUTINE nporpaMMel peanuzaniu
rpaduyeckoro oopasa.

PARLR2 - MapaMeTPhI TEKYIIETO CII0sl N300paXeHNUs.

B maccuBe PARLR2 conmepxmutest 11 ameMeHTOB :
1-3 - KOOpAUHATHI IEHTPA dKPaHa JUIsl TEKYIIETO CI0s U300 pasKeHUsT;

4-6 - HanpaBJsIOIIHE KOCUHYCHI och OX CUCTEMBI KOOPAMHAT TEKYIIEro CIOsl B TII00ATbHON CUCTEME
KOOpINHAT;

7-9 - Hanpasnsromue KocuHychl oc OY CHCTEMBI KOOPAMHAT TEKYIIEro CI0s B TIIO0AIEHON CHCTEMe
KOOpINHAT;

10 - mUKCenBHBIN MacmTad N300pKEHNS;

11 - Texymuii BT H300pakeHHUS.

[MPUMEYAHMUE. bonpmuHCcTBO 3NeMeHTOB MaccuBa PARLR?2 He HY:KHBI 1TOJIb30BATEIIO JIsI
HEIOCPEICTBEHHOT 0 UCTIOJIb30BAHNUS (OHU IPUMEHSIOTCS B IIPOTPAMMeE TTOTydeHHS THKCEeIbHBIX KOOPINHAT
n3obpaxenuss GLASS).

Baxubim JUJIS TIOJIB30BATCIIA MOXET OKa3aTbCs DJICMCHT
PARLR?2 (10) - mukcensHBII MacmTad n3o0paxeHus. [IukcenpHas AMMHA H300paKeHUS JIFOOO0TO AIEMEHTA IIHHOH L
Ha dKpaHe Beraucisercs kak mpoussegeane L * PARLR2 (10) (mo ocu Y), L * PARLR2 (10) *
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RELYX (1o ocu X; mo noBoxy nepemenHoi RELYX cM. comepxumoe

COMMON 6soxka GRCONF B IIpunoxenun 1). B cirydae, eciti Hy)KHO BBIYHCIUTS MHKCEIBHYIO JUTMHY KaKOTo-JIH00
n300paXEeHUS BPYIHYIO, HY)KHO HMETh BBUY, YTO OHA 3aBHCHT OT TEKYIIIHX [TapaMETPOB CIIOS U B XO/Ie pacyera
MoxkeT m3MeHAThes (ecim mpumMensiercss REPLACE mist mapamerpoB nporpammsl peammsarun ciaos # RESTORE -
BOCCTaHOBJIEHHE pacyeTa ¢ MOCIEIHEro MecTa coxpaHeHus). [fo3ToMy 31a BeIMYMHA HOKHA BBIYUCISATECA NIPH
KaXJIOM BXOJIe B IPOTpaMMy peannu3anuy rpadhuaeckoro oopasa.

Eme oganm BaxubIi 21emenT - PARLR2 (11). Eciin mons30Batesntto moHago0uI0Ch IO KaKUM-
mu00 MpUYMHAM HCIIOTH30BaTh



I[BET N300 paXeHNs, OTIIMYHBIA OT IBETa H300paskeHHS ISl JAaHHOTO
CJI0SI, TO JUISl BO3Bpara K IePBOHAYATBHOMY IIBETY H300paKEHUS HYKHO
ucnons3oBate PARLR2(11):

C Bo3sBpaTt k n300pakeHUIO0 IIBETOM CIIOS TI0 YMOIYAHHIO
NUMCOL =INT (PARLR2(11) +0.5)
CALL COLOR (NUMCOL)

Omneparop SUBROUTINE st rpadmaecknx 00pa3oB TPEeTHETO THIIA OTIIMYACTCS OT 3TOTO OIepaTopa
U1 00pa30B IEPBOTO X BTOPOTO THIIOB :

SUBROUTINE IMAGE ( PARIMD, WRKIMD, PARLR?2)

T.e., popManbHBIE TapaMeTPHI, OTHOCAIIIMECS K MOJIETH MIEMEHTa, B 3TOM OIIEpaTope OTCYTCTBYIOT.
Jnst PARIMD, WRKIMD u PARLR?2 feiicTBYIOT Te e mpaBmiia, 9To s rpaduyeckiux 00pa3oB mepBoro u
BTOpPOTO THIIOB.

W3 BBITIIECKA3aHHOTO CIIENYET, HApUMep, 4To rpaduueckuii 00pa3, IpeaHa3HauYeHHBIH 11 H300pakeHUs
JIEMEHTA, NUMEIOIIETO 4 CTETIeH! CBOOOIBI, HE MOXET OBITh HCIOTB30BaH AJIS H300pakeHUS 3JIEMEHTA C PYIUM
KOJIMYECTBOM CTEICHEH CBOOOBI HITH OBITH CBA3AHHBIM C IPOrpaMMoi m300paxeHus cios. Ecim 310 He 04eBHIHO,
JydIIIe IepeYnTaTh MIPUBEACHHYIO BBIIIE HH(MOPMAIIHIO eIIe pas.

5.2. [MaciopT mporpamMmbl peann3anuu rpaduaeckoro odpasa u npasuia popmuposanus umer [1I'O,
CBSI3aHHBIX C MOJIEJISIMH DJIEMEHTOB 110 YMOJTYAHHUIO.

IMacnopTt IT"O (porpammsl peanu3anuu rpadmdeckoro odpasa) HaunHaeTcs KiroueBsIM ciioBoM IMAGE.
nn

[Mocne aToro naet ums moAmporpamMmel, peanusyromieid [1I'O u, mocnie cumBona ;" - IMEHa KITFOUEBBIX TapaMeTpOB
[1acropTa ¥ UX 3HAYCHUS - TOJIOKHUTEIbHbIE 11eJIbIE YUCIIA.
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B nacniopte I1I'O monbp30Batens, BKI0OYaeMOH B COCTaB OMONMMOTEK KOMIUIEKCA, MOTYT OBITh 3a/IaHbI
CJIEIYFOLINE KIIFOUEBBIE TTAPaMETPHI

EXT - KOJIMYECTBO CTEIEHEH CBOOOIBI MOIEIIH DJIEMEHTA,
€ KOTOpOii cBsi3aH rpadudaeckuit 0opas. Just IO
Tperhero Tuma 3anaroT EXT=0;

PAR - KOJIM4YECTBO JIEMEHTOB B BEKTOPE apaMeETPOB
rpaduueckoro oopasza (PARIMD). Ecin 3agano
PAR=0, cauraercs, 4To 3TOT rpadmdecKuii 00pa3 OyneT CBA3aH C MOJEIbIO IeMeHTa. B
3TOM CITydae MMsI IPOTpaMMBI pean3anui rpadnaeckoro oopasa 3agaeTcs 0 MpaBIiIaM,
cOpPMYTHPOBAHHBIM B 3TOM MOAPA3AEIE HUKE;

WRK - KOJIMYECTBO NIEMEHTOB B pabodeM Bexrope [1'O
(WRKIMD).



ITpaBuna s uMeH rpadgudeckux 00pa3oB, CBA3aHHBIX C MOAEISIMH 3JIEMEHTOB [0 YMOTYAHHIO :

1) Eciim uMst MOzien 2IeMeHTa COAEPIKUT 4 MM 5 CUMBOJIOB, TO HMsI IIPOTPAMMBI P eaTU3aIiu
rpadudeckoro o0pasa JyIst 3TOro 3JIEMEHTA SBIISIETCA PEBEPCHPOBAHHBIM HMEHEM MOeH deMenTa. Hampumep:

Wms monenu anemeHTa Nwms rpadudeckoro obpasa mo yMosI4aHuIo
PLSTU - UTSLP
STRGN - NGRTS
KNTO - OTNK

2) Ecau uMst MOJIEITH JIEMEHTA COIEPIKHUT 6 CUMBOJIOB, TO TIEPE]] PCBEPCUPOBAHIEM UMEHH TTOCISTHUI
CHMBOJ oTOpackiBaercs. Harpumep:

Wms monenu snemMeHTa Nwms rpadudeckoro odbpasa mo yMor4aHuIo
BALKA - AKLAB
BALKAD - AKLAB
BALKAN - AKLAB

3) Ecnin uMst Mozienu DJieMeHTa COIEPKUT 3 CHMBOJIA M MEHBIIIE, TO Mepel PeBEPCHPOBAHIEM OHO
nononasercs cumBonamu "G" 1o 6 cumBosoB. Hampuwmep:

Wms monenu anemMeHTa Nwms rpadudeckoro od6pasa no yMor4aHuio
K - GGGGGK
MU - GGGGUM
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5.3. OcHOBHBIE IPUHIINIIBL, TOJIOKEHHBIE B OCHOBY Pa3pabOoTKH IPOTrpaMM peaIn3aliiui
rpaduyeckux o0pasos.

1) Ilporpamms! peanu3anuu rpaguaeckux 00pas3oB, Kak U Bce mporpammsl komiurekca PRADIS, nomxHb
YIOBIETBOPATH ocHOBoMoarapmemy npuaiuny MOBUJIBHOCTH. Oto 3ua4uT, uro [1I'O He momkHa
HCIONB30BaTh B CBOEH paboTe onepanuii Win AeUCTBHUH, 3aBUCHMBIX OT THIIA HCITONb3yeMort OBM wnun tuma
ncnons3yeMbix nepudepuiaeix yerpoiicts. BCE MHCTPYKIINUU III'O nomkHBI OBITH HAIIHCAHBI HA CTAHAAPTE
si31ka FORTRAN. EnuHCTBEHHBIM TOITyCKaeMBIM OTKJIIOHEHHEM OT CTaHAapTa SABISECTCS IBHOE ONICAHNE TUIIOB
napametpoB (INTEGER * 4, REAL * 8 u T.11.), 1 ucnoiap30Banue TeKCTOBOI nepemenHoit NAME B
HEIOMMEHOBAHHOM 00111eM OJ10Ke.

IIpenmonaraercs, 4To Ha KaXKA0H BEIYUCIUTEIBHON YCTaHOBKE, I7ie QyHKIMOHUPYET rpaduaeckoe
obecneuenne PRADIS, noctynmHbMu cpencTBamu OyJeT peaTn30BaH Tak Ha3bIBaeMbIi "HIKHUI ypOBEHb rpaduku
PRADIS", kOTOpBIif MOKET OBITH HETOCP€ACTBEHHO UCTIONIB30BaH MPOTPaMMaMU pealin3aliuy rpad i9eckix o0pa3oB.

B ciyqae, eciiu [IT'O Oyznet npeHeOperaTh STUMH PEKOMEHIANMSIMH, €€ HCII0JIb30BaHUE Ha
BBIUMCIIUTEIBHON TEXHUKE JAPYroro Tuma MOXeET 6I)ITI> B 3HAYUTEJIbHOM CTENIEHU 3aTpyAHCHO.



Omnucanue HkHero rpapudeckoro yposHs PRADIS npusoautcs B [Ipunoxenun 1 HacTosmero
PYKOBOZICTBA.

2) Kaxk npaBwuiio, 1u1s MOJTydeHHs MTUKCETBHBIX KOOPINHAT H300paKeHUS TOJDKHA UCTIOJIB30BAThCS
"mporpamma npoernuposanusa” GLASS. Ota nporpamma npu Bcex mpeodpa30oBaHUSIX YIUTHIBACT MACIITa0
n300paXeHUsT U BCE M3MEHEHHUS ITONOKEHHS TOUKH 3pEHUS HaOII0AaTe s, 3a1aBaeMble CPEACTBAMHU BXOJHOTO S3bIKa
komrIuiekca. Harpumep :

REAL * 8 XC,YC
INTEGER * 4 PXA, PYA
REAL *8 PARLR2(1)

C OIIPEIENM LEHTP OKPY)KHOCTH B INIOOANBHOMN
C cucTeMe KOOPAMHAT !
XC =256
YC =357
C MOJIY4IJI KOOPAWHATHI IEHTPA B METpax
C MOJTy4UM ITUKCENbHbIE KOOPAMHATHI LIEHTPA
C OKPYKHOCTH
CALL GLASS (XC, YC, Z,
, PXA, PYA,
, PARLR2)
C PXA, PYA - nukcenpHBIC KOOPANHATHI IICHTPA
C OKPYXHOCTH.

3) Ilose30BaTens He 3a00THTCS O BO3MOKHOCTH BBIXO/1a YACTH N300 PaXKEeHHUS 00BEKTa 3a IPEIeIIbl IKpaHa
(m300pakenme oOpe3aeTcs cpeacrsamu komiiekca PRADIS).

V-6

3AMEYAHUE. [Ipu o4eHs 60JIBIIOM yBEITHYEHIH H300paKEHHS MOXKHO MOIYYHTh IPOTPaMMHOE
IIPEepPBIBAHNE 110 HEKOPPEKTHOCTH IETIOYHCIICHHOH OTIepaIli, 1eICHUIO Ha HOJb U T.J., CBSI3aHHOE C
OTPAaHMYEHHOCTHIO IIPEACTABICHNUS LeNbIX urcen B 6a3oBoM makere FORTRAN , BeiOpaHHOM AJIS peanu3aun
HmkHero yposHs rpadguxu PRADIS wa IBM PC. B cirygae BOSHUKHOBEHUS TaKoil OMIMOKH BHITIOTHEHNE 3aJaHNs HA
pacuer ¢ KJII0YEBBIM ITapaMeTpoM mporpamMmMsl nHTerpupoBanus MODE=0 npuBener k HCYe3HOBEHUIO KaK
n300paKeHUS 00BEKTA HAa DKpaHe AMCIIIEs, TaK U OMIMOKYU Kak TakoBoii (B 9To cimydae PRADIS He oOpaimaercs k
MporpaMMam peam3aum rpagudeckiux oopas3os).

HyxHO MOMHHTB TakXke, 9T0 Tpaduaeckoe n300paxkeHne 00bEKTa B X0I€ pacyera SBISETCS JOPOToH

onepareir. CueT uIeT 3HaYNTENFHO OBICTpee B pexUMe 0ToOpaXkeH sl rpadukoB u emre OpicTpee BooOIe 6e3
rpaduxu (MODE=0).

5.4. Cnpasounas uadopmarms o I1T0.
B Hacrosmee BpeMs cozneprkanue cupaBouHoii nHpopmanuu 1o I1I'0 He ere He yCTOSIIOCH.
Pexomennyercs :
1) He naBats cripaBounoi nHpopmarmu s [1I0O, cBA3aHHBIX ¢ MOAETIMH 3JIEMEHTOB 10 YMOJYAHUIO;

2) CipaBounyro nHpopmanuio 1t Apyrux I[1I'O mo BO3MOXKHOCTH COTIIACOBBIBATH CO CIIPABOYHOMN
nHpopmanuei ais [0, yxxe BKITIOYCHHBIX B KOMILIEKC.



5.5. Tlpumepsl mporpamMmm peanusaiin rpadudeckiux o0pasos.

B sTOoM nmozpazznerne pasjerne B kKauecTBe IpUMepa IPUBOAUTCS NPOrpaMMa pealnu3aliy HeCTaH JapTHOTO
rpadudeckoro odpasa.

C IMAGE ARROW:EXT=3, PAR=4, WRK=0

Jlata coznanus 09/03/93 03:09am
Jata mocnenneii koppextupoBku 09/03/93 05:40am

aacaan

C HELP I'paduueckuii 06pa3 cTpenku.
C HELP HA3BAHUE: TI'padudecknii 00pa3 CTPENKH, JBUKYIIEHCS

C HELP B IUNIOCKOCTH.
C
C HELP CTEIIEHU CBOBO/IbI:
CHELP 1 - noctynatensHas B HanpasyieHHH oc OX 0OCHOBaHUS
CHELP CTpEIIKY;
CHELP 2 - noctynatensHas B HanpasiieHHH oc OY OCHOBaHUS
CHELP CTpEINIKY;
CHELP 3 - BpamarensHas (He BIUIET Ha U300 paKeHHUE).
C
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C HELP [TAPAMETPBHI:
C HELP 1 - HaganpHas abciucca OCHOBAHUS CTPEIIKH;
CHELP 2 - HayanpHas OpJUHATA OCHOBAHMS CTPENIKH;
C HELP 3 - IMHA CTPENKH;
CHELP 4 - yrom MeX Iy HalpaBJICHUEM CTPEIKH 1 0chio OX
C HELP (-0.25 PI < ALFA < 1.75 PI, nuckpetrocts 0.5 PI)
C

SUBROUTINE ARROW (I,
, X1, X2, X3,
, PAR, NEW, OLD, WRK,
, PARIMD, WRKIMD,

, PARLR2)
C
C DopManbHbIE TApaMeTPH
REAL *8 I(1)
REAL *8 X1, X2, X3
REAL *8 PAR(1), NEW(1), OLD(1),
: WRK(D),
, PARIMD(1), WRKIMD(1),
, PARLR2(1)
C
C ITapametpsl 00pa3a 1 JIOKaJIbHBIC IEPEMEHHBIC :
REAL *8 X, Y,
, L, ALFA
REAL *8 COSAL, SINAL
REAL *8 XA, YA, Z,
, XB, YB
REAL *8 KONTRI (4,1), KONTR2 (4,2)

INTEGER * 4 PXA, PYA



INTEGER * 4 PXB, PYB

LOGICAL * 4 FLOOD
COMMON-o00macts NOTAT
REAL *8 RLMAX, RLMIN, INTMAX, MSHEPS,
PI, REZB, REZC, REZD

COMMON /NOTAT/
RLMAX, RLMIN, INTMAX, MSHEPS,
PI, REZB, REZC, REZD

DATA KONTR1 /0.0 D0, -0.1 DO, 0.6 DO, 0.1 D0/, , KONTR2 /0.6 D0, -0.2 DO, 1.0 DO, 0.0 DO,
1.00 DO, 0.0 DO, 0.6 DO, 0.2 DO/

DATA V4 / 0.DO0/
DATA FLOOD /TRUE/./

IMTapametpst o6paza :

X =PARIMD (1)
Y =PARIMD (2)
L =PARIMD (3)
ALFA =PARIMD (4)
Hanpasnsroniye KOCUHYCHI
IF (ALFA .GT. -0.25 DO*PI .AND.
ALFA .LT. 0.25D0*PI)
THEN
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COSAL =1L
SINAL =0 ELSE
IF (ALFA .GT. 0.25D0*PI .AND.
ALFA .LT. 0.75D0*PI)
THEN
COSAL =0
SINAL = L ELSE
IF (ALFA .GT. 0.75D0*PI.AND.
ALFA .LT. 1.25D0*PI)
THEN
COSAL =-L

SINAL =0 ELSE
COSAL=0SINAL=-L

END IF END IF
ENDIFC
Pucyem npsiMOYroJIbHUK :
XA =X1 + X + KONTRI(1,1) * COSAL -
KONTR1(2,1) * SINAL
YA =X2 + Y + KONTRI(1,1) * SINAL +
KONTR1(2,1) * COSAL
CALL GLASS (XA, YA, Z,
PXA, PYA,
PARLR2)
XB =X1 + X + KONTR1(3,1) * COSAL -

KONTR1(4,1) * SINAL



YB =X2 + Y + KONTRI1(3,1) * SINAL +
KONTR1(4,1) * COSAL
CALL GLASS (XB, YB, Z,
PXB, PYB,
PARLR?2)

CALL RECTAB (PXA, PYA, PXB, PYB, FLOOD) C
Pucyem TpeyroyibHUKY :

XA =X1 + X + KONTR2(1,1) * COSAL -
KONTR2(2,1) * SINAL
YA =X2 + Y + KONTR2(1,1) * SINAL +
KONTR2(2,1) * COSAL
CALL GLASS (XA, YA, Z,
PXA, PYA,
PARLR2)
XB =X1 + X + KONTR2(3,1) * COSAL -
KONTR2(4,1) * SINAL
YB =X2 + Y + KONTR2(3,1) * SINAL +
KONTR2(4,1) * COSAL
CALL GLASS (XB, YB, Z,
PXB, PYB,
PARLR?2)
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CALL TRGLAB (PXA, PYA, PXB, PYB, FLOOD) C
XA =X1 + X + KONTR2(1,2) * COSAL -
KONTR2(2,2) * SINAL
YA =X2 + Y + KONTR2(1,2) * SINAL +
KONTR2(2,2) * COSAL
CALL GLASS (XA, YA, Z,
PXA, PYA,
PARLR?2)
XB =X1 + X + KONTR2(3,2) * COSAL -
KONTR2(4,2) * SINAL
YB =X2 + Y + KONTR2(3,2) * SINAL +
KONTR2(4,2) * COSAL
CALL GLASS (XB, YB, Z,
PXB, PYB,
PARLR?2)

CALL TRGLAB (PXA, PYA, PXB, PYB, FLOOD) C
RETURN
END






I[MPUJIOXEHUE 1.

Omnuncanue HIKHETO rpa(bnquKoro YPOBHA KOMILICKCA



I1.1.1. Onucanue untepdeiicon rpapuyeckux NPUMHUTUBOB,
MCIOJIb3YEMBbIX /ISl HaMCaHUs rpadudeckux o0pas3oB.

Bce rpaguueckue nporpamMmsl HuxHero ypoBHst PRADIS sBistorcs
noanporpammamu obmiero Buga (SUBROUTINE) sizeika FORTRAN, 3a uckiroueHnem
noanporpaMmmel-¢pyHknu INDCOL

I[J'Ii[ Fpa(l)I/I'-IeCKI/IX MNPUMHUTHUBOB BCPXHS JICBAA TOYKA 3KpaHAa UMCCT KOOPAWHATBL

0,0, nnst TekcTOBBIX - 1,1. I'paduueckne KOOpAUHATHI yCTaHABJIMBAIOTCS B IMUKCENAX,

TEKCTOBBIE - B CUMBOJIaX (CTPOKU M CTOJOIBI). Bee TeKCTOBBIE MPUMHUTHUBBI MOTYT paboTaTh
HnapajuleabHO ¢ rpaduuecKkuMu.

1) [IporpaMmBbl ycTaHOBKH IpauecKOro peknma, SKpaHa, yCTAaHOBKU MAIUTPBI,
LIBETOB, CTHJISI PUCOBAHU

Nwms AprymeHT Tun Ha3nauenue
IIPOrpaMMBbI apryMeHra
INITG 1 CODE INTEGER * 4 Nuunmanuzanyst rpaguku
Ecmu CODE= 0, ycniemno
SETCLR - - YcTaHaB/IMBaET IBETOBYIO
nanutpy PRDIS
FINIT - - 3aBepuiaet rpapuUecKui
pexuM
CLRSCR Ouuctka 3kpaHa
CLIP 1 LEFT INTEGER | 4 OrpannumnBaet 001acTh
2 TOP INTEGER | 4 BBIBO/IA HA DKPAaH
3 RIGHT INTEGER | 4
4 BOTTOM | INTEGER | 4
COLOR 1 NCOL INTEGER *4 YcraHaBnMBaeT TEKyIIHUN [[BET

PHCOBaHUS 10 €0 0P IKOBOMY
HOMEpY
B nanmutpe PRADIS




INDCOL 1 COL INTEGER * 4 Omnpenenser NOpsAKOBBIA HOMEP
(FUNCTION [[BETa B AJIUTPE

PRADIS no napametpy 1sera,
3aJjaBaeMOMY T0JIb30BaTEIIEM B
OTMCAaHUU Ha BXOJIHOM SI3BIKE.

Hcnonb3yercss COBMECTHO € 1/TI
COLOR

LNSTYL 1 MASK INTEGER * 4 YcTaHaBIMBaEeT MacKy,
HCIOJIb3YEMYIO /ISl PUCOBAHHUS
JIMHUU

I -1
ITporpamma INITG ycranaBnuBaet 3sieMeHTsl noumeHoBaHHOro COMMON-6110Ka
/GRCONF/ . Ero onucanue :

REAL *8 RELYX

INTEGER * 4 XNMPXL, YNMPXL, XNMSMB, YNMSMB,
, NCOLOR, NMVPAG, MODE, IK,
) IS

COMMON /GRCONF/ RELYX,
, XNMPXL, YNMPXL, XNMSMB, YNMSMB,
, NCOLOR, NMVPAG, MODE, IK,
) IS

Haznauenune nepemenHsix COMMON-610ka GRCONF :
RELYX - oTHOIIeHUE MaciTaba nzoopaxkenus mo ocu OY k
Macmtaly nzoopakenus o ocu OX [yisi JTaHHOTO THIA

OKpPaHa;

XNMPXL - KOJIM4ECTBO JOCTYITHBIX IMUKCEJIOB JIJIsl TAHHOTO TpaduIecKoro IKpaHa
10 OCH abcIuce;

YNMPXL - Komu4ecTBO JOCTYIHBIX TUKCEIOB JUISl TAHHOTO rpauecKoro dKpaHa
10 OCH OpJIMHAT;

XNMSMB - ko114ecTBO CUMBOJIOB TEKCTA JIJIsl JAHHOTO KpaHa 1o ocu OX;

YNMSMB - Konu4ecTBO CHMBOJIOB TEKCTA JUIsl IJaHHOTO 3KkpaHa 1o ocu OY;;



NCOLOR - k0iM4ecTBO 1OCTYIHBIX IIBETOB;

NMVPAG - xomuuectBo noctynHbiXx Bujeoctpanuny (INITG Bcerma mnbiTaercs
o0ecneunTs 2 CTpaHUIbl U300paKEeHUs, €CIIN
3TO TO3BOJISIET KOMIIBIOTED);

MODE - rpadguueckas MoJia 3KpaHa;
IK - KOJI mOoCJeaHEeH HaKaTOM KJIaBUIIIY;
IS - CKaH-KOJ IOocJIeAHEN Ha)KaTOM KJIABUIIIU.

IIporpamma SETCLR ycranaBiauBaeT nBeToByto nanutpy PRADIS.

Howmepa usetos B nasmtpe PRADIS a1 nporpamMmsl yCTaHOBKH TEKYILETO LIBETA
pucoBanus (COLOR) :

0 - YepHbIH 8 - TEMHOCEpBIU
1 - SIPKOCUHHU 9 - CBETJIOCUHHM
2 - 3eIeHBIH 10 - CBETJIO3EJICHBIH
3 - KOpPUYHEBBIH 11 - Oeno-romxy0oit
4 - TeMHO(]HOJETOBBIH 12 - CBETIOKpAaCHbIN
5 - PO30BOKpacCHbI1 13 - spKo(]HOIETOBBIH
6 - CBETIOKOPUYHEBBII 14 - SIPKOXKEJTBII
7 - CBETJIOCEpbIH 15 - Oemnbrit
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2) IIporpammsbl pabOTHI ¢ BUJEOCTPaHULIAMHU
Nwms AprymeHT Tun Hasnauenue
IIPOrpamMMmBsl apryMeHra
AVISP - - JlemaeT akTUBHOU
BUJIUMYIO CTPAHUILY
H300paKeHuUs
ANVISP - - JlemaeT akTuBHOU
HEBUJIUMYIO CTPAHUILY
H300paKeHuUs
VNVISP - - Jlenaer HEBUAUMYIO
CTPAHHUIly BUTUMOM
H300paKeHUs




3) IIporpamMMbI OTPHCOBKU TpaduueCKUX IPUMUTHBOB

Nwms AprymeHT Tun Hasnauenue
MPOTrPaMMBbI apryMeHra
MOVEAB 1 XTEK INTEGER * 4 [Tepemenienue rpaduaeckoro
2 YTEK INTEGER * 4 Kypcopa B TEKYIIYIO O3UIHIO
JKpaHa
DRWPXL 1 X INTEGER | 4 OTpuCOBKa OT/IETBHOTO
2Y INTEGER 4 nuKcenaBT. X, Y
DRAWAB 1 XTEK INTEGER * 4 Pucosanue nuHaun ot
2 YTEK INTEGER * 4 TEKyLIEH MTO3ULINH 10
3alaHHOM
RECTAB 1 XA INTEGER * 4 Pucyer npsiMmoyroisHuUK co
2YA INTEGER * 4 CTOPOHAMHU, Napajl. CTOpOHaM
3 XB INTEGER * 4 JKpaHa.
4YB INTEGER * 4 Ecmu FLOOD = .TRUE,, To
5 FLOOD LOGICAL NPAMOYTOJIbHUK "3amuT".
TRGLAB 1 XA INTEGER * 4 Pucyer tpeyronpnuk (XA,Y A-
2YA INTEGER * 4 XB,YB xoopauHaTs!
3 XB INTEGER * 4 OTPaHUYHBAIOIIETO
4YB INTEGER * 4 npsAmoyroyibHuka. [Ipu neuxennn
5 FLOOD LOGICAL oT XA, YAk
XB,YB tpeyronbHuk ocraercs
cieBa. CTOpOHBI TPEYTrOJIbHUKA
napajuieJIbHbl CTOPOHAM JKpaHa.
Ecmu FLOOD = .TRUE.,
TO TPEYTOJIbHUK
"3anut".
I1 -3
[TporpamMmmbl OTPUCOBKH rpapIECKUX TPUMUTHBOB
(mpoaomKeHHE)
Nwms AprymeHT Tun Hasnauenue
MPOTrPaMMBbI apryMeHra




TRGLAN 1 XA INTEGER * 4 Pucyert tpeyroasHuk
2YA INTEGER * 4 oOmiero Bua.
3XB INTEGER * 4
4YB INTEGER * 4 Ecmu FLOOD = .TRUE,, 10
5XC INTEGER * 4 TPEYroJIbHUK "3a1uT".
6 YC INTEGER * 4
7 FLOOD LOGICAL
CIRCLE 1 XC INTEGER * 4 Pucyer Ha sxpane oxp.
2YC INTEGER * 4 pannycoMm R ¢ HeHTpoM B TOUKE
3R INTEGER * 4 XC,YC.
4 FLOOD LOGICAL Ecmu FLOOD = .TRUE,, 10
pucyercs Kpyr.
ELLIPS 1 LEFT INTEGER * 4 Pucyer Ha 3xpane
2TOP INTEGER * 4 JJUTUIIC
3 RIGHT INTEGER * 4
4 BOTTOM | INTEGER *4
5 FLOOD LOGICAL
CURSOR 1 XTEK INTEGER * 4 [TepemenieHne TEKCTOBOTO
2 YTEK INTEGER * 4 Kypcopa B 33JaHHYIO TTO3UITUIO
OUTTXT 1 STRING CHAR *( |) [leyatb TEKCTOBOW CTPOKU JUIMHOU
2N INTEGER N
4) JlonoHUTENbHBIE TPOTPaMMBI JUI pa0OThHI B TEKCTOBOM PEXKHME
(He UCTIONB3YIOTCS
HenocpeactseHHO B [IK PRADIS)
Nwms AprymeHTsl Tum apryme Hasznauenue
MIPOTPaMMBI
SCOLFN 1 COLOR INTEGER * YcraHaBnMBaeT TEKyIIHUH [IBET

¢donHa
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[11.2. [lony4yeHue B mporpaMme MoJb30BaTeNs KOJa HAXKATOW KIJIABUILIH.

JUJIst ”HTEPAKTUBHOTO MOJIy4eHHS KOJ1a HAXKaTOW KIJIABUILY UCIIOJIb3YETCs BBI30OB
nporpaMmsl INKEY :

CALL INKEY (IK, IS),

rme IK uw IS - coOTBETCTBEHHO, KOJI Ha)XaTOW KJIABHUIIM M €€ CKaH-KOJI.
[Tepemennsie IK u IS - INTEGER * 2.

Crenyer UMETh BBULY, UTO IOCJIC 3aBEPIICHUS TEKYIIETO [Iara HHTErPUPOBAHUS
Oydep KIaBuaTypbl OUUIIIACTCS.

["apanTupyeTcs noqy4deHue Ko/1a KJIABUIIN U CKaH-KO/a CIASAYIOUINX KIABUII (€CIH
OHHM €CTh Ha KJIABHATYypE KOMIBIOTEPA) :

Krnapuia Kona knaBuim Ckan |kon
<ENTER> 28 13
<ALT-C> 46 0
<ALT-R> 19 0
<F1> 59 0
<F2> 60 0
<F3> 61 0

<Page Up> 73 0
<Page Down> 81 0

IIporpamMmel OIB30BATENS, UCIIOIB3YIOIIHUECS B COCTABE BBIYUCIUTEIBHOTIO A1pa,
HE JI0JDKHBI BeI3bIBATH Iporpammy INKEY Hampsimyro. UToObI TOTy4nTh KOJ U CKaH-KOJT
Ha)KaTOW KJIaBHILIH, HYKHO Hcrosb30Bath nepemerHsle IK u IS COMMON 6510ka GRCONF.
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I[MTPUJIOXEHUE 2.

Cnucox 3ape3epBUPOBAHHBIX UMEH



ANVISP
ARCFL
AVISP
BLOCKD
CIRCLE
CHECKP
CLIP
CLIPWN
CLRSCR
COLOR
CURSOR
DBGLOC
DBGNTN
DBGPAR
DELSTP
DIROUT
DRAWAB
DRWPXL
DSPGRF
DSPIDN

ELLIPS
ERRCOD
ERRFIL
ERROR
ERRPRN
FILEND
FILOPN
FINDRC
FINIT
FLDSCR
GAUSS
GETADD
GETFLK
GLASS
GRCONF
GRFIDN
GRID
INDCOL
INITG
INITR

CIIMCOK 3APE3EPBMPOBAHHBIX NMEH

INITSC
INKEY
INTEGR
KTRGVG
LNSRCH
LNSTYL
MESSAG
MOVEAB
MSGSHT
NEXTX
NMSHOW
NOTAT
OUTRSL
OUTTIM
OUTTXT
PARINT
PREDCT
PRNCOD
PSTOUT
RAD

RDVCT
RECTAB
REPLAC
RESTR
RUN
SAVERS
SCOLFN
SETCLR
STATE
STOPT
STTITR
SWCFFY
SWSTP
TESTG
TRANS
TRANSO
TRGLAB
TRGLAN
VISUAL
VNVISP

Kpome toro, 1151 uCTIOIb30BaHMS BRIYUCIUTENBHBIM siipoM PRADIS
3apae3epBupoBanbl uMeHa S0001 - S9999



| - yacTHass MPOM3BO/HASL IEPBOM CHIIBI (MOMEHTA)
| ™o mepBOMY nepeMelIeHuIO (TI0ACUUTHIBACTCS

------------------- C Y4€TOM TOT0, YTO

dV1/dX1 =0, dA1/DX1 = 0);

Y (N,I) || YacTHAs MPOU3BO/IHAS TIEPBOW CHITBI (MOMEHTA)
1o N - My IepeMeIIeHHIO;
Y (N+1,1) || YyacTHas MPOU3BOAHAsI BTOPOM CHIIBI (MOMEHTA)

10 IIEPBOMY HIEPEMEILEHHUIO;

Y (N*(J-1)+L1) ||

yacTHasi Mpou3BoaHas J - i cuisl 110 [ - My
MEPEMEILCHHUIO;

Y (N*(J-1)+L2) ||

yacTHas mpon3BoaHas J - i ciisl o [ - i

ckopocTH (umest BBULY, yTo dXi/dVi=0 n
dAi/dVi=0)




Y (N*(J-1)+L3)||

yacTHas Mpou3BoAHas J - i cuisl 110 [ - My
yckopenuto (3nech Toxxe dXi/dAi=0,
dXi/dAi=0)

Puc.3.2. Crpykrypa sikoOuaHa MOJENHU 3JIEMEHTA.




a) MPOU3BOJHBIC IO NEPEMCIICHUAM

N noreHIHaILHOU IEPEMEHHOU

N ycumus | 5 ;
1 (o ocu X) Y (1) Y (2) Y (3)
2 (1o ocu Y) Y (4) Y (5) Y (6)
3 (MOMeHT) Y (7) Y (8) Y (9)

0) NPOU3BOAHBIE 1O CKOPOCTSIIM

N noreHIHaAIBLHOU IEPEMEHHOU

N ycumus | 5 3
1 (o ocu X) Y (10) Y (11) Y (12)
2 (1o ocu Y) Y (13) Y (14) Y (15)
3 (MoMeHT) Y (16) Y (17) Y (18)

B) IPOM3BOJIHBIE 10 YCKOPEHUSIM

N noreHIHaILHOU IEPEMEHHOU

N ycumus 1 5 3
1 (o ocu X) Y (19) Y (20) Y (21)
2 (1o ocu Y) Y (22) Y (23) Y (24)
3 (MOMeHT) Y (25) Y (26) Y (27)




Puc. 3.6. CtpykTypa axoOuaHa B cllyyae ONHMCAHUS €ro Kak 0JHOMEPHOTO
MaccHBa.



a) MPOU3BOJHBIC IO NEPEMCIICHUAM

N noreHIHaILHOU IEPEMEHHOU

N ycumus | 5 3
1 (o ocu X) Y (1,1) Y (2,1) Y (3,1)
2 (1o ocu Y) Y (4,1) Y (5,1) Y (6,1)
3 (MOMeHT) Y (7,1) Y (8,1) Y (9,1)

0) NPOU3BOAHBIE 1O CKOPOCTSIIM

N noreHIHaAIBLHOU IEPEMEHHOU

N ycumus | 5 3
1 (o ocu X) Y (12) Y (2,2) Y (3,2)
2 (1o ocu Y) Y (42) Y (5,2) Y (6,2)
3 (MoMeHT) Y (7,2) Y (8,2) Y (9,2)

B) IPOM3BOJIHBIE 10 YCKOPEHUSIM

N noreHIHaILHOU IEPEMEHHOU

N ycumus | 5 3
1 (10 ocu X) Y (1,3) Y (2.3) Y (3.3)
2 (1o ocu Y) Y (4,3) Y (5.3) Y (6,3)
3 (MoMeHT) Y (7.3) Y (8,3) Y (9.3)




Puc. 3.7. CtpykTypa sxoOuaHa B cllydae ONHMCAHUS €ro Kak JABYyXMEPHOIO
MacCHBA.



a) MPOU3BOJHBIC IO NEPEMCIICHUAM

N noreHIHaILHOU IEPEMEHHOU

N ycumust 1 ) 3

1 (o ocu X) Y (1,1,1) Y (2,1,1) Y (3,1,1)
2(moocuY) Y (1,2,1) Y (2,2,1) Y (3,2,1)
3 (MoMeHT) Y (1,3,1) Y (23,1) Y (3,3,1)

0) NPOU3BOAHBIE 1O CKOPOCTSIIM

N noreHIHaAIBLHOU IEPEMEHHOU

N ycumus 1 ) 3
1 (o ocu X) Y (1,1,2) Y (2,1,2) Y (3,1,2)
2(moocuY) Y (1,2,2) Y (2,2,2) Y (3,2,2)
3 (MoMeHT) Y (1,3,2) Y (2,3,2) Y (3,3,2)

B) IPOM3BOJIHBIE 10 YCKOPEHUSIM

N noreHIHaILHOU IEPEMEHHOU

N ycumus | ) 3
1 (mo ocu X) Y (1,1,3) Y (2,1,3) Y (3,1,3)
2 (moocu Y) Y (1,2,3) Y (2,2,3) Y (3,2,3)
3 (MOMeHT) Y (1,3,3) Y (2,3,3) Y (3,3,3)




Puc. 3.8. Ctpyktypa sikoOuaHa B cilydae OMHUCAHUS €ro KaK TPEXMEPHOTO
MaccHBa .



