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degepanibHbIM - 3aKOHOM OT 27 pgekabps 2002 r. Ne 184-d3 «O TeEXHWYECKOM
perynMpoBaHun», a MnpaBuia MNPUMEHEHMST HauMOHaNbHbIX CTaH4apToB Poccuiickoli
depepauyum — TOCT P 1.0—2004 «CraHgaptusaums B Poccuiickoii degepauun.
OCHOBHbIE NONOXEHUA»

CBefgeHusi 0 cTaHaapTe

1 MNOArOTOB/EH  Hay4yHo-TexHuyeckum  LeHTpom  «MHTEK» Ha  ocHoBe
COBCTBEHHOrO ayTeHTMYHOro NepeBoa Ha PyCcCKWii A3blK CTaHAAPTa, YKasaHHOro B NyHkTe 4

2 BHECEH  TexHuyeckum KOMUTETOM no craHgapmmsaumm  TK 100
«CTpaTermyeckuii ¥ UHHOBALMOHHbI MEHEIKMEHT»

3 YTBEPX/EH W BBEAEH B JEVCTBUE Mpukasom defepasibHOrO areHTcTea Mo
TEXHMYECKOMY perynmpoBaHnio U MeTposiorum ot 22.12.2011 r. Ne 1068-cT

4 Hacrtoswmii cTaHgapT NAEHTUYEH MexayHapogHoMy cTaHaapTy
NCO 18629-13:2006 «CuncTeMbl MNPOMbILWIEHHON aBTOMaTM3auum K MHTerpaums. HAsbiK
cneundmkaunii  npouecca. Yactb 13. Teopun NPOAO/KUTENLHOCTU W YNOpsSA0YeHMs
onepauuin» (ISO 18629-13:2006 «Industrial automation systems and integration — Process
specification language — Part 13: Duration and ordering theories»).

Mpn NpUMeHeHUM HacTosLLero ctaHapTa pekoMeHAyeTCsl MUCMOo/b30BaTb BMECTO
CCbIIOYHbIX  MEXAYHApPOAHbIX CTaHZApTOB  COOTBETCTBYHOLME UM  HaLVOHAJIbHbIE
CTaHzapTbl Poccuiickoin depepaummn, CBeAEHMS O KOTOPbIX MPUBEAEHbI B AOMNO/THUTE/TbHOM
npunoxeHun A

5 BBEJEH BINEPBbIE

NHdopmaums 06 U3MEHEHUAX K HacToAweMy cTaHhapTy nybnukyeTca B
eXerofHo n3gaBaeMoM MWHGOPMAaLMOHHOM ykasaTene .HauuoHanbHble cTaHgapThbl., a
TEeKCT W3MEHeHW A W MNOMPaBOK - B EXEMEeCAYHO wu3gaBaemMbiXx WHHPOPMaALMOHHBIX
ykasaTenax «HauuoHanbHble cTaHgapThbi». B cnydyae nepecMoTpa (3aMeHbl) WM
OTMeHbl HacToslero cTaHjapTa COOTBETCTBYyWOLUee yBeJOMeHNe 6yaeT
ony61MKoBaHo B exemMecsayHo n3faBaemMom nHopMaLOHHOM yKasaTene
«HaumoHanbHble cTaHAapTbi». CoOTBETCTBYWLWAA WHPOPMaLMs, YBeLOM/EHWE U
TEeKCThl pa3MeLlalnTCcsa Takke B MHPOPMALMOHHOM cMcTeMe 06LLero nosb30BaHns -  Ha
othunumanbHoMm caliTe dPepepanbHOro areHTCTBa N0 TEXHWYECKOMY PEryvpoBaHUI0 U
MeTponorum B ceTun NHTepHeT
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BesepeHue

MCco 18629 - 3TO0  KOMIMJIEKC  CTaHO4apTOB  Ha  KOMMbKOTEPHO-
WHTEpPNPEeTUPYEMbIi OOMEH AaHHbIMM 0BGecneyeHns TEXHOIOrMYECKOro npouecca.
Bce uvactn komnnekca ctaHgaptoB VICO 18629 ycTtaHaBNMBAKT TPYNnoBOR A3bIK
nporpaMMMpoBaHua A9 ONMCaHUsA  KOHKPETHOro TEeXHOJI0rMYeckoro npolecca,
paccmaTpuBaeMoro Kak 4acTb BCero npouecca U3rotoB/ieHns U3genvsa oo BHYTpY
OOHON NPOMBIL/IEHHON KOMMaHWK, Mb0 cpa3y B HECKOSIbKMX MPOMbILLIEHHbIX
cektopax (KOMMaHUsiX) BHE €ro CBA3M C KakoW-NMbo MOAEsbl0 KOMMbHTEPHOrOo
npepcraenexHns. lMpupoga [aHHOTO A3blka NPOrPaMMMpPOBaHNS TakoBa, YTO OH
obecneuvBaeT [AOCTyn K cneundukauusiMm  TEXHOSIOTMYECKOro npouecca W

TEeXHO/Torm4yeCcknm AaHHbIM n3genina Ha Bcex Ctaguax npolecca ero U3rotoBsieHuA.

B HacTodllem cTaHgapTe YCTaHOB/IEHbl OnucaHus p'qu)I/IHI/ILI,I/IOHaJ'IbeIX
pacmmpean?l A3blKa nporpaMmmmnpoBaHns, OTHOCALUMXCA K paClUMpPEHUNAM AEVICTBI/IIZ B

COOTBETCTBMU C KOMM/ieKcom cTaHAaptos NICO 18629.

Bce vactm komnnekca MICO 18629 He cBsidaHbl C Kakoii-TMOGO KOHKPETHOM
MOLENbH  KOMMBLIOTEPHOrO  MpeAcTaBNeHuss  TEXHOSIOTMYEecKoro npouecca B
paccmaTtpvBaemMoM TEXHUYECKOM MpunoxeHun. Bce BmecTe ykasaHHble yactu CO
18629 obecneumBalT CTPYKTYPHYIO TEXHO/IOMMYECKY0 B3auMOCBSA3b MPOLLECCoB
NPON3BOACTBa A/1 Y/YULIEHUS] OMepaTVBHON COBMECTMMOCTM paccMaTpuBaeMbIxX

TEXHNYECKNX I'IpI/U'IO)KeHI/II‘/JI.
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HALUMWOHANBHBLIN CTAHAAPT POCCUMNCKOW SGEALEPALUNWU

Cuctembl MPOMBbILL/IEHHOM aBTOMAaTU3aLnMn 1 NHTerpauus
A3bIK CMELN®UKALMIA NMPOLIECCA
YUacTtb13
Teopun NPOAO/HKUTENBHOCTM 1 YNOPSA0YEHNS onepaunii
Industrial automation systems and integration.
Process specification language.

Part 13. Duration and ordering theories

Jata BBegeHunsa - 2012-09-01

1 O6nacTb NPpUMeEHeHUs

B HacTosileM cTaHgapTe [aHo OfucaHne 3/IeMEHTapPHbIX MPVHLMMOB,
CBA3aHHbIX C OrPaAHUYEHUSIMU MPOAO/IHKUTESIBHOCTU U YNopsiAoUeHnst onepauuii, a

TaKKe pacCMOTPEeHbI c/ieaytoLimMe BONpPoChI:

- ynopsijodeHne 3/IEMEHTOB cybonepauuii;
- NPOLO/IXUTENBHOCTL ONepaLmii;

- NTEPUPOBAHHOE YNOPSA0YEHNE Onepauuii;
- 3HAOMOPhU3MbI ilepeBa onepauuii;

- 060/104KM onepauuii.

2 HopwmaTtuBHbIE CCbIJIKK

B HacTOsilem cTaHgapTe MCMonb30BaHbl HOPMAaTWMBHblE CCbIIKM  Ha
cnefylolime CcTaHAapTbl, KOTOpble HEO6XOAMMO YuUMTbIBaTb MPU  WUCMOJIb30BaHUN
HacTosALero craHgapra. B crnyyae cCbl/IOK HA  [JOKYMEHTbI, Yy KOTOPbIX yKa3zaHa
JaTa yTBepXAeHUsi, HeobX04MMO MOMb30BaTbCA TOMIbKO YKasaHHOW pefakuuein. B
Cnyyae, Korga fgata YTBEPXKAEHUA He npuBefdeHa, criefyeT Mo/b30Barbcs
nocnefHeli pefakumein CCbIIOYHbIX AOKYMEHTOB, BK/OYasA Ntobble mnonpasBku U
U3MEHEHUS K HUM:

NCO/M3K 8824-1 WHdopMaunoHHble TexHonormn. HoTaumsa abcTpakTHOro

cvHTakcuca Bepcumn 1 (ASN.1). Yactb 1. Cneundomkaums 6asoBoit Hotauumn (ISO/IEC

N3paHne odmuymanbHoe
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8824-1, Information technology — Abstract Syntax Notation One (ASN.1) — Part 1.
Specification of basic notation)

NCO 15531-1 CucTemMbl NPOMbILLMIEHHOW aBToOMaTu3auuM u WUHTerpaums.
YnpaBnsowas MHPopMaums NPOMbILIEHHbIM NPOU3BOACTBOM. YacTb 1. O6wwmii
0630p (ISO 15531-1, Industrial automation systems and integration — Industrial
manufacturing management data — Part 1. General overview)

NCO 18629-1 CucTembl MPOMbILIEHHOW aBTOMATM3aUMn 1 nHTerpauyms. Asbik
crneuyundmkaumin npouecca. Yacte 1. O630p M OCHOBHble MNpuHumMnbl (ISO 18629-1,
Industrial automation systems and integration — Process specification language —
Part 1: Overview and basic principles)

NCO 18629-11:2005 Cuctembl  MNPOMbIWIEHHON  aBTOMaTU3aUUK "
nHTerpaums. Asblk cneuyndmkaumini npouecca. Yacte 11. Agpo PSL (ISO 18629-
11:2005, Industrial automation systems and integration — Process specification
language — Part 11: PSL-core)

NCO 18629-12:2005 CucCTeEMbl  NPOMBILJIEHHON  aBTOMaTM3aumm "
nHTErpaums. HAsbik cneyudmkauymin npouecca. Yacte 12. BHewHee sapo (ISO 18629-
12:2005, Industrial automation systems and integration — Process specification

language — Part 12: Outer core)

3 TepMWHbI, onpeaeneHnsa v cokpaleHns

3.1 TepmuHbl U onpeaeneHnd
B HacTtodwem craHgapte  MNpUMEHeHbl  criegylouime  TepMuHbl  C

COOTBETCTBYIOLLMMYU U ONpeaeneHnsiMm:

3.1.1 aBTOomMOpdm3am (automorphism): OTobpaxeHne «OAMH K OOHOMY»
3/1EMEHTOB Ha MHOXECTBO, COXpaHsollee COOTHOLUEHUS W (DYHKLUM B HEKOTOPOIii

MOAEeNN.

3.1.2 akcumoma (axiom): TO4yHO CCPOPMYNMPOBAHHOE aHaIUTUYeCcKoe
BblpaXXeHne Ha ((opMa/ibHOM  A3blKe, YCTaHaB/IMBaKOLWEEe OrpaHuyeHns K

WHTEpnpeTaLuy CUMBOJIOB B C/I0Bape SA3blka.
[MCO 18629-1]

3.1.3 kommyTaTMBHasi rpynna (commutative group): Asnrebpaunyeckas
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CTPYKTypa C BHyTpeHHeli 6uHapHoi onepauvein (OP), No OTHOLIEHUO K KOTOpOW

cnpaBeaIMBO cooTHolleHne Buga a OP b =b OP a.

3.14 KOHCepBaTUBHOE onpepeneHve (conservative definition):
OnpepenexHne, KOTOpPoe ycTaHaBNMBaeT HEOOXOAMMbIE U AOCTATOUYHbIE YCNOBUS A1
MOMIHOTO COOTBETCTBMS TepMMHA, a Takke He TMNOo3BONMSET BbIBOAUTL HOBbIE

YMO3aK/NK4YeHna n3 Teopun.
(UCO 18629-1]

3.1.5 Teopua spgpa (core theory): Habop akcuom pAnis pensumoHHbIX W

(PyHKLMOHA/bHBIX CMMBOJIOB, 0603HAYAIOLLMX MPUMUTUBHBIE MOHATUA.
[MCO 18629-1]

3.1.6 ycrtaHoBneHHas nekcuka (defined lexicon): Ha6op cumBOMOB B
HesI0rM4ecKomn nekcmke, 0603HaYaoLWMX YCTaHOB/IEHHbIE NMOHATUS.

MpumeyaHue - YcTaHOBNEHHAsA flEKCMKA COCTOUT M3 KOHCTaHT, (OYHKLUUA 1
OTHOLLIEHWIA.

Mpumep - TepMUHbI C KOHCEPBATUBHbLIM OnNpefesieHnemMm.

(NCO 18629-1]

3.1.7 aHpgomopdmsm (endomorphism): OTobpaxkeHne MHOXecTBa Ha
HEeKOTOpoe MOAMHOXECTBO, COXpaHsoLiee COOTHOLUEHUS W (OYHKUMU B HEKOTOPOIWA

MOAEeNH.

3.1.8 pacwunpeHmne (extension): PacwupeHne sgpa PSL, cogepxatlee

[OMOJIHUTE/IbHbIE aKCUOMbI.

MpunmeuvaHne 1 - ¢dAgpo PSL npeactaBnsieT coboii OTHOCUTENILHO MPOCTOWA
Habop akcuMoMm, AOCTaTOYHbIA ANs MpPeACTaBEHUS LUMPOKOTO Kpyra OCHOBHbIX NMPOLECCOB.
OpHako Ans npeacTtasrieHWss 60nee C/OXHbIX MPOLeccoB TpebylTcs AONOMHUTENbHbIE
pecypcobl, otcytcTeylowme B Aape PSL. Agpo PSL ¢ kaxabim noHATMEM cnegyet
MCMNob30BaTh AJ/19 ONUcaHuii TOr0 UM MHOTO npouecca, a A1 onucaHus pasHoo6pasHbIX
MOAY/IbHbIX paclIMPEeHUin cnegyeT UCMNO/b30BaTb pacluMpeHne v fononHeHusa sagpa PSL. B
3TOM C/lyyae no/fib3oBaTe/lb MOXET MWCNo/b30BaTb TakoW $A3blK, KOTOPbIA COOTBETCTBYET

TpeﬁOBaHMﬂM K Bblpa3nTesibHOCTW.

MpumeyvaHune 2- Bce pacwuvpeHus ABAAKOTCA  TeopuaMM  a4pa Win
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LePUHULMOHANBHBIMW PACLUMPEHNUSIMU.

[MCO 18629-1]

3.1.9 rpammatmka (grammar): [lpaBuia COBMECTHONO WCNOJIb30BaHUA
NOTNYECKMX CMMBOJIOB W C/IOBAPHbIX TEPMWHOB /19  COCTaB/IEHUS  TOYHO

chopMyNMPOBaHHbIX aHANTMTUYECKMX BbIPaKEHIA.
[MCO 18629-1]

3.1.10 romomopunsm (homomorphism): OTobpaxeHne Mexay

MHOXeCTBaMM, CoXpaHAllee HEKOTOPblIe COOTHOLLIEHUA Ha 3/1IeMEHTax MHOXeCTBa.

3.1.11 wuHTepnpeTauma (interpretation): COBOKYMHOCTb [AWCKYPCOB U

npucBoeHne 3HavyeHuii ncTHHocTu (TRUE unm FALSE) Bcem MOMNOXEHNAM TEOPUN.
MpumeyvaHue - lNpumep vHTepnpeTauum cM. B NPUIOXeHUn B.

[MCO 18629-11]

3.1.12 sa3bIKk (language): CoyeTaHue NIEKCUKN 1 TpaMMaTUKN.
[MCO 18629-1]
3.1.13 nekcuka (lexicon): Habop cMMBOMOB U TEPMUHOB.

MpumedyaHue - Jlekcrka COCTOUT U3 NlorMdeckux (Hanpumep, ByneBbl BblpaxeHus
N KBaHTUMKATOPbI) M HEeNorMyecknx CMMBOMIOB. B komnnekce crtaHgaptoB MCO 18629
Hesornyeckass 4acTb JIEKCUKM COCTOUT U3  BbIPaXEHWI (KOHCTaHT, (PYHKUMOHAbHbIX
CMMBOJIOB W PENSALMOHHbLIX CUMBOJIOB), HEO6XOAMMbIX OS5 NpeAcTaBneHns OCHOBHbIX

NOHATUIA OHTO/IOTUMN.

[MCO 18629-1]

3.1.14 mopgenb (model): CouyeTaHuMe Habopa 3/1EMEHTOB W WCTUHHOrO
HasHa4yeHus, yaoBeTBOPSIOLLEE BCEM NPaBW/ILHO NOCTPOEHHLIM (hOpMy/IMpPoOBKaM B
Teopun.

MpunmeyvaHne 1-B HacTosdwWwem craHdapTe onpefefneHve TepMuHa «Mofenb»
OT/IM4aeTcs OT WCNOMb3yeMOro B Hay4yHOW W ApYroii nuTepatype: ecnv npeanoxeHune

SIB/ISIETCS BEPHLIM B ONpPeAesieHHoi HTepnpeTaummn, To MOXHO cKkasaTb, YTO MHTepnpeTauus
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- 370 MOoAeNb NpeasiokeHusl. Buabl cEMaHTVK, NMPEeACTaB/IEHHbIX B HACTOsILLEM CTaHgapTe,

4acCTo Ha3blBalOT TEOPETUYECKN CMOAENNPOBAHHbIMA CEMaHTUKaMW.

MpumeyvaHune 2 - Mogefnb OObIMHO MNpPEACTaBMANT B BUAE COBOKYMHOCTM
[ONOMHUTENbHBIX CTPYKTYP (Y4aCTUYHO YNOPAAOYEHHbIX, B KayecTBe CTPYKTYPHOro uam
BEKTOPHOTO MNpOCTpaHcTBa). B 3TOM cfyyae Mogenb onpeaensieT 3HaveHus  ans
TEPMUHOIOTMN U NOHSATUA UCTUHBI NS NPEL/IOKEHUI A3blka B YC/IOBUAX AaHHOW Mogenu.
3agaBas Mofesnib, OCHOBHO HabOp akchoM MaTemaTMyeckux CTPYKTYp, WCMO/Sb3yeMblil B
Habope akcuoMm, UCMOMb3YT Kak OCHOBY A/ ONpPeAeneHns MOHSATUNA, npeAcTaB/eHHbIX B
TepMMHax fA3blka, M WX JIOTMYECKMX B3aMMOCBSI3el, B pe3yfibTaTe 4ero Habop mopgenei

co3gaeT hopMasibHble CEMaHTUKM OHTOJIOMN.

[MCO 18629-1]

3.1.15 moHomopdmam (monomorphism): OToGpaxeHne «OAuUH K OfHOMY»
MexXay MHOXECTBaMW, COXPAHSOLWEE HEKOTOPbIE COOTHOLLIEHUSI Ha 3/IeEMEHTax

MHOXXeCTBa.

3.1.16 oHTOMIOrMA (ontology): JSlekcuka cneymann3mpoBaHHON TEPMUHOIOTUN,
[OOMOJIHEHHAsA HeOBX0AMMOW cneundukaumeln 3Ha4eHNn TEPMUHOB.

MpumeuvaHune 1 - CTpyKTypMpOBaHHbIA HabOp OTHOCUTESIbHLIX TEPMWHOB,
ﬂpep,CTaBﬂeHHblﬁ C onucaHvem 3HauyeHui TEPMNUHOB Ha (bOpMaJ'IbHOM a3blke. OnucaHue
3Ha4YeHunsa OG'bﬂCHﬂeT, KakK M no4vyemMy TepMWUHbl COOTHOCATCA, W onpegensdeTr ycnoBua

CErMeHTVPOBaHUS U CTPYKTYPMPOBaHUS Habopa TEPMUHOB.

MpumeuvaHune 2 - OcHoBononarawLwmm KOMMOHEHTOM A3bIKa
TexHonormyeckux cneumdrkaumii CO 18629 saBnsetca oHTONOMMA.  [PUMUTMBHBIE
KOHLeNnuuM B OHTOMOMMKU, COOTBETCTBytoL el onpegeneHnio MCO 18629, gocTaTtouHbl As

onncaHnsA OCHOBHbIX NPON3BOACTBEHHbIX, NHXEHEPHbIX N 6un3Hec - npoueccos.

MpnmeyvyaHne 3 - OCHOBHOE BHMMaHWe OHTOJIOTUWN HanpasfeHO He TOJIbKO Ha
TEPMUHbBI, HO U HA UX 3Ha4YeHus. MPon3BO/bHbLIA HAOOP TEPMUHOB BK/IHOYEH B OHTOJ/IOMMIO, HO
3TV TEPMUHbLI MOTYT MPUHUMATLCA TOSILKO B TOM C/flydae, ecnn uX 3HayeHus cornacosaHbl.

Takue npegnonaraemMble CEMaHTUKU TEPMUHOB MOTyT ObITb yTBEPXAEHbI N NCMOJIb30BaHbI.

MpumeuvaHue 4 - Jllobo TEPMUH, NCNOMb3YEMbI 6€3 TOYHOrO onpeaesieHns,
MOXEeT ObiTb MPUYMHOW HESACHOCTWM WU NyTaHWubl. CAOXHOCTb A7 OHTOMOMMU B TOM, 4TO
CTPYKTYpa HyXJaeTcs B CO3[aHWN TEPMMHOB, MMEKLLMX TOYHOE 3HayeHue. 719 OHTOMoruK,
cooTBeTCcTBYylOLWEl onpegeneHuio NCO 18629, HeobxoaMMO NpeaocTaBuTb MaTtemMaTuyeckn
CTPOryl0 XapakTepucTuKy WHGOPMALMOHHOTO npouecca, a TakkKe 4YeTKoe BblpaXeHne

OCHOBHbIX J/IOTMYECKMX CBOWCTB 3TON MH(IOPMaLUK Ha A3blke, Yka3aHHOM B ICO 18629.



FOCT P MCO 18629-13-2011

(NCO 18629-1]

3.1.17 BHewHee agpo (outer Core): Habop Teopwii sapa, KOTOpble ABMSAKTCS
pacwmpeHuamu aapa PSL 1 HacTosibko 0606LLeHbl M pacnpocTpaHeHbl B CBOEM
NMPVMEHEHUN, YTO KaXX[ast Teoprs MOXET ObITb NpeAcTaB/ieHa OTAEbHO.

MpumeyaHue - Ha npakTuke paclIMpeHns BKIYAOT B Ce65 aKCMOMbl BHELUHEro
anpa.

[MCO 18629-1]

3.1.18 npumnTUBHaA KoHuUenumsa (primitive concept): JIekcMUecknii TepMUH,

HE MMetoLLMii KOHCEePBATUBHOIO onpeaesieHus.
[MCO 18629-1]

3.1.19 npummnTuBHaA Jnekcuka (primitive lexicon): Habop cumBOMOB B
HeslorMyeckom csioBape, 0603HaYaoLWMX 3/1IeMeHTapHble MOHATUS.
I pnmMmedaHmne - |_|pVIMVITVIBHaF| NeKkcnka BK/OYaeT B cebs NOCTOSAHHbIE,

hyHKUMOHA/IbHbIE U PENISILMOHHbIE CUMBO/IbI.

[MCO 18629-1]

3.1.20 npouecc (process): CTpYKTypUpOBaHHbI psii, BUAOB AeATeNbHOCTH,
BK/OYaOLWWIA B ce6s pasnnyHble CYLHOCTU NPeanpusaTus, npegHasHavyeHHbln ©

OpFaHMSOBaHHbIﬁ Aana goCTUXeHUA KOHerTHOﬁ uenw.

MpumeuvaHune - [aHHoe onpegenieHne  aHanoOrMyHO  OMNpPEefEesNeHNnIo,
npueegeHHomy B MCO 10303-49. Tem He meHee WCO 15531 HyxpaeTca B MNOHATUMU
CTPYKTYpMpOBaHHOTO Habopa pgesTenbHOCTel 6e3 Kakoro-nMbo npegonpefeneHHoro
OTHOLWUEHUS KO BpeMeHu unum atanam. C TOUKM 3peHus yrnpas/ieHWs MOTOKOM HEKOTOpble
CBOOOAHbIE MpoLEecCbl MOryT TpeboBaTb CUHXPOHM3ALMUM B OTHOLIEHUW Uenn, XOoTsa B

[eiCTBMTENILHOCTY OHW HUYETO He BbIMOJHAT (3aaun-npru3pakm).
[MCO 15531-1]

3.1.21 Teopusa pokasatenbcTB (proof theory): COBOKYMHOCTb TEOpPUA K
NIeKCUYECKNX 3/1EMEHTOB, HEOBXOAMMbIX A1 UHTepnpeTauun ceMaHTUKN A3blKa.
n pnMmeyvyaHune - TeOpI/IFI AokasatenbCTB COCTOUT U3 TPeX KOMMOHEHTOB: AApa

PSL, BHeLLHero sapa v paclunpeHuii.
[MCO 18629-1]
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3.1.22 apgpo PSL (PSL-Core): Habop akcuom ANns NOHATWIA AEATENbHOCTY,

COObITUA AeATENIbHOCTM, MOMEHTa BPEMEHUN 1 0O6bEKTa.

MpumeuaHue - MotuBauueli ans sgpa PSL sBnsetcs Hanmuve f6bIX ABYX
NPUIOXEHNA, UMEIOWMUX OTHOLUEHWE K NPOLleCcCy, KOTOpble  AO/DKHbI  COBMECTHO
MCMNOMb30BaTh YNOMSIHYTblE akCMOMbI B Lienisix obMeHa nHdopmauvein o npouecce. MNosatomy
Aapo PSL ABnsieTcs afekBaTHbIM 4715 ONUCAHWSA OCHOBHBIX KOHLEMNUMIA NPOU3BOACTBEHHbIX
npoueccoB. CnefosBartefibHO, 3Ta XapaKTepucTka OCHOBHbLIX MPOLIECCOB MMEET HECKO/IbKO
[JONyLEeHN A B OTHOLLEHUM WX XapakTepUCTUK, 3a UCKIHYEHMEM TeX, KOTOpble HeobXxoAnMbl
Ana onucaHua npoueccos. [Mo3Tomy A4po PSL orpaHn4eHo C TOYKM 3PEHUA BblpadkeHus
nornyeckoi BO3MOXHOCTW. [Mpu 3tom aapo PSL obecneuynBaeT onpegesieHne MHOTUX
BCMOMOraTefibHbIX MOHATWIA, KOTOpPble HEeobXxoAWMbl A8 ONUCaHWA BCEX WHTYWTUBHbIX

MOHATWIA B NPOU3BOACTBEHHOM MpoLecce.
[MCO 18629-1]

3.1.23 Teopusa (theory): Habop akcuom w onpegeneHuin, OTHOCAWMIACA K

[AHHOMY MOHATUIO U HAGOPY MOHSATHNA.

MpumeyaHne - [JlaHHOe onpegesieHWe oOTpaxaeT MoAX04 WCKYCCTBEHHOIO
VHTE/NeKTa, rae Teopus - 3T0 Habop MpPeanosioKeHuid, Ha KOTOPbIX OCHOBAHO 3HAYeHue

COOTBETCTBYIOLLEr0 MOHATUSA.
[MCO 18629-1]

3.1.24 o6nactb ob6cyxaeHmna (universe of discourse): COBOKYMHOCTb
KOHKPETHbIX WM abCTpakTHbIX BELLEA, OTHOCSALUMXCA K 06/1acTu peasibHOro mupa,
KOTOpble BblbpaHbl B COOTBETCTBUM C WHTEPECOM, KOTOPbIA OHU MpPeAcTaBAsOT

[N CUCTEMbI, MOAMeXalleil MOAenMpoBaHUIo, U ee OKPY>KEHUEM.

[MCO 15531-1)
3.2 CokpaLteHus
B HacTosLLEeM cTaHfapTe NpUMEHEHbLI CefyloLine COoKpalleHuns:

- FOL — noruka nepsoro nopsgka (First-Order Logic);

- BNF —gopmanusm bakyca - Haypa (Backus-Naur Formalism);
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- KIF — dopmat o6mMeHa 3HaHnamu (Knowledge Interchange Format);

-PSL —sa3bik  cneundpmkauunii  npouecca (Process  Specification

Language).

4 MHdopmauyns, obuias ans Bcex 4vacTeir ctaHpgapta WCO
18629

B WCO 18629-1 onpegeneH A3blk MNpeAcTaB/ieHVss MPOM3BOACTBEHHOM
MHG)OpMaUmMK, KOTOpbIA SBASIETCA A3bIKOM  cneumdvikaumii npouecca (PSL). OH
COCTOUT W3 NIEKCWKW, OHTOMOMMU W FPaMMaTtuk1, npefHasHayeHHbIX A5 OnMcaHus
npoLeccoB 1 ykasaHHbIX B YacTtax 11 — 19 n 41 — 49 komniekca MexayHapoaHbIX
craHgaptos NCO 186291

'>HekoTopble YacT MICO 18629 HaxoaaTcs B CTaamn paspaboTku.
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MpumeyaHune - PSL - 37O A3blK 4719 OnNMcaHUSA MPOM3BOACTBEHHBLIX MPOLLECCOB,
OCHOBaHHbIi Ha MaTemaTVyeckM CTpPOro OMpefesieHHOM  fIeKCM4YeckoM Habope 1
rpaMmMaTike. TOT A3bIK CYLLECTBEHHO OT/IMHAETCH OT APYriX A3bIKOB, HanpyMep OT A3bika
EXPRESS (onpepaenenHoro B ICO 10303-11), u ucnosb3yetcs, Hanpumep, B MICO 10303-
41, NCO 10303-42, NCO 10303-49, NCO 13584. NCO 15531 u LNCO 15926, sBNssCh
MPW3HaHHLIM A3bIKOM MOAEMPOBaHMS. B obnactn obmeHa vHdopmauyein Mexay OByms
npoueccamm PSL-A3blK MO3BOMSET OMWCbIBATL KadKAblA MPOLIECC HE3aBMCMMO OT €ro
Xapaktepa. Hanpvmep, 06bekT, paccMaTprMBaeMbIi Kak pecypc B OOHOM MPOLECCe, MOXET
CUNTaTLCH aHa/IoMMYHLIM OO BLEKTOM Aake HECMOTPS Ha TO, YTO B ApYroM rnpoLecce OH 6yaet
paccMaTpuBaTbCa kak MpoaykT (M3genve). PSL-53blk OCHOBaH Ha MaTemaTuyeckoii Teopum
MHOXECTB Y CUTyaLMOHHOM mcumncrieHun (em. CO 18629-11: 2005, npuioxeHue D).

B vactax 11— 19 WCO 18629 onpefeneHsl 6a30Bble TEOPUU, HEOOXOAUMblE
ONA  NOSlyYeHWs YeTKMX OnpefdesieHVMin 1 COOTBETCTBYIOLUMX aKkcuom  Ans
aneMeHTapHbIX MoHATMIA WCO 18629, u4TO NO3BONSET OCYLLECTBAATb TOYHbINA

CEMaHTUYECKNn Nepexos, Mexay pasMyHbIMM OTMYECKMU CTPYKTYpPaMu.
MpumeHeHne vactein 11 —19 NCO 18629 obecneuvnBaert:
- NpeAcTaB/eHNe OCHOBHbIX 3/1EMEHTOB A3blIKa;

-CTaH,D,apTI/IBOBaHHbII\/JI Ha6op akCnoM, KOTopble OTBeHaloT WHTYUTUBHLIM
CeéMaHTn4eCkKnm NMOHATUAM, O0CTaTOYHbIM onga onncaHua OCHOBHbIX

Nnpon3BoACTBEHHbIX NPOLECCOB;

- Habop npaBwn 451 pa3paboTku B cooTBeTCTBUM ¢ PSL-Core apyrux 6a30Bbix
TEOPUA NN pacLUMPEHUiA, HaNpUMeEp PacLUMPEHUid, PaCCMOTPEHHbIX B YacTax 41 —

49 Komnnekca mexayHapoaHbix ctaHgaptos VMICO 18629.

5 CTpyKTypa HacTosilero ctaHgapTra

B HacToseM cTaHgapTe pacCMOTPEHbI criefytolive 6a30Bble TEOpUU:

-Teopus  ynopsgoveHuss  anemMeHToB  cybonepauunii  (OYHKLMOHaIbHOM
noarpynnsl) (soo.th);

- Teopus NPOAO/MKUTEIbHOCTU onepauuid (duration.th);

- Teopus aBToMopdn3ama aepeBa 3/1eMeHToB (preserve.th);

- Teopus 060/104kn onepauwnii (envelope.th).



NOCT P NCO 18629-13-2011

Bce Teopun, npeacTaBfieHHble B HaCTOsWeM cTaHaapte, ABAAKOTCA

pacLUMpeHnsiMy TEOPUiA, N3noXeHHbIX B ICO 18629-12.

6 Teopus ynopsagoyeHus afieMeHTOB cybonepauuii

B Teopuu ynopsigouyeHus 3MemMeHTOB cy6onepauuii BBOAATCS MOHSATMS,
HeoGXoaVMble AR  NPEACTABMEHUS WHTYUTVBHO  BOCMPUHWUMAEMbIX  MOHSATUIA,
CBSI3aHHbIX C MOC/EA0BATE/IbHOCTLIO BbINOIHEHNS TEXHOMOTMYECKUX Onepauuin v
YaCTUYHOIO YMOPSIAOYEHUst 3/IEMEHTOB  cyGonepauuii, ©3 KOTOpbIX COCTOMUT

KOMMNJIeEKCHasA onepauus.

6.1 TPYMWUTUBHbIE OTHOLLEHUS B TEOPUM YMNOPSI0YEHUS 3/1EMEHTOB

cybonepauuii

Henornyeckas JIEKCUKaTEOpUn ynopAagovyeHus 3/1EMEHTOB cy6or|epau,v||7|

CoAepXunT ABsa cneayrwmnx npuMMTUBHBIX CMMBO1a OTHOLLEHW, a UMEHHO:
- SO0,

- S00 .precedes.
Henornyeckas  fiekcMkaTeopun ynopsigoveHns  3/1eMeHTOB cybonepauuii

COZEPXKNUT OAHY MPUMUTUBHYHOMYHKLIMIO OTHOLLEHWIA, 8 UMEHHO:
- soomap.
6.2 OnpegenswollMe OTHOLIEHUA B TEOPUMU YMOPSA0UYEHUS 3/1IEMEHTOB

cybonepauuii

Henornueckass  nekcvMkaTeopun YnopsiaoueHuss  a/1eMeHTOB cy6onepaupii
COAEPXUT creaytoLme onpeaenstolwme cMBOSIbl OTHOLLEHWIA:

- 100t..S00;
- leaf*so0;

- next subactivity.

6.3 CB4A3b C gpyrmmu rpyrnnamMy akcmom
Teopusi ynopsifo4HeHUs 3/1EMEHTOB cybonepauuii TpebyeT WCnonb3oBaHMsA

cnepnywoLmnx Teopwii:

10
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- psl_core.th;
- occtree.th;
- atomic.th;
- complex.th;

- actocc.th.

Hukakmx  OeVHULMOHANBHBIX — paclUMpeHWiA B TEOPUM  YNOPSAOYEHMS

3/1IeMeHTOB cybonepauuii He TpebyeTcs.

6.4 HedhopmanbHas cemaHTUKa Teopuu YMopsAoYeHUs S/1eMEHTOB

cybonepauuii

6.4.1 TPUMNTMBHbI CMMBOJT OTHOLLEHMUS SO0

KIF-chopmat 0603Ha4Y€HNsT NPUMUTUBHOTO CMMBOJ1a OTHOLLEHWST SO0 TaKOB:

(soo ?s ?a).

HedopmanbHas cemaHTVka AN NPUMUTUBHOTO CUMMBOJIA OTHOLUEHUS SO0
Takosa:

(soo ?s ?a) 8 MHTepnpeTayMn Teopumn ynopsiAoyeHnss aNEMEHTOB cybonepauuii
npuHumaeT 3HadeHne TRUE Torga v TOMbKO TOrga, Korga anemMeHT onepauum ?s

ABNAETCS 3M1EMEHTOM cybonepaumy, ynopsigoyeHHbIM 4715 onepauun ?a.

6.4.2 TMPUMUTUBHbI CMMBOJT OTHOLWLEHNSA SO0_precedes

KIF-chopmar 0603HaYeHns NPUMUTUBHOIO cumBoOsia OTHOLUEHNS

S00_precedes Takos:

(soo ,precedes ?sl ?s2 ?a).

HedopmanbHas cemaHTMKa Ansi MNPUMWTUBHOTO CUMBOJSIA  OTHOLUEHMSA

soojsrecedes TakoBa:

(soo. precedes ?s1 ?s2 7?a) B WHTepnpeTauuu Teopun YrnopsaoyveHusi
3/1IEMEHTOB cybonepaumnini npyHumaeT 3HadeHne TRUE Torga v TonbKo Torga, Korga
3/IeMEeHT onepauum ?sl npefluiecTByeT 3/IeMEHTY onepauum 7?s2 B 3/IeMeHTe
cybonepauuu, ynopsifodeHHOM A5 onepauumm ?a. OTO OTHOLWeHuWe onpegenser
YyacTUYHOe ynopsgoyveHue Mo afneMeHTam cybonepauuii AN KOMMJIEKCHOW

onepawum.
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6.4.3 TpuMUTUBHAA PYHKLNA OTHOLLEHUA soomap

KIF-chopmaT 0603HAUEHNUS NPUMWUTMBHOW (OYHKUMM OTHOLIEHUS Soomap

TaKoB:

(soomap ?s).

HedpopmasibHasi cemaHTVka A5t NPUMUTUBHON (DYHKLMKM OTHOLLEHMSI Soomap

TakoBa:

(= ?s1 (soomap ?s)) B MHTepnpeTauuy Teopun YNopsiioYeHUs 3/1EMEHTOB
cybonepauuini npuHumaeT 3HadeHme TRUE Torga v TONbKO Torga, korga a/emMeHT
onepauun ?sl ABMSETCA 3/1eMeHTOM cybonepaumu, ynopsgoyeHHbIM TaK, 4Tobbl OH

COOTBETCTBOB&/1 3/1IEMEHTY 7S.

6.5 OnpeaeneHnsa Teopum ynopsiaoyeHns a/IeMeHTOB cybonepayui

6.5.1 OnpegeneHne 1 (cBA3aHHOE C CUMBOJIOM OTHOLUEHUSA root_So0)

JNemMeHT onepauuu SIBASIETCS KOPHEBBLIM Y3/10M YMOPSA0UYEHHOW CTPYKTYpbI
3/1EMEHTOB cy6onepauuy A/ ornepauuyM ?a Torga M TONbKO TOrAa, Korga OH
ABMISIETCA 3/IEMEHTOM YMOPSAOYEHUSI U OTCYTCTBYET 3/IEMEHT Onepauyn, KOTOpbiii
NPeALecTBYeT eMy Npu YNopsia0ueHnN.

(forall (?s ?a) (iff (root_soo ?s ?a)
(and (soo ?s ?a)
(not (exists (?S1)

(soo_precedes ?s1 ?s ?a)))))

6.5.2 OnpepgerieHne 2 (CBA3aHHOE C CMMBOJIOM OTHOLeHMA leaf _soo0)

ANeMeHT onepauun SIBNSAETCA KOHEYHbIM Y3/10M YNOPSA0UYEHHON CTPYKTYpbI
3/1eMEHTOB cybonepauun [Ans onepauuu ?a Torga W TO/bKO Torda, Koraa OH
ABMSIETCA 3/1IEMEHTOM YMNOPSAOYEHUSI U OTCYTCTBYET 3/IEMEHT Onepauun, KOTopbiii
cnefyeT 3a HUM Npu ynopsigoueHni.

(forall (?s ?a) (iff (leaf_soo ?s ?a)
(and (soo ?s ?a)
(not (exists (?S1)
(soo,precedes ?s 7s1 ?7a)))))

6.5.3 OnpegeneHve 3 (CBA3aHHOE C CUMBOJIOM OTHOLLUEHNA next S00)

AnemMeHT onepauun ?s2 SIBNSETCA Ceaytolym 3/MeMeHToM cy6onepaumm

rnocnie afeMeHTa ?sl B ynopsiioYeHUn 3/1EMEHTOB cybonepaumii Ans onepauyn ?a
12
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Torda W TONMbKO TOrga, Korga anemeHT ?sl npegllecTByeT 3/IeMEHTy ?7S2 npu
ynopsagoyeHnn, a Mexay STUMMU 3/ieMeHTaMn npy ynopsgoveHun OTCYTCTBYET Kakow-
6o an1emMeHT cybonepaumn.

(forall (?sl ?s2 ?a) (iff (next_soo ?sl ?s2 ?a)
(and (soo_precedes ?s1 ?s2 ?a)
(not (exists (?s3)
(and (soo_precedes ?sl ?s3 7a)
(soo_precedes ?s3 ?s2 ?a)))))))

6.6 AKCMOMbI TEOPUM YNOPSAA0YEHNS 3/IEMEHTOB cybonepaumii
6.6.1 Akcnoma 1

MPUMWUTMBHBIA CMMBOST OTHOLLEHKS SO0, precedes ynopsaoyMBaeT 3/IEMEHTbI
cybonepaumii.

(forall (?s1 ?s2 ?a)
(implies (soo_precedes ?sl ?s2 ?a)
(and (soo ?s1 ?a)
(soo ?s2 ?a))))

6.6.2 AkKcuoma 2

AnemeHTbl YNopsiloYeHnsl 3M1EMEHTOB cy6onepauun sSIBASIOTCA 3/1eMeHTaMm
[lepeBa onepawyii.

(forall (?a ?s)
(implies (soo ?s ?a)
(or (root ?s ?a)
(exists (?s1)
(min_precedes ?sl ?s ?7a)))))

6.6.3 Akcuoma 3

MPUMUTUBHASA (DYHKLMSI OTHOLLEHMS SOOmap OToGpakaeT AepeBo onepauuii
Ha YNopsifOYEHHYIO CTPYKTYPY 3/1EMEHTOB Cy6onepauuii.

(forall (?s ?a)
(soo (soomap ?s) ?a))

6.6.4 Akcuoma 4

JNeMeHTbl  YNOPSAOYEHHON  CTPYKTYpbl  3/IEMEHTOB  cy6onepaupii
(hUKCHPYHOTCSt C MOMOLLBH MPUMUTUBHOM (hyHKLM OTHOLLEHUS soomap.

(forall (?s ?a)
(implies (soo ?s ?a)
(=?s (soomap ?9))))

6.6.5 Akcuoma 5

13
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MpyMUTMBHAS  OYHKUMS  OTHOLUEHUSI soomap  SIB/ISIETCS  BETB/IEHWEM
MOHOMOpdM3Ma.

(forall (?s ?a)
(or (mono (?s (soomap ?s) ?a)
(= ?s (soomap ?9))))

6.6.6 Akcuoma 6

[JepeBo onepauuii  sIBNSETCA MOPSAKOBO-TOMOMOPCIMYHBLIM B OTHOLLIEHUM
YNopsAA0YEHHON CTPYKTYPbI 3/1IEMEHTOB CyGonepaLimii.

(forall (7a ?s1 ?7s2)
(implies (min_precedes ?s1 ?s2 ?a)
(iff (soo_precedes (soomap ?s1) (soomap ?s2) 7a)
(not (exists (?s3 ?s4)
(and (min_precedes ?s4 ?s3 ?a)
(= (soomap ?s3) (soomap ?sl})
(= (soomap ?s4) (soomap ?s2))))))))

6.6.7 Akcuoma 7

MPUMUTUBHLIA ~ CUMMBOJST  OTHOLWUEHMS SO0 precedes He  sBnsieTcs
CUMMETPUYHBIM.

(forall (?a ?s1 ?s2)
(implies (soo_precedes 7s1 ?s2 ?a)
(not (soo_precedes ?s2 71 7a))))

6.6.8 Akcuoma 8

MPUMUTUBHBIN CUMBOJT OTHOLLEHMS SO0 precedes SBAAETCA TPAH3UTUBHbIM.

(forall (?a ?s1 ?s2 ?s3)
(implies (and (soo_precedes ?s1 ?s2 ?a)
(soo_precedes ?s2 ?s3 ?a))
(soo_precedes ?sl ?s3 ?a)))

7 Teopusa NPoAONXUTENbHOCTU onepawuii

B aToli Teopuu BBOAUTCA MNOHATUE «NPOAO/MKUTENBHOCTL Onepauun», B
KOTOPOI NyTEM OTOOpPaXEeHMS KaKAoW napbl TOYEK Ha HOBbI MOAKIAcC 0ObEKTOB,
Ha3blBaeMbIX «BPEMEHHble WHTepBasibl» (timeduration), Ha BpPEeMEHHOW LIKane
BBOAMTCA MeTpuKa, MpUY4eM 3TW WHTEepBaslbl B BEKTOPHOM MpOCTPaHCTBE

Y[I0B/IETBOPSAIOT OMNpee/ieHHbIM akCUoMaM.

7.1 TIpMMUTUBHBbIE OTHOLLEHUS B TEOPUN MPOAO/IHKMUTENIBHOCTU OMNepaLuii

B Henornueckoli  fiekCMke  TEOpUM  MPOAO/HKUTENIbHOCTM  onepauuii

cofepxarcs Asa NPMMUTVBHBIX CUMBO/IA OTHOLLEHWIA, @ UMEHHO:
14
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- timeduration;

- lesser.

7.2 TIPUMUTUBHbIE DYHKUUN U KOHCTaHTbI

B Henornyeckoin nekcrke Teopuu MPOLO/HKMTENIbHOCTM Onepauuii cogepxarcs
TPV NPYUMUTUBHbIX CUMBO/IA QPYHKLMWIA, & UMEHHO:

- duration (NpofoOMKNTENBHOCTD);

- add (cnoxeHue);

- mult (yMHOXeHuMe).

B Henornyeckoi nekcrke Teopuu MPOLO/HKMTENIbHOCTM Onepauuii cogepxarcs
YyeTbIpe CMMBO/IA KOHCTaHT, a UMEHHO:

-zero (Hynb);

- one (eguHULR);

- Tax+;

- max-.

7.3 Onpefensiolwe  OTHOLLIEHUSS B TEOpPMU  MPOAO/HKUTENTLHOCTU

onepauui

Henornueckasi nekcuka TeopuW MPOAOC/HKUTESIbHOCTV Onepaunii  cogepxuT

OAVH ONpeaenswmii CMMBO/T OTHOLLEHMS, & UMEHHO:
- time_add.

7.4 CBA3b C gpyrummn rpynnamMmm akCMom

Tpebyemasi 6a3oBas Teopust —aTo:

- psl core.th.

Hukakmx AeUHULMOHASIBHBIX pPacLUMPEHNA B TEOpUMU NPOLO/DKUTENBHOCTU

onepauuii He TpebyeTcs.

7.5 HedopmanbHaa cemMaHTMKa TeOpUU NPOAO/THKUTENIbHOCTM onepauni

751 TMMpMMUTUBHBIA cCMMBO OTHOLWeHMS timeduration

KIF-chopmat 0603Ha4YeHUss NPUMUTUBHOIO CMMBOJIA OTHOLLEHUS timeduration

TaKOB:

(timeduration ?d)

15
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HedpopmasnbHasi ceMaHTMKa Ans  NpUMUTUBHOIO CUMMBOJSIA  OTHOLLUEHUS

timeduration TakoBa:

(timeduration ?d) B MHTepnpeTauMn TeopuM NPOAO/HKUTENBHOCTM Oonepauuii
npuHMMaeT 3HadeHne TRUE Torga u TONbKo TorAa, korga ?d siBNsieTcsa 3/1eMeHTOM
MHOXeCTBa BPEMEHHbIX WHTEPBA/IOB B 06LWWEi COBOKYMHOCTU  AWCKYPCOB

VHTepnpeTaumn. BpemeHHble MHTEpBasIbl SIBAISKOTCS noAkateropueit o6bekTa.

7.5.2 TMNpPUMUTUBHBI/ CMMBO/ OTHOLLEHNS lesser

KIF-chopmat 0603Ha4eHns NPUMUTMBHOIO CMMBOJ1a OTHOLLEHWSA lesser TakoB:

(lesser 2d1 ?d2)

HedgopmasibHasi cemaHTVKa A5 NPUMUTMBHOIO CUMMBO/SA OTHOLWIEHMS lesser
TakoBa.

Bce BpeMeHHbIE MHTEPBasibl IMHENHO YNOPSA0YEHbI.
(lesser ?2d1 ?d2) B uHTepnpeTauum Teopun MPOLOSHKUTENBHOCTM Oonepawuuii
npuHumaeT 3HavyeHne TRUE Torga v TONbKO TOrAda, Korga 3HadyeHue BpeMeHHOro

MHTepBana ?dl MeHblle APYroro 3HaYeHUsi BPeMEHHOro UHTepsana 2d2.

7.5.3 MNpuMNTUBHbBIA cumBOon dyHKUMK duration
KIF-chopmaT 0603Ha4eHns NPUMUTUBHOTO cMMBONa (PyHKUMK duration Takos:

(duration 21 ?t2)

HedgopmasibHasi ceMaHTvka Ans NpMMUTUBHONO cumBona (hyHkuumn duration

TakoBa:

(= (duration 21 ?t2) ?d) B WHTepnpeTauuy Teopun MPOLOHKUTENIbHOCTH
onepauuii npuHumaeT 3HadeHne TRUE Torga v Tonbko Torga, korga ?d osHauvaet
BPEMEHHOW WHTEPBA/l, Ybe 3HAYEHUE SBMSETCA PACCTOSHUEM MeXay [ABYMS

BPEMEHHbIMM Toukamy 21 1 ?t2 Ha BpeMeHHOli ocu.

7.5.4 Onpepgenswowuii cMmBOa OTHoWeHMA time_add

KIF-chopmatr 0603HaveHuNs onpefensowero cCumMBosia OTHoWeHus time add

TakoB:

(time add ?t 2d)
16
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HedoopmasibHass cemaHTvka [nsi  Onpefensiiowero  cumeosa  oyHKLMK

time add TakoBa:

(= (time_add ?t ?d) ?t2) B WHTepnpeTauMm TeOpUW MPOAO/HKUTEbHOCTH
onepauuii NnpuHMMaeT 3HadeHne TRUE Torga v Tonbko Torga, korga ?t2 o3Hauvaet
BPEMEHHYI0 TOYKY, OTCTOSILLYI0 Ha paccTosiHMM ?2d OT BPEMEHHbIX TO4YeK ?t Ha

BPEMEHHOI OCML.

7.5.5 MpuMNTMBHBLIA cMMBOT PyHKuMM add

KIF-chopmaT 0603Ha4eHns NPUMUTUBHOIO cumBona pyHKumMM add Takos:

(add 2d1 ?2d2)

HedgopmasibHas cemaHTuKa Ans NpUMUWTUBHOIO CcuMBOMa (OyHKUMM add
TakoBsa:

(= (add ?d1 ?d2) ?d3) B wuHTepnpeTauMm TEOPUN MPOAOIKUTEBHOCTH
onepauuii npuHumaeT 3HadeHne TRUE Torga m Tofbko Torga, korga ?d3 o3Hauvaet
BPEMEHHOIN WHTEpPBaUT, Yb€ 3HAYEHWE SBASETCS CYMMOW 3HAYEHUI BPEMEHHbIX

nUHTepsavios ?dl u ?d2.

7.5.6 TMPUMUTUBHBLIA CMMBOJT PYHKLMM mult
KIF-chopmaT 0603HaueHns cumBoia oyHKLUM mult Takos:
(mult ?x 2d)

HedopmasibHas cemaHTvka aAns cumsona yHKUmMmM mult Takosa:

(= (mult ?x 2d) ?d2) B MHTepnpeTauun Teopum NPOAC/HKNTENBHOCTI onepauuii
npuHUMaeT 3HaveHne TRUE Torga m Tonbko Torga, korga ?d2 o3HavaeT BpeMeHHOM
WHTEpPBa/l, Ybe 3HayeHMe SBNSETCA MNPOU3BEAEHMEM 3HAYEHUIA BPEMEHHbIX

UHTEpPBaUI0B ?d 1 ?X, 1Ae ?X SIBMSIETCS 3/IEMEHTOM KOMMYTATVBHON rpynnbl.

7.5.7 CnMBOJ1 KOHCTaHTbI ZEro

He(*)opmaanaﬂ CEMaHTUKa AnAa CMMBOJ1Ia KOHCTaHTbI ZEro TakoBa:

CMBOJT Zero onpepaendetr KOHCTaHTy A1 BPEMEHHOro uHtepBaslia, KoTopas

ABNAETCHA aAAUTUBHOM eauHuLein ans doyHkummn add.

7.5.8 CuMMBOJT KOHCTaHTbI one
HedgopmasibHasi cemaHTvKa A1 CMMBOJ1a KOHCTaHTbl One TakoBa;
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CAMBO/T One O3HayaeT KOHCTaHTy, KOoTopasa ABNAAETCA My!'leI/II'I.I'II/IK&TVIBHOVI

ans doyHkumm mult.

7.5.9 CMMBOM KOHCTaHTbI Tax+
HedopmasibHas cemaHTuKa A1l CUMBOJ1A KOHCTaHTbl Tax+ Takosa:

Tax+ —MaKCMaslbHbIl BDEMEHHOVI NHTEPBaJl.

7.5.10 CMMBOJT KOHCTaHTbI TaxX-
HedhopmasnbHas cemaHTuKa Ansi CUMBOJ1a KOHCTaHTbl Max- TakoBa:

max- —MWHUMaJTbHbI BPEMEHHOI UHTepBaJl.

7.6 OnpegeneHus Teopun NPOAO/HKUTENIBHOCTM onepauuia
7.6.1 OnpepgeneHve 1

dyHkuma time_add oTobpaxaeT BpPEMEHHYH TOYKy 2?1 U BpPEMEHHONA
NHTepBan ?d Ha BPEMEHHYI0 TOUKY ?t2 Tak, YTO BPEMEHHOIN MHTepBan mexay 2l n
?t2 coctaBnsieT 7d.
(forall (21 22 2d)
(iff (= 22 (time_add 211 2d))
(and (timepoint ?t1)
(timepoint 2t2)
(timeduration 2d)
(= 2d (duration ?t2 2t1)))))

7.7 AKCUOMbI TEOpPUKN MPOAOIIHKUTENBHOCTU ornepaunii

Hwxe npmeeneH MOJIHbIA Ha60p akCnmom Ana Teopun npoao/DKUTENIbHOCTU

onepauuii.

7.7.1 Akcuoma 1

Zero, max+ u max- —BpeMeHHble UHTepPBaUlbl.

(and (timeduration zero)
(timeduration max+)
(timeduration max-))

7.7.2 AKcuoma 2

PesynbTaT C/IOXeHWSI [ABYX BPEMEHHbIX WHTEPBAsIOB Takke SBMSETCS

BpPEMEHHbIM NHTEPBaUIOM.
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(forall (?d1 2d2)

(implies (and (timeduration ?d1)
(timeduration ?d2))
(timeduration (add ?2d1 ?d2))))

7.7.3 Akcuoma 3

dyHKUMA add siBNsieTcs accoumMaTUBHON.

(forall (?d1 2d2 2d3)
(implies (and (timeduration ?d1)
(timeduration ?d2)
(timeduration ?d3))
(= (add (add ?dl ?d2) 2d3) (add ?dl (add ?d2 ?d3))))

7.7.4 Akcuoma 4

CUMBON KOHCTaHTbI Zero siBMsieTcs aaAMTUBHON eanHULEN.

(forall (?d)
(implies (timeduration ?d)
(= (add 2d zero) 2d))}

7.7.5 Akcuoma 5

BpemeHHoﬁ NHTEepBas, B3ATblli C NPOTMBOMNOJI0XXHbLIM 3HAaKOM, TakKXe ABAETCA
BpPEMEHHbIM NHTEPBa/IOM.

(forall (?d1)
(implies (timeduration ?d1)
(exists (?d2)
(and (timeduration ?d2)
(= (add 2d1 ?d2) zero))))

7.7.6 Akcuoma 6

®yHkums add ABSETCS KOMMYTaTUBHON.

(forall (?d1 2d2)
(implies (and (timeduration ?d1)
(timeduration ?d2))
(= (add 2d1 ?d2) (add ?d2 2dl))))

7.7.7 Akcuoma 7

Pe3yf|bTaT YMHOXEHNA BPEMEHHOIo WHTEpBa/la Ha CKaJ/IAPHYHO BeJIMYNHY
TaKke ABNAETCA BPEMEHHbIM UHTEPBaJIOM.

(forall (2d ?r)
(implies (timeduration ?d)
(timeduration (mult ?r 2d))))

7.7.8 Akcuoma 8
BpemeHHble MHTepBasibl MOTYT YMHOXaTbCSl Ha CKasisipbl:
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(forall (2d1 2d2 7r)
(= (mult ?r (add 2d1 2d2)) (add (mult ?r 2d1) (mult 2r 2d2))))

7.7.9 Akcuoma 9

Onepaunsi  YMHOXEHWUS BPEMEHHbIX WHTEPBA/IOB Ha CKasspbl SABNSETCA
ONCTPNOYTUBHOIA:
(forall (?d ?r ?s)

(= (mult (@add ?r ?s) 2d) (add (mult ?r 2d) (mult ?s 2d))))

7.7.10 Akcmowma 10

Onepaupsi  YMHOXEHWUS BPEMEHHbIX WHTEPBA/IOB Ha CKansApbl SBASETCA
accounaTMBHOI:

(forall (2d ?r ?s)
(= (mult (mult ?r ?s) 2d) (mult ?r (mult ?s 2d))))

7.7.11 Akcuoma 11

CuMBO/ KOHCTaHTbI ONe SB/ISIeTCA My]'IbTI/II'I]'II/IKaTI/IBHOI‘/JI EAMHMueﬁ,

(forall (?d)
(= 2d (mult one 2d)))

7.7.12 Akcnoma 12

OyHKUMA add HAa  BpPEMEHHbIX WHTEpBa/siax COXpPaHSeT  CTPYKTypy
ynopsioueHus lesser.

(forall (?d1 ?d2 ?d3)
(and (timeduration 2dl)
(timeduration ?d2)
(timeduration ?d3))
(iff (lesser 2d1 ?d2)
(lesser (add ?d1 ?d3) (add ?2d2 2d3))))

7.7.13 Akcmoma 13

Ecnn aBa BpeMEHHbIX MHTEpBasia paBHbl, TO Pe3y/nbTaT MX CIOKEHMUS Takke
OyaeT TEM Xe.

(forall (2d1 ?y ?2)
(and (timeduration 2d1)
(timeduration ?d2)
(timeduration ?d3))
(iff (= 2d1 2d2)
(= (add 2d1 2d3) (add ?d2 ?d3)))))

7.7.14 Akcvowma 14
20
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KoHcTaHTa max- MeHbLUe /1l060ro BpeMEHHOIo UHTepPBaUIa, a KOHCTaHTa Tax+
60nblLUe NH60ro BPEMEHHOIO MHTEpPBa/Ia.

(forall (?d)
(implies (timeduration ?d)
(and (lesser 7d max+)
(lesser max- ?d))))

7.7.15 Akcunowma 15

PesynbTaT CMOXeHUs /060ro BPeMeHHOTo WHTepeana (OT/IMYHOTo  OT
KOHCTaHTbl TaxX+) C KOHCTAHTOWM Max- paBeH KOHCTaHTe max-, U1 Hao6opoT; a cymmMa
KOHCTaHT max- U Tax+ paBHa Hy/o.

(forall (?d)

(implies (timeduration ?d)
(and (implies (not (= ?7d max-)) (= max+ (add ?2d max+)))
(implies (not (= 2d max+)) (= max- (add ?2d max-)))
(= zero (add max+ max-)))))

7.7.16 Akcuoma 16

®YHKLMA NPOAOKUTENBHOCTM Onepauun npuceaviBaeT BPpeEMEHHOW MHTepBa
KaukZlo/i nape BpeMEHHbIX TOYeK.
(forall (1 22)
(implies (and (timepoint ?t1)
(timepoint t2))
(timeduration (duration 21 ?t2))))

7.7.17 Akcuoma 17

Kaxaplii BPEeMEeHHOI VHTEpBa paBeH 3HAUYEHWIo coyHKLMM
NPOAO/HKNTENLHOCTM onepaLmy Ana Nio6ol napbl BPEMEHHbIX TOYEK.

(forall (?d)
(implies (timeduration 2d)
(exists (A1 ?t2)
(and (timepoint ?t1)
(timepoint 7t2)
(="d (duration 21 ?t2))))))

7.7.18 Akcuoma 18

3HayeHne yHKUMM NPOAO/DKUTENbHOCTU Onepauuy paBHO HY/I0 Torga u
TOJIbKO TOrAa, Korga [iBe BPEMEHHbIe TOUKN CoBnajatoT.
(forall (7?1 2t2)
(implies (and (timepoint ?t1)

(timepoint 72))

(iff (= zero (duration 21 2t2))

(=21 22)
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7.7.19 Akcumoma 19

3HauveHVe (yHKUMM NPOLO/HKUTENIbHOCTU Onepauun Mexay BpeMeHHbIMU
Toukamu ?M1 1 212 ABnAeTca afAuTMBHOM WHBEpCMei 3TON hyHKUuMKM  mexay
BPEMEHHbIMY ToUYKamu 2t2 n ?T1.

(forall (211 2t2)
(implies (and (timepoint ?t1)
(timepoint t2))
(= zero (add (duration 1 ?t2) (duration ?t2 ?t1)))))

7.7.20 Akcuoma 20

[ns 3agaHHOl  BpeMeHHOW Toukn ?tl, oTavmyHoin ot inf- mam  inf+,
NPOAO/MKUTENIbHOCTL OMepaumn Mexgy BpeMeHHOW Toukoi ?M wu nwboit gpyroi
BPEMEHHOW TOUKOW SBMSETCA 04HO3HAYHO ONpeaesnsieMoi.

(forall (1 22 23)
(implies (and (timepoint ?t1)

(timepoint ?t2)

(timepoint 23)

(not (= A1 inf-))

(not (= A2 inf+))

(= (duration 21 ?t2) (duration 21 %3)))

(=213 22)))

7.7.21 AKcuoma 21

MpoJo/MKNTENBHOCTL Onepauun oT 6O TOYKW, OT/IMYHOWA OT inf- go inf-,
SABNAETCA KOHCTaHTOW max-, a MPOAO/MKUTE/IbHOCTb onepaumMn OT 060 TOuKM,
OT/IMYHOIA OT inf*, A0 inf+ ABNSETCA KOHCTAHTON Tax+.

(forall (%)
(and (implies (and (timepoint )
(not (= 2t inf-)))
(= max+ (duration inf- ?t)))
(implies (and (timepoint 2t)
(not (= 2t inf->)))
(= max- (duration i ?t)))

7.7.22 Akcmnoma 22

MpoaonXknTenbHOCTL onepauun oT inf- 4o NGO TOUYKWU, OT/IMYHOIN OT inf-,
ABNSIETCA KOHCTAHTOW Tax+ , a MPOAO/IKUTENbHOCTb onepauun oT inf* go nboi
TOYKM, OT/IMYHOIA OT inf+, ABNAETCSA KOHCTAHTOM max-.

(forall (?)
(and (implies (and (timepoint 2t)
(not (= 2 inf-)))
(= max- (duration 2 inf-)))
(implies (and (timepoint 2t)
(not (= 2t inf+)))
22
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(= max+ (duration 2t inf+)))

8 Teopusa aBToMmopdnsma gepeBa 3/1IeMeEHTOB

Teopuss aBTOMOphM3Ma [depeBa 3MEMEHTOB [Aenaet  akcuoMaTtuyHol
WHTYUTUBHbIE MPEACTaBNEHNS OTHOCUTE/IbHO OFPaHUYEHUiA, B KOTOPbIX AOMYCTUMbIE

3/1EMEHTbI OAHOI onepaLymn 3aBUCAT OT 3/1EMEHTOB APYrvX onepauuii.

8.1 TMpMMWUTUBHbIE OTHOLIEHMSI B Teopuu aBTOMOpU3Ma [AepeBa
3/1eMeHTOB

B Hesormyeckoil nekcuke Teopun aBTOMOpPIM3Ma [epeBa 3/IEMEHTOB OAWH
MPUMUTVBHBIA CUMBOJT OTHOLLEHWSI, @ UMEHHO:

- ubiquitous (NOBCEMECTHBIN).

8.2 Onpepenswowye OTHOLIEHUA B Teopun asBTOMoOpU3Ma AepesBa

3/1IEMEHTOB

Henornyeckasi nekcuka Teopun aBTomopdinsma gepesBa 3/IEMEHTOB COAEPXUT
TPV OnNpeaensowmx CMMBOJ1a OTHOLLEHWIA, & UMEHHO:

- end UNCO;

- legal Tap;

- tree Tap.

8.3 CB#A3b C gpyrumu rpynnamMmm akCuom
Tpebyemble 6a30Bble TEOPUU —3TO:

- pslcore.th;

- occtree.th;

- atomic .th;

- complex.th;

- actocc.th.

Tpebyemoe aehMHNLMOHANIbHOE pacLUMPEHMe TEOPUN —3TO:
- occj)recond.def.

8.4 HedopmasibHasi CeMaHTMKa Teopuu aBTOMOp(U3MaA [JepeBa

3/1IeMeHTOB

23
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8.4.1 TMpUMUTUBHBIN CUMBOS OTHOLLEHUS ubiquitous

KIF-chbopmaT 0603HaYeHUss MPUMUTMBHOIO CKMMBOJIA OTHOLUEHUS ubiguitous

TaKOB:

(ubiquitous ??al ?a2)

HedopmasibHas cemMaHTMKa AN NPUMUTUMBHOTO  CMMBOJIA  OTHOLLEHUA
ubiquitous TakoBa:

(ubiquitous ?al 7?a2) B wuHTepnpeTauum Teopuu aBTOMOpdM3Ma [epeBa
3/1IEMEHTOB npuHMMaeT 3HadyeHne TRUE Torga v TOMbKO TOrga, Korga 3/1eMeHTbl
onepauum, KOTopble COXPaHATCA C NMOMOLLBLI0 aBToMOpdhm3ma gepeBa 3/1EMEHTOB

[Ns onepauun ?al, SBNAOTCA anemeHTaMmn cy6onepauumn ?a2.

8.4.2 Onpegensawowmii CUMBOJT OTHOLEHMA end_iso

KIF-chopmar 0603HauyeHMs1 onpegensitowero cMMBofiia OTHoweHus endjso
TaKoB:

(endjso ?sl ?s2 ?s3 ?s4)

HedopmasibHaa ceMaHTMKa [AN15 Onpefensiowero cumsoiia OTHOLUEHUA

end MNCO TakoBa:

(end iso ?s1 ?s2 ?s3 ?s4) B MHTepnpeTaumm Teopum aBTomopdmama aepesa
3/1eMEHTOB MNpuHMMaeT 3HavyeHme TRUE Torga v ToMbKO Torga, Korga cyuiectByeT
OAVH 1 TOT e aBTOMOP(IU3M [epeBa 3/IEMEHTOB, KOTOPbIi OTOGpaXaeT 3NeMeHT

?sl B 7S2, a TaKXe 3/IeMeHT ?s3 B ?754.

8.4.3 Onpepgensowmnii cmmeoa oTHoweHus legal_map
KIF-chopmaT 0603Ha4eHns onpeaensiowero cMMmBoaia oTHOWeEHKA legal map
TaKoB:

(legal map ?s3 ?s4 ?a)

HechopmasibHasi cemaHTUKa A/1s  ONpefensiiollero CUMBO/SIA  OTHOLLEHWS

legal_map TakoBa:

(legal map ?s3 ?s4 ?a) B vHTepnpetauuy Teopun aBTOMOphm3ma gepesa
3/1IeMEHTOB MpuHMMaeT 3HadeHne TRUE Torga v TonbKo TOorga, Korga CcyulecTByeT
aBTOMOpPIM3M JepeBa 3/1EMEHTOB, KOTOpbIi OTOOpakaeT 3fieMeHT ?s3 B 754,

COXpaHsist oNyCTUMbIE 3/1IEMEHTHI AJ1s1 onepauum ?a.
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8.4.4 Onpegensaowmi CUMBOJT OTHOLLIEHMS tree_map

KIF-chbopmaT 0603Ha4YeHns onpeaensiowero CUmMBosia OTHOLEeHNUs tree map

TaKOB:
(tree map ?s1 ?s2 ?al ?a2)

HechopmasibHasi cemaHTUKa A1a  ONpefensiollero CUMBO/MA  OTHOLLEHMS

tree map Takosa:

(end iso ?s1l ?s2 ?al ?a2) B nHTepnpeTauumn Teopun asTomopcmama gepesa
3/1IEMEHTOB MpuHUMaeT 3HadeHne TRUE Torga v ToMbko Torda, Korga swboe
oTobOpaXkeHve Ha JOMNYyCTUMOE [AepPeBO 3N1EMEHTOB, KOTOPOE COXpPaHSeT A0MNYCTUMblEe
anemeHTbl ?7al n oTo6paxaeT aneMeHT ?sl B ?s2, coxpaHsAs AepeBo onepauuii 4ns
?a2.

8.5 OnpepgeneHna Teopum aBToMOpPr3Ma gepeBa 3/1EMEHTOB

Onpepaenexunsi, BBefAeHHble Teopueit aBToMopdM3Ma AepeBa 3/1EMEHTOB,
TaKoBbI:

8.5.1 OnpegeneHve 1

OfOvH 1 TOT Xe aBTOMOpPdU3M, KOTOpPbI OTOBpaxaeT aneMeHT ?sl B ?s2, a
Take oTobpaxaeT aNemMeHT ?s3 B 7s4.

(forall (?sl ?s2 ?s3 ?s4) (iff (endjso 21 ?s2 ?s3 ?7s4)
(exists (?s5 7s6)
(and (precedes ?s5 ?sl)

(precedes ?s5 7s3)

(precedes ?s6 7s2)

(precedes ?s6 7s4)

(tree_equiv 7s1 ?s2)

(tree_equiv ?s3 ?s4)

(tree_equiv ?s5 ?s6))))

8.5.2 OnpegeneHve 2

ABTOMOPCHM3M [iepeBa 3/1EMEHTOB, KOTOPbIi 0TO6paxaeT 3N1eMeHT ?s3 B ?s4
1 COXpaHaeT A0NyCTUMbIE 3/IEMEHTLI onepauum ?a.

(forall (?s ?s3 ?s4) (iff (legal_map ?s3 ?s4 ?a)
(and (occurrence_of ?s3 ?a)
(occurrence_of ?s4 ?a)
(tree_equiv ?s3 ?s4)
(forall (?s1)
(implies (occurrence_of ?sl ?a)
(exists (7s2)
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(and (occurrence_of ?s2 ?a)
(legal 7s2)
(endjso ?s1 ?s2 ?s3 ?s4)))))))

8.5.3 OnpepgeneHve 3

Jonyctumblii aBTOMOpPIM3M [AepeBa 3MEMEHTOB COXpPaHsAeT AOonyCTUMbIe
aNeMeHTbl 7al n oTobpaxaeT 3/eMeHT ?sl B ?S2, a TakkKe COXpaHsieT [AepeBo
onepauuii gns ?a2.

(forall (?al ?a2 ?s1 ?s2) (iff (tree_map ?s1 ?s2 ?al ?a2)
(and (legal_map 7s1 ?s2 ?al)
(forall (?s3 ?s4)
(implies (min_precedes ?s3 754 7a)
(exists (?s5 7s6)
(and (min_precedes ?s5 ?s6 ?7a2)

(endjso ?s3 ?s5 ?sl ?7s2)
(endjso ?s4 ?s6 2s1 ?s2))))))))

8.6 AKCUOMbI TEOPMM aBTOMOPhM3Ma AepPEBA 3/IEMEHTOB

Hwxe npvBegeH nosHblii HAabop akcuoM A/1s Teopun aBToMopchusma gepesa
3/IEMEHTOB.

8.6.1 Akcuoma 1

Ecnm ?a2 aBnsetca yoObuKBUTapHOW onepauueli gna onepauun ?al, To
3nemMeHTbl cybonepauun Ha gepeBe onepauuii A8 onepaumu ?a2 coxpaHsilTcs C
MOMOLLbI0 aBTOMOP(M3MOB [epeBa 3MEMEHTOB, KOTOPOE COXPaHsAeT AOMyCTUMble
anemeHTbl onepauumn ?al.

(forall (?al ?a2 ?s1 ?s2)
(implies (and (ubiquitous ?al ?a2)
(min_precedes 7s1 ?s2 ?a2))
(exists (?s3 ?s4 ?s5 7s6)

(and (tree_equiv 7s1 ?s2)
(tree_equiv ?s3 ?7s4)
(occurrence ?s5 ?al)
(occurrence ?s6 ?al)
(legal_equiv ?s5 ?s6)
(endjso ?s3 ?s4 ?s5 ?s6)))))

8.6.2 AkKcuoma 2

Ecnmn ?a2 asnsetcs youkBuTapHoii onepauyvein ana onepauyum ?al, To fobble
aBTOMOPIM3MbI AepeBa 3/1IEMEHTOB, KOTOpble COXPaHSAT 3/1eMeHTbI cybonepaumu
Ha AepeBe onepauuwii Ans onepaumn ?a2, Takke COXPaHST AOMNYCTUMbIE 3/IEMEHTbI
onepauumn ?al.
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(forall (?al 7a2 ?s1 ?s2)
(implies (and (ubiquitous ?al ?a2)
(min_precedes ?s1 ?s2 ?a2))
(not (exists (?s3 ?s4)

(and (occurrence ?s3 ?al)
(occcurrence ?s4 ?al)
(legal_equiv ?s3 ?7s4)
(endjso ?s1 ?s2 ?s3 ?s4))))))

8.6.3 Akcuoma 3

Kaxpablii an1emMeHT onepauuu, COXpPaHeHHbIi C MOMOLLb aBTOMOPIM3MOB

[lepeBa 3/IeMeHTOB, COXpaHsieT AONyCTUMbIE 3M1EeMEHTbI onepaumn ?al u sBnsieTcs

3/1IEMEHTOM cybonepaumm yonkBUTapHON onepauumu.

(forall ?al ?a2 ?s1 ?s2 ?s3 7s4)
(implies (and (ubiquitous ?al ?a2)

(occurrence ?s3 ?al)

(occurrence ?s4 ?al)

(legal_equiv ?s3 ?7s4)

(end_iso 7s1 ?s2 ?s3 ?s4))

(exists (701 ?02)

(and (occurrence 701 ?al)
(occurrence ?02 ?al)
(subactivity_occurrence ?s1 ?01)
(subactivity,occurrence ?s2 ?01)))))

9 Teopusa 060/104YKM Oonepauuni

basoBasi  Teopuss  0060/I0MKM  onepaumii  ycTaHaBnvBaeT

aKCNOMBbI,

OTHOCALWMECA K B3aI/IMO,D|EI7ICTBI/IIO mexay 3aneMeHTaMu BHYTPEHHUX WU BHELWHUX

OI'IGpélLI.I/IVI. B yacTHOCTK, nocnegHUMn MoryT ObITb onepaunn, KOTopblie obsa3aresibHo

OO0JDKHbI BO3HUKaTb MpPU MOABJIEHN O0NYCTUMbIX 3/1EMEHTOB Onepauunn, a Takke

MOryT ObITb BHELUHVE onepaunn, KOTopble 3anpewarnT X nodssieHne npu Hanydmm

HEKOTOpPbIX 3/IEMEHTOB onepauun.

9.1 MPUMUTUBHbIE OTHOLLEHNS B TEOPUN OOOJTIOHKM OnepaLnii

B Henormueckoii nekcuke Teopunm 060MNOYKM OMepauunini cogepxaTcs asa

NPUMUTUBHBIX CMMBOJ1A OTHOLUEHWIA, & UMEHHO:

- envelope (060/104Ka):

- umbra (TeHb).

9.2 Onpegensiolme OTHOLWEHNS B TEOPUN 0GOOYKM Orepauuii
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OTCyTCTBYIOT.

9.3 CBA3b C gpyrumMu rpynnamMmy akCuom

K 6a30BbiM TeopusM, KOTOpble HeoOXoAuMMbl AN1A  Teopun  060M0YKM
onepauuii, OTHOCATCS:

- psicore.th;

- occtree.th;

- subactivity.th;

- atomic .th;

- complex.th;

- actocc.th.

JedmHnynoHansHoe paclimpeHne, Tpebyemoe B Teopun 0060M04YKM Onepauuii,

TaKoOBO:

— embedding .def.

9.4 HedhopmMasibHasi ceMaHTVKa Teopun 060/104KN onepaumii

9.4.1 MNpPUMUTUBHBIA CUMBOJ/ OTHOLWEHUSA envelope

KIF-cpbopmaT 0603Ha4eHns cMMBOJ/1a OTHOLIEHUS envelope Takos:

(envelope ?al ?a2 ?s)
HedhopmasibHasi cemaHTvka 4151 CUMBOJIa OTHOLLEHMS envelope TakoBa:

(envelope ?al 7?a2 ) B uWHTepnpetauuuM Teopuu 060/OYKM Onepauum
npuHumaeT 3HaveHne TRUE Torga v To/bko Torga, Korga [AepeBo onepauuvii ans
onepauum ?a2 c KOPHEBLIM Y3/10M ?S COAEPXUT BCE BHELLHWE 3/1IEMEHTbI onepauuu,

BO3HMKAOLEN ANS AONYyCKAaeMbIX 3/IEMEHTOB onepauun ?al.

9.4.2 TMpUMUTUBHBIN CUMBOJT OTHOLLEHUS umbra

KIF-choopmaT 0603Ha4YeHns 3/IEMEHTAPHOIO CUMBOJIA OTHOLLEHWA umbra
TaKoB:

(umbra ?al ?a2)

HechopmasibHasi cemaHTUKa /1 CUMBOJ1a OTHOLLEHNST umbra TakoBa:

(umbra ?al ?a2) B uUHTepnpeTauMm TeOpPUM 0O0I0YKM Oonepauui NpUHUMaeT

3HaueHne TRUE Torga v Tonbko Toraa, Korda Aepeso onepauuii Ans onepauun ?a2
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C KOPHEBbIM Y3/10M 7S COLEPXUT BCE BHELLHWE 3/IEMEHTbI ONepauuu, 3anpeLleHHo

B JONnycKaembIX 3n1eMmeHTax onepauun ?al.

9.5 OnpepgeneHnss Teopum 060/104KM ONepaumii

OTCyTCTBYIOT.

9.6 AKCMOMbI TeopuM 060/104KN OnepaLmii

Hwxe npvBeaeH NosHbIii HAGop akcUoM A1 TEopUM 060/104KN OnepaLid.

9.6.1 Akcuoma 1

Kaxxgoe gepeBo onepauuii MMeeT CBOK 060/104Ky onepavuii.
(forall (?a2 ?s)
(implies (root ?s ?a2)
(exists (?al)
(envelope ?al ?a2 ?7s))))

9.6.2 Akcuoma 2

Kaxgoe fepeBo onepaumnii IMEeT CBOK «TEHEBYHD» OnepaLmio.

(forall (7a2 ?s)
(implies (root ?s ?a2)
(exists (?al)
(umbra ?al ?a2 ?9))))

9.6.3 Akcuoma 3

/lobasa akTMBHasA 06/1acTb OBOMIOUKA He SABMSETCA akKTUBHOMW 061acTblo
nepBoHaYasibHOI (MCX0AHOI) onepaumn.

(forall (?al ?a2 ?s ?s1)
(implies (and (envelope ?al ?a2 ?s)
(live_branch ?s1 ?s ?al))
(not (dead_branch ?s1 ?s ?a2))))

9.6.4 Akcuoma 4

Nobas akTMBHasA «TeHeBas» 06MacTb He SBNSETCS aKTUBHOW 06/1acTbio
nepBoOHaYasIbHOW (MCXOZHOW)oNepaunn.

(forall (?al ?a2 ?s ?7sl)
(implies (and (umbra ?al ?a2 ?s)
(live_branch ?s1 ?s ?al))
(not (live_branch ?s1 ?s ?a2))))

9.6.5 Akcuoma 5

Jobas akTMBHas 4acTb onepaunn AsndeTcA aKTMBHOI YacTblo ee 060/I0UKMN.
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(forall (?al ?a2 ?s ?7sl)
(implies (and (envelope ?al ?a2 ?s)
(live_branch ?s1 ?s ?a2))
(live_branch ?s1 ?s ?al)))

9.6.6 Akcumoma 6

JllobGasi HeaKTMBHas YacTb Onepauun SIBNSIETCS aKTUBHOW «TEHEBOM» YacTbio.

(forall (?al ?a2 ?s ?7sl)
(implies (and (umbra ?al ?a2 ?s)
(dead_branch 7s1 ?s ?a2))
(live_branch ?2s1 ?s ?al)))

9.6.7 Akcuoma 7

O6onouka AnA onepauun ?al ABMASETCA HEOTPAHWYEHHOW B aKTUBHbIX
obnacrtax gna onepauum ?al.

(forall (?al ?a2 ?s ?0)
(implies (and (envelope ?al ?a2 ?s)
(occurrence ?0 ?al)
(root_occ ?s ?0))
(unconstrained ?0)))

9.6.8 Akcuoma 8

«TeHeBass» obnactb As1a onepaumm ?al  SBNSETCA HEOTPaHUYEHHOW B
HeaKTUBHbIX 06nacTsax ana onepauum ?al.

(forall (?al ?a2 ?s ?0)
(implies (and (umbra ?al ?a2 ?s)
(occurrence ?0 ?al)
(root_occ ?s ?0))
(unconstrained ?0)))
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MpunoxeHne A

(o6s3aTeNbHOE)

Mcnonb3oBaHue I/I,EI,eHTI/ICbI/IKaTODOB CTaHOapTHOIo A3blka onuncaHusa

cuHTakcuca (ASN.1) B ctaHgapTax nogkomuteTa MK 4

Ons o6ecneyeHns OA4HO3HAYHON MAEHTUUKAUUN  UHGOPMALMOHHOIO
o6beKkTa B OTKPbITO CUCTEME HACTOSILLEMY CTaHAapTy MNPUCBOEH CriefytoLuii
ngeHTugmkaTop oobekTa:

iso standard 18629 part 13 version 1

Cwmbicn aTOro 0603HayeHns ykasaH B CO/M3K 8824-1 un onucaH B LCO
18629-1.
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MpunoxeHne B
(cnpaBo4yHOE)
Mpumep onucaHWsa MPoOM3BOACTBEHHOIO MNpouecca B COOTBETCTBUU C

HacToAlWMM CTaHOapTOM

Llenslo paHHOro npunoXeHns <BNSeTCA npefocTaBfieHne noapo6HOro
CLeHapus 1cnosb3oBaHMsa s3bika cneumdivkaumii npouecca (PSL) cornacHo LNCO
18629 B uensax pasgeneHns vHgopmauum B pabotax, CBA3aHHbIX C BbINOJIHEHVEM

MHOXeCTBa NPOV3BOACTBEHHbIX (DYHKLMIA.

YKasaHHbll cueHapui ABNseTcH PYHKLMOHa/TbHO COBMECTVMbIM
NPOU3BOACTBEHHbLIM CLeHapueM. ocnegHee 0O3HayaeT, YTO €ero Lesblo SABAseTcs
WANKCTpaumusa Toro, kak PSL-3bIK MOXHO MCMNO/b30BaTb A5l 06/ierdyeHns obmeHa
NPON3BOACTBEHHON MHGIOPMaLMeli B MpOMbILLIEHHON cpefe. B OCHOBHOM B 3TOM
CueHapuu [JenaeTcsa akueHT Ha Bonpocax o6MeHa WHGopmauuvei  mexay
WHXEHEPOM-TEXHO/IOTOM M AWCMEeTYEepOM  Mpeanpusatus  MenKoCepUiAHOro

Npou3BOACTBA.

B paHHOM nmpunoxeHun 6onee Nogpo6bHO PacCMOTPEH KOHTPOSIbHLIA Npumep,
npvBedeHHbin B WCO 18629-11:2005 (npwnoxeHne C) aAnsg uwanwcTpaumm
HEKOTOPbIX MOMOXEHWUI TEOPUA MPOLO/KUTENBHOCTU U YNOPSA0YEHUs onepauuii B
onucaHuy NPoOu3BOLCTBEHHONO Npouecca U3roToBMEHUS n3genus, umeHyemoro GT-
350.

B.1 TlNpou3BoACTBEHHbIE MPOLECCHI U3roToBsieHna nigenma GT-350

B paHHOM pasfene pasfnyHble BHYTPULEXOBbIE MPOLECChl 06beAVHEHbI B
COBOKYMHOCTb Onepauuii BbICOKOTO YPOBHS, NpeAanucbiBaeMyto A/s U3rotoBeHns
n3pgenusa GT-350. Kak ykaszaHO B CTPYKType KoHeuyHoro usgenus GT-350 (cm. NCO
18629-11:2005, Ta6bnmuya C.1), KOMNAEKTywWmMe 3TOro M3genus fmbo 3akynaror,
nnbo nosyyalT No AOroBopy C cybnoapagvmkoM, Mo W3roTOB/ISAIOT HAa CamMoM
npegnpuatin.  Mpy onucaHMM 3TUX MPOLECCOB  pacCcMaTtpuBaloT — onepauuu,
BbINOJIHAEMbIE MPW  BHYTPUXO3ANCTBEHHOM  W3rOTOB/IEHWM KOMMIEKTYHOLLIMX.
Mopo6HbI «BEPTUKa/TbHbIN» aHa/iM3 MNPOM3BOACTBEHHOrO npouecca opmupyet

MOJSIHYI0 KapTWUHY UCXOAs M3 abCTPaKTHOW onepauun «u3roToBrieHne usgenust GT-
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350», KoTopas paclumMpeHa BHU3 40 BHYTPULEXOBOIO YPOBHA.

Kak nokaszaHo Ha pucyHke B.1l, npouecc usrotossieHus usgenua GT-350
pa3dbuT Ha LWeCTb OCHOBHbIX YacTell, NepBble NATb W3 KOTOPbIX TaKOBbI:
N3roTOBNIEHME  UHTEpPbepa, W3rOTOB/IEHWE MNPMBOAA, W3TOTOB/IEHME  Ky30Ba,
W3roToBNEHNE [ABUratens W W3roToB/IEHWE  LIAacCU. 3T uyacTh npouecca

HeyrnopsiJoYeHbl MO OTHOLUEHWIO ApYr K [Apyry, OJHaKo OHW [O/KHbl  ObITb
3aBepLUEHbl 40 Havala OKOHYaTesIbHOM COopKN.

PucyHok B.1 - bBrok-cxema npov3BOACTBEHHOIO npolecca BbICOKOTO YPOBHSA,
NpUMeHsIeMOro ansa n3rotosseHuns nsgenus GT-350 [8]

PSL-npepctaBneHne nNpogo/HKATENBHOCTA U YNoOpsAovYeHMs onepauuii B
npoLiecce BbICOKOrO YPOBHA pacluMpsieT OCHOBaHHOE Ha BHeELWHeM sjpe
npeactaBneHve criefylowmMm o6pasom:

(subactivity make-chassis make_gt350)
(subactivity make-interior make_gt350)
(subactivity make-drive make_gt350)
(subactivity make-trim make_gt350)
(subactivity make-engine make_gt350)
(subactivity final-assembly make_gt350)

(forall (?0cc)
(<=> (occurrence_of ?occ make_gt350)
(exists (?occl ?occ2 ?0cc3 ?0ccd ?occh ?0cch)

(and (occurrence_of ?occl make_chassis)
(occurrence_of ?occ2 makejnterior)
(occurrence_of ?occ3 make_drive)
(occurrence_of ?occ4 makejrim)
(occurrence_of ?occ5 make_engine)
(occurrence_of ?0cc6 final_assembly)
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(subactivity _occurrence ?occl ?occ)

(subactivity _occurrence ?occ2 ?0cc)

(subaclivity _occurrence ?occ3 ?0cc)

(subactivity _occurrence ?occ4 ?0cc)

(subactivity _occurrence ?occ5 ?occ)

(subactivity _occurrence ?0cc6 ?0cc)

(soo_precedes (soomap ?o0cd) (soomap ?occ6) make gt350)
(soo_precedes (soomap ?occ?) (soomap ?occ6) make gt350)
(soo_precedes (soomap ?occ3) (soomap ?occ6) make gt350)
(soo,precedes (soomap ?occ4) (soomap ?occ6) make gt350)
(soo_precedes (soomap ?0cch) (soomap ?0cc6) make gt350)))))))

B aTOM npefcTaBneHun CMMBOS OTHOLLEHUS SO0. precedes UCMonb3yeTcs Ans
yKasaHus orpaHuyeHunii Npy ynopsigoveHnn anemMeHToB cybonepaumnii make chassis,
make interior, make drive, make engine u final assembly. HedopmanbHO kaxgasi
U3 CTpesioyek, M3006paxeHHbIX Ha pucyHke B.1l, cooTBeTCTByeT CUMBOJY (DOPMYib
soo_precedes. CvMBO hOPMy/ibl SOOMap MCMO/b3YeTCA ANA pas/IMyeHnss siHbbIxX

BO3MOXXHbIX MHOIO4YMC/1IEHHbIX 3/1TEMEHTOB cy6onepau,|/||7|.

Kaxgass M3 ykasaHHbIX abCTpaKTHbIX oOnepauuin  OyaeT paccMOTpeHa
[OMNOMHNTENIbHO, OfHAKO AN NPen/IoKEHHOr0 B AaHHOM MPUIOXEHUU npuMepa Bce

U3 HUX aHaNN3NPOBATLCS He GyayT.

Ha ocHoBe HOEP3-npefctaBneHnsi mpouecca W3 abCTpaKTHbIX onepauui,
BCTPEUAIOLMXCA HA pas3/IMUHbIX aTanax Npou3BOACTBEHHOrO npouecca, 6yayT B3ATbI
HEKOTOPbIE MPUMEpPbI ONUCAHUA MPOLLECCOB, WCMONb3YKWMX PSL-npeacTasnieHve
NPOAO/DKUTENBHOCTN U YNOPSAOYeHUs  onepauuii, KOTOpoe PacCMOTPEHO B

HaCTOSILLIEM CTaHaapTe.

B.11 AG6cTpakTHas onepauus «M3rotoBfeHne asurarens»

Cb6opky ppuratens wusgemmss GT-350 OCYLWECTBAIOT Ha  HECKOJIbKUX
nogpasaeneHnsix HesaBUCUMbIX pabounx ctaHuuin (CMW). Mpouecc M3roToBneHUs
ABUraTens nokasaH Ha pucyHke B.2. [uratesib COCTOMT M3 6/10Ka LWINHAPOB,
nepefaToyHoro MexaHusma W MNpUBOAHLIX CcoefuHeHuin. [lognpouecchbl cH60pkm
noapo6bHO onucaHbl Hke. C6opky Auratena msgenusa GT-350 npoussognnn Ha

C6OPOYHON IMHKK, HAa YTO BbISIO 3aTPAYEHO 5 MUH.
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PucyHok B.2 - Briok-cxema npouecca nsrotosneHus asuratens nigenms GT-350 [8]

PSL-npefctaBnieHre NPOAO/IKUTENIBHOCTU U YNOPSAOYEHUS] HEKOTOPbIX
onepauuii 1 CBSI3aHHOWN € NPOU3BOACTBOM WMH(IOpPMAaLMW Ha 3Tane U3roTOBMEHUS
ABurartesns TakoBo:

(subactivity make_block make_engine)
(subactivity make-harness make_engine)
(subactivity make-wires make_engine)
(subactivity assemble_engine make_engine)

(forall (?occ)
(<=> (occurrence_of ?occ make_engine)
(exists (?occl ?occ2 ?occ3 ?occd)

(and (occurrence_of ?occl make_block)
(occurrence_of ?occ2 make_harness)
(occurrence_of ?o0cc3 make_wires)
(occurrence_of ?occ4 assemble_engine)
(= (duration (beginof ?occl) (endof ?occl)) 10)
(= (duration (beginof ?0cc2) (endof ?0cc2)) 5)
(= (duration (beginof ?occ3) (endof ?occ3)) 12)
{= (beginof ?occ4) (time_add (endof ?occ3) 10))
(subactivity _occurrence ?occl ?occ)
(subactivity _occurrence ?occ2 ?0cc)
(subactivity _occurrence ?occ3 ?0cc)
(subactivity_occurrence ?occ4 ?0cc)
(soo_precedes (soomap ?occl) (soomap ?occd) make gt350)
(soo_precedes (soomap ?occ?) (soomap ?occd) make gt350)
(soo_precedes (soomap ?occ3) (soomap ?occd) make gt350)))))

B sToM npeacTaBneHUM CUMBOJT OTHOLLEHMS SO0 precedes MCMONb3YyHOT 414
yKazaHusl orpaHUYeHuin Npu yrnopsigoyeHMn 3anemeHToB cybonepaumii make block,
make harness, make_wires n make_engine. HedpopmasibHO Kaxkgast U3 CTpenoyek,
N306paXKeHHbIX Ha puUcyHke B.2, cooTBeTCTBYeT cumMBOJY hOpMysbl SO0 precedes.
CumBon popMy/ibl  SOOmap WCNOMb3YT AN pa3MyeHns obblX BO3MOXHbIX
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MHOFOYMC/IEHHBIX 3/IEMEHTOB CybonepaLuii.

Kpome ToOro, 3ato npefcTaBfneHne ykasblBaeT, 4TO MPOAO/IKUTENBHOCTb
anemeHTa cybonepauum make_block coctaBnseT 10 eAuHUL,  BPEMEHMW,
NPOLO/MKUTENILHOCTL 3/ieMeHTa cybonepaumn make harness - 5 efuHUL, BpeMeHN,
a NPoJo/MKUTENBHOCTL 3/IeMeHTa cybonepauun make wires - 12 eAnHUL, BPEMEHW.
Kpome TOro, 3To npeacTaB/ieHWE WCNO/b3YyeT CUMBOM (pyHKUMM time.add pgns
yKasaHus TOro, 4TO 3/1IeMeHT cybonepaumm assemble engine HaunHaetcs Ha 10

e/IMH1L, BpeMeHW no3xe asieMeHTa make_wires.

B.1.2 A6cTpakTHaa onepauuys «M3rotoBsieHMe 6/10Ka LUINHOPOB»
Bnok unnuHapos nsgenua GT-350 U3roToBAAIOT B BUAE NOACOOPKN ABUraTens
3TOr0 M3genus, Yto npedycmarpuBaeT paboTbl MTEHOro MpPovM3BOACTBA U Lexa

MexaHoo6paboTkn (CM. pncyHok B.3).

PucyHok B.3 - Briok-cxema nporecca u3rotobsieHus 6s10ka unnuHapos nsgenvs GT-350 [8]

Janee npvBeneHo PSL-npeactaBneHne NPOAO/IXUTENIbHOCTU "
YNOpA4OYEHNS  HEKOTOPbIX  Onepauuin 1 CBA3AHHOW € NPOM3BOACTBOM
WH(popmaLumMmM Ha aTane U3roToBaeHns 670ka LMANHAOPOB:

(subactivity produce_molded_metal make_block)
(subactivity machine_block make_block)
(primitive machine_block)

(primitive produce_mo!ded_metal)

(forall (?occ)
(<=> (occurrence_of ?occ make_block)
(exists (?occl ?o0cc2)
(and (occurrence_of ?occl produce_molded metal)
(occurrence_of ?occ2 machine_block)
(= (beginof ?occ2) (time_add (endof ?occl) 12))
(soo_precedes (soomap ?occl) (soomap ?occ2) make_block)))))
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[JaHHoe npeacTaBfieHne WCNoOMb3yeT CcuMBOA  (OyHKUMKM time_add gns
yKasaHusa TOro, 4To afieMeHT cybonepaumm machine block subactivity HauMHaeTcs
Ha 12 eguHWY, BPEMEHM TMO3KE OKOHYaHWA  3IEMEHTa  cybonepauuun

produce molded metal.

B.1.3 AG6cCTpakTHasa onepauusi «/3rotoBneHme xryTta»

MepeaatouHblii MexaHu3m m3gennsa GT-350 M3roToBAAOT B BMAe MoACOOpKK
Asuratena 3T0ro M3genus, 4To npegycmatpvsaeT paboTbl kabesbHOW MacTepckoi
(cm.  pucyHok B.4). PucyHok B.5 6onee nogpobHO WAMHOCTpUMpYEeT npouecc
W3roTOB/IEHUSI HKIYTOB, COOPKY KOTOPbIX BbINOSHAET MOHT&XHUK B KabesibHOM

MacTepCKOn, YTO 3aHMMaeT y Hero 10 MWH Ha OAWH KOMM/IEKT.

Xiru

PucyHok B.4 - Bnok-cxema npotecca n3rotoBnieHus xryta ansa migenus GT-350 [8]

PSL-npeacTaBfieHne MNPOAO/KUTENBHOCTM 1 YNOPSAA0UYEHUS HEKOTOPbIX
onepauuiti 1 cBA3aHHOW C NPOM3BOACTBOM MHGOPMAaLIM HA 3Tarne W3roToB/IeHUs
XTYTOB TaKoBO:

(subactivity make_harness_wire make_harness)
(subactivity assemble_harness make_harness)
(primitive assemble_harness)

(forall (?occ)
(<=> (occurrence_of ?occ make_harness)
(exists (?occl ?occ2 ?occ3)
(and (occurrence_of ?occl make_harness_wire)
(occurrence_of ?occ2 assemble_harness)
(leaf_occ ?occ3 ?occl)
(soo_precedes (soomap ?occ3) (soomap ?occ2) make_harness)))))
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[JaHHoe  npefcTasnieHue  popmanusyeT  cneuudpykaumio - npouecca,
N306paXKeHHOro Ha pucyHke B.5, 1 1cnonb3yeT cMMBON OTHOLWIEHWS SO0 precedes
0N yKasaHus orpaHuyeHuii 3nemeHToB cybonepauuini make_harness_wires u
assemble wires. HedopmasibHO Kaxgas n3 cTpenoyek, N306paXeHHbIX Ha PUCYHKe
B.5, cooTBeTcTBYyeT s00 “precedes. Soomap MCMO/Mb3YIOT A8 pas/IMYeHUs obbIX

BO3MOXXHbIX MHOTO4YMUC/1€HHbLIX 3/IEMEHTOB Cy60|'|€p61Ll,|/|l7|.

PucyHok B.5 - Briok-cxema npougecca M3roToB/IEHNS XryTa NpoBOAKY [8]

B.1.4 W3rotoBsieHMe XIyTOB MNPOBOAKU

KomniekT Xrytos nposogkn ana usgennsa GT-350 n3rotosnisawT B Buge
noac6bopku agpuratens aToro usgenus, 4to npegycmarpusaet paboTbl kabenbHOM
MaCTepPCKOiA.

PSL-npencrasneHne MpoAO/DKATENIBHOCT W YNOPAAOYEHUA HEKOTOPbIX
onepauuii U cBA3aHHO C NPOM3BOACTBOM MH(pOpMaLMM Ha 3Tane M3roToB/EHUS
NpoBOJOB TaKOBO:

(subactivity extrude make_harness_wire)
(subactivity twist make _harness_wire)
(subactivity jacket make_harness_wire)
(primitive extrude)

(primitive twist)

(primitive jacket)

(forall (?occ)
(<=> (occurrence_of ?occ make_harness_wire)
(exists (?occl ?occ2 ?o0cc3 ?occd)
(and (occurrence_of ?occl extrude)
(occurrence_of ?occ2 twist)
(occurrence_of ?occ3 jacket)
(occurrence_of ?occ4 assemble)
(soo_precedes (soomap ?occl) (soomap ?occ2) make harness_wire)
(soo_precedes (soomap ?occ3) (soomap ?occd) make _harness_wire)
(soo_precedes (soomap ?occ2) (soomap ?occ3) make harness_wire))))

38



FOCT P WCO 18629-13-2011

JaHHoe  npepncTasnieHue  popmanusyeT  cneuudpykaumio - npouecca,
N306paXKeHHOro Ha pucyHke B.6, a Tawke ucnonb3yeT So0 precedes ANns ykasaHus
orpaHuMyeHunii aN1eMeHTOB cybonepaLunini aKCTpy3uM 060/10UKKN, CKPYTKM MNPOBOAOB,
3aK/1l04eHns NMpoBoJoB B 060/104KY U cOOpkM. HedhopmasibHO Kaxaas U3 CTpesiovex,
n306paXKeHHbIX Ha puUcyHKe B.6, cOOTBETCTBYET S00_precedes. Soomap UCMosb3yoT

ONA pas3indyeHna N06bIX BO3MOXHbIX 9N1EMEHTOB cy6onepau,|/||7|.

PucyHok B.6 - Bnok-cxema npouecca U3rotoBneHns nposogos ansa usgenva GT-350 [8]
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MpunoxeHne [OA

(cnpaBOYHOE)

CBe,u,eva O COOTBETCTBUN CCbIJZIOYHbIX MeXAYHapOoAHbIX CTaHAapPTOB

CCbI/IOYHbLIM HaUMOHaNbHLIM cTaHgapTam Poccuiickoli ®enepaumnmn

Tabnunya AA. 1

O603HayYeHne CCbI/IOYHOro CreneHb O603HayYeHne 1 HaumeHoBaHve
MeXayHapoAHOro COOTBETCTBUS COOTBETCTBYIOLLENO HALMOHASILHOIO
cTaHaapTa cTaHaapTa
MCO/M3K 8824-1 IDT FOCT P MCO/M3K 8824-1:2001

«VHhopMaLUOHHan TeXHOIOMMS.
ABCTpaKTHas CMHTaKcu4eckas
HoTauusa Bepcumn oguH (ACH.1). YacTb
1. CneundmKaLMs OCHOBHOM
HoTaLUumn»

MNC015531-1 toT FOCT P NCO 15531-1:2008
«MpoMmbILLEHHbIE
aBTOMaTU3UPOBAHHbIE CUCTEMBI U
nHTerpauus. faHHble no ynpasieHuio
NPOMbILLMEHHBIM NPOU3BOACTBOM.
Yactb 1. O6wuii 0630p»

NCO 18629-1:2004 - *

NCO 18629-11:2005 —

MNCO 18629-12:2005 -

*

*

* COOTBETCTBYWOLWNIA HaLMOHa/bHbIA CTaHAapT OoTcyTcTByeT (B paspabotke). [o ero
YTBEPXAEHNS PEKOMEHAYEeTCs MCNosib30BaTb MEPEBOJ HA PYCCKUMA  S3blK  AAHHOMO
MeXyHapoAHoro ctaHgapTa. NepeBog A4aHHOIo MeXAyHapoAHOro CTaHAapTa HaxoauTes B
defepanbHOM MHPOPMALMOHHOM (hOHAE TEXHWUYECKMX PEr/TAMEHTOB U CTaHAAPTOB.

MpumeyaHne - B HacTosAweli Tabnvue WUCMNOMb30BaHO crefylollee YC0BHOE
0603HaYeHne CTENEHN COOTBETCTBUSI CTaHA4APTOB:

IDT - npgeHTn4YHble cTaH4apThl.
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Bubnnorpadms

Cucrtemsl NPOMbILLNIEHHO  aBTOMartusauuu U UHTerpauus.
MpeactaBneHe AaHHbIX O NPOAYKUMM M 06MeEH fdaHHbiMKU. YacTb 11.

MeTogbl onucaHuns: cnpasoYyHoe pyKoBOACTBO MO A3blky EXPRESS

CuctemMbl  NPOMbILL/IEHHOV — aBToOMatM3auMm UM WHTerpauus.
MpefcTaBneHne AaHHbIX O NPOAYKUMU 1 O6MEH JaHHbIMU. YacTb 41.
WHTerprpoBaHHble poaoBbie pecypcbl. OCHOBbI OMUCAHWS MPOAYKLMN

1 NPOrpaMMHOro obecneyeHus

CucTemMbl  MpPOMBILWIEHHOW — aBTOMaTWM3auuMM W UHTEerpauys.
MpeacTaBrieHne AaHHbIX O MPOAYKUMU U 0OBMEH AaHHbIMK. YacTb 42.
NHTerpvpoBaHHble  pofoBble  pecypcbl.  [eoMeTpuyeckoe U

Tonosiorndyeckoe npencrtabsseHne

Cucrtemsl NPOMbILLNIEHHOW  aBTOMaTMU3auun N UHTerpauus.
MpencraBneHne faHHbIX O NPOAYKUMM U 06MEH AaHHbiMK. YacTb 49.
VIHTerpupoBaHHble pOAOBblE  PEcypCbl: CTPyKTypa W  CBOMCTBa

npotecca

CucTeMbl  MPOMbLILWJIEHHON  aBToMatU3auMm U UHTerpauus.

BubnvoTeka flaHHbIX Ha AeTasm

CucTeMbl  MPOMbIWJIEHHON  aBToMatU3auMm U UHTerpauus.

YnpaBneHyeckas HopMaLys NPOMbILLIEHHLIM NPOU3BOACTBOM

CuctemMbl  NPOMbBIW/IEHHOW  aBTOMatTM3auuMM U MHTEerpaums.
WMHTerpaumsi AaHHbIX O CPOKE CyXObl HEPTEXMMUYECKMX YCTAHOBOK,

BK/1I0YASA YCTAHOBKM MO A06blue HedhTK U rasa

Ha o06paboTky uwHdopmauuu, nybnukaumsa 184, OnwucaHue

UHTEerpauun ans uHgopmaymMoHHoro mogenupoBaHusa (IDEF3), FIPS PUB 184, HauvoHasnbHbIi

WHCTUTYT CTaHAapToB MU

<http:/mmwv.idef.con>

TexHonormi, pAekabpb 1993 r., IDEF3. [OocTynHbl B Internet:
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KntoyeBble c/10Ba: aBTOMaTU3NpPOBaHHbIE NMPOMbILLIEHHbIE CUCTEMbI, UHTErpaLus,

YXW3HEHHbIN LMK CUCTEM, ynpaBeHne Npon3BoACTBOM

MNognucaHo a nevatb 30.04.2014. dopmaT 60x84'/B.

MoAroTOBNEHO HA OCHOBE 3/1IEKTPOHHOI BEPCUM, NMPeloCTaB/IEHHO! pa3paboTuMkom cTaHgapTa

oryn "CTAHOAPTUH®OPM"
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