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1. AJNIPABUT A3bIKA PradiSLang

B si3pike PradiSLang ucnionb3yoTcs CAeAYIONINEe CUMBOJIBL:

MPOMUCHBIE U CTPOUYHBIE OYKBBI JIATUHCKOTO ajihpaBUTa A-Z, a-z

MIPOTIMCHBIC U CTPOUYHBIE OYKBBI PYCCKOTO andaBuTa A-S, a-
o

uudpsl 0-9

3HaKU YHAPHBIX apUPMETHUECKUX OTIepaIIUid + -

3HAK NPUCBANBAHHS =
KpyTJble CKOOKHU X

AJCCATHYHAsA TOYKa

pa3nenuTenu U MpUu3HaKU MPOU3BOTHOM "
<CR>

MIPU3HAKHU 3ar0JIOBKa M TI0/13aT0JI0BKA $ #

CHUMBOJIBI KOMMEHTAPUEB H

CHUMBOJI TIOAYCPKHUBAHUA

npo0en



2. OBLUME NONOXEHUA
21.  CUHTAKCMYECKWE EOUHULbI

Bce uHeTpyknum ssbika PradiSLang 3anuchbiBalOTCS B MEPBBIX 72 MO3ULUSAX CTPOKH.
JIrobast MHCTPYKLUS MOXKET ObITh MPOAOIKEHA Ha CIEeAyIollel CTpOKe, MPU 3TOM HpeblayIias
CTpOKa JOJKHA 3aKaHYMBAaTbCAd COOTBETCTBYIOLIMM paszjenureneM. KomuyecTBo CTpok
IPOIOJKEHUS HE OTPaHUYEHO.

JelicTBUTeIbHOE YUCJIO 3aMKCHIBACTCS B OOBIYHON (popMme WM B POpME C AECATUIHBIM
MHOXHTeAeM. [Ipo0enbl BHYTpH MaHTUCCHI M MOPsAAKAa HE JONMyCTUMBI. [Ipumepsl mpaBUIbHO
3aMMCaHHbIX JEMCTBUTEIbHBIX YNCEN:

-3 35 -5 15E-3 7E-10 15.7e-3

esable MOJIOKUTENIBHBIE YHCJAA 3aHCHIBAIOTCS IOCIEAOBATEIBHOCTRIO IH(p, HE
comepxkamieit mpobOena. llensle oTpunartensbHble uwucna u uensiii 0 B PradiSLang He
HCIOJIb3YIOTCS.

HNmena B mnporpamMMe HCHONB3YIOTCA [UIA ONpEAETCHHS CChIJIOK Ha IPOrpamMMbl,
peau3yrommne MOJIEIN IIEMEHTOB, IIPOTPAMMBI pacueTa BHIXOJAHBIX MTEPEMEHHBIX, (PParMeHTHl 1
B JIPYT'MX, OTOBOPEHHBIX HMXeE ciaydasx. VMs - 3To mocienoBaTeabHOCTh He Oojiee yeM u3 8
CHUMBOJIOB, 00s513aTeNIbHO HauWHAaromasicsi ¢ OykBol. Bce nmena B PradiSLang, 3a MCKIIIOUYCHHEM
UMEH (parMeHTOB, 3alUChIBAIOTCS MNPONHUCHBIMH  OyKBaMH  JIaATUHCKOTO  ajdaBuTa.
JlomyCTUMBIMH CHMBOJIAaMH B UMEHH (hparMeHTa SBIISIOTCS MPOIUCHBIE W CTPOYHBIE OYKBBI
JATUHCKOTO U PyCcCKOro andaBuTa, HUPPHl U CUMBOJI OJYEPKUBAHMSL.

HNnenTuduxaropsl B mporpaMMe UCHOIB3YIOTCS TSI 0003HAYCHHS CIIMCKOB MAapaMeTPOB,
KOHKPETHBIX KOHCTPYKTHUBHBIX 3JIEMEHTOB, COCTABIISIOLIMX OINUCBHIBAEMBIH OOBEKT, BBIXOAHBIX
NIEPEMEHHBIX U B JIPYTHUX, OTOBOPEHHBIX HIWKE ciydasx. aeHTHHUKaTOp - 3TO MpeiokeHue u3
He Oosiee, ueM 32 cHMBOJOB (MIPOMUCHBIX M CTPOYHBIX OYKB, HHU(p, MpoOEnoB, TOUEK U
CHUMBOJIOB TIOJUYEPKHBAHMSA), HAUMHAIONIEECs ¢ OYKBBI. TOJBKO MEPBEIA MPOOET U3 HECKOIBKUX,
CTOSIILIMX MOAPS, SIBJISETCS 3HAYAIIKUM M pa3zessieT BXOAIue B IPeI0KEHUE CII0BA.

B tekct mporpamMmbl MOTYT OBITh BKJIIOYEHBI KOMMeHTapuHM. KoMMeHTapreM cuuTaeTcs
aro0as rpynmna CHUMBOJIOB, 3aKIIOUeHHas B CKOOKM { }. BJOXEHHOCTh KOMMEHTapHeB He
JIOTTYCKaeTCsl.

[Tpobensl B mporpamme, KpoMe CIeHUaIbHO OTOBOPEHHBIX CITy4aeB, UTHOPUPYIOTCS.

2.2, CTPYKTYPA NMPOIrPAMMbI

PradiSLang oTHOCHUTCS K THITy HEMPOLEAYPHBIX (OMHCATEIbHBIX) S3BIKOB M BKIIOYACT B
cebsi cpencTBa, HEOOXOAMMBIE ISl OINUCAHUS CTPYKTYpbl M IAapaMETPOB HCCIIEIyEMOTO
TEXHUYECKOTO O0OBEKTA.

B o6mem cnydae mporpamma Ha s3eike PradiSLang cOCTOUT W3 CIEAYIOIMMX OCHOBHBIX
YacTeu:

* ONUCAHUE JTAHHBIX;

* OITUCAHKE MOJICTUPYEMOTO 0OBEKTA;

* ONUCaHue U300paKeHUs1 0OBEKTa;

* OIIMCAHME 3a/IaHUs HA pacyeT U 0OTOOpaKeHHE Pe3yIbTaTOB.

B cootBercTBMM C 3TUM B MporpaMMe MOTYT MPUCYTCTBOBAaTh pa3desibl OIMCAHUS
JAHHBIX, OMUCAaHUSI 00BEKTA, OMUCAHUS W300pakeHUs 00BEKTa, OMUCAHMS 3aJaHUs HA pacuer,
OTHUCaHUs 3aJaHus Ha oToOpakeHue. Kaxaplil paszen mporpaMMbl HAUMHAETCS 3aroJioBKoM. B



paszene omucaHWs OOBEKTa MOTYT TPUCYTCTBOBATh MOAPA3dAeabl, KaXIbIi M3 KOTOPBIX
HAUYMHAETCS MO/13ar0JIOBKOM.

3aroJI0BKH M MO/3aroJIOBKH 3aIMCHIBAIOTCS TOCIIe CUMBOJIOB $ U # mponucHbIMU OyKBaMu
JATUHCKOTO WJIH pycckoro aigasuta. [Ipumepsl 3arojJoBKOB U M0/13ar0JI0BKOB:

$FRAGMENT
#OUTPUT

$3AMEHUTD

$KOHEI]

[Mporpamma Ha PradiSLang nomkHa B 0053aTENILHOM IOPSAKE COJCPIKATh 3arojioBOK $
PRINT wu 3akanumBatbesi 3arosiioBkoM $§ END. Mudopmanus, Haxomsmiascs B IporpaMMe 10
HepBOro npu3Haka 3arojoBka ($) u mocie 3aronoka $ END, He aHanu3upyeTcs, 0JJHAKO OHa He
JIOJDKHA COZIeP)KaTh CUMBOJIOB, HE BXOALIMX B aj(aBUT sA3bIKA.

Onucanne 00beKTa COCTOUT U3 OJJHOTO MJIM HECKOJIBKUX PA3JIeNIOB ONMUCaHMs 00bekTa. B
JAJIBHENIIEM B 3TOM JOKYMEHTE TEPMHHY pa3/jesl OMMCAHUA 00beKTa COOTBETCTBYET CUHOHUM
(pparmMeHT 00beKTa (WK IPOCTO (pparmMeHT).

Jlis onucaHusa CTPYKTYpbl 0OBEKTa MCIIOJIB3YIOTCS MOJPa3/ieibl OMMCAHUA CTPYKTYPBI
o0bekTa. B xo0/1e onycanus CTPYKTYpbl MOJENb OOBEKTa MPEACTABISAETCS B BUJIE COBOKYITHOCTH
MoOJieJIell 3JIEMEHTOB, BKJIIOUEHHBIX B OMOIMOTEKM KOMIUIEKca. B KkadecTBe 3JIEMEHTOB IpU
ONHCAHUU CTPYKTYPHI MOTYT HCIIOJIb30BAThCA TaKke (PparMeHThl, OMMCAaHUE KOTOPBIX B TEKCTE
IPOrpaMMbl MPEAIIECTBYET OMMCAHUIO TEKYLIEro (parMeHTa. DJIE€MEHThl COSIUHSIOTCS MEXKAY
co0Ol B OINpeNeNeHHBIX TOYKax (HU3UUecKoro mnpocrtpaHcTBa. COCTOSHHE 3THUX TOYEK
XapaKTepu3yeTcs HEKOTOPbIM KOJIMYECTBOM O0OOIIEHHBIX KOOPAWMHAT (WM CTeneHewl
¢B000/1bI) U UX NMPOU3BOAHBIX. KomuuecTBO cremeneil cBOOOb B KaX/10i TOUKe (hU3UIECKOTO
IPOCTPAaHCTBA 3aBUCUT B OOLIEM cilydae OT pPa3MEPHOCTH IIPOCTPAHCTBA, MCIOJIb3yEMbIX
MOJIEJIell DJIEMEHTOB M crocoba COEAMHEHHUS S3TUX JJIEMEHTOB. B panpHelimeM B 3TOM
JOKYMEHTE IOHATHE y3eJ HCIIONb3YETCs KaK CUHOHMM IOHATHS CTeNeHb CBO0OAbI 00bEKTA.
V37161 00bEKTa HYMEPYIOTCS ITOJIOKUTEITBHBIMU LIETBIMHU YHCIIAMH.

[Ipy ommcaHMM Ka)KAOTO M3 DIIEMEHTOB 3alaeTCs OINPENEICHHOE KOJHMYECTBO Y3JIOB, C
KOTOPBIMH 3TOT JJIEMEHT coeauHsieTcs. Korja pedb HIET O CTemeHsAX CBOOOIBI OTAEIHHOIO
3JIEMEHTa, YAO0OHO ONEpHpOBATh MOHATHEM BeTBb JIeMeHTa. lrak, B nanpHeilliemM B 3TOM
JIOKYMEHTE IOHSTHE BETBb 3JIEMEHTA UCIIOJIb3YETCS KaK CUHOHMM IOHATHUS CTeNeHb CBOOOABI
3neMeHTa. Homepa BeTBel 3ieMEHTa ONPEIENAOTCS IMOPSIAKOM HX 3aJaHus IPU ONHUCAHUU
anemeHTa. Hanpumep, ecim 3JeMEeHT COeTMHEeH ¢ 00bEeKTOM B y3iax ¢ Homepamu 30, 1 u 27, To
€ro IepBOH BETBBIO CUUTACTCS BETBb, COCAUHEHHAS C y3510M 30, BTOPOH - COEIMHEHHAs C y3JI0M
1, Tperseil - coenuHeHHas ¢ y3noMm 27. Takum oOpa3oM, HOMEp BETBH 3JIEMEHTa HE MOXKET
IPEBBIIIATH KOJIMYECTBO CTENIEHEH CBOOOIbI ITOTO 3JIEMEHTA.

B xome pacuera PradiSLang onepupyer IepeMEHHBIMH, Ha3bIBAEMBbIMHU Jajiee
BHyTpeHHUMHU. K BHYTpPEHHMM NEepEeMEHHBIM OTHOCSATCS, HAIpUMEp B MEXaHHMKE, CHUIIBI,
NEepPEMEIIEHUS], CKOPOCTH, YCKOPEHUS U T.A., T.€. BEJIMYHHBI, IOJIyYaeMble HEIOCPEICTBEHHO B
xoJe pemeHns. Koln4yecTBo Takux NEPEMEHHBIX AK€ NPU HE3HAUYUTENBHBIX Pa3Mepax MOZICIIN
BEJIMKO, & BO MHOTHX CIy4yasiX MOXXET JOCTUTaTh COTE€H U Thicsu. [loaTomy HerenecooOpa3HO
COXpaHATh MH(POPMAILMIO O KaKAOH BHYTpEeHHEH nepeMeHHON. HenmocpeaCTBEHHO NOCTYNHBIMU
JUIE  OTOOpa)KEHUs SIBIIIIOTCS BEJIMYMHBI, BBIUMCIEMBIE IO PA3JIMYHBIM aJrOpUTMaM C
UCIIOJB30BAHUEM BHYTPCHHMX IICPEMEHHBIX M OIMCAHHBIE KaK BBIXOJAHBIC IIEPEMEHHbIC.
WNudopmanus 0 BEIXOTHBIX TIEPEMEHHBIX COXPaHSIETCS MOCIIe POBEACHUS pacyeToB. BrixoqHbIe
IIEPEMEHHBIE ONMCBIBAIOTCS B COOTBETCTBYIOIIMX IIOApAa3Jenax ONHCAHUA BbIBOAA IS
(parmenra.

B Tekcte nporpammsl Ha si3bike PradiSLang ecTb BO3MOXKHOCTb ONPENENUTh U300paKeHHe
o0BbeKTa B Xone pacyera. B paszmene onucaHusi H300pazkeHMsi OOBEKTa OINpeaessieTcs
COOTBETCTBUE MEKAY MOJEIISIMHU 3JIEMEHTOB, BXOJAIIMMHU B OMMCAHUE CTPYKTYpPbl 00BEKTa, U UX
rpapuueckumMu  obpazamu. ['pynmbl  rpaduueckux 00pa3oB  OOBEAMHSIOTCS B CJIOH



u3oopaxenusi. Vimeercs BO3MOXXKHOCTb OT/AEIBHOTO YNpaBJIEHUS M300pakeHHEM B KaXJIOM U3
cioeB. [Ipu xenanuu, nzobpaxeHne o0bEKTa MOXKET ObITh CT€HEPHUPOBAHO aBTOMATUYECKHU W3
CTaHJAPTHBIX rpauuecKuX 00pa3oB M0 OMHMCAHUIO CTPYKTYPhI 00BEKTA.

Mopnenun 31€MEHTOB, MpPOrpaMMbl pacdyeTa BBIXOAHBIX IEPEMEHHBIX, MPOTrPaMMBbI
peanu3anuy rpaguueckux o0pa3oB M MPOrpaMMbl pean3alui n300paxkeHust 00beKTa TpeOyoT
3aJJaHUsl OIpPEJNIEJICHHOIO KOJIMYEeCTBAa IMapaMeTpoOB, KOTOPbIE OMMCHIBAIOTCS B BUJAE CHUCKOB
napaMmetrpoB. CIHMCKM HapaMeTpoB, MCIOJIb3yeMble MpPU OMUCAHWU OOBEKTa W 3a/aHus, Kak
MPaBUJIO, OMPENENSIOTCS B OTIENbHBIX pa3lielaX OMHCAHMS [JAHHBIX. Pa3nensl onucaHus
JAHHBIX HE SBJSAIOTCA O0O0s3aTeNbHBIMU B TporpamMme Ha s3blke PradiSLang. Jlannble,
OTHOCSIIIMECS K ONUCAaHHIO OOBEKTa, €ro M300pakeHUs WM OMHCAHMIO 3aJaHUs, MOXKHO
3a/laBaTh HEMOCPEACTBEHHO B TEKCTE COOTBETCTBYIOIIMX pa3fesioB. OJIHAKO, HCIIOJIB30BAHUE
pa3fesioB OMHCAaHUs JaHHBIX JUIS CO3/laHUS TOMMEHOBAaHHBIX CIHCKOB IapaMeTpOB B
3HAYUTEIbHON CTerneHu obisierdaer paboOTy MO MOATOTOBKE JAHHBIX, YJIYYIIaeT YHUTaeMOCTb
IporpaMMbl U 00JieryaeT ee JNalbHEeMIyro SKCIUTyaTaluio (HalpuMep, CTaHOBUTCS JOCTYIHOMN
TakKasi BO3MOXXHOCTb, KaK 3aMeHa IapaMeTpoB B c(hOpMUPOBAHHON MOIEIH).

B paznenax ommcaHusi 3ajaHMsA [TOMHMO pacyeTa MepexoqHOro Mpolecca peairn30BaHbl
TaKue BO3MOXKHOCTH, Kak 3aMeHa I[apaMeTpoB B Yyxe chopMupoBaHHOH Monenu 0e3
OCYUIECTBJIEHUS! MMOBTOPHOW T€HEpallly, BOCCTAHOBJIEHHE COCTOSIHUSI pacueTa C MpPEepBaHHOTO
MECTa U COXPaHEHHUE COCTOSHHUS pacueTa IO XKEJIAHUIO IOoJb30BaTels. B kaxaoM 3agaHuM Ha
sa3bike PradiSLang nipeanonaraeTcsi HAIUYUE ONMUCAaHUS OTOOpakeHus pe3ysbTaToB. [Ipu aTOM
oTo0pakaeMoii NepeMEHHOW MOXET SBIATHCS Kakasf-TMOO W3 BBIXOAHBIX MEPEMEHHBIX.
JpyrumMu cioBamMH, MHOKECTBO OTOOpa)kaeMbIX MEPEMEHHBIX B Ka)KJOM KOHKPETHOM cllydae
ABIIAETCS HEMYCTBIM IIOJMHOKECTBOM MHOXKECTBA BBIXOJHBIX I€peMeHHBIX. VMeercs
BO3MOXXHOCTh (OpPMHUPOBATH 33/JlaHUS TOJIBKO JIJIsl OTOOpaKeHWsI pe3yibTaTOB IMPOBEIEHHBIX
paHee pacueToB, B KOTOPBIX MOKHO U3MEHSATh COCTaB OTOOPaKaeMBIX NMEPEMEHHBIX, MacIITaObI
JUIst TpaMKOB O0TOOpakaeMbIX MEPEMEHHBIX, U3MEHATh IPAaHUIIBI BPEMEHHOIO MHTEpBaja, AJs
KOTOPOTO IPOUCXOJUT OTOOpaKEHUE pe3yJbTaTOB, HCMOJIb30BaTh HHBIE, YeM OBLIO
MPEIYCMOTPEHO paHee, MPOTpaMMbl OTOOpaKEHHUs, TMPOU3BOJIHLHBIM 00pa3oM KOMOWHHPOBATH
oToOpakaeMble IIepeMEeHHBIE U T. 1.

IIpumep npocreiieit nporpammsl Ha si3bike PradiSLang:

{ onmcanme QaHHHX }
$ DATA
Macca = 7.5;
Kosbduumenr xecrxocTm = 2; Macwraé = 1
{ onmcanmue ob6rexkTa }
$ FRAGMENT
# BASE : 1
# STRUCTURE
Ipyxmra 'K (1 2; Kosddmumenr xecrrocTH) ;

Macca 'M (2; Macca);
Cuna 'F (2; 1.)
# OUTPUT
llepememenne rpys3a ' S (2; Macuwrab)
CkopocTE TIpyBa ' V (2; Macwrab)

Ycunme Ha npyxmHe ' X (I:lpyxmua; 1.)
{ onmcanmue BamaHus |}
{ omnmcamme BagmaHmsi Ha pacuerT }
$ RUN
Pacuer xonebaHmi rpysa ' SHTERM (END=1.0;
Ckopocre Tpysa = (,0.5),
IllepeMemenne rpysa = (-0.1,0.1),
Ycunme Ha nOpyxmHe )
{ onmcamme BagmaHmMst Ha oTobpaxeHMe pesyILTaTOB }
$ PRINT
Kone6aumss rpysa ' DISP (;
Ckopocre Tpysa = (,0.5),



[lepemMemenne rpysa ,
llepememenne rpysa = (-0.005,0.),
Ycunme Ha npyxmuHe )

SEND

3. OINUCAHUE OAHHbIX - PA3OEN $ DATA

Hcnonp30BaHne MOMMEHOBAHHBIX CIHHMCKOB MapaMeTPOB IO3BOJISIET 3HAYUTEIBHO
YIYUYIIUTh YUTAEMOCTb INpOrpaMMbl Ha s3blke PradiSLang w obecriednBaeT BO3MOXHOCTb
M3MEHEHUsl 3HaYeHUil mapaMeTpoB Ipu padore co chopmupoBaHHOW Mojenbi0 oObekrta. Jlis
ONKCAHMUs MOMMEHOBAHHBIX CIIMCKOB IApaMeTPOB CIYXKUT CHEHMAJIbHBIN pa3fen ONHCaHUs
JaHHBIX. Pa3/ien HauMHAeTCs C 3arooBKa:

$ DATA: [ uma ]
1€ UMs - IMS pa3jiesia ONMCaHHs JaHHBIX.

OTO uMma ONpPENeNseT, YTo pa3/ied JaHHbIX, ONMMCAHHBIN MO TUM 3ar0JIOBKOM, OTHOCHUTCS
K OJHOMMEHHOMY pa3Jliesly oInucaHus oObekTa (OAHOMMEHHOMY ¢parmenty). Ilpu sTom
omnucaHue OJIOKa JaHHBIX JOJDKHO NPEIIIeCTBOBATh ONMCAaHHI0 (PparMeHra, KOTOPOMY
COOTBETCTBYIOT 3TH JaHHble. KaxIoMmy ¢parMeHTy COOTBETCTBYET OJUH M TOJIBKO OJIMH
MOMMEHOBAHHBIN OJIOK JaHHbIX.

B nauane kaxaoil mporpamMmbl Ha s3blke PradiSLang MoOXeT NpUCYTCTBOBAaTh OJHMH
HermonMeHoBaHHbIH 3arooBok $ DATA. JlaHHble, ONTMCaHHBIC B HEIIOMMEHOBAHHOM 3arojioBke $
DATA, sBastitoTcs r1o0anbHBIMU U TOCTYIHBIMHU 11 BCEH MPOrpamMMmBl.

3a 3zaronmoBkoM $ DATA Ha mocieyrommx CTPOKax [TaeTcs OIMCAaHHWE CITHCKOB
napameTposB B (hopme:

uoeHmughuxamop = cnucox
CRUCOK = YUCTIO
WIN CIUCOK = CIIUCOK, YUCIIO

WJIM CIIUCOK = ~uJeHTUu(dUKaTop [( HOMep = YHUCIIO, ... , HOMEP = YUCJIO0)|
[, cnucok |
unoenmugukamop Wnentudukatop crnucka napameTpos.
CRUCOK dopMupyeMBbIii 1151 UCHOIb30BAHUS B OMHUCAHUM OOBEKTa U

€ro U300pakeHUs CIIUCOK I1apaMeTPOB.

YUCIOo JIelCTBUTENIBHOE  YHCIIO, 3aJalolllee  COOTBETCTBYIOIIECE
3Ha4YECHHE MapaMeTpa.

HoMmep Homep mapametpa, 3amemiaemplii B CHHCKE MapamMeTpoB C
UICHTU(UKATOPOM ~UHOeHmugukamop Ha TapameTp, 3aJaHHBII
JNEHCTBUTENBHBIM YUCIIOM, CTOSIIIIMM IOCJIC 3HaKa PAaBEHCTBA.

~UHOEeHMUPUKAMOp Wnentudukatop crnucka napameTpoB, ONPEeIEHHOIO paHee.
[Topsimok cnempoBaHusl ACUCTBUTEIBHBIX YHCEN M HMX KOJMYECTBO [JOJDKHBI CTPOTO

COOTBCTCTBOBATH IOPAAKY CJICAOBAHUA W KOJIHMYCCTBY IIApaMCTpPOB TOro OJJICMCHTA, IIPU
OINMHMCAHUH KOTOPOTO MPECAIIoJIaracTcsa UCIoJIb30BaTh )IaHHHﬁ CIIMCOK IIapaME€TpPOB.



OnucaHne KaxJIO0ro CIHCKa MapaMeTpOB JIOJDKHO OTHENSTHCS OT JPYTUX ONUCAHUUN
CIIHUCKOB TNapaMETPOB TOYKOM C 3amsITOM WM KOHLOM CTPOKH. KaXIplii CMCOK mapamMeTpoB
MOXET pacrojaratbcsi B OJHOW WJIM HECKOJIbKMX CTPOKaX TEKCTa mporpaMmmbl. B mocnennem
clydae KaxkJas MepeHoCHMasi CTpOKa JOJDKHA 3aBEpIIAThCS COOTBETCTBYIOUIMM Pa3/ICIIUTEIIEM
(H n I/IHI/I H:")

, .

IIpumep. TpeOyercst coznaTh ria00anbHBIA OJOK JaHHBIX [ BCEH NporpaMmbl U

JIOKAIIbHBIHN OJOK JaHHBIX A7 ¢pparmeHTa "MasTHUK".

$ DATA
Macwra6 = 1.;
Mogyns ynpyrocTtu = 2.E11
$ DATA : MasiTHMK
Touka A = 0., 0.;
Touka B =1., 0.;
Marepmnan = 0.001, Mogyne ynpyrocTH;
Macca = 1.;
Cuna mTsxecTn = 9.81;
lapaMeTps MasTHMka 1 = Touka A,
Touxa B,
MaTepmnasn;
NapameTps MasTHMka 2 = Touxa A,
Touka B (2=1.5),
MarTepmnasn;

B pesynbrare Oynyt chopmupoBaHbl INIOOANbHBIM OJIOK NAaHHBIX, CIIMCKH MapaMETpPOB
KOTOpOro OyayT JOCTYHHBI BO BCEH Hporpamme, W JIOKAJIbHBIA OJOK JAHHBIX, JOCTYIHBIA W3
¢parmenTa "Mastauk". B 3TOM JOKaapbHOM ONOKE JaHHBIX OYIyT OIpEAeTeHBI CIEAYIOIIUE
CIIMCKH TTapaMeTPOB:

Touka A = 0., 0.;

Touka B =1., 0.;

MaTepuan = 0.001, 2.E11;

Macca =1.;

Cuia TsSxecTH = 9.81;

NapamMeTps MassTHMxka 1 = 0., 0., 1., 0., 0.001, 2.E11;
NapamMeTps MassTHMxka 2 = 0., 0., 1., 1.5, 0.001, 2.E11;

4. OINUCAHUE OBBEKTA - PA3OEN $ FRAGMENT

Paznen onucanust o6bekTa (hparMeHT) HAYMHAETCS C 3ar0J0BKa:
$ FRIAGMENT]: [ uma ]
ums - uMs pparMenra.

B ob0mem ciydae cTpykrypa OOBEKTa MOXKET OBITh MpeACTaBlIeHA OIHUM WU
HECKOJILKMMH BKJIIOUEHHBIMHU JIPYT B Jpyra ¢parMeHtamu. [Ipu 3ToM Bcerja MMeeTcsl TOIbKO
OIMH (parMeHT caMOro BEpPXHErO0 YPOBHs, BKJIIOYAIOIIMIA B ceOS TOWMEHOBaHHbBIC
(00s3aTennbHO) (PparMeHTHl HUKHETO ypOBHS. DparMeHT BEPXHETO YPOBHS MOXKET UMETh UM,
HO MOJXET OBITh ¥ HCIIOMMEHOBAHHBIM.

CreneHb BIIOKEHHOCTH (DparMeHTOB JpYyr B Japyra He orpaHudyeHa Kaxnmpiii ¢gparmMeHT
COCTOUT U3 MOJPa3/IeiIOB, UMEIOIINX CIEAYIOIINE MO3ar0JIOBKHU:

3amanne 0a30BBIX Y3JI0B - 103arojoBok # BASE (He o0s3aTeneH; eciau ecTh, TO ClIeayeT
cpasy nociie 3arosioBka $ FRAGMENT).



Ornucanmne crpykrypbl (¢parmenta - mnomzaronioBok # STRUCTURE (oGs3arenen u
cieayeT cpasdy 3a moazaroioBkom # BASE wnm nociie 3aronoska $ FRAGMENT).

Onucanne BHEMIHUX Y37I0B (hparmenrta (y3/0OB, CIyXKalldX s COCIWHEHUS C y3JIaMu
¢bparMeHTOB, B CTPYKTypy KOTOpBIX OyJIeT BKJIIOYAaThCS ONHUCHIBAEMBbI (parMeHT) -
noa3arojoBok # EXTERNAL (1o He00X0uMOCTH).

Onrcanne BBIXOAHBIX TepeMeHHbIX - moa3aronioBok # OUTPUT (mo HeoOxoammocTu;
OJIHAKO XOTs Obl B OJHOM (parMeHTe 3aJaHus JOJDKEH OBITh OMpeAeNieH MOJ3aroJIoBOK #
OUTPUT).

TpeOoBaHue BBIBECTH HA TMeyYaTh OTIAAOYHYIO HH(POPMAIUIO O CTPYKType OOBEKTa C
yKa3aHUEM HICHTHU(UKATOPOB U UMEH, BKIIOUCHHBIX BO (DparMeHT MoJeNel AIEeMEHTOB (B TOM
qyclie W BXOJSIIMX BO BKIIIOUAaeMbIe ()parMeHThI), a TaKkKe TI00ATbHBIX HOMEPOB Y3JIOB, C
KOTOPBIMHU 3TH JJIEMEHTBI COSTMHSIOTCA - T013arojoBok # MAP (1o HeoOxoaumocTn).

[Mogpaznenst #EXTERNAL, #MAP u #OUTPUT nomkHBI clieioBaTh 3a MOJpa3aeioM
#STRUCTURE. Ilopsamok ciaegoBaHus 3THX MOAPA3IEIIOB HE CYIIECTBEH.

4.1. ONMUCAHUE BA30OBbIX Y3J10B ®PAIMEHTA -
NOA3AIONOBOK # BASE

OTOT NOJ3arojJOBOK CIYKUT JUIsI ONMCAHUS Y3JIOB, KMHEMaTHYeCKue JMOO JApyrue
NOTEHLUAJIbHBIE XAPAKTEPUCTUKU KOTOpPHIX NpuHMMaroTcs 3a 0 (moreHuuman, Temueparypa,
JaBiieHue u T.4.). Hanpumep, B MeXaHUKe - 3TO 3aKpeIUICHHbIE y3Jbl, B THEBMATUKE - Y3IIbI,
COeMHEHHBIE ¢ aTMoc(hepoi u T.1. B nanbHeiieM Takue y3ibl Oy1eM Ha3bIBaTh 6230BBIMH.

Crpykrypa onucanus 6a30BbIX y3JI0B (hparMeHra:

# BASE : yzen; [,y3em [, ... y3em, 11 1[;]
y3en; — HoMep y371a ¢pparMeHTa, ONMMChIBAEMOT0 Kak Oa30BbIi.

HeoOxomuMo mMeTh B BUAY, YTO MJIs JIIOOOTO (parMeHTa B 00S3aTEIBHOM MOPSIKE
JOJDKEH ObITh ompenesieH 0a3oBblii y3en. Ecnu gparMeHT HMKHEro YpoBHS B JlaJIbHEHIEM
BOWIET B OIMCaHHME CTPYKTYpHl ()parMeHTa BEpPXHETO YPOBHS W HEOOXOAWMO COXPAHHUTH
3aKpeIuIeHUe, TO OAMH M3 3aKPEIUICHHBIX Y3J0B ()parMeHTa HM)KHEro ypoBHS (00s3aTesIbHO
IPUCYTCTBYIOIINN B ONKUCAHUU CTPYKTYPHI) JOJKEH ObITh ONMUCAH KaK BHEUIHUI U B ONMHCAaHUU
(parmMeHTa BEpXHEro YpOBHs TaK)Ke ONMUCaH Kak 0a30BBIH.

Ecnun moppasnmen oTcyTcTByeT, B KadecTBE 0a30BOr0 INPHHUMAETCS TIEPBBIN y3ed,
BCTPETHUBILUICS B ONMCAHUH CTPYKTYPBHI.

IMpumep.
Ecnu B cucreme B kauecTBe 0a30BBIX NMPUHUMAIOTCS Y3Jbl C HOMEpaMU 5 U 6, TO mocie
3aronoBka $ FRAGMENT B nporpaMme qoyKeH NPUCYTCTBOBATH 1moa3aronoBok # BASE :

# BASE : 5, 6

4.2. ONMUCAHUE CTPYKTYPbl ®PAITMEHTA - NOAOPA3OEN #
STRUCTURE

[Toapa3znen HaYMHAETCST OTHOMMEHHBIM TTO3arOJIOBKOM:

# STRUCT [URE]



[Tocne moazaronoBka Ha MOCIEAYIOIUX CTPOKaX JAETCS OMUCAHUE CTPYKTYpPbl 0OBEKTa -
CIIMCOK ONMHUCAHMI 3J€MEHTOB WK ()parMeHTOB, BKIIOUEHHBIX B JAHHBIH (parMeHT. DJIeMEHTbI
3TOTO CIUCKA - OMMCAHUS BKIIOUYAEMBIX BO ()parMEHT 3JEMEHTOB WIH (PParMEHTOB - OTJEIISIOTCS
JIpyr OT Jpyra pasJIeiauTeNeM , WIM KOHLOM CTpokd. Kaxnoe onmcaHue BKIIFOYAEMBIX BO
(dparMeHT Mojenelt >IEMEHTOB WM (ParMEHTOB MOXKET PACIIONAraThCsl Ha HECKOJIBKUX CTPOKAX
TeKcTa nporpammsl. [Ipu 3TOM nepeHocumasi CTpoKa JOJKHA 3aBEpLIATHCS COOTBETCTBYOLIUM

nn nwn n.n

paznenurenem ("," - 3ansras, - arocTpod, ";" - TOUKa C 3amATOMH).
Ornrcanne MOJIeNei 3JIEMEHTOB, BKIIFOYaeMbIX BO ()parMeHT, UMEET CIASAYIOIINA BUI:

uoenmugpuxamop 'umsa (ysen;, y3en: ... ,y3ei, ;, CHUCOK)
uoenmughuxamop Wnentudukatop Moaenu 31eMeHTa.

UM Nmst Mozmenu 3JIeMEHTa M3 4YKcia MOJEJeH, BKIIOYEHHBIX B
OUOIMOTEKU KOMIUIEKCA.

y3ern, Homep y3na ¢parmenTta, K KOTOpOMY HOIKIIOYEHA j-S BETBb
anemenTa. Homep y3ma 3amaercss Kak MpOM3BOIBHOE TOIOKUTEIBHOE
nenoe yuciao 6e3 3Haka. g 3¢ddexTuBHON pabOThl MPUHATHIX B
KOMIUIEKCE aJTOPUTMOB JIydIlle, e€CIM HOMepa Y3JIOB 3a/JaioTcs 0e3
CYUIECTBEHHBIX IPOMYCKOB. KOJMUYECTBO y3II0B MOAKIIOUEHHS
MOJIETIH JIEMEHTA JJOJDKHO CTPOTO COOTBETCTBOBATH €€ OITHCAHUIO.

CNUCOK Croucoxk mapamMeTpoB MOJEIM JJEMEHTAa. 3aJaercs 1o
nMpaBWjaM, OIpPEIeIeHHbIM paHee Ui 3aroiioBka $ DATA.
KonmnyectBO ®W  mocneqoBaTeNbHOCTh — MApaMETPOB  JOJIKHBI
MOJTHOCTBIO COOTBETCTBOBATh KOJMYECTBY M TOPSAJKY CII€IOBAHUS
rapaMeTpoB, OMPEICIICHHBIX B JOKYMEHTAIIMH 110 MOJICIIN dJIEMEHTA.

Onucanue BKJIIOYEHHUS ONHMCAHHBIX paHee (parMeHToB B TeKymIUd (¢parMeHT
IIPOU3BOAUTCS B COOTBETCTBUU CO CIEAYIOIIUM CUHTAKCUCOM:

uoenmughuxamop ' ums (ysen; ,ysein; ... ,ysen, [; ~uoenmugpuxamop 1
= ~uodenmuguxamop?, ...J )

uoenmughuxamop WNnentuduxatop pparmenta, chopMUpoBaHHBIN MO OOLITUM
MIPaBUIIAM.

umsa Wwms pparmMenTa U3 yrcia onpeeIeHHbIX paHee.

y3ern, Howmep y31a onuceiBaeMoro parmMeHTa, K KOTOpoMmy

MOJIKJIIOYEH j-i BHEITHUH y3€eJ BKIII0oYaeMoro (pparmMeHra.
KonnuecTBo 1 MopsAI0K ClieJOBaHMsI y3J10B MOAKIOYEHUS
BKJIFOUAEMOT0 (pparMeHTa JOJIKHBI CTPOTO COOTBETCTBOBATH
KOJIMUYECTBY U MOPAJIKY CIIEJOBAHMS Y3JI0B, OIIPEJECIICHHBIX B
noapazaene #EXTERNAL Bkitouaemoro ¢parmenTa.

~udenmughuxkamop I Nnentudukarop crivcka mapameTpoB, OMPEIEICHHOTO IS
BKJIFOUAEMOT0 B OMUCaHue parMeHTa. ITOT CIIUCOK MapaMeTpoB
3aMeIaeTCsl Ha CITUCOK MapaMeTpOB, HICHTH(UKATOP KOTOPOTO
yKa3aH CIpaBa OT 3HaKa PaBeHCTBA.
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~uoeHmuguramop?2 WnentudukaTop Cucka napameTpoB, ONpPeeIeHHOTO s
TEKyIIero pparMeHTa, KOTOPhI 3aMEIIAeT BCE BXOXKICHUS
~udenmugurxamop! , BCTpeUyaroluecs B ONMCAaHUN BKIIOYAEMOTO
¢bparmenTa.

Buumanne! 3ameniarorcs Te U TOJIBKO T€ CIIMCKU NTAPAMETPOB,
KOTOpBIE SIBHO OTPEEICHbl B OMMCAHUU CTPYKTYPbI UJIM B ONUCAHUU
BBIXOJIHBIX NIEPEMEHHBIX BKJIFOYAEMOT'0 ()parMeHTa.

PaznenurensMu  JUIsi HOMEPOB Y3JI0B, KpPOME 3amsThIX, MOTYT CIYXXHUThb HpPOOEIbI.
TpaHcaTop pa3jim4aeT MOJENb IEMEHTA U (ParMeHT, UMEIOLINE OJJMHAKOBOE HMS.

IIpumep.
Onucanne Monene 5SIEeMEHTOB, BKIIOYaeMBIX BO ()parMeHT, MOXKET BBITIIAIETh
CJIEYIOIINUM 00pa3oM:

Opyxura ' K (1 2; 10);
'M (2; Macca)
Mastrumk ' STRGNO ( 1,2,3,10;

Touka A, 2., 2.5,
Marepnan (2=0.7ell))

Ornucanne GpparMeHTOB, BKIIOYAEMBIX B TEKYIIUH (pparMeHT:

IpyxnHa ' Yonop (1 2);
Cronbé 'S (1,2,3,10; Touka A = Touka C)

B MNPUBCACHHBIX IPUMCPAX IIPECAINOJIAracTcsda, 4TO paHEC B pa3JcilaX OIIMCAHUA HJAaHHBIX
OMpeCaACJICHbI CITMCKH MMapaMETPOB:

Touka A, Marepman, Macca, Touka C ,

B COCTaB KOMINJICKCA BKIITOYCHBI MOJCIIN 2JICMCHTOB:

K, STRGNO, M,

a B COOTBCTCTBYIOIIUX pa3aciiaX ONMMUCAHUS o0BeKTa OIIPCACIICHBI (bpaFMeHTBIZ
S, ¥Ynop

¢dparmeHT S umeer 4 y3ina, onucanHbix B nonpaszene #EXTERNAL, a pparment Ymop - 2
y37a.

4.3. OMUCAHUE BHELLUHUX Y3N10B ®PAIMEHTA -
NOA3AIOJIOBOK # EXTERNAL

CuHTaKkcuC ONUCaHHWA BHEUIHHMX Y3J0B (parmMenra (T.e. y3J0B (parMeHrta, KOTOpbIE
CIIy’KaT JUIsl BKJIFOUEHHUS OMMChIBaeMoro (pparmeHtra Bo (parMeHTHl Oojiee BBHICOKOI'O YpPOBHS)
OIpeAeIIAETCS CIEAYIOINUM 00pa3oMm:

# EXT[ERNAL]: yzen; [, yzen: [, y3en, 1 1 [;1]

y3es,; - HOMep y3Ja (hparMeHTa, ONMMUCHIBAEMOT0 KaK j-i BHEITHUHN y3e7l.

B ctpoke moxer ObITh 3amucaHo Jit00O€ 11eJ0€ KOJIMYECTBO HOMEPOB Y3JIOB, NPHUYEM 32
MOCJIEAHUM Y3JI0M B CTPOKE (€CJIM OH HE SIBJISETCS MOCIETHUM B CIIUCKE) 005S3aTeIbHO J0KEH
CJIe10BaTh pa3lenurens ",".
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IIpumep onrcaHus BHENIHUX y3JI0B:

#EXT: 3, { 6asomBmnt yzsen }
6,4 { onopa ®KCUeHTPMKa }

4.4, OMNUCAHUE BbIBOOA ONA ®PAITMEHTA - NOAPA3AEJ
# OUTPUT

HOI[p a3aCJI HAYNHACTCA I103aroJIOBKOM:

#OUTPUT :

[Tocne mom3arooBka Ha TMOCHEIYIOMMX CTPOKaX JA€TCsl OMHCAaHUE BBIXOJHBIX
MEPEMEHHBIX - CIHUCOK OMUCAHUM BBI30OBOB COOTBETCTBYIOIIMX MPOTPAaMM pacyeTa BbIXOIHBIX
MEePEMEHHBIX. DJIEMEHTHI 3TOT0 CIUCKA - OMHCAHUS BBI30BOB OT/ACJIBHBIX IMPOTpamMM pacyeTa
BBIXO/IHBIX MIEPEMEHHBIX - OTACTSIOTCS APYT OT Apyra pasjenureneM ;”(Touka ¢ 3amsiToil) WiIn
KOHIIOM CTpokd. Kaxgoe omnucaHue BBIXOAHOM TMEPEMEHHOM MOKET pacrnoJiaratbCsi Ha
HECKOJIBKMX CTpoKax. B 3Tom ciydae mnepeHocuMmass CTpOKa JOJDKHA 3aKaHYMBAThCS
COOTBETCTBYIOIIMM pazaenutenem (","- 3amsras, " ' "'- amoctpod, ";"- TOUKa ¢ 3amAToM).
Ornucanune BBIXOAHOW MEpEMEHHOW (= OMHCAaHHE BHI30Ba COOTBETCTBYIOIICH MPOTPaMMBI

pacueTa BBIXOAHOM MEPEMEHHOMN ) UMEET CIICTYIONTUN BU/I;
uoenmuchuxamop ' ums (nepemennas,; [,nepemennas; [ ... ,nepemennasi, | |, cnucox )
uoeHmugpuxamop NnenTudukaTop BEIXOIHOHN MIEpEMEHHOM.

ums Nmst mporpaMMBsl pacdeTa BBIXOIHBIX IEPEMEHHBIX U3 YUCIIA IPOTPaMM,
BKJIFOYEHHBIX B OMOIMOTEKN KOMILIEKCa.

nepemennasl; VYkazarelpb Ha j-10 BHYTPEHHIOIO [IEPEMEHHYIO, ITepelaBaeMylo B
IIPOrpaMMy pacyeTa BHIXOAHBIX IepeMeHHbIX. KoaruecTBo u nmopsaaok
yKa3zaTeJieil B OMMCaHUK BbI30Ba JJOJKHBI COOTBETCTBOBATh X
KOJMYECTBY U MOPAJKY CIIEJOBAHUS B JOKYMEHTALIUU JJIsl IPOTPaMMBI
pacueTa BbIXOJHBIX NepeMeHHbIX. CHHTaKCUC OMMCAHUs yKazaTelss Ha
BHYTPEHHIOIO IEPEMEHHYIO OIIPENIEIIEH HIKE.

CNUCOK Cnucok mapaMeTpoB MPOrpaMMBbl pacyeTa BHIXOAHBIX IEPEMEHHBIX.
3amaercs 1O MpaBUiIaM, ONpeielieHHBIM paHee 1is 3arosioBka § DATA.
KonuyecTBo 1 mocinea0BaTeIbHOCTD MTApaMETPOB JIOJKHBI TTOJIHOCTHIO
COOTBETCTBOBATh KOJMYECTBY U MOPSJIKY CIECTOBAHHS MapaMeTPOB,
OTpEeICJICHHBIX B JOKYMEHTAIIUH JJISI IPOTPAMMBI pacueTa BBIXOTHBIX
MIEPEMEHHBIX.

I[OHYCTI/IMBIMI/I YKa3aTeJsIMU Ha BHYTPCHHUEC IICPEMCHHBIC ABJISIFOTCS:

y3ern; Howmep y3ia OIUCBIBAEMOTO ¢parmenra,
MOTEHIIMAJIbHBIE XAPAKTEPUCTUKH KOTOPOIO IMEpeNaroTcs B
IporpaMMy pacdeTa BBIXOJIHBIX IE€PEMEHHBIX (OCHOBHas
MOTEHLIMAJbHAsl TEpEMEHHasT U JBE €€ MPOU3BOJHBIX 10
BpemeHn). [loa moTeHIMATbHBIMU XapaKTEpUCTUKAMU Y3JIa
M0JIpa3yMeBacTCs:
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y3en;

»»
y3en;

L:uoenmughuxamop [(6emev; )]
F:uoenmugpuxamop [(6emss; )]
Q:uodenmudghuxamop [(6emev; )]

B MEXaHUKE - I[IEpEMEIICHUE Yy3Ja y3el U €ro
MPOU3BOJHBIEC IO BPEMEHH;

B THJIPABJIMKE, [THEBMATUKE - UHTErpal MO BPEMEHU OT
JIABJICHUS, JABJIICHHUE W €ro MPOM3BOJHAS NO BPEMEHM MJIsl
Y3aa;,

B TEPMOJMHAMHUKE - MHTErpall OT TEMIIEPATYPHI,
TeMmrepaTrypa 1 €€ IpOU3BOIHAS 110 BPEMEHHU IS V3714,

B 00IIIEeM cllydae - 3HaUeHHE MEPEeMEHHON (B TepMHUHAX
KOTOpPOU HIIEeTcs pelieHne cucteMbl auddepeHInanIbHbIX
ypaBHEHUI), XapaKTEPU3YIOIIEH COCTOSHUE y3J1a, U 3HAYCHUS
€€ MIPOU3BOIHBIX 110 BPEMEHHU.

[lepBas mnpousBojHass 1O BPEMEHU  OCHOBHOM
MOTEHIIMATBPHON  TIEpeMEHHOW  y371a;  (COOTBETCTBEHHO
CKOpPOCTb, JaBJICHHE, TEMIIEpaTypa, MOTEHIHA).

Bropas  mpousBogHas 10  BpEMEHM  OCHOBHOM
MOTEHITMATBFHON TIEpeMEHHOM y3/1a; (YCKOpEHHE, MPOU3BOTHAS
OT JABJIEHUs, IPOU3BOAHAS OT TEMIIEPATYPbI, TPOU3BOIHAS OT
MOTEHITHATA).

VYkazarenb Ha NOTOKOBYIO nepeMeHHYI0,
nepefaBaeMyro B MPOrpaMMy  pacueTa  BBIXOJHBIX
nepeMeHHbiX. Bce Tpu ¢opMbl 3amucu  ykaszatens Ha
MOTOKOBYIO TEPEMEHHYI0 3KBUBAJIEHTHBI. [l sremeHTa ¢
UJIEHTU(DUKATOPOM uoenmuguxamop XapaKTepU3yeT
COCTOSIHUE @ems6u; ITOro sJeMeHTa. HeoOxoqumMo 3aMeTHTh,
YTO HyMepalusi BETBEH SIBISETCS JIOKAIbHOM NJIsl 3JIEMEHTa,
MOTOMY 3HAUEHUE 6emeb; HE JOJDKHO TPEBBIIATH
KOJMYECTBA Y3JIOB 3TOr0 3j1eMeHTa. Tak, /Uid ABYXY3JI0BOTO
3JIEMEHTa BETBB] MOXKET NMpUHMMATh 3HaueHus 1 wim 2. Ilo
YMOJYaHUIO Mpennonaraerca eemev;, = 1. Ilog motokoBoi
IIEPEMEHHON MOAPa3yMEBAETCSA:

B MEXaHHKe - cujia (MOMEHT), ¢ KOTOPhIMH CHCTEMa
JeiicTByeT Ha »dJeMeHT. Jlns  ompeaeneHus INpU3HAKA
yKazaTeiass Ha MEXaHWYECKYI0 IOTOKOBYIO IE€PEMEHHYIO
MPEANOYTUTENIBHO UCIIOIB30BATh EPBYIO MU BTOPYIO GopMy
3anucu ykazatens (¢ npusHakamu | wiu F);

B TUIpaBIMKE, B MHEBMATUKE - pPacXoJ] WM
SKBUBAJICHTHAs €My BEIIMYHMHA, HANPABIECHHAS OT CHCTEMBI K
anieMeHTy. [ onpesneneHus Mpu3HaKa ykasaTess Ha Takylo
MOTOKOBYIO TEPEMEHHYIO MPEINOYTUTENIbHO HCIOJIb30BaTh
NIEPBYIO WIM TPEThIO (OpMY 3alMcCu yKazaTels (C MpU3HAKOM
[ umu Q);

B TEPMOJIMHAMUKE - TEIUIOBOW MOTOK, HAIIPABJICHHBINH OT
cucteMbl K oayeMeHTy. Kak u B mpeaplayliem ciyudae,
NPEANoYTUTENIbHA TepBasi WM TpeThs (opma 3amucu (c
npuzHakoM | wn Q);

B o0meM ciydae - 3HadeHHE IEPEMEHHOM
(OTHOCUTEIBLHO KOTOPOH C(HOPMYIHUPOBAH 3aKOH COXpPaHEHUS
- 3-it 3akoH HeloroHa, 3akoH Kupxroda mis TokoB u T.1.),
XapakTepu3ylollee MOTOK ATOW BEIWYMHBI OT CHCTEMBI K
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W: uoenmugpuxamop[(N)

]

anementy. IlpeamoururtensHa mepBas Qopma  3amucu
MTOTOKOBOI nepeMeHHoH (¢ npu3Hakom ).

Vkazarens Ha N-10 KOMIIOHEHTY padouyero BeKTOpa
(Mo yMomuaHUWIO - Ha |-F0 KOMIIOHEHTY ) JUIsl dJEMEHTa C
UJIEHTU(DUKATOPOM  udeHmugukamop, 3HAYEHUE KOTOPOU
TpeOyeTrcs TmepenaTtb B TPOrpaMMy pacueTa BBIXOJIHBIX
IIEPEMEHHBIX.

JIOCTYHHBIG KOMIIOHCHTHI pa60qer0 BCKTOpa Ka)I(}IOﬁ MOJCIIN JJIEMCHTA IMPUBOAATCA B €€

OITMCaHHH.

I[Ipumep. Ormnucanue BBI30BOB TMPOTPAMM pacdeTa BBIXOJHBIX TIEPEMEHHBIX MOXKET
BBITJISAZICTH CIAEAYIOIINM 00pa3oM:

Cuna Ha npyxmHe
IlepeMemenne no o
CxopoCcTe IO OCH
CxopoCTe IO OCH
YckopeHue OIlops
Peakumst B ornope

SHepIMs NPYXMHEI

'X
cu X 'S
X 'V
X 'X

(I:Opyxmna; 1.);

(3 ; 1);

(3 ; MacwTrab) ;

(3'; MacwTab) ;
'ROUT (1", 2";1);

MasiTHMka 'ROUT ( I:MassTHuk (1),

'X

I:MasTuuk (2); 1)
(W:IIpyxmua; 1.);

B mpuBeneHHBIX nprMepax IPEeArnosaaraeTcs, 4ro paHee B pas3zeliax ONMCAHUS JTaHHBIX
OIIPEIEIICH CIIUCOK IIapaMETPOB:

MacwTab,

B COCTaB KOMIIJICKCA BKIIIOYCHEBI ITPOTpaMMBbl pacdy€Ta BEIXOAHBIX ICPCMCHHBIX !

S, X, V, ROUT,

a B COOTBCTCTBYIOIIUMX pasacjiax OIIHNCaHHA 00BeKTa OmnmpeaAcCICHbl J3JICMCHTBI C

UJCHTU(PUKATOPAMU:

I[lpyxmnHa, MassTHUK

4.5. PACIMNEYATKA CTPYKTYPbI INOBAJIbHOIO ®PAITMEHTA
- MOA3AIOJIOBOK # MAP

B pesynbrare ananuza onucanus oObekta PradiSLang mnonydaer uHQOpMAIHIO O
CTPYKType sikoOmaHa cucteMbl auddepeHnnanbHbXx ypaBHeHuid. Ilpm 3ToM OH Bceraa
UCIOJIb3YET BHYTPEHHIOI HYMEPALIUIO y3JI0B, OTIMYAOLIYIOCS OT HyMEpalluy Y3JI0B, 3aJaHHOMN
nosib3oBaresneM. Kpome Toro, /uiss yMEHbIIEHUS BBIUMCIMTEIBHBIX 3aTPAT IOCJE BBIITOJIHEHUS
CHUHTAKCHUYECKOIr0 aHaIM3a KaK MIPaBUIIO OCYILECTBIISETCS ONTUMANIbHAS IEPEHYMEPALIUs y3JI0B.

s momyueHust ”HGOpMauu 00 OKOHYATEIbHON HyMEpaluH y3JI0B B TEKCT TJI00AIBbHOTO
¢dbparmeHTa BKIIOYAETCA MO13ar0JIOBOK

# MAP

B stoMm CJIydac II0CJIC BBIIIOJHCHHA CHHTAKCHYCCKOI'O0 aHalin3da Ha II€4YaTb BbIJACTCA
CIIMCOK MO,Z[CJIeﬁ 9JICMCHTOB, HX I/I,I[eHTI/I(bI/IKaTOpOB U HOMCPOB Y3JIOB, IOJYYCHHBIX IIOCJIC
BBITIOJITHCHUS IICPCHYMCpPALIUH.
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Bce coobmienust mporpaMM BBIYMCIMTENBHOTO Sipa CCHUIAIOTCSA HAa 3TH HOMEpPA Y3JI0B M
HOMepa Mmozeneil anemeHtoB. Kpome toro, 3ta wuHpopManmus HeoOXoauma B Cllydae
ucnoias3zoBanus cpeactsa DEBUG nporpaMmel HHTETpUPOBaHUS.

5. WU3OBPAXEHUE OBBEKTA B NPOLIECCE
PACYETA - PASOEN $ SHOW

Paznien onucanust n3o00paxeHnss 00bEKTa B MPOLECCE pacyeTa CiIeayeT Mocie r100anbHOro
pasziena ONMMCaHUs CTPYKTYphl HEMOCPEACTBEHHO NEepe]] pa3fenaMy onucaHus 3anaHus. Paznen
OTNKCaHMs N300pakeHUsI 00bEKTa HAYMHAETCS C 3ar0JI0BKa:

$ SHOW:

[Tocne 3aronoBka Ha MOCIEIYIOMIUX CTPOKAaX JaeTcsl ONMUCaHUe HM300pa)keHUs 0ObEeKTa -
CIHMCOK OINHUCAaHWH H300pakeHUI OTAENbHBIX CIIOEB, BKJIIOYEHHBIX B H300pa’keHUE TaHHOTO
dbparmMeHTa. DJIEMEHTHI 3TOTO CIUCKA OTIEISAIOTCS APYT OT Apyra pazgenurteneM (- Touka ¢
3aIsITON) WM KOHIIOM CTPOKHU. OIMucaHue KaKIOro CIIOS H300paKEHUSI MOXKET PacIoyiaraTbCs B

HECKOJIbKMX CTPOKaxX TeKCTa MporpaMMel. B 3Tom citydae kaxxaasi mepeHocumasi CTpoKa JI0JKHA

(13 66,9 (13113

3aKaHYMBATbCS COOTBETCTBYIOIIMM pazfenutenem (“,’- 3amsartas, ;- TO4Ka C 3alsiTOH,
arocTtpod).

B mapamerpax cnos n300pakeHus 3a4al0TCs ONPeIeICHHBIA MacITad n300pakeHus U ero
nBer. OH XapakTepu3yeTcs OMNpEeeICHHOW TOYKOW 3peHHs HaOmrofaTeNss W, BO3MOXKHO,
ONKCAaHUEM JIBUKEHHUs 3TOW TOUkH. KoiamuecTBO M mocienoBaTeNbHOCTh MapaMEeTPOB JOJKHBI
IOJTHOCTBIO COOTBETCTBOBATh KOJMUYECTBY U MOPSJKY CIEIO0BaHMS MapaMeTpOB, ONPEAEICHHBIX
B OIMCaHMHU NPOrpaMMBbl peanu3anuu nzodpaxenus cios (LAYER).

OmnucaHue OTAENBHOTO CII0S BBIMISAIUT CIETYIOIUM 00pa3oM:

~udenmughuxkamop ' LAYER ([[udenmugpuxamop,][(ums; ; cnucox;)]
[, [uoenmugpuxamop?2][(uma2 ; cnucox2)] | ...J;
~cnucox [;yzenl yzen2 ... yzen9])

~udenmuchuxamo )
0 Unentudukartop cios

uoenmughuxamop; Nnentudukatop ™Mozaenu »sjaemMeHTa, Tpaduueckuii oOpas
KOTOPOH BKJIIOYAeTCs, B OMUCAaHWE clos. Ecnu mpu ommcaHuu
Kakoro-mmbo rpadudeckoro odpasa HIACHTH(PUKATOP MOACIH HE
YKa3bIBA€TCSs, CUMTACTCSA, UYTO Tpaduueckuii oOpa3 HEMOABIKEH
(cBSI3aH C HEMOJBMXHOIM cUCTeMO# koopauHaT). Eciu B onucanun
CJIOSI OTCYTCTBYET ONMCaHHE KaKUX-TH00 rpaduyecknx oOpa3os, B
9TOT CJIOW BKIIOYAKOTCS 00pa3bl BCEX DIEMEHTOB OOBEKTa,
UMEIIMX HIAeHTU(UKATOpel. B 3TOM ciiydae u300pakeHHe
KaXJIOTO DIIEMEHTa CTPOUTCS C HCIOJIB30BaHUEM TpapUuecKOro
o0Opa3a, MPHUHATOTO I OSTOTO0 DJIEMEHTa [0 YMOIYaHHIO
(“cranmapTHbIi rpaduueckuit oopas).

ums; Nms rpadudeckoro obpasa, ecinu I H300pakeHuss 00beKTa
UCTIONBb3YeTCsl HE  CTaHJApTHBIA Tpaduueckuii o0Opa3 wiH
rpaduueckuii o0pa3 monb3oBarens. Eciam ums rpaduueckoro
o0Opasa He 3a/1aHo, TO JUIsl U300pa)KEHUsl AJIEMEHTa HCIOJb3YyeTCs
rpaduueckuit 00pa3 3TOro 3eMeHTa, MIPUHATHINA IO YMOTYAHHUIO.
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CRUCOK; Crnucok mapamMeTpoB HECTaHAApPTHOTO rpaduueckoro odpasa.
3agaeTcss B COOTBETCTBHM C IMPABUIIAMH, OMNPEACICHHBIMH paHEe
st 3aronoBka $§ DATA. KonmuectBo M moCienoBaTebHOCTD
apaMeTpOB JOJIKHBI TOJHOCTHIO COOTBETCTBOBATH KOJIUYECTBY W
NOPSIAKY ~ CIENOBaHWS ~ TapaMeTpOB,  ONpPENCICHHBIX B
JOKyMEHTAIMK [0 TpOrpaMMe pealu3alid HEeCTaHJapTHOTO
rpagudeckoro oopasa.

~CNUCOK Criucok mapamMeTpoB MPOTrpaMMBbl pealu3aliu U300pakeHus
cios. 3ajaeTcs Mo MpaBuiIaM, ONPEeNIEHHBIM paHee JJIsl 3aroj0oBKa
$ DATA. KonuuectBO H IOCIEIOBATENBHOCTh IapaMeTPOB
JOJKHBI TIOTHOCTBIO COOTBETCTBOBATh KOJIMYECTBY U TOPSAKY
CJIEZIOBAHUS T1apaMeTPOB, OMPEIENECHHBIX B JIOKYMEHTAI[MH I10
porpaMMme peaan3ainuu 1300pakeHus Ciosl.

y3ern Criucok cremneneit CBOOOIBI, C KOTOPBIM CBsI3aHa Mporpamma
peanu3anu U300paxkeHus cinos. Ecam crnucok creneHei cBoOOAbI
HE 3aJaH, TO CYUTACTCS, YTO ITPOTPaMMa pea3anul H300pakeHNs
ciosi cBsizaHa C 0a30BBIM y3JI0M (= C HEMOJBHXHOH CHCTEMOMH
KOOpJIMHAT).

Onwucanue U300pakeHus: 00bEKTa MOXKET BBIIVISIIETh KaK B IPUBEIEHHBIX HIDKE IPUMEPaX.
IIpumep 1.

$ SHOW:
Nsobpaxenmne ob6wexTa 'LAYER (;[lapaMeTpsl ciosi;
12345678)9)

B mnpuBeneHHoM omnucaHuM B H300pakeHHE OOBEKTa BKIIIOYAIOTCS BCE OJIEMEHTHI,
UMEIOIME HUIACHTU(PUKATOPBI, Ui KOTOPBHIX ompeaeneHsl rpadudeckue obOpaspl. CHucok
napameTtpoB "[lapameTpsl ciios” onpeneincH panee B paznueie $ DATA. IIporpamma peanuzanuu
n300pakeHHs €105 CBsi3aHa ¢ y3namu 1-9.

IIpumep 2.

Nsobpaxenme uvacTm' LAYER ( I[IpyxmHa,
Teno (SILUET;KounTyp Temna) ;
llapaMeTps! cinost) ;
Usobpaxerne Goanra' LAYER ( Bomr (BOLT;1.1,1,0),
(KONTUR; Kpennernme 6oxara) ;
llapameTpn cnost 2) ;

B nmnpuBeneHHoM onucaHuM U300paxkeHHME OO0BEKTa COCTOUT U3 JBYX CIJIOEB.
Unentuduxatopsl cnoeB - "M3o0paxenue yactu" u "N3o0paxenue Oonra". Oba omucaHHBIX
CJI0s1 CBSI3aHBI C HEMOABUKHOM CHCTEMOW KOOPIHMHAT.

B cocraB cinos "M300paxkeHue vacTtu" BKIIOUEHBI 3JEMEHTHI € HICHTU(UKATOpaMH
"Ilpyxuna" u "Teno". nsa uzobpaxkenus snementa "llpyxkuna" ucnonb3yercs rpapuueckuii
o0pa3 Mo yMmoiuaHuio, A u3oO0paxkeHus snaemenrta "Teno" ucnonb3yercs HeCTaHIApTHBIN
rpadpuueckuit o6paz SILUET. Ilapamerprl 3toro rpaguueckoro obpasza 3alar0Tcs CIHCKOM
napamerpos "KoHTyp Tena", a mapameTpsl ciios - cnuckoM napamerpos "[lapamerprr cios'.
VYka3aHHbIC CIIUCKHU MMapaMeTpoB omnpezeicHHbl B pasaene $ DATA.

B cocraB cnos "M3o00paxkenue Oonrta" BKIIOYEH dJEMEHT ¢ uiaeHTUdukatopom "bBont".
Jnst m300pakeHUsT dJIEMEHTa HCIOIb3YyeTCs HECTaHMapTHBIN Tpaduueckuit od6paz BOLT.
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[TapameTpsl 3TOr0 Tpaduueckoro oopasa 3a1al0TCs COIUCKOM M3 TpeX mapameTpoB. B 3ot cioit
M300pakeHHsI BKIIIOYEH TAK)Ke JIEMEHT, CBSI3aHHBIN ¢ HEMOABMKHOM cucTeMoil koopanHat. Mms
storo rpagpudeckoro obpaza KONTUR, cnmcok mapamerpoB "Kpemnenue Oonra" omucan B
pasnene $ DATA. IlapameTpsl mporpammbl peanu3zanuu nuzodpaxenus "[lapametpsr cimos 2"
TaKke onucanbl B paszuene § DATA.

6. ONUWCAHUE 3AOAHUA

Nudopmanus o pas3znenax ONUCAHMS 3aJaHUs NPUBOAUTCS HUXKE B TOM MOpsAKe, B
KOTOPOM OHH MOTYT CJI€ZIOBaTh B TEKCTE NMPOrpaMMbl Ha si3blke PradiSLang. Ilpu aToM cnenyer
UMETh B BUY, YTO B JIIOOOM CIIy4ae IporpamMmMa JI0JDKHa 3aKaH9uBaThes 3arosioBkoM $ END.

6.1. 3AMEHA NMAPAMETPOB B COOPMUPOBAHHOW MOOENU
- PA3OEN $ REPLACE

Paznen § REPLACE mnpumensercs s 3aMeHbl CIIMCKOB IApaMETPOB B YyKe
chopmupoBaHHOl paboueil mporpamme. OH HCIOJIB3YETCS B TOM Cllydae, €ClIM HE HYXHO
MEHSTh CTPYKTYPY MOJEJH, CIIUCOK BBIXOJHBIX IEPEMEHHBIX M OMUCAHNE N300pakeHUsI MOJEITU
B xonme pacuera. Pasmen $§ REPLACE mo3Bomsier OCyIIecTBISATh HOBBIA pacdyeT MOACIH C
3aJjaHMeM KaKUX-THM00 HOBBIX IapaMETPOB MOJIENIEH 3JIEMEHTOB, IPOrPaMM pacyeTa BBIXOIHBIX
NEePEMEHHBIX JUOO0 MNpOrpaMM pealn3allud HU300pakeHusi 0e3 BBIINOJHEHUS HOBOW COOpKHU
paboueil mporpammsbl. JlelicTBUE HHCTPYKIMHA O 3aMEHE MapaMeTpoB, NPUBEACHHBIX B pasjele
$ REPLACE, coxpaHsieTcs TOJIbKO Ha MPOTSKEHUU TEKYIIEero pacyera (T.€., CIIMCKH apaMeTPOB
B 0a3ze JNaHHBIX YXe c(OPMHPOBAHHOM MoJenu He MeHstoTcs). Ecnu cnepyrommii pacuer s
sTol Monenu Oyner npoucxoauts 6e3 REPLACE, To B HeM OyIyT HCII0JIb30BaHbI TApaMeTPhI U3
IIEPBOHAYAJIBHOTO TEKCTA 3a/laHusl. Pa3znen HauMHaeTcs ¢ 3arojoBKa:

$ REPLACE

[Tocne 3aronoBka Ha MOCIEAYIOIIMX CTPOKAX JAETCs OMUCAHUE 3aMEIIaeMbIX CIHCKOB
napameTpoB. OIMH 3aMeNIaeMblil CIUCOK MapaMeTPOB OTIEISAETCS OT APYTOoro pazaenurenem *;”
(Touka ¢ 3amAToi) WM KOHIOM CTpOKHA. CHHTAKCUC OMHUCAHHS 3aMElIaeMbIX CIHCKOB

mapamMeTpoOB:
UMA = CNUCOK

ums Nms  3amemraeMoro cmmcka —IapaMeTpoB.
Buumanne! 3amemarorcss T€ U TOJBKO T€E
CITUCKU napameTpoB, KOTOpBIE SIBHO
cojepxarcs B OIMCaHUHU CTPYKTYpBI
riodanpHOro  ()parMeHra, ONHCAHUM  €ro
BBIXOJIHBIX TEPEMEHHbIX WM B pazjlene
OTMHUCaHUsl M300paKeHUs OOBEKTa B XOJE
pacuera.

CNUCOK Cnucok mapaMeTpoB, 3aJlaBa€MbIid 10
MpaBUjaM, OINPEACICHHBIM Juis pas3zieia $
DATA. KonuyecTBO U MOPSAIOK CIETOBAHUS
rnapaMeTpoB B  3TOM  CIHCKE  JIOJIKHBI
COOTBETCTBOBATh KOJMYECTBY H  MOPSAKY
CJEIOBAaHMS TApaMeTpPOB B  3aMEIIAEMOM
CITHCKE.
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Pazmen § REPLACE mosker ciemoBars mocie pasaena $ DATA nmu6o ObITh NEpBHIM B
TEKCTE MPOrpaMMBbI Ha si3bike PradiSLang. B cnydae ucnonp3oBanus Bo3moxxkHocTH $ REPLACE
omucaHue O0BEKTa M OMHCAaHWE M300pakeHHs O0BEKTa B XOJ€ pacyeTa B MporpamMme JI0KHO
OTCYTCTBOBATb.

IIpumep 3aMeHBI CIIUCKOB MapaMeTPOB, SIBHO MPUCYTCTBYIOIIUX B OMUCAHUHU CTPYKTYPBHI.
Texct 3aganus 11 pabodeid mporpaMMbl BBITIISIUT CIEAYIOMIUM 00pa3oM:

$ DATA:

Kosbduumenr xecrxoctn = 1.0E6

8navenme Basopa = 1.5E-2

IlapamMeTps Basopa = BuaueHmMe Basopa,
Kosdduumenr xecrxocTm

$ FRAGMENT:

# BASE: 1

# STRUCT:

Macca 1 ‘M(2; 5)

Macca 2 ‘M(3; 5)

Ynoop ‘UPRL (2,3; IlapamMeTpr Basopa)
Ipyxmra ‘K(1,2; KosdpdmumeHT )ecTrOCTM)
Cuia ‘F(3; -1E3)

# OUTPUT:

CkopocTe ‘V(3; 1)

$ RUN:

Pacuer ‘SHTERM (END=1)

$ PRINT:

PesynsTaT ‘DISP ()

$ END

[Mpouenypa 3amensl mapamerpa “KoadduiueHT >xecTkocTH’ B OJOKE MaHHBIX IS
OTHMCAHHOTO BBIIIE (hparMeHTa:

$ REPLACE:

Kosddmuumenr xecrxocTm = 90000
$ RUN:

Pacuer ‘SHTERM (END=1)

$ PRINT:

PesynsTaT ‘DISP ()

$ END

B pesynwraTte s snementa “Ilpykuna” Oynert nepeonpeesieH CIUCOK MapaMeTpOB:

Kosddmuumenr xecrxocTm = 90000

MOTOMY YTO 3aMEHSIEMBIH MapaMeTp MPUCYTCTBYET SIBHO B €r0 CHHUCKE MmapaMeTpoB. Torna
Kak JiJ1s 3JIeMeHTa “Y1op”, B CHUCKE apaMeTPOB KOTOPOT0 3aMEHSAEMbIN apaMeTp COAEPKUTCSA
HE SBHO, OYJIeT 3aJ]aH CITUCOK MapaMeTPOB:

NapamMeTps Basopa = 1.5E-2, 1.0E6
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6.2. BOCCTAHOBJIEHUE COCTOAHUA PACHETA -
3AIronoBOK $ RESTORE

3aronoBok $§ RESTORE wcrnonb3yercs B TOM cilyd4ae, €CIM Uil JAHHOW MOJCIH
TEXHUYECKOH CHUCTEMBI YK€ MPOBOAMUIOCH UHTETPUPOBAHNUE C COXPAHEHUEM COCTOSHHS pacyera
U TpeOyeTcs MPOJODKUTH PAcUyeT ¢ MOMEHTA IOCIIEIHETO0 COXPAHEHUs. 3aroJ0BOK MOXKET OBITH
TOJIBKO MEPBBIM B TEKCTE 3aJlaHMs Ha si3blke PradiSLang wnu cienoBaTh cpa3y mocie paszaena $
REPLACE. B cinyuyae wucnonb3oBanus Bo3moxkHoctd $§ RESTORE onmcanue oObekra u
onucaHue n300pakeHust 00bEKTa B X0JI€ pacueTa B IporpamMmMme J0JKHO OTCYTCTBOBATb.

6.3. BbIMOJIHEHUE PACHETA - PA3OEN $ RUN

Pazngen HaumHaeTCs 3ar0JI0BKOM:

$ RUN

DToT pas3gen B mporpaMme MoKeT ObITh TObKO oauH. Eciu 3aronoBok $§ RUN cnenyer
nociie OMUCcaHus OOBEKTa WM SBJSETCS MEPBBIM B TEKCTE MpOrpaMMbl Ha si3bike PradiSLang,
pacder Juisl 3aJaHHOM MOJIEIM BBINOJIHAETCS C HYJIEBOIO MOMEHTAa BpeMeHU. B atom ciydae
pe3yabTaThl BCEX MPEABIAYIINX PACUETOB IS JAaHHOM MOJENN yTpauyuBarTCs. Eciu 3aroinoBok
$ RUN cnenyer nmocne 3aroioBka § RESTORE, nemaetcst mombiTka BOCCTAHOBUTH COCTOSIHUE
pacyeTa c MOoCJIeHEr0 MECTa COXpaHEHHUSI.

[Mocne 3aronoBka § RUN Ha mocieayronmx CTpOKax UAET ONHCAaHHE BBI30BOB IPOrPaMM
uHTerpupoBanus. OnrcaHue OTACITbHBIX BRI30BOB Pa3JICIsAeTCs CUMBOJIOM *“;” (TOYKa C 3amsTON)
WJIM KOHIIOM CTPOKHU.

Onucanue KaxAoro W3 BbI30BOB IPOrpaMMbl HHTETPUPOBAHUS XapaKTEpU3YETCA
COOTBETCTBYIOIIUM PACCUMUTHIBAEMBIM HMHTEPBAJIOM BpPEMEHH, NapamMeTpamMu TOYHOCTH U
pekuMaMu OoToOpakeHHs HMHGPOpMAIMM MO XOAy pacyera. /[l Kaxaod mporpamMmbl
WHTETPUPOBAHUS MOXKET OBITh 3aJaH CIHCOK ONEpPaTUBHO OTOOpa)kaeMbIX B XOJI€ pacuera
BBIXOJHBIX MEPEMEHHBIX M3 CIHCKa, OmpeaereHHoro panee B mnoxapazaenax # OUTPUT.
Cunraercs, 4yTo KaxkJas mocjaeAyoas IporpaMMa HHTETPUPOBaHUS MTPOJOJDKAET pacyeT ¢ TOro
MOMEHTa BpEMEHH, Ha KOTOPOM OH OBLI MpepBaH MpeAblayIeil MporpaMMoil HHTErPUPOBAHUS.
B xommnekce PradiSLang wmeeTcs BO3MOKHOCTh WHTEPAKTUBHO YIIPABIATH 3aBEpIIECHHUEM
porpaMMbl MHTETPUPOBaHUA. B ciyyae MHTEpaKTUBHOIO IPEPHIBAHMS COIJIAIIEHHE O
IPOJODKEHUH pacuyeTa MOoCieIyIIMMH IPOrpaMMaMH HHTETPUPOBAHUS OCTAETCS B CHIIE.

CoxpaHeHHe TEKyIIEero COCTOSHUSA pacyera IPOUCXOJUT C BPEMEHHBIM IIArOM,
3a/1aBa€MbIM MOJIb30BaTENIEM U, aBTOMATUYECKH, [0 OKOHUAHUH UHTETPUPOBAHHUSI.

B Hacrosiee BpeMs B COCTaB KOMIUIEKCA BXOAST MPOrPaMMbl HHTETPUPOBAHUS CUCTEMBI
muddepeHnranbHbIX ypaBHeHuil II-ro mopsiaka HesBHBIM Mertonom llltepmepa m mMeromom
Heromapka. Onicanuie BbI30Ba MpOTrpaMMBbl HHTETPUPOBAHUS BBITJISAUT CIIEIYIOIIMM 00pazoM:

[ ~uoenmugpuxamop |' ~ums (ums; = uucno [, ums, = uuciof,...ums, = wucio JJ;
uoenmuchuxamop, [(nomep)] [ =([ napamemp,,; |,[ napamemp, |,...)]

[ uoenmugpuxamop: [(nomep)] [ =([ napamemp., ], napamemp:; J,...)]

[ uoenmugpuxamop, [(nomep)] [ =([ napamempn, J,[ napamempn, J,..)] | ] ])

~udenmuguramop WnentudukaTop nporpaMmMbl HHTETPUPOBAHHUS.
~UMs Nms IIPOrpaMMBbI UHTErPUPOBAHUS (“SHTERM”,
“NEWMARK?).
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UMs; NMsa j-ro KiIIOYEBOro mapaMerpa M3 CIHCKa KIIOUEBBIX

apaMeTpoB, OTpeIeIeHHBIX B nacrnopre IPOrpamMMBbl
WHTETPUPOBAHMUSL.

yucno JIeHCTBUTENBHOE YHCIIO, 3aJarollee 3HAaYeHUE KIFOYEBOTO
napameTpa.

uoeHmugpuramop; [Tonublit uaeHTH(UKATOp 1-H OMEpaTHUBHO OTOOpakaeMoi

MEPEMEHHON U3 CIIMCKa MEePEMEHHBIX, OMUCAHHBIX B IOJ[3ar0JIOBKE
#OUTPUT. Ilonuelii uaeHTU(UKATOP ONMEPATUBHO OTOOpakaeMoi
MEPEeMEHHON JIOJDKEH cojepXkaTh IOJNHBI IMyTh OT (parMeHTa
BEPXHEr0 YPOBHS K COOCTBEHHO HAECHTHU(PHUKATOPY IEPEMEHHOH B
noapazaene #OUTPUT BxiroueHHoro ¢parmenta. OTOT MyTh
COCTOUT W3 TOCJEIOBATEIBHOCTH HIAECHTU(UKATOPOB (ParMeHToB,
pasneneHHbix cumBoioM /. IlocrmegoBareabHOCTh MEpPeUHCICHUS
(parMeHTOB COOTBETCTBYET MOPSAAKY BKIIOUEHHS ATHUX (ParMEeHTOB
IpyT B JIpyra, IpU 3TOM B Hayaje IMOCJIEe0BATEIbHOCTH HAXOIATCS
(bparMeHTsI 60J1ee BEICOKOTO YPOBHS.

HoMep Howmep KOMITOHEHTBI (s MHOT'OKOMIIOHEHTHBIX
oToOpakaeMbIX  IEepeMeHHbIX). Eciu  HOMep  KOMIIOHEHTHI
OTCYTCTBYET, IpEeINojaracTcs, 4ro 3aJaH0 OTOOpaKeHHe NepBOii
KOMITOHEHTHI.

napamemp; J-i  TIO3WITMOHHBIA  MapaMeTp, XapaKTEePU3YIOUUH  1-10
OlEepaTHBHO  OTOOpakaeMyr0  MepeMeHHyr. HasHadenwe u
KOJIMYECTBO JTHX IapaMETPOB  OMpENEIseTCs B  ONHUCAHHUH
MporpaMMbl UHTETpUpOBaHUs. B ciyuae, eciiv B ciicKe mapamMeTpoB
J-i TapameTp TMpPOMYyIIeH, €ro OTCYTCTBHE OTMEYAeTCs 3amsiToi.
OTcyTCTBHE TMO3UIIMOHHOIO TapaMmeTpa O3HadaeT, 4To IMporpamma
WHTETPUPOBAHUS JIOJDKHA BOCTIOJNB30BAThCS 3HAYEHHEM  JTOTO
rnapamMeTpa no yMoJI4aHUIO.

Ecniu HEoO6XonMMO B COCTaB OMEPAaTUBHO OTOOpaKaeMbIX MEPEMEHHBIX BKIIOYUTH BECH
CIIUCOK TIEPEMEHHBIX, ONpPEAENSIEMbId COBOKYMHOCThIO Bcex moxapazaenoB OUTPUT
IporpamMMbl, TO BBI30B MPOTPAaMMbl HHTEIPUPOBAHUS HE COACPKUT CIUCKA OTIEIbHBIX
0TOOpa)kaeMbIX MIEPEMEHHBIX U UMEET BUJL:

[ ~uoenmuguxamop | ' SHTERM (umsnl = uucno [, uma2 = yucno [,...umsan =

yucno | J)

Ipumeuyanue. 3HaUYCHUS KITFOUEBBIX MTAPAMETPOB, HE BCTPEUYAIOIIUXCS B ONMMCAHUH BbI30BA
pOrpaMMbl MHTETPUPOBAHHUS, MPUHUMAIOTCS [0 YMOJYAHUIO PABHBIMH 3HAYCHHSIM JTHX
[1apaMeTPOB, YKa3aHHBIM B [1ACIIOPTE IIPOrPAMMBI UHTETPUPOBAHHSL.

Ipumep. Omnucanus BBHI30OBOB MPOrpaMMbl  HHTETPHUPOBAHUSI MOTYT  BBITJISICTD
CIEIYIOIINM 00pazom:

PacueTr koJjiebaHmit mMasiTHuka 'SHTERM (END=1,0UT=l.e-3,
SAVE=0.1 )
{ npomomxenme pacuera }
"SHTERM ( END=1.5 )
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6.4. OTOBPAXEHWUE PE3YJIIbTATOB - PA3OEN $ PRINT

Paznen HaunHaeTCs 3arojIOBKOM:

$ PRINT

DTOT paszesn B MporpaMMe MOXeT ObITh TOJbKO o uH. Eciu 3aromoBok $§ PRINT sBisiercs
NEPBBIM B TEKCTE MPOrPaMMBbl, MPENINOoIaraeTcs, 4To TpeOyeTcs OCYIIECTBHTb OTOOpaKeHHE
pe3yJIbTaTOB I TPOBEACHHOTO paHee pacduera. Ecmm 3aroioBok $ PRINT crenyer mocie
3arosioBka $ RUN, To npoBoauTcs 0ToOpaykeHHEe pe3yIbTaToB il TEKYIIETO pacyeTa.

Hanuuue 3Toro pasnena B mporpamme 00s13aTENbHO.

[Tocne 3aronoBka Ha MOCHEAYIOMIMX CTPOKaX HAET ONUCAHUE BBI3OBOB MPOrpPaMM
otoOpakeHus. OmnrcaHue OTIEIBHBIX BBI30BOB PA3CIICTCS CUMBOJIOM ““;” (TOYKa C 3arsToin)
HJIM KOHIIOM CTPOKH.

Ornucanue BbI30Ba MPOrpaMMbl OTOOPa)KEHUS BBITJISAUT CIIEIYIOIINM 00pa3oM:

[~uoenmugpuxamop |' ~umsa (ums; = uucno [, ums, = wucio [,...ums, = uucio | J;
uoenmughuxamop; [(nomep)] [ =([ napamemp,,; |,[ napamemp, |,...)]

[ uoenmugpuxamop: [(nomep)] [ =([ napamemp., |, napamemp:; J,...)]

[ uoenmuguxamopn [(nomep)] [ =([ napamemp,, |,[ napamempn, J,..)] | ] ])

~uoeHmuguramop Wnentuduxarop POTPaMMBI
OTOOpaKCHHS.
~UMSL WM  mporpaMMbl  OTOOpa)KeHHS W3

CIIUCKA MPOrPaMM OTOOPaKEHUS, BKIIOUCHHBIX
B COCTaB KOMILJIEKCA.

UMy NMs j-rO KIIOUEBOTO TapaMeTpa u3
CIIMCKa KJTIOYEBBIX napameTpoB,
ONpeJIeTICHHBIX B JOKYMEHTAIu! 1o
nporpaMmme 0ToOpakeHHsI.

YUC10 JleiCTBUTENIPHOE  YHCJIO,  3aJaloIlee
HOBOE 3HAaY€HHE KIIFOUYEBOTO MapaMeTpa.

uoenmuguxamop; [TonabIN UaeHTU(HUKATOP 1-i
oroOpakaeMOM  NEpeMEeHHOW M3  CIHCKa
MIEPEMEHHBIX, OMHCAHHBIX B IOA3aroJOBKe

OUTPUT. ITonHpIit UACHTU(DUKATOD
oToOpakaemMoi MepEeMEHHON JIOJKEH
colepkaTh TOJHBIA TyTh OT (parMeHTa
BEPXHETO YpOBHS K COOCTBEHHO

UICHTH(PUKATOPY MEPEMEHHOW B TOJpa3jaerne
OUTPUT sBximodeHHoro ¢parmMeHra. ITOT
MyTh  COCTOUT W3  TOCIEIOBATEIHHOCTU
UIeHTU(DUKATOPOB (ParMeHTOB, pa3ACIICHHBIX
CHMBOJIOM “r. [TocnenoBarenbHOCTH
MEepPEeUnciIeHuss (pParMeHTOB COOTBETCTBYET
MOPSAZIKY BKIIOYCHHS ITHX (PparMeHTOB IPYT B
apyra, npu 3TOM B Hayvale
MOCIIEJIOBATEIFHOCTA HAXOAATCS (PparMeHThI
0oJiee BEICOKOTO YPOBHSI.
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HoMep Howmep KOMITOHEHTBI (mns
MHOT'OKOMIIOHEHTHBIX 0ToOpakaeMbIX
nepeMeHHbIX). Ecnmm  HOMep KOMIOHEHTHI
OTCYTCTBYET, MpEeINojaraercsa, uTO 33aJaHO
0TOOpa)keHHe MepBO KOMITOHEHTHI.

napamemp;; R TTO3UIIMOHHBIH napamerp,
XapakTepU3ylomul  i-10 oToOpakaeMyto
nepeMeHHy0. HazHaueHne U KOJIMYEeCTBO ATHX
napaMeTpoB  OIpeNeNseTcss B Macrnopre
MporpaMMbl oToOpaxeHnus. B ciydae, eciau B
CHMCKE MapamMeTpoB j-i MapaMeTp MpOIyILEH,
€ro  OTCYTCTBHE  OTMEYaeTcs  3aIsITOM.

OtcyrcTBHE MTO3ULMOHHOT O napamerpa
O3HAauaeT, uYTo MporpaMma OTOOpaKeHHs
JOJDKHA OIIpEAEIUTh ero 3HAUEHUE
aBTOMAaTUYECKHU.

Ecin HeoOxommmMo B cocTaB OTOOpa)Ka€MbIX MEPEMEHHBIX BKIIIOUUTH BECh CIIHUCOK
NIEPEMEHHBIX, ONpEAEIsieMblii cOBOKyNHOCThIO Beex nonpasaenoB #OUTPUT mporpammsl, TO
BBI30B IIPOTPaMMBbl OTOOPAKEHUS HE COACPKUT CIHUCKA OTAEIBHBIX 0TOOpaXaeMbIX MePEMEHHBIX
U UMeeT BUL:

[ ~uoenmugpuxamop |' ~umsa (ums; = yucno [, umsa; = yucno [,...ums, = uucno | J )

IIpumep. Onrcanus BEI30BOB MPOTpaMM OTOOPaKEHHUSI MOTYT BBITIISIETH CIEAYIOIUM
obpazoM:

OCHOBHBEE XapaKTepucTHMkmu npouecca 'DISP (;
Cuna Ha npyxmuHe = (0, 1l.e6),
llepememenne no ocum X = (10,AMnamTyma ),
CxopocTe 1o ocm X,
llepememenne omnopst = (, 0.001) )
Bce napameTpm mpouecca 'DISP (END=1.)
Tabiauiua OTHeNBbHHX KOMIOHeHTOB 'TABL ( OUT=l.e-1, START=0.5;
Npyxnua/lepopmaunsz (2) = (0, ),
llokasaTens TpaBMupyemocTH (3) )

B npuBeneHHbIX nmpuMmepax Mpeirnosaraercsi, 4To paHee B pasjieraxX ONUCAHMS JaHHBIX
oIpeJiesieH CIHUCOK MapameTpoB "AMIuuTyna", B 6u6InoTeke mporpaMm 0TOOpaskeHUsI UMEIOTCS
nporpammbel  DISP, TABL, B mnompazmene OUTPUT ¢parmenta c¢ uneHTHHUKATOPOM
"IIpy>xknHa", BKJIIOYEHHOTO HEMOCPEACTBEHHO BO ()parMEHT BEpXHEr0 YpPOBHs, OIpeesieH
BBIBOJ] MHOTOKOMITIOHEHTHOM nepeMennon "Jlepopmanusa", B moapaznene OUTPUT ¢dparmenta
BEPXHEI'0 YPOBHsI ONpEEIIEH BbIBOJ NepeMeHHbIX "Cuna Ha npyxkune", "[lepemenienue no ocu
X", "Ckopoctb 1o ocu X", "l[lepememenne B onope", "Ilokazarens TpaBMupyemoctu'.
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7. BO3MOXHAA MNOCIEOOBATEJIbHOCTb
PA3OENIOB U NOOPA3AEJIOB B MNPONrPAMME HA
A3bIKE PradiSLang

Kak crnegyer w3 Hacrosimiero JOKYMEHTa, OOJBLIIMHCTBO pa3/eioB U IOJPA3/AEiioB B
nporpaMme Ha s3bike PradiSLang MOXET MOSBISATHCS B CTPOrO OMpeAeNIEHHOM MOpsIKe. 31eCh
MPEACTABISIETCS. YMECTHBIM TPUBECTH BO3MOXKHBIM TIOPSAJIOK CJEAOBAHHS Ppa3elioB U
MOJIpa3esoB.

MOXHO BBIIEIUTH TPU OTIMWYAIOIIMXCS JAPYr OT Jpyra THUIA TPOrpaMM Ha s3bIKe
PradiSLang. 310, BO-TIEpBBIX, MpOrpaMMa, MpeaycMaTpuBaromias (GopMUpPOBaHUE HOBOW MOJIEITH
00beKTa C TOCHEAYIOIIMM  BBHINIOJIHEHHEM 3ajaHus. Bo-BTOpBIX, 3TO Mporpamma,
pelycMaTpuBalolas BRIOJIHEHHE pacyeTa Ui yke chopMupoBaHHON moaenu. U, B-TpeThux,
TO MporpaMma, TMpeaycMaTpHUBAIONIas OTOOpa)X€HHWE TMOJMYUYEHHBIX paHee Uil MOJeNd
pe3yNbTaToB.

B cmmcke mepeuncneHus pas3ieroB M IMOAPA3NEoB cUMBoiaMu (***) 0003HAYCHBI
o0s3aTenbHbIe pa3zenbl U mojapasaenbl. Pa3aenst U moapas3zensl, OTMEUEHHbIE CUMBOJIaMHU (**)
JTOJKHBI TIOSIBJISITHCSL B IPOTpaMMe XOTsI ObI OJIMH pa3, OTMEUYEHHbIE CUMBOJIaMU (*) HE SBJISIFOTCS
00s3aTeNTbHBIMH, HO UX OTCYTCTBHE BJI€UET 3a OO0 BbIauy MpeayIpeskIalonIero COOOIeHHs.

[TocnenoBaTenbHOCTH Pa3esioB M MOAPA3ILIIOB B cirydae (HhOpMUPOBAHHS HOBOW MOJEIH
oOBeKTa:

1. $ DATA HeuMEHOBaHHBIH (TJ100aTBHBII)
2. $ DATA umMmeHoBaHHble © $ FRAGMENT HMeHOBaHHEIE.

NmenoBaHHbIl OJOK HAaHHBIX 00s3aTEIHLHO MPEANMIECTBYET COOTBETCTBYIOIIEMY
dparmeHTy.
[Topsimok ciienoBanus mojapasenos B pasaeine SFRAGMENT:

(*) 2.2 # BASE
(***)  2.b # STRUCTURE
(**)  2.c # OUTPUT
2.d # MAPu # EXTERNAL

st # MAP u # EXTERNAL crtporuii nmopsiiok He ompeneiieH, HO UM 00s3aTelIbHO
noipkeH nipeamectBoBath nojpasnaen # STRUCTURE.

(***) 3. $ FRAGMENT MMEHOBAHHBII WM HEUMEHOBAHHBIN (TTI00ATBHBIN).
4.$ SHOW
(***) 5.8 RUN
(***)  6.$ PRINT
(***)  7.$ END
[TocnenoBarenbHOCTh  Pa3ienoB B CIy4yae  BbINOJIHEHUS pacuera A yXKe

c(hOpMHUPOBAHHON MOJIEIH:
1. $ DATA HeMMEHOBaHHBIN (T7100aTBHBII)

3.$ REPLACE
(*) 4.$ RESTORE
(**%) 5 8§ RUN
(***)  6.$ PRINT
(¥**) 7.6 END
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[TocnenoBatensHOCTh pa3feNioB B clydyae BBHIMOTHEHHs — 3aJaHusl Ha OToOpakeHue
pe3yJbTaToB:

1. $ DATA HEeHMMEHOBaHHBIN (T100aTbHBIN)
(***)  3.$ PRINT
(***) 4.8 END
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8. WCMNONb30OBAHUE UHCTPYKLUUU
NMPEMPOLIECCOPA $ INCLUDE

Jns BKIIOYEHHMSI B TEKCT TEKYIIEro 3aJaHus TeKcTa Jpyroro Qaiiyia, MCHOIB3YETCS
uHcTpykius npenporeccopa SINCLUDE.
dopmMaT HHCTPYKLNH:

$ INCLUDE : umsa_¢hauna

B crpoke, conepxkaieit SINCLUDE, He 10KHO MPHCYTCTBOBATh JPYTHX MPEIIOKEHHIA
BXOJIHOTO SI3bIKA.

Bce comepxumoe ykazaHHOro (haiia BKIIOYAETCS B TO MECTO MPOTPAMMEI, TJIE
pacrnojoxkeHa 3Ta HMHCTpykuus. Ecnum BrimodaeMblil ¢aiin cam COAEPKUT HHCTPYKLUU
$INCLUDE, T0 mnepea BKJItOYEHHEM 3TOro Qaitia B TEKCT TEKYIIEro 3aJaHus BBITOJHIIOTCS
uHctpykuun $INCLUDE pmns tekcra Bo BrItoyaeMoMm (aiine. BioeHHOCTh WHCTPYKIUH
$INCLUDE ne orpanunuena. Mucrpykuun SINCLUDE moryt ObITh HCIIOJIB30BaHBI B JHOOOM
MecTe nporpammbl. C X TOMOIIbIO B 00pabaThiBaeMoe 3a/1aHHe MOKET ObITh BKJIIOYEH JH0O0MH
(dparMeHT nporpaMMsbl Ha BXOJTHOM si3bIke PradiSLang.

Wuctpykuus SINCLUDE BbInoSTHAETCS Ha CTa UM MPEIPOIIECCOPHOM 00paObOTKH 3a1aHus,
[oCJie 4Yero cileayeT CHHTAKCHUYECKMHM aHaiu3 TekcTa. B ciydae, ecnu yka3aHHBIA Jis
BKJIIOUEHUS B TEKCT TEKYyIIero 3afanus ¢aiiin He OyaeT oOHapy»KeH MPernpoieccopoM, BbIaeTCs
COOTBETCTBYIOIIEE COOOIEHIE U 00pabOTKa TEKYIIETO 3aaHusl IPEKPaIaeTCs.
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9. PYCCKOA3bIYHbLIE CUHOHUMbI 3ATOJTIOBKOB
U NOAO3AIOJIOBKOB A3bIKA PradiSLang

I[J'I}I pa3pa60TKI/1 l'[pI/IJ'IO)KeHI/Iﬁ MOTYT OKa3aTbCs IOJICBHBIMU PYCCKOA3BIYHBIC CHMHOHWMBIL

3aroJIOBKOB H ITIOJ3ar0JIOBKOB BXOJIHOI'O sSA3bIKa:

$ DATA:

$ FRAGMENT:
# BASE:

# STRUCTURE:
# OUTPUT:

# EXTERNAL:
$ SHOW:

$ RESTORE:

$ REPLACE:

$ RUN:

$ PRINT:

$ END

$ JIAHHBIE:

$ ®PATMEHT:

# BA3A:

# CTPYKTYPA:
# BBIBO/I:

# BHEIITHUE:

$ [IPOCMOTP:

$ IPOJOJIKUTD:
$ BAMEHUTb:

$ BBITTOJIHUTD:
$ OTOBPA3UTD:
$ KOHEILL

HpaBI/ma HCIIOJIb30BAHUA PYCCKOA3BIYHBIX CHUHOHUMOB IIOJIHOCTHBIO 3KBUBAJICHTHBI
ImpaBujIaM UCIIOJB30BaHUA COOTBECTCTBYIOIIUX OCHOBHBIX KOHCTPYKHI/Iﬁ BXOOHOTO sA3bIKA.
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10. MPUMEPbBI NMPOI'PAMM HA A3bIKE PradiSLang

10.1. NMPOrPAMMA, COOAEPXALUAA ONMNCAHUE OB BEKTA U
OMNMUCAHUE 3AOAHUA HA PACHET U OTOBPAXXEHUE
PE3YJIbTATOB

Maremarnueckass  MOJEIb  CTEPKHEBOIO  MasATHHKAa C  yOPYrod  ONOpOM W
COCpPEAOTOUEHHBIMM Ha KOHIAX MAasATHHKA TOYEYHBIMH HMHEPLMOHHBIMU 3eMeHTaMU. C OChbiO
MasATHHKa 4Ye€pe3 peayKTOp COEIMHSAETCS JBUTATeb C  JIMHEHHOM  MEXaHWYECKOU
XapaKTEPUCTUKOM.

$ DATA:
{ Ommcaume rioBanbHEX OAHHEX }
Mogyne ynpyrocTtmu = 2.E11 ({la} ;
Macwmrra6é = 1.;{MacwTab Oius1 BHBOOMMEIX BEJIMYMH }
$ DATA : I[pueoxn
{ Ommcaume gmaHHHX AOnsa bparmenTa IlIpmeoxn }

I[lyckoBO MOMEHT aBuraTenst = 45 {u*uM}
CKOPOCTE XOJIOCTOT'O XOma =2 {1/c}
K.n.n. penykTopa = 0.95;
IlepeflaTOYHOE OTHOUEHME =2
HoMMHANBHEI MOMEHT = 100.;
XecrxkocTe = 1.E6 {a*m}

[lapaMeTps ABUTATENST =

I[IlyckoBOM MOMEHT mOBUT'ATeNs,

CxoOpoCTE XOJIOCTOI'O XOozna

[lapamMeTpr pemykKkTOopa =

[lepenaTouyHOE OTHOWEHUE,

K.n.n. pemykrTopa,

HoMMHaANBHEM MOMEHT , XeCTKOCTB
{ MoMeHTH MHepPUMM POTOPa M MaxOBMKa SalawTCs B ONMCAHMM CTPYKTYPH
npusBopa. }
$ FRAGMENT : IIpueon

# BASE 01 { BasoBass - mepBass cTeneHb cBo6opmsl}
# STRUCT
IBuraTens ' DVL (2 1; MapameTps OBUI'aTeNs) ;
PoTop 'M (2 ; 0.1);
PenyxkTop ' REDN (2 3; [apameTpsl pegykTopa) ;
MaxoBuk 'M (3 ; 1);

# EXTERNAL : 1, 3
{ Crenenm cmBo6opmsl, NO KOTOPEM ONMCHBAaEMili OparMeHT COeIMHSIeTCS
c mpyrmMm bparMeHTaMm CHUCTEMSI}
# OUTPUT
YrmoBass ckopocTk gBurarensa 'V (2; Macwrab) ;
$ DATA : MassTHMK
{ Ommcamume gmaHHHX s bparmMeHTa MasiTHMK}

Touka A = 0.,0;Touxka B = 1,0.; {xoopmuHaTH TOYek}
Marepman = 1.E-8, 1.E-5, Momyne ynpyroctu; {J, A, E}
Macca = 10.; MomenTr muepumm = 0.1;
XecrTxocTes omnops = 1.E4 {a*M}
Cuna TsokecTn = 98.1;
$ FRAGMENT : MasiTHMK
# BASE : 1
# STRUCT
Onmopa X ' K (2 1; XecrkocTe omopsl) ;0nmopa Y ' K (3 1;

XecrkocTE omnopsr)
CrepxeHe ' BALKAD (2 3 4 5 6 7; Touka A,
Touka B,
Marepnan)
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{ToueuHsle MHEPLMOHHEE DJIEMEHTH}

'M (2 ; Macca); 'M (3 ; Macca);

'M (5 ; Macca); 'M (6 ; Macca);

'M (7 ; MoMeHT MHepuMHK) ;
{BxnwdeHne ommcaHHOIr'O Bhme d¢parmenra '"lpmeoxn"}
Ipueop ' INpwmueoxm (1 4);
{Cunel TsxecTn }
Cuna B omnope 'F ( 3; Cuna TsxecTH) ;
Cusia Ha cBo6omHoOM koHuLe ' F ( 6; Cuna TsiokecTH) ;
# OUTPUT

MoMeHT Ha gBurarene 'X (I:0eurarens; MacwTab)
llepememenne B onope mo ocm X 'S (2; Macmrab)
llepememenne B omope mo ocm Y 'S (3; Macwrab)
Yronm moBopoTa MasiTHMKA 'S (4; Macmrab)
llepemeumenne ceBoBomHoro koHuma X 'S (5; Macwmrab)
Ilepememienne ceBoBomHOTro KOHua Y 'S (6; Macuwrab)
MoMeHT Ha BHXOOHOM Bany peaykropa'X (I:Pegmykrop(2),1.)
Peakuust B omnope no ocum X 'X (I:Omopa X; Macuwrab)
Peakumst B onope mo ocu Y 'X (I:Omopa Y; MacwTab)
$ RUN
{Bapaume Ha pacueT nepexomHOTO mnpouecca}
PacueT noBegmeHusst mMasTHumxka 'SHTERM ( END = 1.,

{cunrare lc npouecca}
SAVE = 0.1)

{DpoBOOMTE COXpPaHeHME TEeKYIer'o COCTOSIHMSI pacueTra xaxnasle 0.1lc

npoueccal
$ PRINT
PesynesTaTe pacueTa MasTHuMka ' DISP ()
{cTpouTe rpadmukm OIS BCeX BHBOIUMEIX BEJIMYMH}
$ END

28



10.2.

NMPOIrPAMMA, PEAJIN3YIOLWAA NPOOOMKEHUE

PACYETA C NOCINEOHEINO MECTA COXPAHEHUA
PE3YIIbTATOB

$ RESTORE {BOCCTaHOBUTE COCTOsSIHMe pacueral

$ RUN :

Ipopnomxeune pacuera ' SHTERM (END = 1.5)
$ PRINT :

PesynesTaTH pacueTra MasTHuMka ' DISP (;

Yron noeBopoTa MasiTHMKA
{nmocTpouTe rpadmMk TONBKO 3TOM BEJIMYUMHEI,

MacurabupoBaHuMe aBTOMaTMdYeckoe} )
$ END
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10.3. MPOIrPAMMA, COOEPXALWLIAA SAOAHUE HA
OTOBPAXEHUE PAHEE MNOJIYHYEHHbIX PE3YJIbTATOB
PACYETA

$ PRINT :
lapamMeTpn peBurarenss ' DISP (;
Yros nosopoTa MasiTHMKA,
MoMeHT Ha gBUIaTelNe,
{MacmTab onpegenseTcss aBTOMaTHUYECKM}

llpueon/YrnoBast CKopocTe gaBurarens = (,3)
{HnxHsIT TpaHMina rpadmka onpefensieTcs aBTOMaTHUYECKMH,
BepxHsas BajgaHa (= 3). } )
MastTHMK ' DISP (;

Yron noeopoTa MasiTHMKA,

Peakumst B omnope mno ocm X,

Peakuust B omope mno ocmu Y)
$ END

30



	1.АЛФАВИТ ЯЗЫКА PradiSLang
	2.ОБЩИЕ ПОЛОЖЕНИЯ
	2.1.СИНТАКСИЧЕСКИЕ ЕДИНИЦЫ
	2.2.СТРУКТУРА ПРОГРАММЫ

	3.ОПИСАНИЕ ДАННЫХ - РАЗДЕЛ $ DATA
	4.ОПИСАНИЕ ОБЪЕКТА - РАЗДЕЛ $ FRAGMENT
	4.1.ОПИСАНИЕ БАЗОВЫХ УЗЛОВ ФРАГМЕНТА - ПОДЗАГОЛОВОК # BASE
	4.2.ОПИСАНИЕ СТРУКТУРЫ ФРАГМЕНТА – ПОДРАЗДЕЛ # STRUCTURE
	4.3.ОПИСАНИЕ ВНЕШНИХ УЗЛОВ ФРАГМЕНТА - ПОДЗАГОЛОВОК # EXTERNAL
	4.4.ОПИСАНИЕ ВЫВОДА ДЛЯ ФРАГМЕНТА – ПОДРАЗДЕЛ # OUTPUT
	4.5.РАСПЕЧАТКА СТРУКТУРЫ ГЛОБАЛЬНОГО ФРАГМЕНТА - ПОДЗАГОЛОВОК # MAP

	5.ИЗОБРАЖЕНИЕ ОБЪЕКТА В ПРОЦЕССЕ РАСЧЕТА - РАЗДЕЛ $ SHOW
	6.ОПИСАНИЕ ЗАДАНИЯ
	6.1.ЗАМЕНА ПАРАМЕТРОВ В СФОРМИРОВАННОЙ МОДЕЛИ - РАЗДЕЛ $ REPLACE
	6.2.ВОССТАНОВЛЕНИЕ СОСТОЯНИЯ РАСЧЕТА - ЗАГОЛОВОК $ RESTORE
	6.3.ВЫПОЛНЕНИЕ РАСЧЕТА - РАЗДЕЛ $ RUN
	6.4.ОТОБРАЖЕНИЕ РЕЗУЛЬТАТОВ - РАЗДЕЛ $ PRINT

	7.ВОЗМОЖНАЯ ПОСЛЕДОВАТЕЛЬНОСТЬ РАЗДЕЛОВ И ПОДРАЗДЕЛОВ В ПРОГРАММЕ НА ЯЗЫКЕ PradiSLang
	8.ИСПОЛЬЗОВАНИЕ ИНСТРУКЦИИ ПРЕПРОЦЕССОРА $ INCLUDE
	9.РУССКОЯЗЫЧНЫЕ СИНОНИМЫ ЗАГОЛОВКОВ И ПОДЗАГОЛОВКОВ ЯЗЫКА PradiSLang
	10.ПРИМЕРЫ ПРОГРАММ НА ЯЗЫКЕ PradiSLang
	10.1.ПРОГРАММА, СОДЕРЖАЩАЯ ОПИСАНИЕ ОБЪЕКТА И ОПИСАНИЕ ЗАДАНИЯ НА РАСЧЕТ И ОТОБРАЖЕНИЕ РЕЗУЛЬТАТОВ
	10.2.ПРОГРАММА, РЕАЛИЗУЮЩАЯ ПРОДОЛЖЕНИЕ РАСЧЕТА С ПОСЛЕДНЕГО МЕСТА СОХРАНЕНИЯ РЕЗУЛЬТАТОВ
	10.3.ПРОГРАММА, СОДЕРЖАЩАЯ ЗАДАНИЕ НА ОТОБРАЖЕНИЕ РАНЕЕ ПОЛУЧЕННЫХ РЕЗУЛЬТАТОВ РАСЧЕТА


