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BeepgeHue

Komnnekc ctanHgaptoB NCO 18629 ycraHaBnuBaeT TpeboBaHWS K MHTEPNPETUPYEMOMY KOMMLHOTEPOM
0bMeHy nHdopMaLmen o Npon3BoACTBEHHOM npoLecce. CTaHAapThl KOMMNeKca onpeaensoT PogoBON sA3bIK, UC-
nosib3yeMblii 4N onucaHus NPon3BoACTBEHHOIO MpoLecca, OCyLLECTBSIEMOro O4HOW 1 TOW Xe NMPOMBbILLIIEHHO
KOMMaHWen NN HeCKONbKUMUW ee NMPOMBILLIEHHBIMU CEKTOPaMMU, UM Pa3HBIMU KOMNaHWSIMU, HE3aBUCUMO OT J1to-
601 YacTHOW Moaenu npedcTasnerHusi. Xapaktep 3Toro s3blka Noaxo4uT 4719 COBMECTHOrO UCMOMb30BaHUS UH-
dopmaLmm, oTHOCSLLLeNCA K MPON3BOACTBY, Ha BCEX CTaAMSIX MPOW3BOACTBEHHOIO NpoLiecca.

B HacTosiLLem cTaHaapTe NpuBeaeHo onvcaHue 6a3oBbIX aN1EMEHTOB si3blka, onpegeneHHoro B KoMmniekce
cTangaptos MICO 18629.

CraHgapTbl komnnekca MCO 18629 He 3aBUCAT OT Kakoro-nvbo npeacrasneHus cneLyduieckoro npolecca
U MoZenu, NPeAnoXeHHON B MPUOXKEHWX NporpamMmMHoro obecrneyeHrs B JOMeHe ynpasfieHnsi TpOU3BOACTBOM.
Komnnekc ctaHgapTtos MCO 18629 onpedensieT CTPYKTYPHYO OCHOBY, 06eCcnevnBatoLLyto BO3MOXHOCTb B3aMMO-
AelCTBUS MPWUIOXKEHWI NporpaMMHoro obecneyeHus.
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HAUUWOHANBbHBIA CTAHOAPT POCCUNCKON PEQOEPALUNUU

CucTeMbl NpOMbILNIEHHOW aBTOMaTU3aLun U UHTerpauums
A3bIK CMELUNDUKALINA NMPOLIECCA
YacTtb 11
Anpo PSL

Industrial automation systems and integration. Process specification language.
Part 11. PSL core

Oata BBegeHna — 2011—09—01

1 O6nacTb NnpMMeHeHus

HacToswuin ctaHgapT pacnpocTpaHsieTcs Ha KoHuenuumio sigpa PSL, onpegensemyto ¢ NoMOLLbH akeuoM,
HanucaHHbIX Ha s13blke, COOTBETCTRYIOLLEeM TpeboBaHMAM komnnekca ctaHgapTos NCO 18629.
KoHuenuusa, npuBeaeHHas B HaCTOSILLEM cTaHAapTe, ABnsieTcs obLuel Ans Bcex NpoLEeccoB NPoU3BoACTBa.

2 HopmMmaTuBHbIe CCbINKK

B HacTosLLem cTaHgapTe Ucnob30BaHbl HOPMAaTHBHbIE CCbINKM Ha creaytoLLe cTaHaapThbl, KoTopble Heob-
XOAUMO Y4MTbIBATH MPW UCTIOMb30BaHNUN HACTOSLLEro cTaHdapTa. B cnyyae ccbinok Ha QOKYMEHTbI, Y KOTOPbIX
yKa3aHa gata yTeepxaeHus, HeobxoAnMmo nonb3oBaThCs TONbKO YKasaHHoOW pedakumen. B cnyvae, korga gata
yTBEPXKAEHVS He NpuBedeHa, credyeT nonb3oBaTbCsl NOCNeAHeN pedakLyen CCblIoYHbIX JOKYMEHTOB, BKIoUas
ntobble NonpaBKy U UBMEHEHWS K HAM:

MCO/M3K 8824-1 NHdbopmMaumoHHble TexHonoruu. Hotauus aberpaktHoro cuHTakcuca Bepenmn 1 (ASN.1).
YacTb 1. Cneumndrkaums 6azosoi Hotauum (ISO/IEC 8824-1, Information technology — Abstract Syntax Notation
One (ASN.1) — Part 1: Specification of basic notation)

MCO 10303-1 Cuctembl NpoMbILLIEHHON aBTOMATU3aLMK U nHTerpaums. MpeactaBneHne AaHHLIX O MPoayK-
LMK 1 0bmeH aaHHbIMK. HYacTb 1. O630p 1 ocHoBHbIe NpuHUMMLI (ISO 10303-1, Industrial automation systems and
integration — Product data representation and exchange — Part 1: Overview and fundamental principles)

MNCO 15531-1 CncTembl NPOMBILLIEHHOW aBTOMaTU3aUUn 1 MHTerpaums. Ynpaenstowas nHgopmaums npo-
MbILLIIEHHbIM Npou3BoacTBOM. HacTb 1. 06w 0630p (ISO 15531-1, Industrial automation systems and integration —
Industrial manufacturing management data — Part 1: General overview)

NCO 15531-42 CucteMbl NpoMBILLIIEHHOW aBToMaTU3aumnm U MHTerpaums. YnpaensoLLasa nHgpopmaLms npo-
MbILLMEHHBIM NponaBoacTBoM. HacTb 42. Moaens Bpemeru (ISO 15531-42:2005, Industrial automation systems
and integration — Industrial manufacturing management data — Part 42: Time model)

3 TepMMHbI, onpegeneHnsa n CokKpawleHuns

3.1 TepMmuHbI 1 onpegeneHus

B HacTosLLeM cTaHgapTe UCMob30BaHbl criedytoLime TEPMUHBI C COOTBETCTBYOLLMMU OMNpeaeneHnsaIMu.

3.1.1 akcuoma (axiom): TouHO chOPMYNUPOBAHHOE aHANUTNYECKOE BblpaXeHe Ha popManbHOM S13bIKe,
yCcTaHaB/MBatoLLLee OrpaHNUYeHs K MHTEPNpeTaLmMn CUMBOSIOB B CIOBape A13blKa.

[MCO 18629-1:2004, cTatbs 3.1.1]

U3paHue ocpmymnansHoe
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3.1.2 koHcepBaTUBHOe onpefeneHue (conservative definition): OnpegeneHue, yctaHagnueatoLlee Heob-
XoauMble U 4oCTaTOUHbIE YCNOBUA ANA NOMTHOrO COOTBETCTBUSI TEPMUHA, a Takke He No3sonsiollee BbIBOAUTL
HOBbIE YMO3aKMO4YeHUA N3 Teopun.

[MCO18629-1:2004, ctatbn 3.1.2]

3.1.3 ocHoBHanA Teopun (core theory): Habop npeavkar, pyHKUMOHANbHBIX CUMBOJSIOB U NOCTOSAHHbLIX BE-
JINYMH, acCOUMMPOBaHHBIX C HEKOTOPLIMW AKCUOMAaMU U ArIiEMEHTaPHbLIMU NOHATUAMMW OHTONOTNK.

3.1.4 paHHbie (data): MNpeacTasneHne nHdopmMaumm B bopMansHOM Buae, NOAXOASLLEM ANA €€ Nepeaayu,
WHTepnpeTaunmn unn o6paboTkn NoALMU UMK HA 3N1EKTPOHHO-BLIMUCIUTESTbHBIX MALLMHAX.

[UCO 10303-1]

3.1.5 yctaHoBneHHas nekcuka (defined lexicon): Habop cumBosios B Henorndeckor nekcuke, o6o3Hava-
FOLLMX YCTAHOBEHHbIE NOHATUA.

MpumeyaHune— YCTaHOBNEHHLIE NEKCUKOW CUMBOIbI NOAPA3AENSIOT HA NOCTOAHHBIE, (DYHKUMOHANBHBIE U
OTHOCUTENbHbIE.

Tpumep — TepMuHbI C KOHCEPEaMUEBHbLIMU OnpedesieHUsIMU.

[UCO 18629-1:2004, ctaTtbn 3.1.5]
3.1.6 pacwupeHue (extension): PacumpeHnue siapa PSL, cogepaluee AONONHUTESTbHBLIE aKCUOMBI.

Mpumevanune 1 — Apgpo PSL npeacraensietr cobol OTHOCUTENBHO NPOCTON HAGOP aKCMOM, [OCTATOYHLIN
Ans NPeAcTaBneHusl WNMPOKOro Kpyra OCHOBHbIX npoueccoB. OgHako ans npeactaeBneHuns 6onee CnoXxHbIX NPoOLEccoB
TpebytoTca AononHuTenbHbIe pecypcsl, oTcyTeTBylowme B sigpe PSL. Agpo PSL ¢ kaxasim noHATUEM cnedyeT UCrornb3o-
BaTb AN ONUCaHWiA TOFO MMM MHOFO Npouecca, a AN onucaHusl PasHoobpasHbIX MOAYNbHLIX pacWUpeHun cnegyeT
MCNOMNb30BaTh paclumpeHve n gononHenua sagpa PSL. B atom cnydae nonb3oBatenb MOXET UCNONb30BaTb TAKOWN A3bIK,
KOTOPbI COOTBETCTBYET TpeOOBaHWAM K BbIpa3nTENbHOCTMU.

MpumevaHne 2 — Bce paclwmpeHns SIBASIIOTCA TEOPUsIMK Agpa Unn aeprHNUManbHbBIMK PacWIMPEHNAMM.

[MCO 18629-1:2004, cTatbs 3.1.9]

3.1.7 rpammartuka (grammar): Mpasuia COBMeCTHOro UCNOSb30BaHWUA NOMMYECKUX CUMBOSIOB Y CIOBaPHbIX
TEPMUWHOB A5 COCTABMEHNS TOYHO ChOPMYNNPOBAHHBIX aHAITUTUMECKUX BbIPaXKEHWUNA.

[MCO 18629-1:2004, ctatba 3.1.10]

3.1.8 nHgmeua (individual): OTaenbHbIR NorMyeckni 31eMeHT 4oMeHa, SBMSIIOLLUACS HedenMbiv 6e3 no-
Tepu MAEHTUYHOCTL.

Mpumep — OmdenbHasi NOCMOsIHHasT 8e/TUYUHa (KOHCMaHmMa) — 3Mmo CUMBOJ1, UCNO/b3yeMblil 07151 CCbUIKU
Ha Kakol-nu6o oméenbHbIl 06bekm, npedcmasasouull 102UNECKUl IKeUBASTICHM «UMEHU» @ O6UXOGHOM SI3bIKe,
B noaukxe nepsozo nopsioka apaymeHmsbi npedukamos (ymeepxdeHull) ece20a s1en1s10Mmcst omoesibHbIMU KOH-
cmaHmamu.

MpumevaHune 1 — [JononHntenbHas MHdopMaums npusegeHa B [5].
MpumevaHune 2 — [anHHbili TepMUH OObIMHO MCNONb3yeTCcsA B (hOPMAarbHO NOTMKe.
MpumevyaHne 3 — B norvke nepeoro Nopsiaka ToNbKO MHAMBUAYYMbI SIBMSIIOTCA OTAENbHBIMU KOHCTAHTaMM.

3.1.9 nHdbopmauus (information): ®akTbl, KOHUEMLUN U UHCTPYKLIUK.

NCO 10303-1]

3.1.10 uHTepnpeTtauus (interpretation): NpegmeTHas obnacte U NpUCBOEHWE UCTUHHBIX 3Ha4YeHWI (TRUE
nnn FALSE) Bcem NpeanoXeHnsim B TEOPUK.

MpwnmeyaHue — [Npumep nHTepnpeTauumn npueeaeH B npunoxexun C.

3.1.11 asbIK (language): CoyeTaHue NEeKCUKU U rpaMMaTUKU.
[UCO 18629-1:2004, ctaTbs 3.1.12]
3.1.12 nekcuka (lexicon): Habop cMMBOMOB ¥ TEPMUHOB.

MpwnmeyaHune — Jlekcuka COCTOUT U3 NOTMYECKUX (Hanpumep, ByneBbl BbIpaXXeHW U KBaHTUOMKATOPbI) U
Henornyecknx cuMeonoB. B komnnekce craHgaptoB MCO 18629 Henormueckasi 4acTb NEKCUKU COCTOUT M3 BbIPaXKEHUH
(KOHCTaHT, (OYHKUMOHANbHLIX CUMBOSIOB U PENSILMOHHBIX CUMBOSIOB), HEOOXOAMMBIX ANsl NPEACTABNEHUs1 OCHOBHLIX MO-
HATWIA OHTOMNOIMMN.

[UCO 18629-1:2004, ctaTbs 3.1.13]

3.1.13 nuHenHoe ynopsgaoyeHue (linier ordering): COBOKYMHOCTb 3/1IEMEHTOB ¢ BUHAPHBLIM OTHOLLEHWEM
Mexay NobbiMn ABYMA dNeMeHTaMU, ABMAILWASACS NepexoaHon, HepedIeKCUBHOMW U aCCUMETPUYHOM.

MMpumep — OmHoweHUe «MEHbLIEe YeM» 8 MameMamuke: 3<5.
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3.1.14 npousBoactTeo (manufacturing): PyHkuns unn aencTene, npegycMatpuBaloLLye nepeeog unu npe-
BpaLleHWe MaTepurana u3 Cbipbsi UK 3aroTOBKM B 3aBepLUEHHOE COCTOSIHME.

[UCO 15531-1:2004, ctaTtbs 3.6.22]

3.1.15 npousBoacTBEHHDbIN NpoLecc (manufacturing process): CTpYKTYPUPOBaHHBIA KOMMIIEKC BUAOB
OeATeNnbHOCTU N paboT, BLINOMHSIEMbIX C MaTEpUanioM ANA ero Nepesoa U3 Cbipbsl MW 3aroTOBKM B 3aBep-
LUEHHOE CoCTosHMe.

MpwnmeuyaHmne— MNpon3BoACTBEHHbIE NPOLECCH MOTYT 6bITb NPEACTaBNEHbI B BUAE TEXHOMOMMHYECKON CXEMbI
npouecca, cXembl ABWKEHUSI NPOAYKTa, B BUAE TabNUYHOW CXeMbl UK CXeMbl hMKCUpOBaHHOro pacrionoxenus. K nna-
HUPYEMbIM NPOM3BOACTBEHHBLIM MPOLIECCaM MOMYT OTHOCUTBLCA U3TOTOBNEHME NPOAYKTa ANA CKNaaMpOBaHWsA, Ha 3aKas
1 ana c6opku Ha 3aKka3 U T. [., OCHOBAHHLIM Ha CTPATErM4YeckoM MCMNONL3OBAHWN U Pa3MELLEHUN MaTepuanbHO-NPon3-
BOACTBEHHbLIX 3aNacoB.

[UCO 15531-1:2004, ctaTbs 3.6.25]
3.1.16 mogens (model): CoueTtaHue Habopa 3NeMeHTOB U UCTUHHOIO Ha3HaueHWs1, YAOBNETBOPSIOLLEE BCEM
npaBuUSbHO NOCTPOEHHLIM hOPMYITMPOBKAM B TEOPUN.

MpumedvaHune 1 — B HacTosIweM cTaHgapTe onpeaeneHne TepMUHA «MOAENb» OTNNYAETCS OT UCMONb3ye-
MOro B Hay4yHOW W Opyrovi nutepartype: eCcnu NpeanoXxeHne ABNAETCA BEPHbIM B ONpeAeneHHOW MHTeprpeTauum, To
MOXHO CKasaTb, YTO MHTeprpeTauusi — 370 mMoaernb NpPeanoXxeHus. Buabl ceMaHTUK, NpeACTaBNEHHbIX B HACTOSILLEM
cTaHaapTe, 4acTo Ha3bIBalT TEOPEeTUYECKM CMOAENUPOBAHHLIMWN CEMaHTUKaMK.

MpumedvaHune 2— Moaenb o6bMHO NMpeAcTaBNAT B BUAE COBOKYNHOCTU AONONHUTENbHLIX CTPYKTYP (4ac-
TUYHO YNOPsSIAOYEHHbIX, B Ka4eCTBe CTPYKTYPHOrO UM BEKTOPHOTO MPOCTPaHCTBA). B 3ToM cnydvae mogens onpegensiet
3Ha4YeHus Ansi TePMUHOMOTMU U MOHATUA UCTWHbBI ANst NPEANOXEHUI A3blka B YCNOBUSAX AaHHOW mopenu. 3agasast
MOAEnNb, OCHOBHOW Habop akCuoM MaTemaTWYeCcKUX CTPYKTYp, UCMONb3yeMblii B HAabope akCMOM, UCMOMb3YIOT Kak OCHO-
BY ANA onpepeneHusl NOHATUN, NPeaCcTaBNeHHbIX B TEPMUHAX A3blKa, U UX NOTNYECKUX B3aMMOCBA3eN, B pe3ynbtaTte uero
Habop Mogenen coagaeT hopmarbHble CeMaHTUKU OHTONOMMM.

[UCO 18629-1:2004, cTatbst 3.1.16]

3.1.17 oHTonorus (ontology): llekcuka crneumanusmposaHHON TEPMUHONOMUK, AONONHEHHAA Heo6xoaNMON
cneundmkaLmer sHaueHUA TEPMUHOB.

MpumedvaHune 1 — OHTONOMMUSI — STO CTPYKTYPUPOBAHHBIN HABOP OTHOCUTENBHLIX TEPMUHOB, NPEACTaBNEH-
HbI C ONMCaHWEM 3Ha4YeHUA TEPMUHOB Ha HOpManbHOM A3blke. OnucaHne 3HadYeHns O6bACHAET, Kak U NoYeMy TEpMU-
Hbl COOTHOCATCSl, U OnpedensieT yCrioBUsl CErMEHTUPOBAHUSE U CTPYKTYPUPOBaHUA Habopa TepMMHOB.

MpumevyaHune 2 — OcHoBononarawWmM KOMMOHEHTOM A3blka TexHonormveckux cneumndmkauni MCO 18629
SIBMAETCA OHTONOMS. [PUMUTUBHBIE KOHLEMNUMKM B OHTONOMK, COOTBETCTRYIOWEN onpegenexHuio UCO 18629, nocrartou-
Hbl ANs ONUCaHUsl OCHOBHbIX NMPOU3BOACTBEHHBIX M MHXEHEPHBIX NPOLECCOB, a Takke OGWU3Hec-NpoLeccos.

MpumevaHune 3— OCHOBHOE BHUMAaHWE OHTONOMNMMN HANPABMEHO HE TONBLKO HA TEPMUHbLI, HO U HA UX 3HAYe-
Hus. Mpon3BonbHbIN HAGOP TEPMUHOB BKITIOYEH B OHTOJIOTUIO, HO 3TW TEPMUHBI MOTYT NPUHUMATBLCS TONBKO B TOM CIly-
vYae, ecnnm MUX 3Ha4YeHUs1 COrnacoBaHbl. Takue npeanonaraémbie CEMaHTUKW TEPMUHOB MOTYT ObiTb yTBEPXKOEHbI U UC-
NONb30BaHbI.

MpumedvaHune 4 — obol TepMuH, ucronb3yembit 6€3 TOUHOTO onpeaeneHns, MOXeT ObiTb NPUYUHON HEsIC-
HOCTU W NyTaHWULUbl. CNOXHOCTbL OHTONOMM 3aKIMI0YaeTCs B TOM, HTO CTPYKTypa HyxAaeTca B CO30aHUM TEPMUHOB, MMEIO-
WMX TOYHOE 3HadveHue. [insa oHTonomu, cooTBeTCTBYIOWEN onpegenernnio MCO 18629, Heobxoaumo npeaocraBute ma-
TEMaTUYECKU CTPOTYIO XapakTepuUCTUKYy MH(OPMAaLMOHHOIO NPoUecca, a Takke YeTKoe BbIPaXEeHUEe OCHOBHBIX IorMyec-
KMX CBOWCTB 3TON MH(OPMaummn Ha sidblke, ykazaHHom B NCO 18629.

[MCO 18629-1:2004, ctaTtba 3.1.17]
3.1.18 MmomMeHT BpeMeHu (point in time): MecTtononoxeHne 4ero-nMbo AOCTONHOrO BHUMAaHUA B Npeaenax
BpeMeHHon obnacTu.

TNpumep 1 — Cpeda, 15 mapma, 2003.
Tpumep 2 — 9.30 ympa.

[UCO 15531-42:2005, ctatbs 3.1.13]

3.1.19 npuMmuTUBHAA KoHUenuuA (primitive concept): Jlekcudeckuii TEpMUH, He UMetoLLINA KOHCepBaTUB-
Horo onpegeneHus.

[MCO 18629-1:2004, ctaTba 3.1.19]

3.1.20 npumuTUBHanA nekcuka (primitive lexicon): Habop cumMBoOSI0B B Henormyeckom cnosape, obosHava-
FOLWMX ANeMeHTapHbIE MOHATUS.

Mpumeuanune— MNpuMnTUBHAS Nekcuka BKNKOYaeT B ceba NOCTOAHHBIE, (PYHKUMOHANBHBLIE U PEnALUNOHHbIE
CUMBONbI.

[UCO 18629-1:2004, cTaTtbs 3.1.20]
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3.1.21 npouecc (process): CTPyKTYpUpOBaHHLIA psif, BUAOB AESTENLHOCTU, BKIOYaloWwni B ceba pas-
NNYHbIE CYLLHOCTW MPedAnpusaTUs, NpedHasHauYeHHbIA U OpraHU3oBaHHbLIA ANA AOCTUXKEHUA KOHKPETHOW Uenw.

MpumeyaHue— [JaHHoe onpegeneHue aHaNoMyHo onpeaeneHuio, npueegeHHomy B MCO 10303-49. Tem He
meHee NCO 15531 HyxpaeTcs B MOHATUM CTPYKTypupoBaHHOrO Habopa gesitensHocTeln 6e3 kakoro-nmbo npegonpeae-
NEeHHOro OoTHOWeHNA KO BpeMeHU nnn atanam. C TO4YKM 3peHns ynpasreHns noTokoM HeKoTopble CBOGOAHbIe npoueccol
MoryTt Tpe6OBaTb CUHXpPOHM3aUUn B OTHOLWLIEHUN Lenun, XoTd B .qeﬁCTBMTeﬂbHOCTM OHW HUM4YEero He BbINONHAKT (3a,qa-4u-
npuapaku).

[MCO 15531-1:2004, ctaTbs 3.6.29]

3.1.22 npoaykT (product): Magenuve, maTepuan v BeLLIECTBO, UIrOTOBNEHHOE B NpoLiecce NPpou3BoaACTBa.

[MCO 10303-1]

3.1.23 Teopus gokasatenbcTB (proof theory): COBOKYMHOCTL TEOPUIA N NEKCUUECKUX SNEMEHTOB, HE0BX0-
ANMBIX NS UHTepnpeTauu CEMaHTUKUN A3bIKa.

MpumedyaHne— Teopuss gokasaTtenbCTB COCTOUT U3 TPeX KOMNOHEHTOB: sgpa PSL, BHewHero agpa u
pacwmpeHui.

[MCO 18629-1:2004, ctaTtbs 3.1.25]

3.1.24 agpo PSL (PSL Core): Habop akcuom ans NoHATUIA AeATenNbHOCTH, CoBbITUSA AeATENBHOCTU, MOMEH-
Ta BpeMeHu 1 obbekTa.

MpwvmedaHune— Motusauven ana sapa PSL saenaetca Hanuqme nobbix ABYX NPUNOXEHWUN, UMEIOLLUX
OTHOLLEHME K NpoLeccy, KOTopble AOMKHbI COBMECTHO MCMOMNb30BaTh YNOMSAHYThIE aKCUOMbI C Lenbio 06meHa uHdbop-
mauuen o npouecce. MNoatomy sagpo PSL aenserca agekBaTHbIM AN ONUCAHWA OCHOBHBIX KOHUENUUIA NPOU3BOACTBEH-
HbIX NpoueccoB. CrieqoBaTenbHO, 3Ta XapakTepucTuka OCHOBHBIX MPOLIECCOB UMEET HECKONbKO AONYWEHWA B OTHOLLE-
HUM UX XapaKTepUCTUK, 3a UCKIIOHEHNEM TeX, KOTopble HeobXoaumbl AnsA onucaHusa npoueccoe. Moatomy sgpo PSL
OrpaHN4YeHO C TOYKM 3PEHUsT BblipaXXeHus1 normyeckon Bo3MmoxHocTu. [pu atom aapo PSL obecneuveaeTt onpepenexHve
MHOMMX BCMOMOraTenbHbIX MOHSATUIA, KOTOpble HEOOXOAUMBI ANsl ONUCAHWA BCEX WHTYWTUBHBLIX MOHATUWA B NMPOU3BOA-
CTBEHHOM npouecce.

[MCO 18629-1:2004, cTtaTtbhs 3.1.26]
3.1.25 Teopun (theory): Habop akcuom 1 onpegeneHnin, OTHOCAWMIACA K AaHHOMY MOHATUIO UK HaGopy
MOHATUIA.

Mpumeuyanune— [JaHHoe onpegerneHne OTpaxaeT Noaxod NCKYCCTBEHHOTO MHTENNEeKTa, e Teopusa — 310
HabOop NPEeAnoNOXeHUN, Ha KOTOPbIX OCHOBAHO 3HA4YE€HUE COOTBETCTBYIOLLErO MOHATHA.

[MCO 18629-1:2004, ctaTbs 3.1.31]

3.1.26 obnactb o6cyxaeHusn (universe of discourse): COBOKYNHOCTb KOHKPETHbBIX UK aBCTpaKTHLIX Be-
e, OTHOCSILLMXCS K 06NacTh peanbHOro Mupa, BelbpaHHbIX B COOTBETCTBUM C UHTEPECOM, KOTOPLIN OHW Npea-
CTaBMSAOT AN CUCTEMBI, NOANEXalled MoAenvpoBaHULo, 1 ee OKPYXKEHUSI.

[MCO 15531-1:2004, cTatbst 3.6.50]

3.2 CokpalueHus

B HacTosileM cTaHAapTe MPUMEHeHb! criegytoLLme CoKpalLeHNst:

BNF — dopma bakyca-Haypa (Backus-Naur form);

KIF — copmaT obmeHa 3HaHusMK (Knowledge Interchange Format);

PSL — s3Ik cneuundmkaumii npouecca (Process Specification Language).

4 O6wume nonoxeHusi komnnekca craHpaptoB MCO 18629

Komnnekc ctangaptos UCO 18629 yctaHaBnueaeT TpeboBaHWS K JIEKCMKE, OHTONOMN U rpaMmmaTrKe A3blka,
MCNoMb3yeMoro 4ns on1caHns NPOM3BOACTBEHHbIX NMPOLECCOB.

MpumevaHne 1 — PSL — 370 A3bIK, MCNONb3yeMbI ANs cneundurkaLum Npon3BoaCcTBEHHbIX NPOLLECCOB,
OCHOBaHHbIi Ha MaTeMaTWYeCKN TOYHO OrnpederieHHbIX croBape u rpammatmke. OH OTNUYaeTcs OT A3blka, UCMONb3ye-
MOro ans onucaHui cxem u npogykra B MCO 10303, NCO 13584 n NCO 15926, a Takke OT A3blka XapaKTepuaauum
npoueccos, npusegeHHoro B MCO 15531, Ho TecHO ¢ HUM cBsi3aH 1 gononHseT ero. [Mpu obmeHe nHbopmaumen mexay
AByms npoueccamn a3blik PSL onpegenseTt kaxgpl npouecc, He3aBUCUMO OT ero noeeaeHus (pexmma paboTsl). Ha-
npumep, oO6BbEKT, paCCMaTPUBAEMbIN KaK PeCcypce Anst OOHOrO NMpPOLEecca, CUUTAOT TakuM xe 0ObekToM, Jaxe ecnu ero
paccmaTpuBaloT B Ka4ecTBe NMPOAyKTa BTOPOro npouecca.

MpumedvaHune 2 — PSL ocHoBaH Ha norvke Nepeoro nopsiaka v nenone3yeTt Apyrve Metodsl cneumdukaumm
ceMaHTukn, ncnonbdyemele B CO 10303. BHaueHus noHATWIN, onpeaensiemMblX B pamkax PSL, BbiTekaioT us Habopa
aKcMoMm U onpepeneHvi, NpeacTaBneHHbIX KaxabiM paclunpeHvem sapa PSL. MpyumevaHns U npuMepsl, NpuBeaeHHbIe
B CTaHAapTax, AOMKHbI CNocobCTBOBaTh MOHMMAHWIO A3bIKa.

4
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B uvactsix ¢ 11 no 19 komnnekca ctaHgapTos NCO 18629 npueaeHbl OCHOBHbIE Teopun, HeobxoauMble A4S
npeacTaBneHUs TOYHbIX onpeaeneHnii U akcMoM aneMeHTapHbIX KoHUenumid. OCHOBHLIE Teopun obecneymsaroT
TOYHbIE CEMaHTUYECKWE NepeBoabl MeXay pasHbIM/ CXEMaMU.

Yactu ¢ 11 no 19 pacnpocTpaHsaoTCs Ha:

- NpefcTaBrneHe OCHOBHBIX 3MTEMEHTOB s3blKa;

- obecneveHve CTaHgapTM30BaHHLIX HABOPOB aKCMOM, COOTBETCTBYHOLLIMX MHTYUTUBHBLIM SfleMeHTapHbLIM ce-
MaHTUYECKMM KOHLIENLUWSIM ONUCaHNS OCHOBHBIX MPOLECCOB;

- CBOA NpaBwu, HeobxoanMbIX ANs pa3paboTkX ApYrMX OCHOBHbLIX TEOPWIA MM pacLLMPEHUiA B COOTBETCTBUN
C ,ApPOM s13blka crieldmKaLmm npolecca.

HanHble yacTu komnnekca ctaHaapTos MCO 18629 He pacnpocTpaHsaoTes Ha NpeacTasneHue nHdopma-
LMK, OTHOCSLLENCS K KOHLENUUAM, He SABNAIOLLMMCS YaCTbHo OCHOBHBIX TEOPUIA.

5 CuHTakcuc cneuundukaumm sasbika

B HacTosiLLeM pasaene npusedeHo onpegeneHne 1 onucaHne s3bika, ycTaHOBEHHOro B KOMMIEeKce cTaH-
AapTtoB MCO 18629, c nomoLlblo paclunpeHHor dopMbl Bakyca-Haypa (BNF) (cMm. npunoxenue D). OcHoBoiA
CUHTaKcuca, onncaH1e KoTopPOoro NPUBEAEHO HKE, BNAETCA cMHTakecue dhopmaTa obmeHa sHaHusamu (KIF), npea-
CTaBMeHHOro B NpunoxexHun B.

MpumeyaHwue— [JononHutensHas uHdopmaumusa npvesegdeHa B [7] v [8].

5.1 OcHOBHbIe CUMBOIbI U CUHTAKCUYeCKUe KaTeropum

OcHoBHble CUMBOIbI, KOTOPbIE CreayeT Ucnonb3oBaTh ANs crnelydukaummn onncaHus noboro npoliecca Ha
a3blke PSL, onpegensitoT ¢ nomoLLbto cregytoLer dopmMel Bakyca-Haypa:

- <uc-letter> z=A|B|C|D|E|F|G|H|I|J|K|LIM|IN|O|P|Q|R|S|T|U|VIW[X|Y]|Z
-<lc-letter>:=a|b|c|d|e|f|g|h|ilj|k|IIm|[n]o|p|a|r|s|tlulv|w]|x]|y]|z

- <letter> ::= <uc-letter> | <Ic-letter>

- <digit>:=0|1]2|3|4|5|6|7|8]9

-<oper>:=-|~|#|$|*|+]|/

-<punct> = _[- [~ H@#$ %M &I I+I=0 G <E=> L T2 T} <space>
BolpaxeHve npedcTtaensieT cobor nobyto nocneaoBaTensHOCTb OCHOBHBLIX CAMBOSOB.
CyLecTBYIOT NATL CreAyHoLLIMX OCHOBHBIX KaTEroOpui BbipaXKeHMS:

- <b-con> ::= {<lc-letter> | <digit>} {<letter> | <digit>}* {{ _| - } {<letter> | <digit>}}*

- <b-var> ::= ?<b-con>[]

- <b-func> ::= {<oper> | <uc-letter>} {<letter> | <digit>}* {{ _| - } {<letter> | <digit>}}*
- <b-pred> ::= {<uc-letter>} {<letter> | <digit>}* {{ _| - } {<letter> | <digit>}}*

- <doc-string> ::= " {<letter> | <digit> | <punct> | \" |\ }* "

BbipaxeHue, BbiBeAEHHOE U3 HETEPMUHANBHOIO CMMBOMA <b-con>, ABNAETCA NocrieoBaTeNbHOCTbLIO OyK-
BEHHO-LMPOBLIX CUMBOSIOB, TUPE U CUMBONOB NoavepkuBanus. MocneaoBaTelbHOCTL HAUYMHAETCA ¢ ByKBbI UK
LUMcbpbl HKHErO perucTpa, B KOTOPON Kaxaoe TUpe 1 CUMBOI NOAYEPKMBAHUA OrpaHuYeHbl BykBoin Unu udpo.
BuipaxeHue <b-var>— aTo pesyneraTt 3agaHua npedukca <b-con> ¢ BonpocuteneHLIM 3HakoM U HeobazaTeneHo
C NpucoeaMHEeHNEM Ha KOHUEe OAWHAPHOWN KaBbIYKM (LWITpuxa). BuipaxeHue <b-func> aHanornuHo BbipaxeHuto
<b-con> 3a nckno4eHneM Toro, YTO OHO A0SMKHO HaYMHaTLCA NMBo ¢ <oper>, <punc>, N6o ¢ 6ykBbI BEPXHEro
perncTtpa, a BolpaxeHune <b-pred> aHanorn4Ho BbipaxeHuto <b-con> 3a UCKIOYEHNEM TOrO, YTO OHO AOSMKHO
HaunMHaTbeA ¢ ByKBbLI BEpXHEro perncTpa (Takum o6pasoM, kaxgoe BbipaxkeHue <b-pred> siBnsieTcst BblpaXeHWeM
<b-func>). BelpaxeHue <doc-string> — 3T0 pesyneTaT 3aKrno4eHu sl B KaBbI4KW N106oI nocneaoBaTensHOCTU CUM-
BOSIOB; ABONHbLIE KaBbl4KW U 06paTHaA (NpaBas) Kocasi yepTa MOryT UCNOMb30BaTLCA A0 TeX Nop, Noka UM npea-
WwecTByeT obpaTHanA (NpaBas) kocas yepTa.

5.2 Jlekcuka

A3bik nepeoro nopsiaka L asbika cneuudmkaumm npoliecca cocTouT U3 TepMUHOB CrioBapsl U rpaMMaTrku.
Nekcuka obecneunsaeT OCHOBHbIE CroBa sA3blka, a rpaMmaTka ycTaHaBNMBAET, Kak MOTyT ObITb UCMONb30BaHbI
JieKcuYeckue anieMeHTbl 4N NOCTPOEHUS CROXHBIX, NpaBUbHO ChOPMUPOBAHHBIX BblpaXKeHWiA A3bIKa.

Cnosapb PSL (lexicon A) cocTouT na:

- BblpaxeHusa <space>, (,), not, and, or, implies, iff, forall u exists;

- HeTepMUHaNBLHOW PeKyPCUBHON COBOKYNHOCTU V, BblpaXeHWii <b-var>, U3BeCTHbIX Kak NepeMeHHbIE A;
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- peKypPCUBHOI COBOKYNHOCTU C, BblpaxeHuii <b-con>, 3BECTHbIX Kak NepeMeHHbIe A, KOTOpbIe BKKOHAOT
B ce65 No MeHbLIel Mepe nocnegoBaTtensHocTH inf-, inf+, max- n max+;

- peKkypcuBHO coBoKynHOCTMU F, BbipaxeHuii <b-func>, n3BecTHbIX Kak (hyHKLIMOHANbHLIE CUMBOJSIbI A, KOTO-
pble BKkNovaloT B cebsl No MeHbLUel Mepe nocneaoBatensHocTu beginof u endof;

- PeKYpCUBHOWN COBOKYMNHOCTU P, BbipaxeHuii <b-pred>, M3BeCTHbIX KaK nMpeaukathl A, KOTOpble BKIOYAIOT B
cebs o MeHbLUEW Mepe nocrnegoBaTtensHocTy activity (aeicreue), activity-occurrence (nosisneHve gencTsng),
object (06bexT), timepoint (MomMeHT BpemeHu), is-occuring-at (npoucxoauT B MOMEHT BpeMeHW), occurrence-of
(cobbiTne vero-nn6o), exists-at (cyLLiecTByeT B MOMEHT BpeMeHu) 1 participates-in (yuactByeT B 4emM-nn6o).

5.3 Npammartuka

B cnoeape lexicon A rpammaTnKy Ha OcHOBe A yCTaHaBNMBaloT B criegytoLeli doopme bakyca-Haypa:

- <con> ::= anemeHT C,;

- <var> ::= anemMeHT V,;

- <func> ::= anemeHT F;;

- <pred> ::= anemMeHT P,;

- <term> ::= <atomterm> | <compterm>;

- <atomterm> ::= <var> | <con>;

- <compterm> ::= (<func> <term>);

- NpeanoxeHue <sentence> ::= <atomsent> | <boolsent> | <quantsent>;

- <atomsent> ::= (<pred> <term>+) | (<term> <term>);

- <boolsent> ::=(not <sentence>) | (and <sentence> <sentence>+) | (or <sentence>

<sentence>+) | (implies <sentence> <sentence>) | (iff <sentence> <sentence>);

- <quantsent> ::= ({forall | exists} {<var> | (<var>+) } <sentence>);

- <psl-sentence> ::= <sentence>.

5.4 A3bIk

Asbik PSL L,, cosgaHHbIi Ha ocHOBe crioBaps A, npeAcTaBnsieT coboli COBOKYMHOCTb BbipaXXeHUI, KoTopble
MoryT BbITb BbIBeAEHbI U3 HETEPMUHAITBLHOTO NpeanoxeHust PSL <psl-sentence> ¢ ucnonb3oBaHNeM BbllLeyKa-
3aHHOM rpaMmaTvkv. AnemeHThl L, aBnatoTtca npeanoxeHusamu (sentences) L, . OrpaHuieHuns, ycTaHOBNEHHbIE
rnonb3oBaTtenem, 4omMKkHbl BbITb CO34aHbI C UCNOSb3oBaHNEM A3bika PSL.

MpumeyaHune— pumepbl OrpaHNHEHNI, YCTAHOBMNEHHbIX MONb3oBaTenem, npueeaeHsl B npunoxexnum C.
6 OcHoBHble aneMeHTbl aapa PSL

B HacTosiLLleM cTaHaapTe onpeaeneHbl 3NeMeHTbl, KOTopble cocTaBnsAT aapo PSL.
6.1 OcHOBHble cBOMUCTBA

OCHOBHbLIMUY CBOCTBAMU A3bIKa SABMAOTCS:

- aNeMeHTapHas Nekcuka;

- onpeaeneHHas iekcuka ¢ NogaepknBaroLLMU onpeaeneHUsIMu;

- aKCMOMBI.

Tak KaK faHHble NOHATUS ABMAIOTCS 3N1eMeHTaMU sigpa s3blka, HeT HeobX0ANMOCTU NPUMEHATE AONONHN-
TeNbHYH TEOPUIO.

CwMbIcrioBoe 3HadeHve cnegyoLlnx TepMUHOB criegyeT nmbo U3 akcmom, Nbo 13 AONONMHUTENbHLIX onpeae-
NEHUA.

6.2 AneMeHTapHbINA cnoBapb sigpa PSL

B anemeHTapHbIi cnoBapb BXOAAT:
- 3/IeMeHTapHble KaTeropuu;

- UHAVBUAbI;

- 3/1eMeHTapHble OTHOLLEHWS;

- aneMeHTapHble PYHKLAM.

MpumedaHue— B NorMyeckmx 3NEMeHTapHbIX KOHLEMNLMAX He yCTaHaBMMBaloT hopMasibHbIe onpeaeneHns
B Mpeaenax oHTonormu.

6.2.1 OneMeHTapHble KaTeropuu sgpa PSL
B HacTosALWweM nyHKTe NpuBeaeHbl 3eMeHTapHbIe kaTteropuy ¢ HedpopmanbHbIMU ONUCAHNSIMUA.
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6.2.1.1 eatenbHocTb (activity)

HoTtauus chopmata obmeHa 3HaHUAMMN:

(activity ?a)

HedopmanbHoe onucaHue:

OesatensHocTb (activity ?a) sensetca uctuHHon (TRUE) B uHTepnpeTaumm sigpa PSL Tonbko B ToM criydae,
ecnn ?a aBnsaeTca aNeMeHTOM MHOXeCTBa eATeNbHOCTEN B pegMeTHON 0bnacTy 3To uHTepnperauuu.

6.2.1.2 MposeneHne geaTenbHOCTU HAacTynNeHWe cobbiTus (activity _occurrence)

Hotauusa popmaTta obMeHa 3HaHusIMU: (activity_occurrence ?0cc)

HedopmanbHoe onuncaHue:

MposieneHue aesTensHOCTYU (activity_occurrence ?occ) sisnsetca uctuHHbIM (TRUE) B uHTepnpeTauum agpa
PSL Tonbko B TOM cny4ae, ecfin ?0cc siBNAETCA 3N1eMeHTOM MHOXeCTBA NOSIBIEHUA AEeATENbHOCTU B NpeAMeTHON
obnactu aton nHTepnpetauuu. NposeneHne AeATENLHOCTU aCCOLUUPYETCA C OAHO3HAYHOW AEATENBLHOCTLIO, Ha-
YMHaloLWENCA 1 3aBepLUatoLLEeics B 3aAaHHbIE MOMEHTbI BpEMEHMU.

NMpuMeyaHne — MNposeneHne AeaTenbHOCTU He SIBMSIETCA 3K3EMIISAPOM AEATENBHOCTU, XOTSI MOXET
CYyWeCTBOBaTL AEATENBHOCTb, KOTOPas He UMeeT NPOSIBNEHUI; BCE NMPOSIBNEHWS AEATENIBHOCTU JOMKHbI GbITb accouu-
MPOBaHbl C KOHKPETHON AeATENbHOCTLIO.

Mpumep — fesmenbHocmb, 0603HaYeHHast MEePMUHOM «Kpacumb OoM, 6aHka Kpackuy» (paint House1
Paintcan1), sensemcs ak3eMnaApom Knacca dessmenbHocMu okpawueaHus (Painting).

Painting (paint House1 Paintcan1)

CyLLeCTBYIOT MHOTOUUCIIEHHbIE pasfnUyiHble NPOSBIIEHNS 3TOrO 3K3eMNIsipa:

(occurrence_of Occ1 (paint House1 Paintcan1))

(occurrence_of Occ2 (paint House1 Paintcan1))

(=(beginof Occ1) 1100)

(=(endof Occ1) 1200)

(=(beginof Occ2) 1500)

(=(endof Occ2) 1800)

Takke cyLLeCTBYET 3K3eMMNAp knacca AeaTensHOCTU nokpacku (Painting).

(Painting (paint House1 Paintcan2)), He uMetoLuiA NosiIBNEHNIA.

6.2.1.3 O6bekT (object)

HoTauus dpopmaTa obmeHa 3HaHUAMU:

(object ?x)

HedopmansHoe onucaHue:

Ob6bexT (object ?x) siBnsieTcsa ucTuHHBIM (TRUE) B nHTepnpeTaunmn sapa PSL Torbko B TOM Cnyyae, ecnum ?x
SIBNSIETCA 3/1eMEHTOM MHOXecTBa 06LEKTOB B NPpeAMETHOI 06nacTyi aTo HTepnpeTaumm. O6beKTOM MOXET GbiTb
BCE YTO YrofHo, 38 UCKIOYEHWEM MOMEHTA BPEMEHUN W NPOsIBNEHWS AeATENLHOCTH.

MpumeyaHune— WHTyuTMBHO NpeanonaraeTcs, YTo 06bEKT — 3TO KOHKpeTHasi unu abcTpakTtHas Belp,
KOTOpasi MOXeT y4acTBOBaTb B AesTenbHOCTU. OGbEeKTbl MOFYT HauaTb  cyllecTBoBaHue (BbiTb CO34aHbl) M NPekpaTuTb
CylecTBOBaHMe (MCMONb30BaTLCs Kak pecypc) B onpeAerneHHble MOMEHThl BpeMeHu. B aTom cny4ae o6bekT umeet
MOMEHTbI Ha4ara W KOHLa CyLLeCTBOBaHWS. B HEKOTOPbIX KOHTEKCTAX PEKOMEHOYETCsl pacCcMaTpuBaTh HEKOTOPbIE 06bIY-
Hble 06BEKTbI, KaK He MMELMe TakuX MOMEHTOB.

Tpumep 1 — Haubonee munu4yHbIMU NIpuMepamMu 06bLeKmMoe s1e/1siromcest 06bIvHbIe aelju, HarpumMep Hapoo,
cmynbsl, Ky308 MawuHbl, cmasku ¢ YI1Y. A6cmpakmHbie 06beKkmbi, HarpuMep Yucsia, makxe siefsiromcesi o6 bex-
mamu.

Mpumep 2 — Hekomopsie 06beKkmbI, Hanpumep Yucsa, He UMerI MOMeHMOoe8 Havyasla U KOHUa cyujecmeo-
8aHusl.

6.2.1.4 MomMeHT BpemeHu (timepoint)

HoTauus popmaTta obmeHa 3HaHUAMM:

(timepoint ?t)

HedbopmansHoe onvcaruve:

MomeHT BpemeHu (timepoint ?t) sensieTca ucTuHHLIM (TRUE) B nHTepnpeTaumm siapa PSL Tonbko B ToM
cny4ae, ecnu ?t ABNAETCS SNEeMeHTOM MHOXECTBa MOMEHTOB BpeMeH B NpegMeTHOR oBnacTu aTol nHTepnpeTa-
umn. MomeHTbI BpeMeHW obpasytoT NIHeRHOe ynopsigoyeHne.,
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6.2.2 UuguBuabl aapa PSL

6.2.2.1 OtpuuatensHas 6eckoHeuHocTb (inf-)

HedopmaneHoe onvcaHue:

OTpuuatenbHas 6eckoHeuHocTb (= ?tinf-) aensieTca uctnHHol (TRUE) B nHTepnpeTaumy sgpa PSL Tonbko B
TOM crnyyae, ecrnu ?t aBnsieTcst 0AHO3HAYHLIM MOMEHTOM BPpeMEHMU, KOTOPbLIA HAaCTynaeT paHblue BCeX oCTarbHbIX
MOMEHTOB B TMHEAHOM YNopsiAo4eHU MOMEHTOB BpeMeHW B pegMETHOR 0br1acTy aToN nHTepnpeTaumm.

MpwumeyaHune— OtpuuyarensHasi 6eckoHeuHocTb (inf-) Heo6xoauma ans onpegeneHus o6bEKTOB, KOTOPbIe
He ObiNM co3gaHbl B Mpegenax npegmeTHow obnacTty STon uHTepnpeTaumm.

6.2.2.2 MonoxuTtensHasa 6eckoHeYHoCTb (inf+)

HedopmanbHoe onucaHue ans (inf+):

MonoxutensHas 6eckoHeuvHocTb (= ?tinf+) senseTca uctuHHoi (TRUE) B nHTepnpeTaumn agpa PSL Tonbko
B TOM criydae, ecnu ?t ABnsieTcs ogHO3Ha4YHbIM MOMEHTOM BPEMEHW, KOTOPbI HAacTynaeT nocre Bcex ocTarbHbIX
MOMEHTOB B IMHEAHOM YMOopsiA04EHU MOMEHTOB BPEMEHW B MPeaMETHON 0BrnacTy 3To uHTeprnpeTaLmu.

MpwumedyaHune— MNonoxutensHas 6eckoHevHocTb (inf+) Heo6xoguma ans onpeaeneHnst 06bLEKTOB, KOTOpble
He Obinu yganeHsl B npegenax npeamMetHon obnactu 3Tol MHTeprnpeTaumm.

6.2.3 AnemeHTapHble oTHOLWeHUA aapa PSL

6.2.3.1 lMepen (before)

HoTauus dpopmaTta obMeHa 3HaHUAMU:

(before ?t1 ?t2)

HedopmansHoe onvcaHue:

OTHowweHve (before ?t1 ?t2) sasnsetca nctuHHLIM (TRUE) B uHTepnpeTtaumu siapa PSL Tonbko B ToM criyyae,
ecnu ?t1 HacTynaeT paHblUe, Yem ?t2 B IMHENHOM yNopsiAo4eHUM MOMEHTOB BPeMEHU B 3TON MHTeprpeTaLyu.

MpumedaHue—B sigpe PSL MHOXECTBO MOMEHTOB BPEMEHN He ABNSIETCA NIOTHLIM (Mexay nMobbiMu ABYMS
pasHbIMY MOMEHTaMN BPEMEHW MMEETCA TPETUN MOMEHT BPEMEHU), HECMOTPSl HA TO YTO MHOXECTBO MOMEHTOB BpeMme-
HU siBnsieTcs 6eckoHeyHbIM. CBOMCTBO MNOTHOCTW MOXeT ObiTb A0GaBneHo nonb3oBaTernieM B KayecTBe AOMNOMHUTENb-
Horo nocrynara (kputepus). MiHTepBansl BpeMeHu He sIBNATCA npumutueammn siapa PSL. MHTepeanbl moryT 6biTh onpe-
JeneHbl B OTHOLUEHUM MOMEHTOB BPEMEHW U AEWCTBUNA.

Mpumep — KoHuyenyusi uHmepeaasos, OCHO8aHHasi Ha MOMEHMaXx e PeMeHU, s18JISIemcsi OCHOBOMNO0JIa2aouM
anemenmom UCO 15531-42 (modenb epemeHu) u UCO 10303-41 (onucanue u noddep)xka npodykma).

6.2.3.2 Mposenenne (occurrence_of)

HoTtauus popmaTa 0bMeHa 3HaHUSAMU:

(occurrence_of ?occ 7a)

HedbopmansHoe onvcaHue:

(Occurrence_of ?occ ?a) ansieTcs UCTUHHLIM (TRUE) B MHTepnpeTauuu agpa PSL Tonbko B TOM cnyyae,
ecrnu ?occ ABnsieTcs YacTHbIM NposieneHnem genctens ?a. (Occurrence_of) — 3TO OCHOBHOE OTHOLLEHWE Mexay
OeaTenbLHOCTbIO 1 NposBNEeHUsaMU AedTenbHoCcTU. Kaxaoe nposisneHne AeATenbHOCTU accounmnpyeTca ¢ 0gHo-
3HauHbIM AeicTBMeM. JeATenbHOCTE MOXET HE UMETb MPOSIBIIEHWA MU MHOXKECTBEHHbBIX BXOXAEHUIA.

6.2.3.3 YuacTtByeT B (participates_in)

HoTauws hopmaTta obmMeHa 3HaHUAMU:

(participates_in ?x ?occ ?t)

HedopmaneHoe onvcaHue:

OTHowweHue (participates_in ?x ?occ ?t) ssnsietca nctunHeiM (TRUE) B nHTepnipeTaumnn sigpa PSL Tonbko B
TOM Crydae, ecnv ?X UrpaeT porb, KoTopas NpeaBapuTeNbHO He 3afaHa B COBbITUM NPOsIBNEHUS AeATeNbHOCTH
?0cc B MOMEHT BpeMeHU ?t B 3Tol MHTeprpeTaumm. O6bekT MOXeT y4acTBOBATL B MPOSIBNEHUN AeATENbHOCTU
TOSIbKO B T€ MOMEHTbLI BpEMEHMU, B KOTOPbIE 0OLEKT CYLLECTBYET, a AesATENbHOCTL MPOUCXOOMNT.

6.2.4 dnemeHTapHble dyHKUUM aapa PSL

6.2.4.1 HaunHatb (beginof)

HoTaums popmaTta obmeHa 3HaHUAMU:

(beginof ?x)

HedpopmanbHoe onvcaHuve:

O6nacTbto dyHKUMM (beginof) sBnsieTcs coBOKYNHOCTL HaYana HacTyMNeHWs 4esTENbLHOCTU U OGBEKTOB.

Ecnn ?x — 3T0 Havyano HacTynneHus AesaTenbHOCTM B NpeaMeTHOM obnacTn HTepnpeTtaummn siapa PSL,
To (beginof ?x) UMeeT 3HayeHWe X TOMbKO B TOM cryyae, ecnu t ABNSIETCA MOMEHTOM BPEeMeHW, B KOTOPbIA
HauMHaeTca AeATeNnbHOCTb 7X.

Mpumep — (= 10 (beginof milling_occurrence)) npedcmaensiem coboli delicmeue ¢hpe3eposaHust, HaYUHal0-
wjeecss 8 MoMeHm apemeru 10.

8
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Ecnu ?x— 3710 06BbeKT B NpeaAMeTHol oGnacTun uHTepnpeTauum sigpa PSL, To (beginof ?x) umeeT 3HaveHne
X TONbKO B TOM crnyyae, ecnu t ABNsieTcA MOMEHTOM BPeMEHW, B KOTOPbI 06BbEKT ?X MOXET MPUHATL y4acTue B
DesaTerlbHoCTU.

Mpumep — (= 15 (beginof screw)) npedcmaensem coboli cny4all, koeda 6ypasyuk o6beKkma Moxxem npu-
HAMB y4Yacmue e delicmeuu 8 MOMeHM epemeHu 15.

6.2.4.2 3akaHunBaTb (endof)

HoTtauus chopmarta 06mMeHa 3HaHUAMMK:

(endof?x)

HedopmanksHoe onvcaHue:

O6nactbio dyHKUMM endof sBNSIETCSI COBOKYNHOCTL HAaYana HacTynneHns AeATenbHOCTN U 06BbEKTOoB.

Ecnun ?x — 370 Hauyano HacTynneHus AesTenlbHOCTU B NpeaMeTHON obnactn uHTepnpetauuu sgpa PSL, To
(endof ?x) uMeeT 3HayYeHWe X TONbKO B TOM ciydae, ecru t ABNSETCA MOMEHTOM BPEMEHW, B KOTOPbIV 3akaH4MBa-
eTcs AeaTeslbHOCTb ?X.

Mpumep — (= 25 (endof milling_occurrence)) npedcmaensem coboti cry4ali, ko2da delicmeue ¢ppesepoeaa-
HUST 3aKaH4Yugaencsi 8 MOMEHIM 8peMeHU 25.

Ecnun ?x asnsietcs o6bekTom B NpeagMeTHol obnactu uHtepnperauum sapa PSL, To (endof ?x) umeer
3HayeHKe X TONbKO B TOM criyyae, ecnu t iBnsieTcsl MOMEHTOM BpEMEeHW, B KOTOPbIA 06beKT ?7X 6onblue He MoXeT
NPUHUMATL yYacTuie B AEUCTBUN.

Mpumep — (= 30 (endof screw)) npedcmaensiem coboli cny4ail, k0o20a 6ypaequk 06beKmMa He MOXem NPUHU-
mampb y4acmue e delicmeuu 8 MOMeHmM apemeHu 30.

6.2.5 Teopumu, Tpebyembie sgpom PSL

Ons anemMeHTapHON JIEKCUKU He TpebyeTcsl NpUMeHeHUs1 ApYrx TEOPUNA.

6.3 OnpepeneHHas nekcuka sgpa PSL

6.3.1 ®opmanbHble onpepeneHun sgpa PSL

MpwumedaHune— TepmuHel ‘defrelation’, ‘exists’, “forall’, ‘and’, ‘or’, ‘not’, ‘=, ‘=’ u ‘implies’ onpeneneHsl B
Pykoeogctee cdopmarta obmeHa 3HaHusmu [8].

6.3.1.1 Mexay (between)

OnpepgeneHrve 1: moMmeHT BpeMeHu (Timepoint £2) HacTynaeT Mexay MomeHTamu BpeMeHu t1 1 t3 Tonbko B
TOM cryyae, ecnu t1 HacTynaet nepea t2, a t2 — nepep t3.

(forall (?t1 ?t2 ?t3) (iff (between ?t1 ?t2 ?t3)

(and (before ?t1 ?t2) (before ?t2 ?t3)))))

6.3.1.2 MNepeg nnu paseH (beforeEq)

Onpepenenue 2: moMmeHT BpeMeHu (Timepoint t1) HacTynaeT nepea unv ogHoBpeMeHHo ¢ {2 ToNbKO B TOM
cnyyae, ecnu t1 HacTynaet nepea 1y ogHOBpeMeEHHo ¢ t2.

(forall (?t1 ?t2) (iff (beforeEq ?t1 ?t2)

(and (timepoint ?t1) (timepoint ?t2)
(or (before ?t1 ?t2) (= ?t1 ?2))))))

6.3.1.3 Mexay wnv paseH (betweenEq)

OnpegeneHuve 3: MoMeHT BpemeHu (Timepoint {2) HacTynaeT mexay nnv ogHOBpEMEeHHO C MOMEHTaMu
BpemeHU t1 1 t3 Tonbko B TOM criyyae, ecnu t1 HacTynaeTt nepef unu ogHoBpeMeHHo ¢ t2, a t2 — nepea Unu
paBeH t3.

(forall (?t1 ?t2 ?t3) (iff (betweenEq ?t1 2t2 2t3)

(and (beforeEq ?t1 ?t2)
(beforeEq ?t2 ?t3)))))

6.3.1.4 CyuwecTByeT B MOMEHT BpeMeHu (exists_at)

OnpegeneHue 4: 06beKT cylllecTByeT B MOMEHT BpeMeHU t1 ToNbko B TOM criydae, ecnu t1 pacrnonoxeH
Mexay VM ogHOBPEMEHHO C MOMEHTaMM ero Havyana u OKoH4aHUs.

(forall (?x ?t) (iff (exists_at ?x ?t)

(and (object ?x)
(betweenEq (beginof ?x) ?t (endof ?x))))))

6.3.1.5 MpowncxoanT B MOMEHT BpeMeHu (is_occurring_at)

Onpegenexue 5: gefcTBME NPOUCXOAUT B MOMEHT BpeMeHU t1 Tonbko B TOM crnydae, ecnu t1 HacTynaet B
MOMEHTbI Havana v OKOHYaHUs 3TOro AEUCTBUS.
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(forall (?occ ?t) (iff (is-occuring-at ?occ ?t)
(and (activity_occurrence ?occ)
(betweenEq (beginof ?occ) ?t (endof ?0cc)))))

6.4 Akcuombl
OcHoBsHbIMK akcnoMamu sapa PSL senstoTca axiom 1 — axiom 17.
MpumeuaHune— Tepmunbl ‘defrelation’, ‘exists’, ‘forall’, ‘and’, ‘or’, ‘not’, ‘=’, ‘iff, n ‘implies’ onpepenexsl B

PykoBopcTtee chopmara obmeHa 3HaHuamu [8].

6.4.1 Akcuoma 1
OTHowweHune before nponcxoanT TONLKO Mexay MOMeHTaMu BpemeHu (timepoints).
(forall (?t1 ?t2)
(implies (before ?t1 ?t2)
(and (timepoint ?t1)
(timepoint ?2))))
6.4.2 Axkcuoma 2
OTHoweHue before npeactasnsieT coboi HeCTPOruin NOPSAOK.
(forall (?t1 ?t2)
(implies (and (timepoint ?t1)
(timepoint ?t2))
(or (= ?t1 212)
(before ?t1 ?2t2)
(before ?t2 ?11))))
6.4.3 Akcuoma 3
OTtHowweHue before siBnsieTcst uppedrnekCUBHLIM.
(forall (?t) (not (before ?t ?t)))
6.4.4 Axkcuoma 4
OTHoLueHue before aBnsieTcst TPAH3UTUBHBIM (NEPEXOAHBIM).
(forall (?t1 ?t2 ?t3)
(implies (and (before ?t1 ?t2)
(before ?t2 ?t3))
(before ?t1 ?t3)))
6.4.5 Akcuoma 5
OTpuuaTensHas 6eckoHeYHOCTbL MOMEHTa BpeMeHu (timepoint inf-) cyLliecTBYeT nepea Bcemu gpyrumm mo-
MeHTaMW BPEMEHN.
(forall (?t)
(implies (and (timepoint ?t) (not (= ?t inf-)))
(before inf- ?t))
6.4.6 Akcuoma 6
Mepen nonoxuTensHo GeCkoHeYHOCTbIO (inf+) CyLLIECTBYIOT BCe OCTarlbHble MOMEHTLI BpeMeH!.
(forall (?t)
(implies (and (timepoint ?t) (not (= ?t inf+)))
(before ?tinf+))
6.4.7 Akcuoma 7
MomeHT BpeMeHm Mexay inf- u t HacTynaeT npu NioboM MOMeHTe BpeMeHU t, He ABNSILLMMEA oTpULaTeb-
Hol BeckoHeuHOCTbHO (inf-).
(forall (?t)
(implies (and (timepoint ?t)
(not (= ?tinf-)))
(exists (?u)
(between inf- ?u ?t))))
6.4.8 Akcuoma 8
MomeHT BpemeHn Mexay inf+ 1 t HacTynaeT npu NoboM MoMeHTe BpeMeHU t, He SIBNAIOLLMMCS NOMoXN-
TesnbHoWN 6eckoHeYHOCTbIo (inf+).
(forall (?t)
(implies (and (timepoint ?t)
(not (= ?tinf+)))
(exists (?u)
(between 7t ?u inf+))))
10
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6.4.9 Akcuoma 9
Bce onucbiBaeMble CyLLIHOCTU €CTb IMB0 AeNCTBUS, B0 0ObeKTbl, MMBo HacTynneHne gencTeus, nmbo
MOMEHT BpEMEHMW.
(forall (?x)
(or (activity ?x)
(activity_occurrence ?x)
(object ?x)
(timepoint ?x)))
6.4.10 Akcuoma 10
Ob6bexThl, AeWCTBUSA, HACTYNNEHUS AeNCTBUIA U MOMEHTbI BpeMeHM SIBMSIOTCS pasHbIMU BUAAMU CYLLHO-
cTei.
(forall (?x)
(and (implies (activity ?x)
(not (or (activity_occurrence ?x) (object ?x) (timepoint ?x))))
(implies (activity_occurrence ?x)
(not (or (object ?x) (timepoint ?x))))
(implies (object ?x)
(not (timepoint ?x))))
6.4.11 Axcuoma 11
OTHoLLEeHWe HacTYMSeHUs AeNCTBUA CyLLECTBYET TONbKO MeXAY ASACTBUSIMU U HACTYNIIEHUSIMU AEACTBUNA.
(forall (?a ?occ)
(implies (occurrence_of ?0cc ?a)
(and (activity ?a)
(activity_occurrence ?occ))))
6.4.12 Akcuoma 12
HactynneHue geicTenst ABNAETCA OAHO3HAYHLIM AENCTBUEM.
(forall (?occ ?a1 ?a2)
(implies (and (occurrence_of ?occ ?a1)
(occurrence_of ?occ ?a2))
(= ?a1 ?a2))))
6.4.13 Akcnoma 13
Hauarno 1 okoHYaHVe HacTynneHusl AecTBUS UM 06beKTa ABNAIOTCS MOMEHTaMU BPEMEHMW.
(forall (?x)
(implies (or (activity_occurrence?x) (object ?x))
(and (timepoint (beginof ?x))
(timepoint (endof 7x)))))
6.4.14 Akcuoma 14
MomeHT Hauyana kaxgoro AeUCTBUA UM obbekTa HacTynaeT nepe MOMEHTOM ero OKOH4YaHUs Unu paseH
MOMEHTY ero OKOHYaHMsI.
(forall (?x)
(implies (or (activity_occurrence ?x)
(object ?x))
(beforeEq (beginof ?x) (endof ?x))))

MpumeyaHune— Ecnm MOMEHTH Havana u OKOHYaHWUsI JENCTBUA ABNSAIOTCS PABHLIMKM, TO MOANEPXUBAIOTCA
NPUIOXEHUA NPOIPaMMHOTO 06ECTeueHuns), KOTopble NPeaCcTaBnsiloT MIHOBEHHbIE COBLITUS.

6.4.15 Akcuoma 15
OTHoLweHue yyacTByeT B UeM-nnbo (participate_in) MoxeT cyLecTBoBaTh TONbKO Mexady ob6bekTamu, Ha-
CTYNIIEHNSIMU AEWCTBUIA U MOMEHTaMN BPEMEHWN COOTBETCTBEHHO.
(forall (?x ?occ ?t)
(implies (participates_in ?x ?occ ?t)
(and (object ?x)
(activity_occurrence ?occ)
(timepoint ?t))))

11
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6.4.16 Akcuoma 16
OBbeKT MOXKeT y4acTBOBaTh B HACTYNIEHUN AeACTBUS TONBKO B T€ MOMEHTLI BDEMEHU, B KOTOPLIE OH CyLle-
CTBYeT, a Ae/iCTBUE MPOUCXOQNT.
(forall (?x ?occ ?t)
(implies (participates_in ?x ?occ ?t)
(and (exists_at ?7x ?t)
(is_occurring_at ?occ ?t))))
6.4.17 Akcuoma 17
Kaxxgoe HacTynneHve aecTBuUs SIBNAETCS BXOXKAEHNEM AeACTBUA.
(forall (?occ)
(implies (activity_occurrence ?occ)
(exist (?a)
(and (activity ?a)
(occurrence_of ?occ ?a)))))

7 CootBeTtcTBMe sapy PSL

7.1 CooTBeTCTBUE OHTONOIMNA

OHTonorus cootBeTcTBYeT AApYy PSL Tonbko B TOM criydae, eciv KoHUenuuu, npedocTaBrieHHbIe OHTOSOo-
rmer, onpedeneHsl Takum obpasoM, YTO OHTOMOMMS CorfiacyeTcsd ¢ akcmomamu U onpegeneHuamu sigpa PSL,
npueegeHHLIMU B pasaene 6.

7.2 CooTBeTCTBUE ONUCaHUIA NpoLecca

Onucaxwre npouecca COOTBETCTBYET A4py PSL Tonbko B ToOM cnyvae, ec/in OHTOJIornA onnMcaHuaA npolecca
COOTBETCTBYET A4pY PSL,a rpaMmmaTimka onucaHusa npolecca CoOOTBETCTBYET MOJIOXKEHUAM pasaena 5.

12
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Mpunoxenue A
(oba3aTenbHoOe)

UaeHnTudpukarop ASN.1, npuceoeHHbin UCO 18629-11

Ons obecneveHnst TOUHON maeHTUdUKAUMN MHDOPMALMOHHOIO 06beKTa B OTKPLITON CUCTEME, HACTOAWEMY CTaH-
AapTy NPUCBOEH criegylowmn naeHtdukaTop obbvekra:

ISO standard 18629 part 11 version 1
Cwmbicn atoro 3HadveHus onpepened B MCO/M3K 8824-1 n onucan B MICO18628-1.

13
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Mpunoxenue B
(cnpaBo4HoOeE)

CuHTakcuc dpopmara oGMeHa 3HaHUMAMU U ceMaHTUKa

Mopgo6HO MaLIMHHO-OPMEHTUPOBaHHBIM fA3blkam, dopmar obmena 3Hanusamu (KIF) umMeer asa mHoroobpasus.
B nuHenHom chopmaTe obMeHa 3HaHMSMM BCe BblpaXkeHus SIBNAOTCA NocrnegosaTtenbHOCTAMM cumBonoB B koge ASCII,
MoSTOMY MX MOXHO XpaHWTb Ha YCTPOWCTBAX C MocneAoBaTeNlbHOW Nepedaveii AaHHbIX (HanpuMep, Ha MarHWTHbIX auc-
Kax), a Takke B MnocrnegoBaTeribHbIX cpegax (Hanpumep, no TenedoHHbIM NMHUSAM). B cTpykTyprnpoBaHHOM dhopmaTte
06MeHa 3HaHWSIMU BbIpaXeHWA s3blka SIBMSAOTCSA CTPYKTYPUPOBAHHBIMKM 06bekTamu. CTPYKTYpUpOBaHHLIN chopmat 06-
MeHa 3HaHUSIMW UMeeT cneunanbHoe MPMMEHeHWe B KOMMYHUKaUMU Mexay nporpaMMamy, paboTalowmumMy B TOM Xe
camMoM agpecHoM npocTpaHcTee [8].

Mexay asyms mHoroo6pasusimm KIF cyliecTByeT npoctas koppecnoHaeHums. [ns kaxaoi cTpokM CUMBOSOB UMe-
eTcsl TONbKO 0AHa COOTBETCTBYIOLLAA CMMCKOBasn CTPYKTYpPa, a Ansl KaXaoW CMMCKOBOW CTPYKTYPbl — TONBKO O4HA COOT-
BETCTBYIOLAsI CTPOKA CUMBOJIOB.

CHavana onpegensietcs COOTBETCTBME MEXAy JIMHENHBIMWU U CTPYKTYPUPOBAHHLIMK hopMamu A3bika, Nocre 4Yero
AaHHble obpabaTbIBalOTCA TOMBKO B CTPYKTYPUPOBaHHON thopme.

B.1 JluHelHbIN chopmMaT 06 MeHa 3HaHUAMM

AndaeuT nuHeriHoro opmarta o6mMeHa 3HaHusaAMK cocTouT u3 128 cumeonos Habopa koga ASCIl. HekoTopble ua
3TUX CMMBOMOB MMEIOT CTaHAAPTHbIE NMevaTHble npeactaeneHvsi. CUMBONamm, UMEKLWMUMN CTaHOapTHbIE NevaTtHble
npeacTaenexHus (98 na 128), ABNAOTCA criepytoLLme:

ABCDEFGHIJKLMNOPQRSTUVWXYZ

abcdefghijklmnopgrstuvwxyz

0123456789()[]--@!7

=+-*/"&o~"""U@#$%:;,. 17

dopmaTt obMeHa 3HaHWMAMM OCHOBaH Ha sA3blke npunoxenus Lisp (LISP) u HacnegyeT oT Hero CBOW CUHTaKCWUC.
OTHOWeHWe Mexay MMHeNHbIM K CTPYKTYpupoBaHHbiM KIF ynpollaetcs ¢ nomoLlbio cunThiBalowero ycrpoictea Common
Lisp. B wacTHocTH, cTpoka cumBonoB ASCIl o6pasyet dhopmanbHoe BoipaxeHue B nuHerHom KIF Tonbko B TOM crnydae,
ecnu:

1) oHa sABNsieTCA MpuemnemMon ans cunTeiBatowero yctpoiictea Common Lisp;

2) CcTpyKTYypa, Co3aaHHas cunThIBaoWwmm yctpoiicteom Common Lisp, sensetcs hopManbHbiM BblpaXKeHUeM CTPyK-
TypuposaHHoro KIF (cormacHo nonoxeHusiM cnegylowero pasgena).

B.2 CtpykrypupoBaHHbii KIF

B ctpykTypupoeanHom KIF HoTaums word aBnaeTcs NnpuMUTUBHBIM 3nemeHToM. BeipaxeHne aenaetca nubo cno-
BOM, NGO KOHEYHOWN MOCNEeAoBaTENbHOCTBLIO BhipaXeHui. B gaHHOM criydae ncnonb3yloT 3akpbiBalowme ckobku, 4Tobb
OMPaHUYNTL 3MEMEHT B COCTAaBHOM BbIpaXXeHUU:

<word> ::= a primitive syntactic object (anemeHTapHbIN cuHTaKeu4eckuii o6beKT)

<expression> ::= <word> | (<expression>*)

Bce cnoBa nofgpasaeneHbl Ha kateropun, NpUBeAeHHbIE HUXe. JTa KaTeropusauus SBNSAETCA Henepecekalowen-
csl U ucuepnbiBalolei. Kaxgoe cnoBo BXoguT B COCTaB TONbKO OQHOW kaTeropun. Kateropum, onpegeneHHble B HAacToN-
WEM pasgene, UCNONb3yloTCA Takke B rpaMMaTUHECKMX NpaBunax cnegyowmx Tabnu.

<indvar> ::= a word beginning with the character ?

<seqvar> ::= a word beginning with the character @

<termop> ::= listof | setof | quote | if | cond | the | setofall | kappa | lambda

<sentop> ::==|/=| not | and | or | implies | <= | iff | forall | exists
<ruleop> ::= =>> | <<= | consis
<defop> ::= defobject | defunction | defrelation | := | :implies | :&

<objconst> ::= a word denoting an object

<funconst> ::= a word denoting a function

<relconst> ::= a word denoting a relation

<logconst> ::= a word denoting a truth value

M3 3TUX OCHOBHBLIX Kareropum cTpoaT bonee cCnoxHele kaTeropum — nepemeHHble (variables), onepartopbl
(operators) U KOHCTaHTbl (constants).

<variable> ::= <indvar> | <seqvar>

<operator> ::= <termop> | <sentop> | <ruleop> | <defop>

<constant> ::= <objconst> | <funconst> | <relconst> | <logconst>

variable — 370 cnoBo, B KOTOPOM NEPBLIM CUMBONOM sABNAeTcA ? unn @. MNMepemMerHylo, HaqmMHalowyca ¢ 2,
Ha3bLIBalOT OTAENbHOW NepeMeHHON. NepemeHHylo, HauMHalWwylCca ¢ @, Ha3bIBalOT NepemMeHHoN nocneaoBaTenbHOC-
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™. OTgenbHble NepeMeHHble UCMONb3YITCA B KBaHTUMUKaLMM 1Mo oTaenbHbiM o6bekTaMm. NepemeHHble nocneaoBa-
TENbHOCTEN UCMONb3YIOTCS B KBAHTU(MKALMK MO MNOCNeAoBaTeNbHOCTAM O6GbLeKToB.

Onepatopbl UCMONb3YIOTCs1 ANt 06pa30BaHUsl CIIOXHBIX BblpaykeHUN pasHbix Tunos. B KIF umeetcs yeTtbipe tuna
onepatopoB — term operators (TepmoBble ornepaTopbl TEPMUHOB), sentence operators (onepaTopbl NPeanoXeHuin),
rule operators (onepatopbl npaeun) u definition operators (onepatopbl onpeaenexwii). OnepaTopbl TEPMUHOB WUCMNONb-
3y10T Ans (hOPMUPOBAHUS CIIOXHBLIX TEPMOB, ONepaTopbl NpearnoxeHnin — Ans popMUPOBaHUST CIOXHBIX Npearoxe-
HWIA, onepaTtopbl NpaBun — anst GOPMUPOBAHUS NpaBwui, OMnepartopbl onpegeneHuin — ans GopMUMPOBaHUsI onpeae-
NEeHNN.

KoHcTaHTOl siBnsieTcst nioboe Crnoeo, He ABMSIIOWEEcs NepeMeHHON BENMUMHON unu onepatopoM. B KIF umelotcs
YeTblpe kaTteropum koHcTaHT: object constants (koHcTaHThl 06bekTOB), function constants (koHcTaHThl dhyHkLumKM), relation
constants (koHcTaHTbl oTHOWeHMIA) u logical constants (normyeckme KOHCTaHTHI).

KoHcTaHThl 06beKTOB 0603Ha4aloT OTAebHbIE OOBEKTLI, KOHCTAHTbLI OYHKUMIA — hYHKUMK OIS YNIOMSIHYTBIX 06 bek-
TOB, KOHCTAHTbl OTHOLLEHWUI A — OTHOLLIEHUSI; NTOTMYECKME KOHCTaHTbI BbIPAXAIOT YCINOBUS B OTHOLLEHUU CIIOB U SIBIISIOTCA
NGO UCTUHHBLIMM, NTMGO NOXHBLIMUA.

HekoTopble KOHCTaHTLI ABMSIIOTCA 6A30BLIMM — UX TUMN U CMBICITOBOE 3HadeHue dmkenpytotes B onpegenerun KIF.
Bce apyme nocTosiHHblE BENWUUMHLI HE SIBMsIIOTCSl  6a30BbIMM — MONb30BaTerb si3blka JOMKEH BbIGpaTh TUMN U CMbICTIO-
Boe 3HadeHue. Bce umcna, cumBonbl U cTpoku B KIF sBnsitlotcs 6a30BbIMM KOHCTaHTaMM, XapakTEPUCTUKN OCTarbHbIX
6a30BbIX KOHCTAHT [JOIKHbI COOTBETCTBOBATHL NMPUBEAEHHBIM B HACTOSILLEM cTaHaapTe.

dopmar obmeHa 3HaHUSIMK SABNSAIETCA HEOObIUHBLIM NOMYECKUM A3bIkoM. HEBO3MOXHO yCTaHOBUTL No opdorpa-
¢dum kateropuio He6a30BOW KOHCTaHTLI (T. €. ONpeaenuTb, SIBMSIETCS M OHA O6BLEKTOM, PyHKUMEN, OTHOWEHMEM Mnn
JIOTMHECKON MOCTOSIHHON BernuuunHoi). MNMonb3oBaTenb A0IMKEH cam BblIOpaTb KaTeropuio Kaxaon Heba3oBOW KOHCTaHTHI.
Monb3oBaTtenb He JOMKEH MOSICHATH KOHCTAHTLl. OQHAKO KaTreropusi KOHCTAHTblI YCTAHABNMBAET, KaKk €€ MOXHO WUCNOnb-
30BaTh Ansi GOPMUPOBaHUSI BbIPEXKEHWI, U 3Ta KaTeropus MoxeT ObiTb YyCTAHOBNEHa B 3aBUCMMOCTM OT 3TOMO UCMONb-
30BaHuA. Tak Kak KOHCTaHTY MCIOSNb3yloT 0cobbim 06pasom, ee KkaTeropusa CTaHOBUTCA (DUKCUPOBaHHOW.

B s3bike MMEIOTCA YeTbipe crneumarnbHbIX TMNa BbipaxeHun: terms (TepmuHbl), sentences (npegnoxexus), rules
(npaeuna) u definitions (onpepgenenuns). TepMuHbl CNoNb3ylOT AnA 0603HaqeHna o6bekToB B obnacTtu, nognexawen
ONUCaHWIO, NPEANOXeHnst — Ansi BblpaxkeHusi hakToB 3Ton obnactu, npaBuna — Ans BbIPaXXEHUS WAaroe Norn4eckoro
BbIBOAA, @ onpegenenns — Ansi onpeaerneHnsi NoCTOAHHbIX BENuYnH. dopmamm ABNAIOTCA  NpeanoXeHus, npaBuna u
onpegeneHus.

WmetoTca cnegytowme gecstb TunoB TepmuHoB B KIF: individual variables, object constants, function constants,
relation constants, functional terms, list terms, set terms, gquotations, logical terms n quantified terms (vHavBnayansHbie
nepemeHHble, OBBEKTHLIE KOHCTaHTbI, (hYHKUMOHAMNbHbLIE KOHCTaHThI, KOHCTAHTbI OTHOWEHWUI, (PYHKUMOHANbHbIE TepMU-
Hbl, CMMCOYHbIE TEPMMHBI, TEPMUHBI MHOXECTBA, LUMTaThbl, NOMMYeckne TEPMUHBLI N KONUYECTBEHHBIE TePMUHbI).

PaHee B HacTosiemM cTaHgapTte Obinu paccMOTpeHbl crnedylolme OTAeNbHbIe KOHCTaHTbl, KOHCTaHTbl OGBbEKToB,
KOHCTaHTbl (OYHKUMIA U KOHCTAHTbI OTHOLIEHWIA:

<term> :;= <indvar> | <objconst> | <funconst> | <relconst> | <funterm> | <listterm> | <setterm> |

<quoterm> | <logterm> | <quanterm>

<listterm> ::= (listof <term>* [<seqvar>])

<setterm> ::= (setof <term>* [<seqvar>])

<funterm> ::= (<funconst> <term>* [<seqvar>])

<quoterm> ::= (quote <expression>)

<logterm> ::= (if <sentence> <term> [<term>]) | (cond (<sentence> <term>) ... (<sentence> <term>))

<quanterm> ::= (the <term> <sentence>) | (setofall <term> <sentence>) |

(kappa (<indvar>* [<seqvar>]) <sentence>*) | (lambda (<indvar>* [<seqvar>]) <term>)

POyHKUMOHAaNbHbIM TepMuH (functional term) COCTOMT M3 KOHCTaHTbI (OYHKLMM M NPOU3BOMBHOMO YMcna TePMHUHOB
aprymMeHTOB, OrpaHWYeHHbIX NepeMeHHON Heobs3aTenbHOW nocnegoBaTenbHOCTU. CUHTAKCUYECKOro OrpaHuYeHns K
yKCry TEPMUHOB apryMEHTOB HET — KOHCTaHTa OJHOM W TOW e YHKLUMU MOXeT OblTb NPUMEHEHa K pasHOMY YuCIy
aprymeHToB; orpaHuyenuns apHoctu B KIF o6pabaTtbiBaloTCa CeMaHTUYeCKm.

Crmcounbin Tepmun (list term) coctout u3 onepartopa cnucka (listof) n koHeuHoro cnncka TepmMMHOB, 3aBepLUEH-
HbIX HeobsA3aTenbHON NepemMeHHOl NocneaoBaTenbHOCTLIO.

TepMuH MHOXeCTBO (set term) cocTouT M3 onepatopa MHoxecTBa (setof) n koHewHoro cnmcka TepMMHOB, 3aBep-
LEHHbIX HeobsA3aTenbHOW NepeMeHHOl NoCnefoBaTenbHOCTbIO.

Uuratsl (3aknioueHHble B KaBbluky; quotations) BkrovaloT B cebs onepaTtop KaBbiMeK U BbipaXeHue Npon3BONbHO-
ro cnvcka. BnoxeHHoe BbipaXeHne MOXET UMETb CTPYKTYPY NMPOU3BOMBHOMO CMKCKA; OHO He HyXJaeTcsi B TOM, 4To6bl
6biTe hopManbHeiM BblpaxeHnem B KIF.

CuuTbiBatowee yctponcteo LISP npeo6pasyeT cTpoku hopMel ‘G B (G B KaBbIUKax).

TNornyeckme Tepmubbl (logical terms) BkntovatoT B cebs onepatopsl if u cond. ®opwma if npegycmaTpuBaeT Tectupo-
BaHWe eAVWHWYHOrO YCnoBwsl, a hopma cond npegycmaTpusaeT TECTUPOBaHWE NMOCNEAOBATENbHOCTU YCIOBUMA.

KonuyecTBeHHble TepMUHBbI (TEPMUHBI NMOL 3HAKOM KBaHTOpa; quantified terms) BknovatoT B cebsi onepatopel the,
setofall, kappa v lambda. Ykasartenb (designator) cocTouT u3 onepartopa, TepMuHa 1 npeanoxenus. Tepmun, obpaasylo-
wun mHoxecteo (set-forming term), coctout M3 onepatopa setoff, TepmuHa n npegnoxenus. TepmuH, obpasylowmit
otHoweHue (relation-forming term), coctoMT U3 OyKBbI Kanna, cnncka NepemMeHHbIX U npeanoxenus. TepmuH, obpaasyto-
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wwmi cpyHkumio (function-forming term), cocrout us 6ykebl Nambaa, cnmcka nepemeHHbIX U TepMuHa. HeT HeobxoauMocTu
B MCNONb30BaHWUM Kanne! U NamGab — obe aTn Gykebl rpedeckoro andasnTa MoryT 6biTe onpegeneHsl B TepmuHax setof;
ux skntovaioT B KIF gna yao6erea.

Cneayowme cdhopmel Bakyca-Haypa onpeaensioT mHoxecTBo dopmanbHbix npegnoxenunn B KIF. MUmeetcs wects
TUNOB NPeaNOXEeHUN.

<sentence> ::= <logconst> | <equation> | <inequality> | <relsent> | <logsent> | <quantsent>

<equation> ::= (= <term> <term>)

<inequality> ::= (/= <term> <term>)

<relsent> ::= (<relconst> <term>* [<seqvar>]) | (<funconst> <term>* <term>)

<logsent> ::= (not <sentence>) |

{and <sentence>*) |

{or <sentence>*) |

(implies <sentence>* <sentence>) |

(<= <sentence> <sentence>") |

(iff <sentence> <sentence>)
<quantsent> ::= (forall <indvar> <sentence>) |

(forall (<indvar>*) <sentence>) |

(exists <indvar> <sentence>) |

(exists (<indvar>*) <sentence>)

PaBeHcTBO (equation) cocTouT ©3 onepartopa «=» 1 [ByX TEPMUHOB.

HepageHcTtBo (inequality) coctout n3 onepatopa «/=» U ABYX TEPMWHOB.

CesA3aHHOE MpeayiokeHWe COCTOUT M3 KOHCTaHTbl OTHOLWEHWUIA W NPOU3BONILHOMO YWCNa TEPMUHOB apryMEHTOB,
3aBepLUEeHHbIX HeobA3aTeNnbHON NepeMeHHON NocneaoBaTeNlbHOCTU. Tak Xe Kak ¢ (hyHKUWOHANbHBIMU TEPMUHAMM, B
npeasioKeHUN OTHOLEHUN HET CUHTAKCUMYECKOTO OTPaHUYEHNs K YNCTTY TEPMUHOB apryMEHTOB — OfHA W Ta e KOHCTaH-
Ta OTHOLEHUA MOXeT ObITb NpUMEHeHa K NIoBoMy HMCy apryMeHTOB.

CuvHTakcuc nornyecknx npegnoxenwii logical sentences 3aBucut o1 MCNonb3yemoro NorndYeckoro orieparopa.
MpepnoxeHue, ncnonb3aylolwee onepaTtop not, HasbiBalT oTpuuaHMem (negation). MpeanoxeHne, Mcnonb3yiollee one-
patop and, Ha3bIBalOT KOHBIOHKUMEN (conjunction), a aprymeHTbl — KOHBIOHKTaMu (conjuncts). MNpeanoxexue, nc-
nornb3ytolee onepaTop or, HasbiBaloT AusbloHkumeln (disjunction), a aprymeHTel — gusbtonktamu (disjuncts). Mpegno-
XeHue, ucnone3yolee onepatop implies, HasbiBaoT umnnukauuen (implication); Bce ero aprymeHTbl, 3a UCKNIOYEHWEM
nocrnegHero, HasslBaloT antecedents; a nocnegHuii aprymeHT — consequent. lNpepnoxenue, ncnone3ylolee onepaTop
«<=», Ha3blBaloT obpaTHOV MMNNUKaUMEN; ee NepBbIi apryMeHT Ha3biBaloT consequent, a ocTanbHble apryMeHTbl —
(antecedents). MNpepnoxenve, ncnone3aytolwee onepatop iff, Ha3bIBAOT 3KBUBANEHTHOCTLIO (equivalence).

WwmetoTca gea Tuna npearnoxeHwi nog 3HakoM kBaHTopa (quantified sentences) — yHuBepcanbHO kBaHTUMLIK-
pyemoe npegnoxenue (universally quantified) 3agaloT ¢ nomolwkblo curHana nytem mcnonb3oBaHusi onepartopa forall n
3K3UCTEHUMOHANbHO KBaHTUMLMpyeMoe npeanoxenue (existentially quantified sentence) 3agaior ¢ nomolublo curHa-
na nyTeMm UCronib30BaHUs onepaTopa exists.

B.3 CemaHTuUKa

MuTepnpetaumen sasbika KIF nepBoro nopsigka siensietca koprex | = (O, ext, o, r), 3aaBaeMbiil crnegylowmm

o6pasom.

B.3.1 ®dyHKuuna pacwmpeHus

B cooTBeTcTBUM € nHTepnpeTaumer «l» dyHKUMA paclwmpenus ext umeeT cnegyowye CBOWCTBA:

e=FUR,;

e=FENR=0;

e=Ifse E, thenext (s) = Z;

e=If se R, thenext(s)c O

B.3.2 ®yHKUMA ceMaHTUYECKOro 3HAMeHUS Ansl TE PMUHOB

B cooTBeTcTBUM € MHTepnpeTauuen «l» OyHKUMS CEMaHTUYECKOrO 3HAYEHUs G AOIKHA UMETb CBOWCTBA, yKasaH-
Hble B CNeayroLWwmxX NyHKTax.

B.3.2.1 CemaHTM4ecKoe 3Ha4YeHME NepemMeHHbIX obbekTa (Object Variables)

CeMaHTU4YeCcKkUM 3Ha4YeHMeM nepemMeHoln obbekTa v aABNsAeTcs OObeKT, Has3HaYaeMblii 3TOW NepeMeHon B UHTep-
npetauum «l»:

c(v)e O

B.3.2.2 CemaHTu4ecKoe 3Ha4Ye€HNE NOCTOAHHbIX Benu4uH (Constants)

CeMaHTUYeCKUM 3Ha4YeHUEeM KOHCTaHThl § ABNseTcs 0ObekT, HasHaYaeMbll 3TOM MOCTOSIHHOW BENWYMHE B UHTEpP-
npetauum «l»:

o(s)e O.
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B.3.2.3 CemaHTuveckoe 3HaveHne PyHKLUUOHaNbHbIX TepMUHOB (Function Terms)

Ecrm oF) sensietca dyHkumoHanbHbIM 3Hadenmnem, 1o o (Ft,K t,)), sensetca ogHosHaqHbiM e € E, Tak yto B
uHTepnpetaumm | cc (o(t), K olt,), e) € ext (c(F))

crnegoBaTernbHO

of(Ft, K t.)) = o(F).

B.3.3 ®yHKUUA BbINONHEHUA Ana npeanoxeHuit (Sentences)

B cootBeTcTBUM C uHTepripeTaumeli «l» yHKUMA BEINONHEHUS T UMEET CBOWCTBA, 3a4aHHbIE Cneaylowmm obpasom.

B.3.3.1 PaBeHcTBa

PaBeHCTBO SIBNSIETCS1 UCTUHHBLIM TOMNBKO B TOM CIy4ae, €CN1 TePMUHbI B PABEHCTBE CCbINAIOTC HA OAWUH U TOT Xe
o6bekT B npeameTHon obnactu uHteprnpetauum «I»:

true o (t;) =o (t,) rm

=Y B) = {false

B.3.3.2 ATomapHoe BbiCcKa3biBaHUe

ATOMapHOe BbiCKa3blBaHWE SIBNAETCA UCTUHHBIM TONBbKO B TOM Crny4ae, ecnm KopTex n3 o6bekToB, o6pasoBaHHbIX
M3 3HAYeHUI aprymMeHTOB, SIBNSIETCA 3IEMEHTOM MHOXECTBA KOPTEXeW B PacluMpeHun OTHOWEHUS, 0603HAYEHHOTO
KOHCTAHTOW OTHOLWIEHUs1 B MHTepnpetaumm «I»:

ARLK L) = { }::2 o0 (G (t,), K. (t) € ext(c (R) wm

MpumedyaH e — ATomapHoe BbickasbiBaHne opmbl (R) 6yaeT UCTUHHBIM TONBKO B Cny4ae Nycroro npeasno-
xeHust () € ext(o (R)).

B.3.3.3 HeT (not)
OTpmu,aHme ABIMASTCA UCTUHHBIM TONBbKO B TOM Cny4ae, ecnn otTpuuaTtenbHoe npeanoXxeHune asnaeTca NOXHbIM
(false) B vHTepnpetaummn «l»;

true t (¢) = false
™(not ¢)) = 1 & gpyrux criyuasx — false

B.3.3.4 Unu (or)
[N3bIOHKUMS SBNSIETCA UCTMHHOW TOMbBKO B TOM Cly4yae, eCnu no MeHblen Mepe, OAUH AU3bLIOHKT SIBNAeTCA
MCTUHHLIM B MHTEprpeTaummn «I»:

_Jtruect ((pj) = true gnsA HEKOTOPbIX 3Ha4YeHnn j, 0 <j<n
©(or 01K @) = 1 & gpyrmx cryqasx — false

MpumedaHwUne— ABnseTcs UCTUHHLIM B NMOOON MHTEpnpeTauun.
B.3.3.5 U (and)
KOHBIOHKUMA SBNSIETCA UCTMHHOW TONBKO B TOM CllyYae, eCny KOHBIOHKT SIBISIETCSl UCTUHHBIM B MHTeprpeTauum «Iy»;

true © ((pj) = true AnA BCex 3HaveHun j, 0<j<n
©((and ¢4 | @) = | B gpyrux cnyyasix — false

MpumeyaHuwue— ABNsSeTca UCTUHHBIM B MOGON MHTepnpeTaLun.

B.3.3.6 3akntouaeT B cebe (implies)

Ecnu kaxabin antecedent B Mnnukauum sIBMSIETCS UCTUHHBIM, TO UMMNIMKAUMA B LENOM SIBNSAETCA UCTUHHON B
TOM cny4ae, ecrnm consequent ABNSETCA UCTUHHBIM B MHTepnpeTaummn «I». Ecnn mobon u3 antecedents siBnsieTcsa nox-
HbIM, TO UMIMITMKaUUA B LIEJTOM ABNAETCA VICTVIHHOVI, HE3aBUCUMO OT UCTUHHOIO 3Ha4YeHusA consequent B MHTEpnpeTauum «I»:

o true Ana HEKOTOPbIX 3HAYEHWI j, T ((pj) = false nnu t () = true
H(implies ¢, K #,0)) = | B gpyrux crydasx — false

B.3.3.7 Ecnu (iff)
OKBMBaNEeHTHOCTb SBMSIETCA UCTMHHOW TOMBKO B TOM Cryyae, ecriv BCe apryMeHThl UMEIOT OUHAKOBOE UCTUHHOE
3HaqeHWe B UHTepnpeTaumumn «l»:

. true 1 (¢4) = T(Qy)
©(iff ¢4 95)) = | B gpyrux cnyyasix — false
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B.3.3.8 CywecTtByert (exists)
OK3MCTEHUMOHANBHO KBaHTUMUMPYEMOE MPeAnoXeHne ABNSETCA NCTUHHBIM TONBbKO B TOM Cly4yae, ecnv Bo-
XeHHOe MpeanoXeHue sIBNAeTCs UCTUHHBIM Ansl HEKOTOPOro 3Ha4YeHWs1 NepeMeHHbIX, YKadaHHblIX B aprymeHTe «I»:

] true T (¢ ((v4, ..., v,))) = true AnsA HEKOTOPbLIX 3HaueHNI | — variant
©((exists (v4 K Vp) 9)) = \& gpyrux cryuasx — false

B.3.3.9 Onsa Bcex (forall)
YHuBepcanbHO KBaHTUMULUMPYEMOe NpeanoXeHve SIBNsAeTCs NCTUHHLIM TONMbKO B TOM Cry4vae, ecrv BroXeHHoe
npeanoxeHue SIBNSETCA UCTUHHBIM ANS KQXO0ro 3Ha4YeHUsl NepeMeHHbIX, YKa3aHHbIX B aprymeHTe «I»:

true © (¢ ((vy, ..., v,))) = true ana kaxagoro sHaveHus | — variant
Y(forall (vq K V) = |8 gpymix cnyuasx — false

18
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Mpunoxexue C
(cnpaBo4Hoe)

Mpumep onucaHuA npoLlecca ¢ ucnonb3osaHuem sapa PSL

Uenblo HacTosILLEro NpUIOXEHUs ABNSAETCA onucaHne nogpobHOro cueHapus, B KOTOPOM A3blK cneundukaumm
npouecca, COOTBETCTBYIOWMIA komnnekcy crangaptoB MCO 18629, wcrnonb3yetcs B MHOPMALUMOHHBIX LENAX 1 BKNIO-
YaeT B cebs1 MHOrOUMCIEHHbIE NMPOU3BOACTBEHHbIE (DYHKLIUK.

OTOT cueHapul SIBNSIETCSl CLEHApWeM NMPOM3BOLACTBEHHON BO3MOXHOCTU «B3auMOAENCTBUA». 3TO O3HAYaeT, 4TO
€ro uenb 3akrn4yaeTcs B TOM, YTOObl nokasartb, Kak criegayeT ucnons3oBate PSL ana obnerdeHnsa nHOpmMaumoHHOro
obmeHa 3HaHMsIMM O Mpoueccax NPOU3BOACTBA. DTOT CLEHAPUIA CKOHUEHTPUPOBaH Ha OOMeHe 3HaHWSAMU OT NNAaHOBbIX
OpraHoe npouecca A0 mactepa, pacripegernsiollero paboty B uexe.

Hanee npuBegeHo onucaHne NMPOW3BOACTBEHHLIX YCIOBUM, B KOTOPLIX NPOUCXOAUT BLIWEYNOMAHYTHIN OOMEH
sHanmamn:

«MpouaBoacTBeHHas dmpma BbinyckaeT psg uagermin. Kaxgomy n3genuio COOTBETCTBYIOT TOYHO YCTAHOBIMEHHbLIN
HOMeEp geTtanu v oavH nnm Gonee nnaHoB npouecca. OauH U3 NMNaHOB MNpouecca MoxeT ObiTb Gonee npegnoYTUTEND-
HbIM, HO JApYyIrvMe NnaHbl TaKKe SIBNSIOTCS AEWCTBUTENbHbIMU U 06ecneunBaloT Bbinyck npuemnembix aetanen. MNMnax
npouecca UMeeT CNUCOK Onepaunii, KOTopble JOMXHbI ObiThb BLIMOMHEHLI B 3aA4aHHOW nocneposaTenbHocTu. NMnaH
npouecca coAepXuT onpeaeneHHyo MHOPMaUMIo O KaXol onepauuu: Ha3BaHue (MMs) onepauuu, Heobxoaumble
pecypchbl, BpeMs, 3arnnaHupoBaHHOE HA BLINOSHEHWE OnepaLun, BpEMs HACTPOMKW, pasrnuyHble NapameTpbl M3fenus u T. A.

B onpeaeneHHbIli MOMEHT BpemeHu chupma nonyyaeT Habop notpebuTenbckmx 3akasoB. B kaxaom 3akase yka-
3aHbl gaTta nnaTtexa U KOHKPEeTHOE YMCIO HEeKOTOpLIX AeTanei. BoinonHeHne 3akasza o3Ha4aeT 3aBeplueHue KaXKgom
onepauum no KOHKPETHOMY MriaHy npoLiecca sl U3roToBMeHUsi KOHKPETHOIO U3Aenusi.

MnaHoBbIN NPOWM3BOACTBEHHBIN OTAEN AOMKEH COCTaBUTL rpaduk Arsi Lexa, B KOTOPOM AOrkeH ObiTb yka3aH (anst
KaXaoro noTpedbuTensckoro 3akasa v kaxzaomn Heobxoaumoin onepauumn) obpabatbiBalowyii LEHTP, HA KOTOPOM crieyeT
BLINOMNHSATL OMNepaLuio, Korga criegyer HauMHaTh U 3aBepluatb onepaumio. [padwuk nepegalor pabounm, KOTopble NPOBO-
OAT paboTbl B COOTBETCTBUM C 3TUM IPacUKOMY.

OToT cueHapmii KacaeTcs, B YacTHOCTM, OOMeHa 3HaHMEM O MnaHe Mpouecca, ykasaHHoro Boiwe. MonaratoT, |4To
Kaxkgas npousBodcTBeHHas yHKUMs UMeeT COBCTBEHHOe «pPOACTBEHHOE» NpeACcTaBlneHne, KOTopoe NoaxoauT K onpe-
AerneHHbIM UHCTPYMEHTAaM, CreLnann3npoBaHHbIM ANA 3TON yHKUMK (T. €. NNAHOBUK MPOLIecca UCMONb3yeT UHCTPY-
MEHT NNaHMPOBaHWA MpoLecca, a COCTaBuTerNb rpadmka — WHCTPYMEHT ONEPaTUBHOTO YNpPaBneHUsl NPOV3BOACTBOM).
OueBuagHo, 4TO BO3MOXHOCTb B3aUMOOEUCTBUS SIBNSIETCA TPUBUANbHbIM aKTOM, €CIIU COBMECTHbIE YYaCTHUKM «IO-
POACTBEHHOMY» UCMONb3YIOT 0OWMiA A3bIK/MpeacTaeneHne. BaxHbIM acnekrom 3Tol CBA3MW SIBMSIETCS CIOXHBIN nepe-
BOA (TpaHcnsAums).

BaaumopericTere Onst coaeiiCTBUsl 3TOW CBA3W obecneyvmBaloT criegylowmm obpasom:

1) npefAcTaBneHve nnaHa npouecca NepeBogsAT Ha sA3blk cneundukauum npouecca (PSL) n

2) npeacTaenenve PSL TpaHcnvpyeTcs (nepeBogutcs) B NpeacTaBneHne rpadvka onepatMBHOIO ynpaeneHust
NpPOU3BOACTBOM.

TpaHCnATOp MOXHO HanmcaTb Mexay ABYMsl NpeacTaBleHusiMu (MCTOYMHUKOM M uenbio). HegoctatkoM siensietcst
yBernmuyeHme yncna Heobxogumbix TpaHcnsatopos ¢ O(n) go O(n2) (rae n paBHO YMCTy TPaHCINATOPOB), ecnn Tpebyetcs
nepesog ¢ 6onNbWKUM YMCMOM NPEACTaBNeHUl (Hanpumep, Mexay NNaHOBMKOM M LEXOBOW CUCTEMON YNpaBneHus).

C.1 MNpencraBneHnAa UCTOYHUKA U LIeNKU

MpeacTaBneHnsMKU, UCMoNb30BaHHBIMU B HACTOsWEM Npumepe, siensoTces IDEF3 [9] n cneunankbHbIl nnaHUpoB-
LMK MPOrpaMM, UCnonb3yemMble AnA NMaHWPOBaHUA MpoLecca U COCTaBNEHUs rpadmka COOTBETCTBEHHO.

IDEF3 cneumanbHo co3gaH ans cbopa onucaHmii nocrnegoBaTenbHOCTEN ASWCTBUI U AIBMASTCA LUMPOKO WM3BECT-
HbIM NPeAcTaBNeHneM 3HaHuii 0 npouecce.

MnaHMpoBLIKK ABNSAETCS AONOMHEHMEM KOMMEepYeckon 6ubnuoTtekn NpuknagHsix nporpamm, npegHasHaqveH-
HbIX OM51 COCTaBMNEeHUs rpaukoB KOHEYHOro o6bema.

C.2 3aBog Camile Motor Works

Wagenve, npouecc n 3aBoAckue 3HAHUS, NpeACTaBneHHbie B 3TOM CLeHapuu, B3siTbl M3 NpyMepa, NpeacTasnsiio-
LLero KOHKPETHbIW Cry4ai nnaHMpoBaHus u ynpaenenus. Llens — gate nogpoBHbIv OTYET Mo BUPTYanbHOMY MOTOPHOMY
3aeogy, Camile Motor Works (CMW). Kaxgas xapaktepuctuka v KOHUenuWs, noaTBepXaeHHble QoKymeHTamu, 6asupy-
I0TCA Ha hakTopax, OTHOCALMXCS K paspsagy KpUTUYECKMX AN NPUHATUA pelueHuns (Ynpexgalowero um pearmpyroLLero)
Ha OQHOM WM HECKONbKMX pearbHbIX 3aBoaax.

Q70T cnyvar BkouyaeT B cebs HOPManbHOE NPOU3BOACTBEHHOE NMaHWPOBAHWE M YMNPABIIEHYECKY AeATelb-
HOCTb C MOMEHTa npvema pabouero 3akasa, BKIOYasi CPOK BeAeHUS NeperoBopoB, A0 MOMEHTA, KOrda roToBble usie-

1) [aHHbIii cLeHapuit cOOTBETCTBYET NpeacTaBreHHoMy kedpy MepmaHHOM B rpynny paspaboTku cueHapusi Ha
a3bike PSL, YHueepcuTeT wrata Mepunena, Konneax Mapk.
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nva nocTynaroT Ha cknag wnu ana otnpaekv. 3asog CMW xapakTepusyercs kak npeanpusitue,  Bbinyckawowee cepuio
aBTomobunen macwTabHoW MOAENWN, CKOHCTPYMPOBAHHbLIX C UCMOMNB30BaHWEM:

- pAga 3akynaembix getanei, NpMMeHsieMbIX BO Bpemsi cOOpKu;

- 3aKyrnaembix gertarnen, NPoxoasaLmx AononHWTenbHyo obpaboTky Ha 3aBoge (COopka, okpacka U T. 4.);

- COBCTBEHHBIX KOMMOHEHTOB, U3rOTOBMEHHBIX HA 3aBOAe U3 Chipbsl (pasnuyHblie Kophyca, Tabnuukn, 6nok nepe-
KMiodeHus nepeaad, pamel, 6nok ABuraTens, NPOBOAKa ANEKTPOnUTaHus, WKHbl, 06oaa u ap.).

3asog CMW moxeT obecnevmBaTh BbiNONHEHNE BOMbLIOIO YMcna pasHbiX NPOU3BOACTBEHHBIX NMPOLUECCOB, NOJTO-
My siBnsieTcsl rmbpuaHon cpego.

Ha 3aBoge umeeTcs BOCEMb OCHOBHbIX LEXOB (MacTepckux, OTAeNOB), cocTaBnsowmx 43 nepenyHbIX pecypca.
3aBog HaHumMaeT npumMepHo 50 YenoBek AnsA ynpaBrieHus 3aBOAOM W NMOAAEPXKaHWSA PECYPCOB.

C.3 Uapenue: GT-350

B onucanum 3aBopa npeacraeneHs Tpu nagenust (GT-200, GT-250, GT-350). 3toro gocratovHo ans obecneveHus
BO3MOXXHOCTU B3aMMOOENCTBUA NPOrpamMm C Lernbio orpaHudeHuss obnactv npumeHeHus n obpalueHns Kk Hanbonee
cnoxHomy magenwvio. Nagenne GT-350 xapakTtepnayeTcsl Kak TEXHONMOrMYECKN CrOXHbIA NOABUKHbIM aBTOMOGUNb Mac-
wrabHoOW mModenu, KOTOpbI NPOAAaKT C MOMOLLBIO MapKeTUHra, korga uHdopmauuio o6 obpasue Npoaykuum nocbinaroT
no noYTe B UCMONHWUTENbHbIE OpraHbl KOMNaHWI C BapuaHTamy KOZOBbIX HOMEPOB pa3HblX TUMOB usgenui ans sbiGopa.
WNagenve moxeT BbiTb NepcoHanuanpoBaHo no BbIGOpy nokynaTens ABYMS — LIECTbIO CUMBOMaMW Ha naeHTuduKaum-
OHHoI Tabnuuke (ID-nnactuHe). Mogenb BbINycKaloT KPacHOro unv Genoro LBeta (3NeMeHTbl NMMTaHUS He BKNIYaloT).
OTO n3genve BbICOKON CTOMMOCTM HE NepeaatoT Ha cknag Ansl XpaHeHusi, a U3roTOBIIEHWE Ha4YWMHaKOT NOCne NonyYeHusl
3aka3a. [NocTaeky BbINOMHAKT B Te4eHne 4—6 Hedenb, NPeaBapuTENbHO OFOBOPMB CPOKW C MOKynaTenem.

KoHcTpykuma nagenua GT-350 npusegeHa B Tabnuue C.1. OTcTynbl B Tabnmue Ncnonb3yloT Ans ykasaHus CTPyKTY-
pbl KOMMOHEHTOB KOMIMIEKTYIOWMX AeTanen. Kaxablli KOMMOHEHT UMEeT OOHO3HAYHO onpeaensieMblil HoMep getanmu.
Cnoco6 npousBoAcTBa Kax4oro KOMMNOHeHTa ykasaH B nocreaHel npaeoi rpadgpe. MponseoacTBo HEKOTOPLIX AeTanen
OCYLLECTBNSAIOT Ha CamMOM 3aBode unu getanu cobupailoT U3 KOMMNEKTYIOWMX YacTen, KOTopble NOKynalT WK NocTaB-
NS0T NO KOHTPaKTaMm ¢ APYrMMU NPOU3BOAUTENSIMM.

Tabnuuya C.1— KoHcTpykuus nsgenua GT-350

HaumeHoBaHue KOMMOHEHTa K%’:‘;‘:’e_ Homep komnoHeHTa npoﬁzgg,c:’l?:raa
Wacen 1 350-WACCH C6opka
Oeepun 2 X50-ABEPU 3akynka
LleneHbIl kopnyc 1 X50-KOPI1YC 3aBofckoe M3roToBneHve
Pama 1 350-PAMA 3aBopackoe U3rotoeneHne
Oewuratennb 1 350-ABUTATEIb C6opka
Bnok 1 350-BJIOK 3aBopackoe U3rotoeneHne
Onopa 1 350-OlMNOPA 3aBofckoe M3roToBneHne
AnekTponpoBoaka 1 350-XKryT 3aBoackoe M3roToBneHne
YacTtb npoBoaa 12 350-NPOBOA 3aBopackoe U3rotoeneHue
YacTtb npoeoaa 1 X50-NPOBOA 3asoackoe u3rotoeneHue
Mpusog 1 350-NPMBOA C6opka
MoTop 1 350-MOTOP 3akynka
OneKkTpPoHMKa 1 350-PCB 3aBoackoe U3roToBMNeHue
CanoH 1 350-CAJINOH Cb6opka
KabuHa 1 350-KABMHA Mo KOHTpaKTy
MpuGopHas naHenb 1 350-MAHETb 3akynka
dapbl 2 350-PAPBI B3akynka
CunaeHbs 1 350-CUMOEHBA 3akynka
MepekntoyeHne ne- X50-NMEPEJAYA 3aBoAcKkoe M3roToBrieHne
pegauu 1
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OkoHyaHue mabnuyesl C.1

HaumeHoBaHWe KOMMOHEHTa K%:';‘:)e' Homep komnoHeHTa npoﬁangggima
OTtpgenka 1 350-OTAOENKA Cb6opka
Mo 3akasy 1 350-3AKA3 Cb6opka
HomepHble 3Haku 2 350-Ne 3HAKU 3aBoackoe U3roToBreHne
Koneca 4 350-KOJIECA Cb6opka
LnHbl 1 350-lLUMNHbI 3aBoackoe U3roToBreHne
O6oasbl 1 350-O60bl 3aBoackoe U3roToBreHne
Bupku 1 350-BUNPKU B3akynka
ID-nnactuHa 1 350-ID MJTACTHA| 3aBogckoe U3roToBneHue
MopcTaeka 1 350-NMOACTABKA 3aBoackoe U3rotToeneHne
C.4 Otpensl

Ha 3aBoge CMW umeloTcs ykasaHHele ganee uexa (nogpobHoe onucaHue npueeaeHo B [9]).

C.4.1 NluTerHbIN LeX

JInTenHbIN uex Npom3BoauT HaCOHHbIE MeTannuueckue getany 3 MeTannyeckux 3arotToBoK nyTem nnaeky 3aro-
TOBKM U OTIIMBKU YacTemn.

C.4.2 Pa6oTa ¢ peavmHon

B npouecce paboTbl ¢ pe3nHON M3roTaenuealoT WKHbl (350-wuHbI) U geTanu 6roka nepeknioveHa nepeaad
(x50-nepegava). LUnHbI M3roTaBNUBalOT U3 PE3NHOBON CMECH MyTEM LITAMMNOBKM B Npecc-hopMe U pacnunoBkn OTAENb-
HbIX WWH M3 npecc-dhopmbl. bNok nepeknioYeHnss nepegay U3roTaBnMBaldT U3 PE3VMHOBON CMECU U OTNNBKU AeTanemn.
Mepen Ha4anom OTNMBKW W3NOXHMWLBI HATPEBAIOT.

C.4.3 llucroBou meTann

Llex 06paboTkm NMCTOBOro mMmeTanna npoussoauT psg getaner ans usgenus GT-350 ua3 noctaBNsAeMoro TOHKONW-
ctoBoro metanna. K Hum otHocatca cnegytowme vactu: 350-HomepHble 3Haku, x50-kopnyc, 350-ID nnactuHa u 350-pama
6ea okpacku.

C.4.4 MexaHun4eckum uex

MexaHnuyeckuii Lex obecneunBaeT MHCTPYMEHTANBHYIO OCHACTKy AMsl U3rOTOBMEHUsl ABYX AeTanei ansa uagenvs
GT-350, ncnonb3ys NOKyNHOE MCXOQHOEe ChiPbe U 3anac 3aroTOBOK NUTEMHOrO Lexa. JTOT LEeX BbiMyckaeT criegylowme
petanu: 350-6nok n 350-noactaBky 6e3 okpacku.

C.4.5 NpoBsoa u kabenb

Llex, narotaBnveatowyin npoBoga v kabens, Boinyckaet 350-xryT n 350-Habop npoeoaos u3 12 NpoBONoK MepHOM
AnvHbl (350-npoeog). Kabenb, ncnonb3yemoli B XryTe, U NPOBOMOYHBIN HAOOP U3roTaBnMBalOT U3 METamMYecknX npyT-
KOB, KOTOPbI€ BbITAMVBAIOT B MPOBONOKY MEPHON AMMHbLI TOHKOFO ceveHus. MNpPOoBONoKy CKpYYMBAIOT U MOKPLIBAIOT LIBETHOM
060mn04KoMN.

C.4.6 dneKTpoHUKa

Llex anekTpoHukn BbinyckaetT mogynu 350-PCB, koTopble ynpaenstoT dyHkuusiMu mogenm 350. 3gech Takke
M3roTaenvealroT Modynv ana apyron mogenu. KomnoneHtsl 350-PCB cHavana cobupatoT Ha nnate, KOTOPYIO 3KPaHUPYIOT.
HekoTopble KOMMOHEHTB! YyCTaHaBNMBAIOT aBTOMAaTMYECKW, OCTanbHble — Bpy4Hyto. [naTkl 3anavBaloT W NPOBEPSIOT Ha
YCTON4YMBOCTb K BO3OENCTBUIO MEXaHWYeCKOro HanpsikeHusl. PyHKUMOHaNbHOW NpoBEpKe MOABEPraloT pag u3genvin ua
Kaxgow naptuu. B 3aBUCUMOCTM OT pe3yrnbTaToB MPOBEPKU NapTUS MOXET ObiTk NpuHATa, 3abpakoBaHa Unu oTrnpasne-
Ha Ha nepepaboTky. MNnaTbl NepegensiBaloT He Boree ogHOro pasa.

C.4.7 Okpacka

Lex okpackn obecreqvBaeT oKpacky B 3aaHHbIV LUBET ABYX AeTanei usgenmsa GT-350, ucnonbays 3anac gerane,
M3rOTOBIMEHHbIX B MEXaHU4eCKoM Lexe U Lexe obpaboTku nuctoBoro metanna. OkpalleHHbIMU AeTansamMu ABNsoTCA
350-pama n 350-nogcTtaeka.

C.4.8 OkoH4aTenbHasa coopka

CH0poYHbIN Lex obecnevmBaeT MOMHYI0 UHTErPaLMIo COCTABHbIX KOMMNOHEHTOB U3denusi. 34ech TaKKe OCYLLeCTB-
NAT HEKOTOPble MOAWMMMKALMN KOHEYHOrO M3gdenwvsl (Hanpumep, rpaBUMpoBKy). OTOT UeX BbIMyCKAeT roTOBOe M3denuve
GT-350.

C.5 MNpouecckl npoussoacTea GT-350

B atom pasgene npveegeHo obliee onucaHve NPoUEcCcOoB pPaboThl pasHbIX LEXoB, 00eCrneqvBaloWmX COBOKYI-
HOCTb JEMCTBUIA BbICOKOrO YPOBHS, KOTOPbIE NpeanpuHMMaloTea Ansa cosganus usgenust GT-350. Kak cnegyet ua KoHCT-
pykumm nsgenua GT-350 (cM. Tabnmuy C.1), KOMNNeKTyoWwmMe KOMMOHEHTBI 3TOro nagenust Nnubo 3akynatoT, nnbo npoua-
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BOOAT NO KOHTPAKTY C nocraswmkamu, nubo usrotaBnuBaloT Ha 3aBoge. OnucaHuwe 3STUX MPOLIECCOB CBOAUTCH K
[eNCTBUsIM, KOTOPbIE BbIMOMHAIT 4NS NPOU3BOACTBA KOMNNEKTYIOWMX KOMIMOHEHTOB Ha 3aBoge. JToT 0630p Npouasog-
CTBEHHOro npouecca AaeT BCECTOPOHHIO KapTUHY OENCTBUA «M3roToBUTb GT-350», kOTOpoe pacluMpsieTcsl NO HUCXOOsA-
el Ao NogpobHbIX LEXOBLIX YPOBHEMN.

B coorserctBum ¢ pucynkom C.1 npouecc npouseoactea GT-350 nogpasgeneH Ha WECTb OCHOBHLIX BUAOB pPaboT.
Mepsble naTe (M3rotoBuThb kKabuHy (make interior), nsrotoeute npueog (make drive), BoinonHUTL oTgenky (make trim),
M3rotToBuTb Asurarens (make engine) u narotoBuTh waccu (make chassis)) ABnsIOTCS HEYNOPSAAOYEHHBIMU NO OTHOLLIE-
HUIO APYT K OPYTY, HO OHW BOMKHBI GbiTh 3aBepLUeHbl A0 okoHYaTenbHol cbopku (final assembly).

Make GT-350
/” 1 | N\\
el y I
Make Interior Make Drive Make Trim Make Engine Make Chassis
1.1.2 | 1.1.3 | 1.1.4 115 | 1.1.6 |

Final Assemble

1.1.7 |

Pucyrok C.1 — lMpouecc BepxHero ypoBHs npoussoacTea nagenusa GT350 [9)

MpeacraBnenne npouecca, ykasaHHoro Ha pucyHke C.1, ¢ nomolubio sigpa ssbika cneundurkaumm npouecca:

(activity make-chassis)

(activity make-interior)

(activity make-drive)

(activity make-trim)

(activity make-engine)

(activity final-assembly)

Kaxpgoe u3 atux abcTpakTHbIX AEHCTBUIA MOXeT ObiTb AETAnNnU3MpoBaHO, O4HAKO ANSA AAHHOTO NpUMepa HeT Takom
HeobXxoauMOoCTH.

Ha ocHoBe npepctaBnenuns IDEF3 abcrpakTHbIX AeWCTBUIA (B TEpMMHAX NPeACTaBneHus npouecca), BCTpeYato-
LMXCA Ha pa3sHblX CTaAWsAX NPOU3BOACTBA, MOXHO BbIAENUTH HECKONBKO NMPUMEPOB ONMCAHWI NPOLECCOB C MOMOLBIO
npeacraeneHvs sigpa PSL no HacToAwemy craHaapry.

C.5.1 AbcTpaKkTHOE AeNCTBUE «U3roTOBJIEHUE ABUraTensa»

Oeuratens 350-Engine nsrotaenueatot B npouecce paboT, BLINOMHSEMbIX B HECKONbKUX Lexax 3asoga CMW. Mpo-
M3BOACTBEHHbIN MPOLecC nokasaH Ha pucyHke C.2. [Ieuratenb komnnekTyioT us 6noka make block, komnnekrta kabenewn
make harness v passogku npoeogoe make wires. OnucaHne BcnomoraTenbHbIX NpoueccoB npuBegeHo B C.5.2. [ieura-
Tenb 350-Engine cobupaiot Ha cteHae A004; Ha ycTaHOBKY OgHOW aetanu Tpebyerca 5 MuH.
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Make Engine

115 |
d

Make Block S~

5.1.16 | ~

vy

Make Harness & _ | Assemble Engine

5117 | / 5.1.19 |

Make Wires

5.1.18 |

PucyHok C.2 — [pouecchl nsrotonexHus gsurarens 350-Engine

MMpeacTaBneHne HEKOTOPLIX OENCTBUIA npouecca Ha ocHoBe sigpa PSL w nHdbopmaummn, nmerower oTHOWEHNE K
3TOMY MPOLECCY, HAa CTagun U3rOTOBMeHus asuratens (make-engine) nveeT cnegyrowmii BUA.
MpwumeyaHue— lNMocnegHuit anemeHT B NpeanoxeHun dopmata obmeHa 3Hannem (KIF) He BxoanT B sapo
PSL, ogHako ero oCTaensiioT € Lenblo coXpaHeHust o6LWen CornacoBaHHOCTU ONpeaenneHHOro BblpaXKeHusl.
(and
(forall ?occ)
(implies (and (activity_occurrence ?occ)
(occurrence-of ?occ assemble-engine))
(exists ?0cc2)
(and (activity_occurrence ?occ2)
{occurrence-of ?occ2 make-gt350-proc))
C.5.2 BcnomoraTtenbHble Npouecchl KM3roToBUTb ABUraTenb»
B HacTosiwem nogpasgene npveegeHoO ONvMcaHue BCMOMOraTerbHbIX NPOLEeCcCoB.
C.5.2.1 U3roTtoBuUTL GNokK
Bnok 350-Block usrotaBnuearoT kak 4actb, npegHasHaveHHyo ans cbopkm geuratens 350-Engine. CHopka Bknio-
YaeT B cebsi COBMECTHYIO paboTy MMTENHOTO N MEXaHUYECKOTO LIEXOB cornacHo pucyHky C.3. B nuteliHom uexe nponsso-
OST OTNMBKY MeTannuyeckon Yactu (Produce Molded Metal Item), a B mexaHuueckoM — mMawwmHHyo o6paboTtky Grnoka
(Machine Block).

Make Block
5.1.16 |
// \\\
/’ \\
l’ \\

Produce Molded

Metal Item - Machine Block

16.1.44 | 16.1.45 |

PucyHok C.3 — lMpouecc npomasoactea bnoka 350-Block [9]
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C.5.2.2 UsrotoBuTb XryT anekTponposBoaku (Make Harness)
M3roToBneHwe u pa3ssogky npoeogoB anektponutanusa (350-Harness) BoinonHAT Ha aTane c6opku asuratens
350-Engine (pucyHok C.4) B Lexe no W3roToBNeHWio XryTos u nposogkm. Ha pucyuke C.5 npuesegeH npouecc npoussoa-

CTBa arneKkTponpoBoakn. Pa3Boaky anekTponpoBOaKM BbIMOMNHAET 3NEKTPUK Ha crieumansHoM ctenzie. Ha passogky kom-
nnekra npoeogos Tpebyetcs 10 MUH.

Make Hamess Make Hamness
Wire
5.1.17 | 17.1.46 |
II' ‘\\ y ,/' ‘\\\
/ AN e o
s N, el o
Makev\ll-:femess Assemble Harmness Extrude _ Twist . Jacket
17.1.46 | 17.1.47 | 46.1.58 | 46.1.59 | 46.1.60 |
PucyHok C.4 — [lpouecc n3rotoBneHus Pucyrok C.5 — lMpouecc M3roToBNeHUs 3neKTponpoBOaKN
xryta 350-Harness [9] 350-Wire [9]

C.5.2.3 NzroTtoBneHue NnpoBOnOKU
Komnnekr npoBogoB nsrotaenuealoT Ha atane cbopku geuratens 350-Engine B Lexe Mo M3roToBNEHUIO XIyTOB,
kabenen n anekTponpoBoAoB. PaclmpeHHbiii Npouecc NPon3BoACTBA KOMMNEKTA SMeKTponpoBOAKN M300paxeH Ha

pucyrke C.6. Komnnekr anekTtponpoBogku cobupaet 3aneKkTpuK Ha cneunansHom cteHfe. Ha cbopky komnnekta Tpeby-
eTcs 5 MUH.

Make Wires

5.1.18 |

Extrude Twist | Jacket Assemble

18.1.48 | 18.1.49 | 18.1.50 | 18.1.51 |

Pucynok C.6 — [lpouecc narotoBnenns npoeonokn x50-Wire ans anekTponpoBoaku

Mpeactaenenne Ha ocHoBe sapa PSL HeKOTOpbIX AENCTBUIA M MHDOPMAaLWUK, UMEIoLWEN OTHOLWEHWe K npoLeccy
M3roTOBMEHMWA SMEKTPONPOBOAKN, UMEET CNeaylowWwmin BUa;
(forall (?occ1)
(implies (occurrence_of ?occ assemble_engine)
(exists (?occ2 ?0ce3 ?occd ?7x1 7x2 21 ?t2)
(and (occurrence_of ?occ2 make_chassis)
(occurrence_of ?occ3 machine _block)
{occurrence_of ?occ4 final_assembly)
(participates_in ?x1 ?occ2 ?t1)
(participates_in ??occ ?t1)
(participates_in ?x2 ?occ ?t2)
(chassis ?x1)
(engine ?x2)
(before (beginof ?occ2) (beginof ?0cc3))
{before (endof ?o0cc3) (beginof ?0ccd)))))
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MpunoxeHue D
(cnpaBo4HoOe)

YcnoBHble 0603HaveHus dopmbl Bakyca-Haypa

WMcrnonb3ayloT cregytowme ycrnoeHele 0603HaqeHns paclumpeHHon dopmel bakyca-Haypa (BNF):

- BepTukanbHas depTa «|» ykasbiBaeT WMCKIIoYaloWylo AM3bIOHKUMIO, Hanpumep, ecnm C1 n C2 senswotesa AByMsA
CUHTaKcu4ecknmu kateropmsaimm, 1o «C1|C2» ykasbiBaeT Ha nosieneHne nmbo anemeHta C1, nubo anementa C2, HO He
Ha nosieneHve oboux anemeHToB. OTCYTCTBME YepThl Mexdy ABYMS 3NeMeHTamMu yKasbiBaeT Ha KOHKaTeHaumio.

3Bes3goqka «*» cpasy 3a MOrMHeckol CTPYKTYPOW yKasbiBaeT, YTO MOXeT BbiTb noboe koHeuHoe uncno (Bknovas 0)
SMEMEHTOB MOrMYeCKON CTPYKTYpBI.

- BepxHuii nHgekc B BUAe 3Haka «+» cpasy 3a JIOTMYEeCcKON CTPYKTYPON yKasblBaeT, UTO MOXeT OblTb O4MH WMNK
Bonblue 3K3eMNNSAPOB NOMMYECKON CTPYKTYPbI.

- durypHble ckobku «{» 1 «}» ncnonb3yT ans obosHaveHus rpynnupoBanus. Tak «{C1 | C2}+» ykaabiBaeT Ha
Hanwune ogHoro unu 6onee anemenToB nNM6o C1, nubo C2.

- Jlornyeckas cTpykTypa, B3siTas B kBagpaTHele ckobku, Hanpumep «[C1 | C2]», yka3blBaeT, 4To 3MeMeHT ykazaHHOM
TNOrMHYECKON CTPYKTYPbl ABNSAETCA HeobsA3aTeNbHbIM.

- HetepmmHanbHbIi cumBon, NpedcTaBnsoWMIA KaTeropum BbIPaKEHUN, HAUMHAETCs 3HAKOM «<» W 3aKaH4MBaeT-
¢l 3HaKoM «>». Hanpumep, «<b-var> ::= ?<b-indcon>» ykasbiBaeT, 4TO MepemMeHHasl BernuuuHa OOSKHA HauMHaTbCs C
BOMPOCUTENBHOMO 3HakKa.

- MNpun HeobxoaMMOCTM CrMBON Npobena NPeacTaBrsiioT BbIPAXKEHUEM «<space>»,
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CBefieHUA © COOTBETCTBUM CCbINOYHBIX MeXxayHapoaHbIX CTaHgapToB
CCbINTOYHbIM HAUWMOHANbLHLIM CTaHAAPTaAM

Ta6nuuya OAA

Poccuickon ®depgepauum

0O603Ha4YeHne CCbINOYHOro Crenenb 0603Ha4YeHNE U HAUMEHOBAHWUE COOTBETCTBYIOLLENO
MeXAyHapoaHoro craHpapra cooreeT- HauuoHarnbHOro craHgapra
cTBUSA

MCO/M3K 8824-1 IDT MOCT P MCO/M3K 8824-1—2001 «UHcbopmaunoHHasa TexHonorusa. AbcT-
pakTHasa cuHTakeudeckas Hotaums Bepcum oguH (ACH.1). Yactes 1. Cneuu-
hrkaumsi OCHOBHOW HOTaLUK»

MNC010303-1 IDT FMOCT P UCO 10303-1—99 «Cuctembl aBTOMaTU3auumn Nponws3eoacTea U nx
uHTerpaums. MNpeacraeneHne gaHHbiX 06 n3genum n o6MeH 3TUMK QaHHbI-
Mu. Yactbe 1. OBwme npeactaBneHus 1 OCHOBOMNoMnarawme NPUHUWNGI»

MCO15531-1 IDT FOCT P UCO 15531-1—2008 «[MpoMblwneHHbIe aBTOMATU3NPOBaHHbIE
CUCTEMBI U MHTEerpaums. [laHHbie No yNpaBneHuio NPOMBILLNEHHBIM NPOU3-
BoAacTBOM. Yacte 1. O6wmin 0630p»

MCO15531-42:2005 IDT MOCT P NCO 15531-42—2010 «CuncreMbl NPOMBILLNEHHON aBTOMAaTU3a-

UMM 1 MHTEerpauus. Ynpaenawowasa nHopmaumsi NPOMbILLNEHHBIM NPOU3-
BOACTBOM. YnpaBneHwe ucnonb3oBaHmem pecypcoB. Yactb 42. Mogens
AAHHBIX BPEMEHN UCMONbL30BaHUA PECYpPCOB»

COOTBETCTBUA CTAaHOAPTOB!

- IDT — naeHTUYHbIE CTaHgapPThI.

MpumeyaHune— B HacTosweli Tabnuue UCNONbL3OBAHO crieayiolee ycrioBHoe 0603HaveHne creneHm

26




(1

2]

(3]

[

(5]

6]

(7]

(8]

]

[10]

(1]

(2]

[13]

roCT P UCO 18629-11—2010

Bu6nuorpadms

NCO 10303-41 CucTeMbl NPOMBIWNEHHON aBToOMaTu3aumMm u uHTerpaums. lNpeagcraBneHne AaHHbIX O MPOAYK-
umn n o6MeH gaHHbiMK. YacTb 41. MHTerpupoBaHHble pofoBbie pecypcbl. OCHOBLI ONMCaHUSA U
noaaepxku Npoaykuun

(ISO 10303-41) (Industrial automation systems and integration — Product data representation exchange —
Part 41: Integrated generic resource: Fundamentals of product description and support)

NCO 13584-1 CucTeMbl NPOMBILLNIEHHOW aBToMaTtu3auumn u uHTerpaumsi. bubnuorteka AaHHbIX Ha gertanm.
Yacte 1. O630p M OCHOBHbIE NMPUHLMIIBI

(1ISO 13584-1) (Industrial automation systems and integration — Parts library — Part 1: Overview and
fundamental principles)

NCO 15926-1 CucTteMbl NPOMBIWINEHHOW aBTOMATU3aLMKM WU uHTerpauus. VHTerpaums gaHHbIX O CPOKe CITyX-

6bl HedTEXMMNYECKMX YCTAHOBOK, BKIIOYAs yCTaHOBKM Mo Aobbiye HedTn u rasa. Yacts 1.
Ob6uwee npeacTaeneHne U OCHOBHbIE NMPUHLMIbI

(ISO 15926-1) (Industrial automation systems and integration — Integration of life-cycle data for process
plants including oil and gas production facilities — Part 1: Overview and fundamental principles)

Allen J., Hayes P. MOMEHTbLI 1 TOYKM BPEMEHHOW NOMMKM Ha OCHOBe MHTepBana. Texuudeckmn goknag (TR 180).
OTaenbl KOMNBIOTEPHON Haykn U cdunocodun, yHuBepeuter . Pouectep, 1987 r.

(Allen J., Hayes P. Moments and points in an interval-based temporal logic, Technical Report (TR 180), Departments
of Computer Science and Philosophy, University of Rochester, 1987)

Barwise J., Etchemendy J. A3bik norku nepeoro nopsiaka, 3-e waganue. MNpumedvanust Ne 34 k nekumm CSLI, 1992 r.
(Barwise J., Etchemendy J. The language of first-order logic, 3rd Edition, CSLI Lecture Notes Ne 34, 1992)

Cann R. dopmanbHas cemaHTuka, BBegeHue. [Mevatb yHuBepcuterta r. Kembpumx, 1994 r.

(Cann R. Formal semantics, an introduction, Cambridge University Press, 1994)

Genesereth M., Fikes R. ®opmatr obmeHa 3Hanusimm (Bepcust 3.0). CnpaBoynmk. OTaen KOMNbIOTEPHOW Haykw,
yHuBepceuteta . Crendopa. 1992 r.

(Genesereth M., Fikes R. Knowledge Interchange Format (Version 3.0) — Reference Manual, Computer Science
Dept., Stanford University, Stanford, CA., 1992)

¢opmart obmeHa 3HaHusimu. Yacts 1. Appo KIF, ISO/JTC1/SC32/WG2,WD, 1999 r.

(Knowledge Interchange Format, Part 1: KIF-Core, ISO/JTC1/SC32/WG2, WD, 1999)

My6brnvkauus 184 no cdegepanbHbIM CTaHgapTam o6pabotku nHdopmauuu, onpegeneHne UHTerpaunm ana nHdop-
maumoHHoro mogenvpoeanua (IDEF3), FIPS PUB 184, HaunoHanbHbIli UHCTUTYT CTaHAApTOB M TeXHOMoruu, ae-
kabpe 1993 r. IDEF3. Joctyn B cetn UHTepHeT: hitp://www.idef.com

(Federal Information Processing Standards Publication 184, Integration Definition for Information Modeling (IDEF3),
FIPS PUB 184, National Institute of Standards and Technology, December 1993. IDEF3. Available from the Intemet:
<http://www.idef.com >)

Mayer R.J., Menzel C.P., Painter M.K., de Witte P.S., Blinn T., Perekath B. UHTerpaunsa nHudopmaumm gnsa napannens-
Horo npoekTupoBanusa (IICE). CooblieHne o metoge cbopa onmcanuii npouecca IDEF3, KBSI Inc. AL-TR-1995,
1995 r.

(Mayer R.J., Menzel C.P., Painter M.K., de Witte P.S., Blinn T., Perakath B. Information integration for concurrent
engineering (IICE) IDEF3 process description capture method report, KBSI Inc, AL-TR-1995, 1995)

Stephan T. Polyak n Stuart Aitken CueHapuyn BO3MOXHOCTM B3aVMOZENCTBMA MpoLecca NPOU3BOACTBA, MPOEKT
NIST-MSID-SIMA, AIAI-PR-68, 1988 .

(Stephen T. Polyak and Stuart Aitken Manufacturing Process Interoperability Scenario, NISTMSID-SIMA Project,
AlAI-PR-68, 1998)

Uschold M. un Gruninger M. OHTonormu. MpuHUMNbI, MeTogbl U NpunoxeHusi. O63op UHXEHepHbIX 3HaHui, Tom 11,
cTp. 96—137, 1996 r.

(Uschold M. and Gruninger M. Ontologies: Principles, Methods, and Applications, Knowledge Engineering Review,
Vol. 11, pp. 96—137, 1996)

Van Benthem J. Jloruka spemenn. Jopapext. Monnangus, D. Reidel Pub Co., 1983 r.

(Van Benthem J. The logic of time, Dordrecht, Holland, D. Reidel Pub. Co., 1983)
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