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Mpeaucnosue

1 NOArOTOBMNEH Hay4Ho-TexHu4eckum LeHTpoM « MHTEK» Ha ocHoBe cOGCTBEHHOTO ayTeHTUYHOrO nepe-
BO/a Ha PYCCKUI A3bIK MeXayHapoaHOro cTaHaapTa, ykasaHHoro B NyHkTe 4

2 BHECEH TexHu4ecknm komuTeToM no ctaHgaptusaumm TK 100 «CTtparterndeckuii 1 MHHOBALMOHHBINA
MEHEDKMEHT»

3 YTBEP>XOEH W BBEAEH B JEMCTBWE Mpvikasom ®efepanbHOro areHTCTBa Mo TEXHUYECKoMY perynu-
poBaHu1to U METpoorin ot 22 aekabps 2011 . Ne 1612-ct

4 HacTtosiwuin ctaHgapT uaeHTudeH MexayHapogHomy ctaHaapty MCO 18629-43:2006 «CrcTembl NpOMbILL-
NeHHol aBToMaTU3aLMKW 1 MHTerpaums. Asbik cneupdmkaumin npouecca. Yacts 43. eduHuumoHanbHble paclumpe-
HUS: yopsigoymMBaHue AeACTBUA U paclumnpeHme npogosrnkuTensHocTuy (ISO 18629-43:2006 «Industrial automation
systems and integration — Process specification language — Part 43: Definitional extension: Activity ordering
and duration extensions»).

Mpu NpUMEHEHW HAaCTOSILLEro cTaHaapTa pekoMeHayeTCsl UCMNONb30BaTL BMECTO CChINTOYHbLIX MeXaAyHa-
POAHbIX CTaHA4APTOB COOTBETCTBYIOLLME UM HaLMOHanbHble cTaHaapTel Poccuiickoit ®egepaumu, cBeaeHus o
KOTOpPbIX NMpUBEAEHbI B AONONHUTENBHOM NpUoXxeHun JA

5 BBEJEH BINEPBbIE

lpasuna npumeHeHuss Hacmosiuweao cmardapma yecmaroseneHsl 6 FTOCT P 1.0— 2012 (pa3den 8). Urgbop-
Mmayusi 06 usMeHeHUAX K Hacmosauwemy cmaHOapmy nybnukyemcs e exe200HOM (1o cocmosiHuio Ha 1 siHeapsi
meKyujeao eoda) uHopMayLIOHHOM yKasamerne «HauyuoHanbHble cmaHdapmsil», a odbuyuansHbil mekcm uame-
HeHull U nornpasoK — 8 eXxeMecsiyHOM UHGhopMalyUOHHOM ykazamene «HayuoHansHbie cmaHdapmel». B cnyyae
riepecMompa (3aMeHbi) Unu ommMeHsI Hacmosuweao cmaHdapma coomeemcmeyrouee yeedomeHue bydem ony6-
JluKos8aHo 8 briuxaliuweM 8bifycKe exemMecsiyHo20 UHhopMayLUOHHO20 ykazamens «HayuoHanbHbie cmaHdap-
mbi». Coomeemcmayiowjas UHghopmauusi, yeeGoMIIeHUE U MEKCMbI PasMeLLaromcst makxke 8 UHhopMayUoHHO
cucmeme obuie2o onb308aHuUs1 — Ha ochutjuanbHoMm catime ®edepalibHo20 a2eHmcemea o MeXHUYECKOMY pe-
2yrnuposaHuto U Memporsoauu 8 cemu MiHmepHem (gost.ru)

© CranpgapTtuHdpopm, 2014

Hacroswwumin ctaHaapT He MOXeT BbITb MONHOCTHLIO UV YaCTUYHO BOCTIPOU3BEAEH, TUPaXWPOBaH U pacrpo-
CTpaHeH B kayecTBe oduLmanbHoro usaaHus 6es paspelleHns egepansHOro areHTCTBa No TEXHUYECKOMY pery-
NPOBAHIO Y METPOMOrUM
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BBeneHue

NCO 18629 — 3To KOMMMEKC CTAaHAAPTOB HAa KOMMbIOTEPHO-MHTEPMPETUPYEeMbI 0OMeH AaHHLIMK obecre-
YeHusa TexHonornyeckoro npotecca. Bee yactu komnnekca ctaHgaptos MCO 18629 yctaHasnvBsatoT rpynnosom
A3bIK NPOrpamMmM1pPOoBaHUS 4SS ONMCaHWS KOHKPETHOrO TEXHOMOTMYeCKoro NpoLiecca, paccMaTpUBaeMoro kak 4acTb
BCero npoLecca U3roToBeHus U3genvs 6o BHyTPU 0AHOR NPOMbILLIIEHHON KoMMaHWK, 6o cpasy B HeCKomNb-
KX MPOMBILLNEHHbBIX CEKTopax (KOMMaHUsIX) BHE ero CBSI3M C Kako-nnbo Modenbio KOMMbIOTEPHOro NpeacTasne-
Hus1. Mpypoaa AaHHOro A3bIka NPorpaMMNPOBAHMS TAKOBA, YTO OH obecnedrBaeT AOCTynN K cneuudukaunsam Tex-
HOOrMYecKoro NpoLecca 1 TEXHOIOTMYECKUM AaHHbIM M34eNns Ha BCEX CTaausIX NpoLecca ero N3roToBNeHusl.

B HacTosiLLeM cTaHAapTe yCcTaHoBNEeHbl onvcaHnsa AeUHULMOHANbHBIX pacLUMpeHunii A3bika NporpaMMnpo-
BaHWS1, OTHOCSILLMXCS K pacLlUMpeHnsIM AeNCTBUIA B COOTBETCTBUW C kommnekcoMm ctaHaapTos MCO 18629.

Bce vactu komnnekca ICO 18629 He cBsizaHbl € Kako-nMB0o KOHKPETHON MOAeNbHo KOMIMbHTEPHOTO Npea-
CTaBNEeHWsA TeXHOMOrM4Yeckoro npoLecca B paccMaTpuBaeMoM TEXHUYECKOM NpunoxeHun. Bce BMmecTe ykasaH-
Hble yacTu UCO 18629 obecneyvmnBatoT CTPYKTYPHYH TEXHOIOMMYECKYHO B3aMOCBSA3b NPOLIECCOB NMPOoN3BOACTRBA
AN ynydlleHns onepaTvBHON COBMECTUMOCTU paccMaTpUBaEMbIX TEXHUYECKMX MPUIOKEHWIA.
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HAUMWOHANBbHBLIA CTAHOAPT POCCUMNCKOWU ®EOEPALUMU

CuUcTeMbl NpoMbILINIEHHON aBTOMaTU3aL WU U UHTerpaLus
A3bIK CMELU®OUKALIMA MPOLIECCA
YacTtb 43

HdeduHnumoHanbHble paclUUpeHUsi: ynopsinouMBaHue AeNCcTBUN
W pacluMpeHue NpoAoMKUTENbHOCTU

Industrial automation systems and integration. Process specification language.
Part 43. Definitional extension. Activity ordering and duration extensions

Hdata BBegenna — 2012—09—01

1 O6nacTb NpUMeHeHus

HacTtoswmii ctaHgapT ycTaHasnueaeT cneuudukaumnio HeNnpUMUTUBHBIX MOHATUIA A3biKa NporpaMmMmnpoBa-
Hus. [Mpu aTom ncnoneayeTcst Habop onpegeneHuii, HanMcaHHbIX Ha A3blke, ycTaHosneHHom B MCO 18629. [an-
Hble onpefeneHns ycTaHaBMBakT akCMoMbl ANst TepMuHonoruy B cootsetcTamn ¢ UCO 18629.

ObnacTb NPUMEHEHWS HACTOSALLEro CTaHAapTa BKIOYAET ONpeaeneHnst MOHATWIA ¢ UCMons30BaHMeM TEPMU-
Honorun B cooTBeTcTBUM ¢ ICO 18629-13.

O6nacTb NPYMEHEHWs HACTOALLEro cTaHaapTa He BKIoYaeT onpeaeneHmnst HoBbIX BpEMEHHbIX M OCHOBaH-
HbIX Ha COCTOSIHUM NOHATUI B cooTBeTcTBUM ¢ MCO 18629-11 n MCO 18629-12.

2 HopmaTuBHble CCbINKK

B HacTosLLem cTaHaapTe Ucnonb3oBaHbl HOPMATUBHBIE CChITKW Ha criegytoLuye MexayHapoaHble cTaHaap-
Thbl, KOTOPbIE HEOBX0AMMO YYUTLIBATL MPY UCMONL30BaAHUN HACTOSILLLEro cTaHdapTa. B cnyvae cculnok Ha Aoky-
MEHThI, Y KOTOPbIX yKasaHa Aarta yTBepxaeHusl, Heobxoanmo Nonb3oBaThCsl TOMNBKO yKasaHHOW pedakuvein. B
cnyJvae, Korga gaTta YTBepXAeHWs He npusedeHa, cneayeT nonb3oBaThes NocneaHel peaakumen cebiovHbIX
AOKYMEHTOB, BKMtoYas Ntobble Nonpaeki U UBMEHEHWS K HUM:

NCO/M3K 8824-1 NHdbopmaLmoHHble TexHonorun. Hotaums abetpakTHoro cuHTakcuca sepeumn 1 (ASN.1).
Yactb 1. Cneundmkaums 6asosolt HoTaumm (ISO/IEC 8824-1, Information technology — Abstract Syntax Notation
One (ASN.1)— Part 1:Specification of basic notation)

NCO 15531-1 CrcTeMbl NPOMBILLIIEHHON aBTOMAaTM3AaLM U UHTErpauus. YnpasnsoLlas uHcopmaums npo-
MbILLNEHHbLIM MponasoAcTBOM. YacTb 1. O6Lwmin 0630p (ISO 15531-1, Industrial automation systems and integration
— Industrial manufacturing management data — Part 1: General overview)

NCO 15531-42 CucTeMbl NPOMBILLNEHHOM aBTOMAaTU3aUMK U HTerpauust. Ynpasnstowasi iHdopMaLns npo-
MbILLIeHHbIM Npou3BoacTBoM. HacTb 42. Mogens Bpemenm (ISO 15531-42, Industrial automation systems and
integration — Industrial manufacturing management data — Part 42: Time Model)

NCO 18629-1:2004 CrcTembl NPOMBILLIEHHO aBTOMATU3ALMMN M UHTErpaums. Asbik cneuudurkaumii npolec-
ca. YacTtb 1. O630p 1 ocHoBHbIE NpUHLUMNLI (ISO 18629-1:2004, Industrial automation systems and integration —
Process specification language — Part 1: Overview and basic principles)

NCO 18629-11:2005 CuCTEMbI NPOMBILLNEHHOR aBTOMAaTU3ALIMN U UHTerpaLms. Asbik cneuudmkaumii npo-
uecca. Yactb 11. Agpo PSL (ISO 18629-11:2005, Industrial automation systems and integration — Process
specification language — Part 11: PSL core)

NCO 18629-12 CrcTeMbl NpOMbILLNIEHHO aBTOMATMU3aLMUN U MHTerpaums. A3bIk crneuudmnkaLimii npolecca.
YacTtb 12. BHelwHee sagpo (1ISO 18629-12, Industrial automation systems and integration — Process specification
language — Part 12: Outer core)

U3paHne odbnumansHoe
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NCO 18629-13 CucTembl NPOMBILLNEHHOR aBTOMATU3aLMK U MHTerpauus. A3sbik cneuudrkalmin npouecca.
Yactb 13. Teopum gnutensHocTn u ynopsaodeHus (ISO 18629-13, Industrial automation systems and integration
— Process specification language — Part 13: Duration and ordering theories)

3 TepMuHbI, onpeaeneHnUa U CoKpaLLeHus!

3.1 TepMuHbI U onpegeneHun

B HacTosiLLeM cTaHaapTe NpUMEHEHbI criefytoLLme TEPMUHbI C COOTBETCTBYHOLLMMM ONpeaeneHNaMM:

3.1.1 aBTomopdu3sm (automorphism): OTobpakeHne «oguH K OAHOMY» 3/1eMEHTOB Ha MHOXXECTBO, CoXpa-
HAOLLEe COOTHOLLEHUA U hyHKLMN B HEKOTOPOI MOAENN.

[NCO 18629-13]

3.1.2 akcuoma (axiom): TouHo chopmMynMpoBaHHOE aHaNUTUUECKoe BbipaxeHne Ha hopMarbHOM A3bIKe,
yCTaHaBnuBatoLLee orpaHU4eHUA K UHTepnpeTaLumM CAMBOSIOB B CrioBape A3blka.

[NCO 18629-1]

3.1.3 yctaHoBRneHHan nekcuka (defined lexicon): Habop cumBonos B Henoruveckon nekcuke, o6osHava-
IOLLUX YCTAHOBMEHHBIE NOHATUA.

MpuMeYaHune — YCTaHOBNEHHAs! NEKCUKA BKITIOYAET KOHCTaHTbI, DYHKUMU U CUMBOMbI COOTHOLLEHU.
Mpumep — TepMuHbI ¢ KOHCEepeamuaeHbIMuU onpedesnteHusimu [UCO 18629-1].

3.1.4 pecbuHuunoHanbHoe pacwupeHue (definitional extension): PacwupeHue siapa PSL, npeacras-
NAOLLEE HOBbLIE NIMHIBUCTUYECKNE NOHATUS, KOTOPLIE MOTYT BbIThb onpeaeneHbl ¢ MOMOLLILI0 TepMUHOB sapa PSL.

MpumedyaHwue — [JeduHnunoHanbsHble paclumpeHust He Ao6aBNsIOT Bbipa3uTenbHylo cuny sapy PSL u
Mcnonb3yloTesa AnA NogpobHOro oMMcaHua CEMaHTUKM U TEPMMHONOMM B 06nacTu npuMeHeHus.

[NCO 18629-1]

3.1.5 npogonmkuTtenbHOCTb UHTepBana BpemeHu (duration interval of time): [lnuHa nHTepearna BpeMeHu,
npeacTasneHHas B 3agaHHbIX eguHULaX U3MepeHust.

[NCO 15531-42]

3.1.6 angomopdomam (endomorphism): OToBpaxkeHne MHOXeCTBa Ha HEKOTOPOE NOAMHOXKECTBO, COXpaHsi-
toLLlee COOTHOLLEHNS 1 (PYHKLUM B HEKOTOPOI Modenu.

[NCO 18629-13]

3.1.7 pacwupeHue (extension): Paclwunperue sapa PSL, cogepxaluee 40NONHATENbHBIE aKCUOMBI.

MpumevaHune 1— Agpo PSL npeacrasnset co6oi OTHOCUTENBHO NPOCTOM HABOP aKCMOM, [OCTATOUHbIN A4S
npeacTaBneHust LIMPOKOro Kpyra OCHOBHbIX NpoueccoB. OaHako Ans npeactaeneHus 6onee cnoxHbix npoueccoB Tpeby-
I0TCS1 AOMONHUTENBHBIE PECYpChl, OTCyTCTBYOWME B Agpe PSL. Aapo PSL ¢ kaxabim noHsATUEM creAyeT UCMNONb30BaTh
AN ONMCaHUiA TOFO MM MHOTO MPOLLECCa, a ANA ONUCaHWs PasHOOBPA3HbIX MOAYIbHLIX PACIUMPEHUIA crieyeT UCMOrb-
30BaTb pacwvpeHue u gononHenus sigpa PSL. B 8Tom cnyuae nonb3oBaTenb MOXET UCMONb30BaTb TAKOW SA3bIK, KOTO-
pbi COOTBETCTBYET TPeBOBAHMAM K BbIpa3UTENbHOCTM.

MpumeuyaHune 2— Bce pacluMpeHus SBMSIOTCA TEOpUsiMM apa unu AedHULMOHANBHBIMU PaCLUMPEHUAMN.

INCO 18629-1]

3.1.8 rpammartuka (grammar): MNpasunia COBMECTHOMO UCMONb30BAHUS NOTMYECKUX CUMBOSIOB U CITIOBAPHbIX
TEPMUHOB 4151 COCTaBMNEHNS1 TOUHO CPOPMYMPOBAHHBIX aHANIUTUYECKUX BhIpAXKEHWN.

[NCO 18629-1]

3.1.9 romomopdusm (homomorphism): OTobpaxkeHUe Mexxay MHOXKeCTBaMU, COXpaHSItoLLee HeKoTopble
COOTHOLLIEHWSI Ha 3leMeHTax MHOXEeCTBa.

INCO 18629-13]

3.1.10 a3bIK (language): CoyeTaHne NEKCUKU U rpaMMaTUKK.

[UCO 18629-1]

3.1.11 nekcuka (lexicon): Habop cMMBONOB M TEPMUHOB.

MpwumeyaHnune— Jlekcuka COCTOMT U3 NOrMYeckux (Hanpumep, 6yneBbl BbIPaXXeHUs1 U KBAHTUMKATOPbI) 1
HEenorn4Yecknx cumBonoB. B komnnekce ctaHgaptoB MCO 18629 HernorMueckasi 4acTb NEKCUKN COCTOMT M3 BbIPaXKEHUI
(KOHCTaHT, OYHKUMOHANBHBIX CUMBOIOB U PENALUMOHHBLIX CUMBOMOB), HEOBXOAUMbIX ANS NPeACTaBNEeHUs1 OCHOBHbLIX MNO-
HATWUIA OHTONOMUMW.

2
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[MCO 18629-1]

3.1.12 npousBopgcTBo (Manufacturing): PyHKUMS N AeACTBUE, NpegycMaTpuBatoLe nepesos unm npe-
BpallleHWe MaTepuana 13 cblipbs UK 3aroTOBKM B 3aBEPLUEHHOE COCTOSHME.

[MCO 15531-1]

3.1.13 npousBogcTBeHHbIN Npouecc (manufacturing process): CTpyKTypUpOBaHHbIA KOMMNIEKC BUOOB
OeaTensLHOCTM U paboT, BbINOSHAEMbIX C MaTepranom 415l NepeBoaa ero U3 Chlpbs Ui 3aroTOBKA B 3aBepLUeH-
Hoe cocTosHMe.

MpwumeyaHwue— [IPOM3BOACTBEHHbIE NPOLIECCHI MOTYT ObITb NPeACcTaBNeHbl B BUOE TEXHONOTMHECKOW CXeMbl
npouecca, CXeMbl ABVXEHVs1 NPoAyKTa, B BUAe TabnUYHOW CXeMbl UMK CXeMbl (PMKCUPOBaHHOMO pacnonoxexus. K nna-
HUPYEMBIM MPOM3BOACTBEHHBLIM MPOLECCaM MOryT OTHOCWTBCS M3rOTOBIEHUe NpoaykTa Ans CKaavpoBaHus, Ha 3akas
n anst c6opkM Ha 3aKas U T. 4., OCHOBAHHBIM Ha CTPaTerMyeckoM WCMOoNb30BaHUM U Pa3MeLlLeHn MaTepuanbHO-Npons-
BOACTBEHHbIX 3aMacos.

[MCO 15531-1]

3.1.14 moHoMopdu3m (monomorphism): OTobpakeHne «oauH K O4HOMY» MeXY MHOXeCTBaMU, CoXpa-
HsItOLLee HEKOTOPbIE COOTHOLLEHUS Ha 3fleMeHTax MHOXKeCTBa.,

[NCO 18629-13]

3.1.15 npuMmuTMBHas KoHUenuuaA (primitive concept): llekcnuyeckuin TeEpMnH, He UMeIoLLIMA KOHCepBaTUB-
HOro onpegeneHus.

[NCO 18629-1]

3.1.16 npuMmuTUBHAA nNekcuka (primitive lexicon): HabGop cMMBONOB B HENOrMYeCKOM cnoeape, 0603Ha-
YaloLLMX a1eMeHTapHbIe MOHATUS.

MpnmedaHune— [puMUTMBHAA NEKCUKa BKITIOYaeT B ceBA NOCTOAHHbIE, (DYHKUMOHAMNBHLIE U PENALNOHHBIE
CUMBOnbI.

[NCO 18629-1]
3.1.17 npouecc (process): CTpYKTYpUPOBaHHLIA psifi BUAOB AEATENLHOCTU, BKOYaoWmn B ceba pas-
JINYHblE CYLLHOCTU MPeanpusTis, npeaHasHauyeHHbIA U OpraHn3oBaHHbIA ONs AOCTVXKEHUS KOHKPETHOW Lenn.

MpwumeyaHune— [JaHHoe onpeaeneHne aHanoMmyHo onpeaenexuio, npueeaeHHomy B UCO 10303-49. Tem He
meHee MICO 15531 HyxaaeTcsl B NOHATUM CTPYKTYPUPOBaHHOrO Habopa aesitenbHocTel 6e3 kakoro-nubo npegonpeae-
NEeHHOro OTHOLIEHUSI KO BPeMEHU MUK aTanam. C TOoYkM 3peHns ynpaeneHust NOTOKOM HEKOTOpble CBO6OAHbIE NPOLECCH!
moryT TpeboBaTh CMHXPOHM3aLUW B OTHOLIEHUW LIENK, XOTS B AENCTBUTENBHOCTU OHW HUYETO HE BLIMOSHSIOT (3aaaqn-
npuapakm).

[NCO 15531-1]

3.1.18 npoaykT (product): N3genuve, MaTepuan unu BeLLECTBO, U3rOTOBJIEHHOE B MpoLiecce NpousBoacTaa.

[NCO 10303-1]

3.1.19 pecypc (resource): [tobble yCTPONCTBO, UHCTPYMEHT U CPEACTBA, 3a UCKITIOUEHWEM ChIPbS U KOMMMO-
HEeHTOB KOHEYHOM NpoAyKLIMM, UMEIOLLIMECS B pacrioNnoKeHUU NpeanpuUaTUS Anst NPOM3BOACTBa TOBAPOB U YCIYT.

MpnmedyaHune 1— PaccmatpyBaemoe NoHsITUE pecypca aganTupoBaHo no otHoweHuto k UCO 15531-1.
MoHaTne pecypca, BeegeHHoe B MCO 15531-1, He BkIoYaeT ChipbeBbIE MaTepuansbl, NPOAYKTbl U KOMIMOHEHTHI, ABNSIO-
Wmecs (C TOYKM 3pEHWA CUCTEMHOW TeopuW) areMeHTaMu OKpyXalwlen cpegbl 1, Takum ob6pasoM, He sIBrsiowmecs
4acTblo cuctemel. B HacToswem cTaHgapTe gaHHoe pgonywieHwe cHATo. bonee Toro, onpepeneHwe, npuHAToe B
NCO 15531-1, BO MHOrom ucnone3yet onpegenexue, npubsitoe B MCO 10303-49, npu 3TOM OHO BKIIOYaETCs B onpeae-
nexue, nNpuHATOe B HacTosweln vyactu MCO 18629. B gononHeHne K NMOHATMIO pecypca, npuHsitomy B MCO 15531,
NOHATME pecypca, NMPUHATOE B HACTOSILLEM CTaHAapTe, BKIIOYAET CbipbEBLIE W pacxogyeMble marepuarnbl B COOTBET-
ctBun ¢ MCO 18629-14.

MpnmevaHune 2— Pecypcbl B COOTBETCTBUM C NPUBEAEHHBIM BbILLE ONPeAeneHneM BKITIoUaloT Takke pabouyio
cuny, paccMmaTpvBaemylo Kak ocoboe CpefcTBO C 3a4aHHBIMU BO3MOXHOCTAMU U 3a4aHHON NMPOU3BOAUTENBHOCTY.
YKasaHHble cpeacTBa paccMaTpuBaloTCsl Kak LernecoobpasHble AnA MCnonb3oBaHUA B Npouecce Npou3BOACTBA Ha
OCHOBaHMM TEXHUYECKOro 3adaHvA. [laHHoe onpedereHve He BKNIOYaeT Kakoro-nubo mMogenupoBaHusi MHAMBMAOYaNb-
HOFO UMK rPYMMOBOro NOBEAEHUS YENOBEYECKOro pecypca, 3a UCKIIOYEHMEM ero cnOCoBHOCTU BBIMOMHSTL 3a4aHHYI0
paboTy B npouecce Npou3BoacTBa (Hanpumep, Npeobpa3oBaHue Cbiporo maTepuana wnu nonydabpukarta, obecneve-
HWE& NOrMCTUYECKMX YCNYT U T. M.). OTO 03HAYAET, YTO YENOBeYeckne pecypchl, Kak u apyrve, paccMaTpuBaloTCsl ¢ TOMKM
3peHnss nx PYHKLUUIA, X BO3MOXHOCTEN M UX COCTOsIHUSA (Hanpumep, 3aHAT, ceobogeH). MNpu aTom nckniovaeTca kakoe-
nmbo mMogenvpoBaHue Uy NpeacTaBlneHne Kakoro-nmbo acnekta WHAUBKMAYaNbHOrO UNWU rPyNnoBOro CoUManbHOro no-
BeAeHus.
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[UCO 15531-1]
3.1.20 Teopus (theory): HaGop akcuom 1 onpeaeneHuii, OTHOCAWMIACS K AAHHOMY NOHATUIO UK Habopy
MOHATUNA.

MpurmedaHune— [JaHHoe onpeaeneHne oTpaxaeT NOAXOA NCKYCCTBEHHOTO MHTENNEKTa, rae Teopus — 310
Habop NPeanonoXeHuil, Ha KOTOPbIX OCHOBAHO 3HAYeHUE COOTBETCTBYIOLErO NOHATUS.
[NCO 18629-1]

3.2 CokpalueHuUs

- KIF — dpopmart B3aumHoro obmeHa sHaHusamu (Knowledge Interchange Format).
4 O6wasn nHcpopmauusa o6 MCO 18629

YacTtu c 41 no 49 komnnekca mexayHapoaHbix ctaHgapTtos MCO 18629 onpegenstoT gechrHULMOHANbHbIE
pacLupeHusl, HeobxoanmMble 415 HOPMYTUPOBKY TOUHBIX ONpeaeeHUn U poACTBEHHbLIX aKCUOM HEMPUMUTUBHBLIX
noHaTun UCO 18629. AeduHunumoHaneHble paclunpenns onpegenexsl MCO 18629-11 u UCO 18629-12, rae Bee-
AeHbl HOBble 31eMeHTbI TeKCUKW. [laHHble aneMeHTbl AeUHNLMOHANBHBIX PACLUMPEHWIA MOTYT ObITb NONHOCTLIO
onpedeneHsbl B cootBeTcTBUM ¢ ICO 18629-11 1 MICO 18629-12. dedrHMumnoHanbHble pacluMpeHns AatoT TOYHble
ceMaHTUYecKkve onpedenenunsl 3fieMeHTOB, NCMoSb3yeMbiX B crieundukaunsax MHANBUAYanbHbIX TEXHUYECKUX
MPUNOXKEHWIA N TUMOB TEXHUYECKUX MPUOXKEHWA, Npu obecneveHnt coBMeCTHbIX paboT. JeduHuumoHansHble
PacLUMPEHNS CYLLECTBYIOT B CIIeAYHOLLMX KaTeropusix:

- paclumpeHns AencTBUI;

- BpEMEHHbIe paclUMpeHnsi U pacLLMPEHUsl, OCHOBaHHbIE HA COCTOSAHUN;

- ynopsiaoUnBaHne AecTBIA U pacluMpeHne NpoaoIKUTENBHOCTY;

- HazHa4eHwus pecypca;

- Habopbl pecypcos;

- paclupeHns AecTBIiA NpoLieccopa.

WHamemayansHsim (rpynnosbiM) nons3oeatensam MCO 18629 MoxeT noTpebosaTtben paciumnpeHune UCO 18629
Ans cneundrkaLmy NoHATUA, OTCYTCTBYIOLLMX B HAacTosILLee Bpemsi B YacTax ¢ 41 no 49 komnnekca MexxayHa-
poaHbIx ctaHgapToB MCO 18629. na aTux Lenei OHW OOKHBI NCTIONb30BaTh 3/1IEMEHTLI, ONpeaeneHHbIe B
NCO 18629. Monb3aoBaTtenbckve pacluMpeHUs U UX onpeaeneHns ycTaHarnueatoT AedrHULMOHANBHLIE paclunpe-
HWS1, KOTOpbIE He AOMKHbI ObITh BKITOYeHbl B YacTu c41 no 49 MCO 18629.

MpunmedyaHun e — [Monb3oBaTenbCkue pacluMpeHns AOMKHbI YAOBNeTBOpATb TpeboBaHuam NCO 18629 n
cooTtBeTcTBOBaTh MCO 18629-1:2004 (nogpasgensl 5.1 u 5.2).

MpeameTom paccmoTpeHust YacTeii ¢ 41 no 49 komnnekca ctaHgapToB MCO 18629 siBnsAoTCA:

- ceMaHTyecKkue onpeaeneHns (Ha OCHoBe NOHATUI, ycTaHoBneHHbIX B UCO 18629-11 1 UCO 18629-12),
3MEeMEHTbI KOTOPLIX SIBMAKTCSA XapaKTepHbIMU NS LWEeCTM NOHATUIA, onpeaeneHHbIX Boille;

- Habop aKc1oM, OrpaHUYMBAOLLIMX NCMONB30BAHWE 3MEMEHTOR B AePUHULMOHANBHBIX pacLUMPEHUSIX.

MpeameTom paccmoTpeHus yactei ¢ 41 no 49 komnnekca ctaHgapTo MCO 18629 He siBnstoTCA:

- orpegeneHns U akcuombl Ang NoHATUIA, onpeaenerHHsix MCO 18629-11 1 MCO 18629-12;

- 9NeMeHTbl, He onpeaeneHHble B cooteeTcTBUM ¢ UCO 18629-11 1 MICO 18629-12;

- NoNb30BaTeNbCKUE pacLLUMPEHNSI.

5 CTpyKTypa HacTtosiwero craHgapra

PyHAaMeHTarnbHbIe Teopun, onucaHHble B HacTosiwel Yyactn MCO 18629:

- CUNbHbIE YacTUYHO YropsidoUeHHble AeACTBUS;

- OrpaHNYeHUs1 NPOACIKUTENBHOCTU CODLITUI;

- IPOACIKUTENBHOCTb, OCHOBAHHAs HAa COCTOSHWN,

- BpeMeHHas NPoAoIKNTENbHOCTL;

- BPeMEHHas NMPOAOIKUTENBHOCTb M NPOACMKATENBHOCTL, OCHOBAHHAsA HAa COCTOSIHIK;
- yriopsigovMBaHmne 1 orpaHnyeHnst NPOAOHKNTENbHOCTU COBLITUIA;

- yriopsifoyMBaHmue 1 orpaHudeHst NPOAOSKUTENbHOCTU BCTPOEHHBIX COBLITUI;

- BXOAHbIE YCINOBUS HapYyLLEHWS BbIMOTHEHWS AEACTBIN;

- 3annaHvpoBaHHble BCTpauBatoLLMe orpaHUYeHUs;
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- acbdbekTbl, OCHOBaHHbIE HA MPOAOCIKUTENbHOCTY;

- acbpeKThbI AENCTBUIN, OCHOBaHHbLIE HA NPOAOIKUTENBLHOCTU U COCTOSIHUN;

- ynopsigounBaHe COOTHOLLEHWIA B KOMMNSIEKCHOM NocneoBaTerlbHOCTU.

Bce peduHMUMOHanbHbIe pacllMpeHns B HACTOSILLEM CTaHAapTe siBnsitoTcs paclumpeHusmn NCO 18629-13,
KOTOpble, B CBOI ovepeapb, sienstotcs pacwmnpeHmamm MCO 18629-12 n UCO 18629-11.

6 CunbHble YacTU4YHO ynopagaov4eHHble aencrens

HaHHb pazgen xapaktepusyeT Bce onpegeneHus, 06ycnosrneHHble CUMbHLIMU HYaCTUYHO YNOPAA0YEHHbI-
MU AENCTBUAMU.

6.1 MpuMUTUBHaA NeKCUKa CUNbHBIX YaCTUYHO YNOPAAOYEHHbIX AeACTBUN
Nekcuka CnbHBIX YaCTUYHO YNOPSIAOHEHHBIX AEACTBUI He TpebyeT HUKaKNX NPUMUTUBHBIX COOTHOLUEHWIA.
6.2 OnucbiBaeMas NeKcuKa NOHATUA CUNbHbIX YaCTUYHO YNOPAAOUYEHHbIX 4eNCTBUN

B aaHHoM nogpasgene onpeaeneHsbl cnegytowmne COOTHOLWEHUS:
- (same_bag ?s1 ?s2 ?a);

- (snapshot ?s1 ?s2 ?a);

- (rotate ?s ?a);

- (reflect ?s ?a);

- (flip?s?a);

turn?s?a);

bag ?occ);

strong_poset ?occ);

choice_poset ?o0cc);

- (complex_poset ?occ).

Kaxxgoe noHsiTue onpegensietcs HedopmanbHoU ceMaHTUKon 1 akcnomamm KIF.

-(
-(
-(
-(

6.3 Teopuu Aapa, o6ycnoaneHHb|e CUNbHLIMU YacTU4YHO ynopaao4YeHHbIMU AeNCTBUAMU

[ns gaHHoro paclmpeHnst HeobBXoanUMo UMETb:
- soo.th;

- act_occ.th;

- complex.th;

- atomic.th;

- subactivity.th;

- occtree.th;

- psl_core.th.

6.4 flecpmHMLMOHaNbHbIE pacluMpeHusi, 06yCNoBMeHHblIe CUNTbHBIMU YaCTUYHO YNOPAA0YEeHHbIMU
AencTBUAMU

Ons cunbHbIX YacTUYHO YMOPSAOYEHHbIX ASUCTBUIA HUKakue AedUHULMOHANbHbLIE PacCINPEeHUa He
TpebytoTca.

6.5 OnpepeneHue NOHATUA ANSI CUMbHBIX YaCTUYHO YNOPAAOYEHHbIX AeUCTBUNA

AnA cunbHBIX YaCcTUYHO YNopsiAoYEHHbBIX ASNCTBUI onpeaeneHsl HUKecneayLme NoHATUS.
6.5.1 same_bag
DaHHoe cooTHoLLeHWe Ucnornb3ayeTcs Ansl cneuudukaLmm cobbITUN, CoeAUHEHHBIX ONlepaTopoM THMa «1».
(forall (?s1 ?s2 ?a) (iff (same_bag ?s1 ?s2 ?a)
(exists (?s3 ?s4)
(and (next_subocc ?s1 ?s3 ?a)
(iso_occ ?s3 ?s2)
(next_subocc ?7s2 ?s4 ?a)
(iso_occ ?s4 ?s1)))))
6.5.2 snapshot
CobbiTue ?s1 Ha AepeBe AeUCTBUIA ANst ?a ABNSAETCH YNopsaaoHeHHO-ToMoMopUYEeCcKUM ANs anieMeHTa 7s2
ynopsifiounBaHus cobbITuS.
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(forall (?s1 ?s2 ?a) (iff (snapshot ?s1 ?s2 ?a)
(and (iso_occ ?s1 ?s2)
(soo ?s2 ?a)
(implies (root_soo ?s2 ?a)
(root ?s1 ?a))
(forall (?s3)
(implies (soo_precedes ?s3 ?s2 ?a)
(exists (?7s4)
(and (min_precedes ?s4 ?s1 ?a)
(or (mono ?s3 ?s4 ?a)
(=7s3 7s4)))))))
6.5.3 rotate
Ha gepeBe geiicTeuii gns ?a, cogepxallem ?s, MHOXECTBO NMOCeayoWmnX cobbITUA SABNSIETCS KONUen
MHOXeCTBa BepLUMH AepeBa Ansa 7S, MMetoLLmMX obLero poanTens.
(forall (?s ?a) (iff (rotate ?s ?a)
(and (forall (?s1)
(implies (next_subocc ?s ?s1 ?a)
(exists (?7s2)
(and (sibling ?s ?s2 ?a)
(iso_occ ?s1 ?s2)))))
(forall (7s3)
(implies (sibling ?s ?s3 ?a)
(same_bag ?s ?s3 ?a))))))
6.5.4 reflect
Ha gepeBe geiicTeuii gns ?a, cogepxaliem ?s, MHOXECTBO NOCieayoWwmx cobbITUn ABNSIETCA KONUen
MHOXeCTBa nocrneayoLmnx 371eMeHToB 7S ynopaaoumMBaHusi CobbITUN.
(forall (?s ?a) (iff (reflect ?s ?a)
(forall (?s1)
(iff (next_subocc ?s ?s1 ?a)
(exists (?s2 ?s3)
(and (next_soo ?s2 7s3 ?a)
(snapshot ?s 7s2 ?a)
(iso_occ ?s1 ?s3))))))
6.5.5 flip
Ha gepeBe gelicTeuii ans ?a, cogepxallem ?s, MHOXECTBO nocrefytolmx cobbITUi ABNSETCS Konuen
MHOXeCTBa NnocrneaytoLLMX 31eMeHToB ?s ynopsigounsaHusa cobbITUiA BMecCTe ¢ konuel BepLunH Aepesa Ans 7s
(Mmerowmx obLuero poanTens).
(forall (?s ?a) (iff (flip ?s ?a)
(forall (?s1)
(iff (next_subocc ?s ?s1 ?a)
(or (exists (?s2 ?s3)
(and (snhapshot ?s ?s2 ?a)
(next_soo ?s2 ?s3 ?a)
(iso_occ ?s1 ?s3)))
(exists (?7s2)
(and (sibling ?s ?s2 ?a)
(iso_occ ?s1 ?s2))))))
6.5.6 turn
Ha gepeBe aeicTeuii gns ?a, cogepxallem ?s, MHOXECTBO Noc/eayroWwmx cobbITuiA aBasieTcs kKonuen
MHOXeCTBa NnocrneaytoLMX a1eMeHToB ?s ynopsigovnmsaHmst cobuITUA BMeCTe € Konuen BepLUvH Aepesa Ans ?s
(umetoLumnx obLLero poguTens), yaAoBNETBOPSIOLLMX YCIIOBUIO «Same_bag».
(forall (?s ?a) (iff (turn ?s ?a)
(and (exists (?sb)
(and (sibling ?s5 ?a)
(same_bag ?s ?s5 ?a)))
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(forall (?s1)
(implies (next_subocc ?s ?s1 ?a)
(or (exists (?s2 ?s3)
(and (snapshot ?s ?s2 ?a)
(next_soo ?s2 ?s3 ?a)
(iso_occ ?s1 ?s3)))
(exists (?s2)
(and (sibling ?s ?s2 ?a)
(iso_occ ?s1 ?s2)))))))
6.5.7 bag
«bag» — aTo gepeBo AelcTBUN, BCe aneMeHTbl KoToporo obnagatT csoicTBoM «rotated» (cM. 6.5.3).
WHTYWTUBHO AICHO, YTO Ai@HHOE NOHATUE COOTBETCTBYET KapTe TEXHOMOMMYECKOro npoLiecca, coaepxallieit TosbKo
COOTHOLLEHUA TUNA «U» 6e3 NMMHERHOro YNopsaoYMBaHuS.
(forall (?occ) (iff (bag ?occ)
(forall (?a ?s ?occ1)
(implies (and (same_grove ?occ ?occ1)
(occurrence_of ?occ ?a)
(subactivity_occurrence ?s ?occ1))
(rotate ?s ?a)))))
6.5.8 choice_poset
«choice_poset» — 310 aepeBo AelicTBUIA, BCe aneMeHTbl KoToporo obnagaiotr ceoncTeoM «reflected»
(cM.6.5.4). IHTYWTUBHO ACHO, YTO AaHHOE NOHATUE COOTBETCTBYET KapTe TEXHONOrMYECcKoro npouecca, cogepxa-
LU TOMbKO COOTHOLLEHUA «UNN».
(forall (?occ) (iff (choice_poset ?occ)
(forall (?a ?s ?occ1)
(implies (and (same_grove ?occ ?occ1)
(occurrence_of ?occ ?a)
(subactivity_occurrence ?s ?occ1))
(reflect ?s ?a)))))
6.5.9 strong_poset
«strong_poset» — 3T0 gepeBo AeCTBUIA, BCe aN1eMeHTbl KOToporo obnaaatoT ceoicTBoM «flip» (cm. 6.5.5).
WIHTYWTUBHO SICHO, YTO AaHHOE MOHSTUE COOTBETCTBYET KApTe TEXHONOMYECKOro npoLiecca, coaepxallen nmHen-
Hoe yrnopsiAo4MBaHne BHYTPU COOTHOLLIEHWIA TUNA «U».
(forall (?occ) (iff (strong_poset ?occ)
(forall (?a ?s ?occ1)
(implies (and (same_grove ?occ ?occ1)
(occurrence_of ?occ ?a)
(subactivity_occurrence ?s ?occ1))
(flip ?s 7a)))))
6.5.10 complex_poset
«complex_poset» — 370 AepeBO AEWCTBUIA, BCe N1eMEHTLI KoToporo obnaaatT CBONCTBOM «turny (CM.
6.5.6). IHTYMTUBHO SICHO, YTO IAHHOE MOHATUE COOTBETCTBYET KApTe TEXHOIIOrMYeckoro npouecca, cogepxatlei
KaK COOTHOLLUEHUS! «U», Tak U COOTHOLLIEHUST «USIN».
(forall (?occ) (iff (complex_poset ?occ)
(forall (?a ?s ?occ1)
(implies (and (same_grove ?occ ?occ1)
(occurrence_of ?occ ?7a)
(subactivity_occurrence ?s ?occ1))
(turn ?s ?a)))))

6.6 N'pamMmaTuKa onUcaHUi Npolecca ANS CUMbHbIX YaCTUYHO YNOPSAAO4EeHHbIX AeACTBUN

Hwkecrneayiolume rpamMaTuieckue yTBepKaeHUs AaloT oncaHus TEXHONOrMYeckoro npoLiecca v BCrioMo-
ratenbHble NpaBuna, onpeaeneHHsie B KIF Ana cunbHbIX YacTUHMHO YNOpSiA0YEHHBIX AeNCTBUNA.

MpumeyaHmne — OyHKUMA M BAXHOCTb rpamMmaTMHecKnX yTBepxaeHui nosicaetca B UCO 18629-1:2004
(nyHktbl 3.3.8,4.24 1 5.1).
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< strongposet_spec > ::= (and (strong_poset ?occ)
< s00_axiom >)
<tree_formula > ::= (exists (< variable >+)
(and (same_tree < variable > ?occ)
(subactivity _occurrence < variable > < variable >)))
< precedes_formula > ::= (soo_precedes < variable > < variable > <term >) |
(and < precedes_formula >+)
< parallel_formula > ::= (parallel < variable > < variable > <term >) |
(and < precedes_formula >+)
< $00_axiom > =
(forall (?occ < variable >*)
(implies (exists (< variable >+)
(and < precedes_formula >*
< parallel_formula >*
<tree_formula >))))

7 OrpaHu4eHUs1 NPOAOCIKUTENbHOCTU COOLITUMI

[JaHHbIn pasaen xapakrepusyeT Bce onpeaeneHns, 06ycnosneHHble orpaHU4eHUAMUN NPOACIKUTENILHOCTU
COOLITUIA.

7.1 MpuMUTUBHaNA NeKcUKa orpaHUYeHUN NPOAOIMKUTENBHOCTU COBLITUN
Jlekcyika orpaH4eHni NPOAOIMKUTENBHOCTU COBLITUI HEe TpebyeT HAKAKUX MPUMUTUBHBLIX COOTHOLLIEHWIA.
7.2 Jlekcuka orpaHUYeHUn NPOAOCIIKUTENIBHOCTU COOLITUN

B aaHHoM nogpasgene onpeaeneHbl HUkecneayoLwme COOTHOLIEHUSA:

- (dur ?occ);

- (delay ?occ1 ?0cc2);

- (dur_equiv ?occ1 ?o0cc2);

- (delay_equiv?occ1 ?occ2);

- (constant ?a);

- (interval_duration ?a);

- (variable ?a).

Kaxxgoe noHsTue onpeaensetcst HecpopmanbHoW cemaHTukol u akcuomamu KIF.

7.3 Teopuu sigpa, o6ycnoeneHHble orpaHU4eHUAMU NPOAOCIHKUTENILHOCTU COBLITUI

[ns aaHHbIX AedUHULMOHANBHBIX pacluMpeHuii HeoBXoauMBbI:
-duration.th;
-psl_core.th.

7.4 ledpuHULMOHANbHBbIE paclUUpeHUsi, OGYCNOBMEeHHble OrpaHUYeHUsIMU NPOAOCIDKUTENbHOCTHU
cobbImuin

Ansa orpaHnyeHWit NpoAoMKUTENBHOCTU COBLITUIA HUKakMe aedUHULMOHANbHbIE paclUMpeHust He Tpe-
GytoTcA.

7.5 OnpeaeneHue orpaHU4eHU NPOAOMKUTENbHOCTU COObITUN

[ns orpaHU4eHWin NPOAOIBKUTENBHOCTU COBLITUIA OnNpeaeneHbl HkecneayoLwme NOHATUA.

7.5.1 dur

®yHKUMA «dur» 3aaaeT NPOACIKUTENBHOCTL MEXAY MOMEHTOM Havana HeKOTOPOro COBLITUA U MOMEHTOM
OKOHYaHUs1 HEKOTOPOTO COBLITUS.
(forall (?occ)

(= (dur ?occ) (duration (beginof ?occ) (endof ?occ))))

7.5.2 delay

®yHKuMA «delay» 3agaeT NPOACMKUTENBHOCTb MEXAY MOMEHTOM Havana ogHOro cobbITUSs ¥ MOMEHTOM
Hauasia gpyroro cobbITHs.

8
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(forall (?o0cc1 ?0cc2)
(= (delay ?occ1 ?o0cc2) (duration (beginof ?occ1) (beginof ?0cc2))))
7.5.3 dur_equiv
[Ba cobbITUS ABNAOTCSA 3KBUBANEHTHLIMU MO NPOAOMKUTENEHOCTY TorAa U TOMNbKO Toraa, Koraa UX npodos-
XUTENbHOCTL 0AMHaKoBa.
(forall (?occ1 ?occ2) (iff (dur_equiv ?occ1 ?o0cc2)
(= (dur ?occ1) (dur ?0cc2)))))
7.5.4 delay_equiv
[Ba cobbITA 3KBMBANEHTHbI MO 3adepXKKe Toraa U ToNMbKO Toraa, Korda CyLLecTBYeT TpeTbe cobbiTue ¢
TaKoW Xe 3aepXKKO.
(forall (?occ1 ?0cc2) (iff (delay_equiv ?occ ?o0cc2)
(exists (?occ)
(= (delay ?occ ?o0cc1) (delay ?occ ?0cc2)))))
7.5.5 constant
HekoTopoe AelcTBue SABNAGTCA KOHCTAHTOWN TOrda W TONbKO Toraa, Koraa Bce cobbITUS UIMEIOT OAVHaKOBYIO
MPOAOMKUTENBEHOCTb.
(forall (?a) (iff (constant ?a)
(forall (?o0cc1 ?0cc2)
(implies (and (occurrence ?occ1 ?a)
(occurrence ?occ2 ?a))
(dur_equiv ?occ1 ?0cc2)))))
7.5.6 interval_duration
HekoTopoe gelicTBrE MMEET NPOAOIIKUTENBHOCTb MHTEpBANA TorAa U TONbKO Toraa, Koraa CyLlecTBYHT
cobbITHS, MetoLLME OANHaKOBYHO MPOAOIKUTENbHOCTE.
(forall (?a) (iff (interval_duration ?a)
(forall (?occ1)
(implies (occurrence ?occ1 ?a)
(exists (?0cc2)
(and (occurrence ?occ2 ?a)
(dur_equiv ?occ1 ?0cc2)))))))
7.5.7 variable
HekoTopoe geiicTBUe sIBNsieTcsl NepeMeHHbLIM TorAAa M ToNbKo Toraa, Korga Bce CobbITUsSi MMEIOT pasHyto
NPOAOMKUTENBHOCTb.
(forall (?a) (iff (variable ?a)
(not (exists (?occ1 ?occ2)
(and (occurrence ?occ1 ?a)
(occurrence ?occ2 ?a)
(dur_equiv ?occ1 ?o0cc2))))))

7.6 N'pamMmaTuka orpaHM4YeHUA NPOAOMKUTENLHOCTU COOLITUIA

HwxecnegytoLime rpammaTideckue yTBepXaeHusi 4atoT onMcaHnsl TEXHONOMMYeCcKoro npolecca v BCoMo-
ratenbHbIX Npasun, onpeaeneHHbix B KIF ans orpaHnyeHnii npogomkutensHoCcTh cobbITUiA.
< constant_spec > ::= (forall (?occ)
(implies (occurrence ?occ < term >)
< duration_literal >))
<interval_spec > ::= (forall (?occ)
(implies (occurrence ?occ < term >)
<interval_axiom >))
< duration_literal > ::= (= (dur ?occ) < term >)
<interval_literal > ::= (lesser (dur ?occ) < term >) |
(lesser < term > (dur ?occ))
<interval_axiom > ::= <interval_literal > |
(not < interval_axiom >) |
({and | or} < interval_axiom >*) |
({implies | iff} < interval_axiom >)
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8 "pO,D,O.ﬂ)KMTeﬂbHOCTb, OCHOBaHHasa Ha COCTOAHUM

HanHbI pasgen Xapakrepusyet Bce onpeaeneHus, 06yCJ'IOBJ'IeHHbIe NPOAOSDKUTENBHOCTLIO, OCHOBAHHOM

Ha COCTOAHUW.

8.1 MNpumMuTUBHAA NeKcUuka NPoOAOIXUTESNIbHOCTH, OCHOBaHHOWN Ha COCTOSIHUU

Nekcunka NpoaoMKUTENBHOCTU, OCHOBAHHOW Ha COCTOSAHUN, He Tpe6yeT HUKaKUX NPUMUTUBHBLIX COOTHOLIEe-

8.2 OnpeaensieMble COOTHOLIEHUA ANA NPOAOCMKUTENBHOCTU, OCHOBaHHOW Ha COCTOSIHUUN

B aaHHoM nogpasgene onpeaeneHsl crnegyrowmne COOTHOWEHNS:

- (conditional_duration ?a);

- (context_duration ?a);

- (unconditional_duration ?a).

Kaxxgoe noHsTue onpeaensietcst HecpbopmanbHoW cemaHTukol u akcuomamu KIF.

8.3 Teopumu sigpa, o6ycnoBrneHHbIe NPOACNXUTENbHOCTbLIO, OCHOBAHHOW Ha COCTOSIHUMN

[ns aaHHbIX AedUHULMOHANBHBIX pacluMpeHuii HeoBXoaUMBI:
- duration.th;

- disc_state.th;

- occtree.th;

-psl_core.th.

8.4 fledbmHULMOHaNbHbIE pacluMpeHUn, o6ycnoBreHHble NPOAOMXUTENILHOCTLIO, OCHOBaHHOMW Ha
COCTOSIHUU

HVI)KeCJ'IeLIleLU,VIe AeduHULMOHanNbHbLIE pacwunperHna OGYCJ'IOBJ'IeHbI NpoAOIDKUTESNIbHOCTbIO, OCHOBaHHOW Ha

COCTOAHUNN:

TUA.

-actdur.def;
- state_precond.def.

8.5 Onpe.qeneva NpoAoMKUTENbHOCTU, OCHOBaHHOW Ha COCTOAHUN
Ans paclumpeHnsi OCHOBaHHOW Ha COCTOSIHUW NPOACIKUTENBHOCTU onpegeneHbl HXKecneagyruwme noHA-

8.5.1 conditional_duration
HekoTopoe aeicTBre UMeeT YCNoBHY NPOAC XUTENBHOCTL MPU OrpaHUYeHNI: ecnv korga-nvbo asa cobbl-

TVS cornacoBaHbl Mo COCTOSHNIO, TO OHW corfacoBaHb! U MO NPOAOIIKUTENBHOCTY.
(forall (?a) (iff (conditional_duration ?a)
(forall (?o0cc1 ?0cc2)

(implies (and (occurrence ?occ! ?a)
(occurrence ?occ2 ?a)
(state_equiv ?occ1 ?o0cc2))
(dur_equiv ?occ1 ?occ2))))
8.5.2 context_duration
HekoTopoe aeicTBre nMeeT KOHTEKCTHYI0 MPOACIHKUTENBHOCTL TOTAA U TOMLKO TOAA, KOraa CyLIeCTBYHT

COXpaHsItoLLIMe NPOAOIDKATENBLHOCTL NepeMeHHbIe aBTOMOPM3MBI.
(forall (?a) (iff (context_duration ?a)
(and (exists (?occ1)

10

(forall (?0cc2)
(implies (and (occurrence ?occ1 ?a)
(occurrence ?o0cc2 ?a)
(state_equiv ?occ1 ?0cc2))
(dur_equiv ?o0cc1 ?occ2))))
(exists (?occ3 ?0ccd)
(and (occurrence ?occ3 ?a)
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(occurrence ?occ3 ?a)
(state_equiv ?occ3 ?occd)
(not (dur_equiv ?occ3 ?occ4)))))))
8.5.3 unconditional_duration
HekoTopoe aeicTBre umeet 6e3ycrioBHyI0 MPOACIKUTENBHOCTL TOA W TONBKO TOrAa, Korda coxpaHsioLme
NPOAOIKUTENBHOCTL NepeMeHHbIe aBTOMOPMU3MbI TPUBUASbHBI.
(forall (?a) (iff (unconditional_duration ?a)
(forall (?occ1)
(implies (occurrence ?occ1 ?a)
(exists (?o0cc2)
(and (occurrence ?occ2 ?a)
(state_equiv ?occ1 ?o0cc2)
(not (dur_equiv ?occ1 ?0cc2))))))))

8.6 'paMmmaTuka NnpoAoOMXUTENLHOCTU, OCHOBAHHOMN Ha COCTOSIHUMU

Hwxecnegytolume rpammaTideckue yTBepXaeHUs AatoT oN1caH1sl TEXHONOMMYeCKoro npouecca U BCnoMo-
raTenbHbIX Npasun, onpeaeneHHsix B KIF Ana npogonmkMTensHOCTH, OCHOBaHHOW Ha COCTOSIHUM.
<cond_dur_spec > ::= (forall (?occ)

(implies (and (occurrence ?occ < term >)
<simple_state_axiom >)

<duration_literal >))
< context_dur_spec > ::= (forall (?occ)
(implies (and (occurrence ?occ < term >)
< state_axiom >)
<duration_literal >)) |
(forall (?occ)
(implies (and (occurrence ?occ < term >)
< simple_state_axiom >)

<interval_literal >))

9 Bpe MEeHHadA NPoAOIMXKUTEeNbHOCTb

JaHHbli pasgen xapakTepuayeT Bce onpeaeneHus, 06ycnosneHHbIe BpeMEHHOW NPOACIKUTENBHOCTLIO.
9.1 MpUMUTUBHAA NeKcuKka BpeMeHHOW NPOoAOIKUTENBHOCTHU

INekcvka BpeMEHHOW NPoAoKUTENIbHOCTU He TpebyeT HUKaKMX MPUMUTUBHBIX COOTHOLLEHWUIA.

9.2 OnpepensieMble COOTHOLLEHUS BpeMeHHOW NPOoAOIMKUTENBEHOCTU

B aaHHoM noapasgene onpeaeneHsbl cneayowmne COOTHOLLEHUS:

- (rushhour ?a);

- (weekend ?a);

- (gridlock ?a).

Kagoe noHsTWe onpegensietcst HedpopmanbHoi cemaHTUKol U akcuomamu KIF.

9.3 Teopuu agpa, o6ycnoBrneHHble BpeMeHHOW NPOoAOIHKUTENbLHOCTLIO

Ina aaHHbIX AePUHULIMOHATBHBIX pacLUMPeHUn HeoBXoaUMBI:
-duration.th;

- occtree.th;

- psl_core.th.

9.4 NlecpMHULUMOHANbHbIE pacluMpeHusi, 06ycnoBneHHble BpeMeHHOM NPoAoMKUTENbHOCTLIO
Ina aaHHoro pacwupeHust Heobxoaumo umeTsb actdur.def utime_precond.def.

9.5 OnpegeneHUn BpeMeHHOW NPOAOIMKUTENBHOCTH

[ns BpemMeHHOIN NPOoAOIKATENBHOCTU ONpeaeneHbl HkecneayoLme NoHATUS.

1"
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9.5.1 rushhour
HekoTopoe aeiicTBre SIBNSIETCA NUKOBLIM NPY YCIOBWW: €CAN Koraa-nnbo Asa cobblTus cornacoBaHbl No
MOMEHTaM BpeMeHMW UX Hayarna, TO OHW COrnacoBaHb! U Mo NPoAOHKUTENBHOCTH.
(forall (?a) (iff (rushhour ?a)
(forall (?occ1 ?0cc2)
(implies (and (occurrence ?occ1 ?a)
(occurrence ?occ2 ?a)
(begin_equiv ?occ1 ?0cc2))
(dur_equiv ?occ1 ?occ2))))
9.5.2 weekend
HekoTopoe aelricTBre SABNSIeTCA CBEPXYPOUHbBIM TOr4a U TONbKO TOraa, Koraa CyLecTBYoT CoxXpaHsiioLmue
NpPOAOIKUTENBHOCTL aBTOMOPdM3MbI HavYana.
(forall (?a) (iff (weekend ?a)
(and (exists (?occ1)
(forall (?occ2)
(implies (and (occurrence ?occ1 ?a)
(occurrence ?occ2 ?a)
(begin_equiv ?occ1 ?0cc2))
(dur_equiv ?occ1 ?0cc2))))
(exists (?occ3 ?occd)
(and (occurrence ?occ3 ?a)
(occurrence ?occ3 ?a)
(begin_equiv ?occ3 ?occ4)
(not (dur_equiv ?occ3 ?0cc4)))))))
9.5.3 gridlock
HekoTopoe aeicTBre SABNAETCA TYMUKOBLIM TOrAa U TOMbKO TOrada, KorAa CoXpaHALWWUA NPOAoIHKUTENb-
HOCTb aBTOMOP13M Havaa ABNAETCA TPUBUASTbHBIM.
(forall (?a) (iff (gridlock ?a)
(forall (?0cc1)
(implies (occurrence ?occ1 ?a)
(exists (?occ2)
(and (occurrence ?occ2 ?a)
(begin_equiv ?occ1 ?occ2)
(not (dur_equiv 2occ1 ?0cc2))))))))

9.6 N'paMmMaTUKa onucaHUi NpoLecca Arsi BpeMeHHOU NPoaoXKUTEeNIbHOCTU

HwxecneayoLme rpammMaTvieckne yTBepXaeHUs A4alT onucaHna TeEXHONOrMYecKoro npouecca, onpeae-
neHHble B KIF anst BpeMeHHOM NpogoKUTENbHOCTH.
<rushhour_spec > ::= (forall (?occ)

(implies (and (occurrence ?occ < term >)
< simple_time_axiom >)
<duration_literal >))
<weekend_spec > ::= (forall (?occ)
(implies (and (occurrence ?occ < term >)
< time_axiom >)
<duration_literal >)) |
(forall (?occ)
(implies (and (occurrence ?occ < term >)
<simple_time_axiom >)
<interval_literal >))

10 BpemeHHasi NpoAOMKUTENbLHOCTb U NMPOAOMKUTENbLHOCTL, OCHOBaHHas Ha
COCTOSIHUMU

JaHHblil pasaen xapakTepusyeT Bee ornpegeneHus, 06yCrosneHHbLIe BpeMeHHOW NPOA0IIKATENBHOCTBIO U
NPOAOIKUTENBLHOCTBIO, OCHOBAHHOM HA COCTOSIHUN.

12
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10.1 MpuMUTUBHaAA NeKkcUKka BpeMeHHOW NPOAOIKUTENLHOCTM U MPOAOIHKUTENbHOCTU, OCHO-
BaHHOM Ha COCTOSIHUU

Jlekcuka BpeMeHHOW NPOAOIKUTENBHOCTU U npPOoaOCIKUTESNIbHOCTH, OCHOBaHHOW Ha COCTOSIHUU, He Tpe6yeT
HUKaKUX NPUMUTUBHBIX COOTHOLLIEHUHA.

10.2 OnucbiBaeMas nekcukKa BpeMeHHON NPOAOIKUTENbHOCTU U NPOAOIKUTENBLHOCTU, OCHOBaH-
HOM Ha COCTOSAAHUU

B paHHom nogpasgene onpeaeneHbl HWKecneayLmne COOTHOLIEHUS:

- (mixed_duration ?a);

- (nondet_mixed_duration ?a);

- (rigid_mixed_duration ?a).

Kaxxgoe noHsiTue onpeaensietcst HecpopmanbHo ceMaHTUkon 1 akcnomamm KIF.

10.3 Teopum sigpa, oGycnoaneHHble BpeMeHHOﬁ npPoAOMKUTENBbHOCTLIO U NPOAOCIHKUTENBHOCTLIO,
OCHOBaHHOMW Ha COCTOSIHUU

[na paHHbIX AeUHULMOHANBHBIX paclUnpeHUin HeobxoauMbl:
-duration.th;

- disc_state;

- occtree.th;

- psl_core.th.

10.4 JecpHULMOHaNbHbIE pacluupeHUs, o6ycnoBneHHble BpeMeHHOW NPOAOIMKUTENLHOCTLIO U
NPOAOCIKUTENBHOCTbLIO, OCHOBaHHOW Ha COCTOSIHUM

Ans aaHHoro pacluMpeHust HeobxoaMMo UMETb HukecneaytoLve AeUHULMOHANbHBIE PacLUNPEHUA:
- actdur.def;

-time_precond.def;

- state_precond.def.

10.5 OnpegeneHuss BpeMeHHOW NPOAOMKUTENBLHOCTU U NMPOAOIIKUTENBLHOCTU, OCHOBAHHOW Ha
COCTOSAHUU

OnpepeneHbl HWKecneayroLme NoHATANA A BpeMeHHOR NPoAocIKUTESNIbHOCTU U NPOACIHKUTENBHOCTH, OC-
HOBaHHOW Ha COCTOAHWM.
10.5.1 mixed_duration
HekoTopoe AeicTBue siBNsieTcsl AEWCTBUEM CO CMELLaHHOW NPOACIDKUTENbHOCTLIO NPU YCIIOBUK: ecrnn
koraa-nu6o Asa cobbITUS COrnacoBaHbl Mo BENUYMHAM U MOMEHTaM BpeMEHU UX Hayana, To OHU CornacoBaHbl U
Mo NPOACIKUTENBHOCTH.
(forall (?a) (iff (mixed_duration ?a)
(forall (?occ1 ?0cc2)
(implies (and (occurrence ?occ1 ?a)
(occurrence ?occ2 ?a)
(state_equiv ?occ1 ?occ2)
(begin_equiv ?occ1 ?occ2))
(dur_equiv ?occ1 ?occ2))))
10.5.2 nondet_mixed_duration
HekoTopoe aeilcTBre sIBNSieTCS HeAeTepMUHUPOBAHHBIM ASACTBUEM CO CMELLIAHHON NPOAOIMKNTENBHOCTLIO
TOoraa v ToNbKo TOrAa, Korfa CyLLECTBYIOT COXpaHsIioLLME MPOACIKUTENBHOCTL NepeMeHHbI aBToMopdnaM U aB-
ToMOpdU3M Hayana.
(forall (?a) (iff (nondet_mixed_duration ?a)
(and (exists (?occ1)
(forall (?0cc2)
(implies (and (occurrence ?occ1 ?a)
(occurrence ?occ2 ?a)
(state_equiv ?occ1 ?occ2)
(begin_equiv ?occ1 ?occ2))
(dur_equiv ?occ1 ?0cc2))))

13
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(exists (?occ3 ?occd)
{(and (occurrence ?occ3 ?a)
(occurrence ?occ3 ?a)
(begin_equiv ?occ3 ?occ4)
(state_equiv ?occ1 ?occ2)
(not (dur_equiv ?occ3 ?occd)))))))
10.5.3 rigid_mixed_duration
HekoTopoe aeiicTBre ABMNSETCS XXeCTKUM AeNCTBUEM CO CMeLLAaHHOWN NPOAOIKUTENBHOCTLIO TO1a U TONLKO
Toraa, Koraa coxpaHsiroLLe NPoACIKUTENbHOCTL NepeMeHHbI aBToMOopdK3M 1 aBTOMOPIN3M Hauana sIBISIOTCS
TPUBMANBHBIMM.
(forall (?a) (iff (rigid_mixed_duration ?a)
(forall (?o0cc1)
(implies (occurrence ?occ1 ?a)
(exists (?occ2)
(and (occurrence ?occ2 ?a)
(begin_equiv 7occ1 ?0cc2)
(state_equiv ?occ1 ?0cc2)
(not (dur_equiv ?occ1 ?20cc2))))))))

10.6 lpaMmmaTuKka BpeMeHHOW NPOAOIKUTENBLHOCTU U NPOAOCIKUTENLHOCTU, OCHOBAHHOW Ha
COCTOSIHUU

Hwxecnegytolume rpaMMmaTUyeckne yTBEpKASHUA AaloT ONMcaHUs TeXHONOMMYEeCKoro rnpoLiecca, onpeae-
neHHble B KIF Ans BpemMeHHoi NpoaomKUTENLHOCTU U NPOACIKUTENbHOCTH, OCHOBAHHOW Ha COCTOSIHUM.
< mix_dur_spec > ::= (forall (?occ)

(implies (and (occurrence ?occ < term >)
< simple_mix_axiom >)
<duration_literal >))
< hondet_mix_dur_spec > ::= (forall (?occ)
(implies (and (occurrence ?occ < term >)
< mix_formula >)
< duration_literal >)) |
(forall (?occ)
(implies (and (occurrence ?occ < term >)
< simple_mix_axiom >)
<interval_literal >))

11 YnopsipounBaHue n orpaHU4eHus NPOAOIMKUTENBHOCTU COObITUN

HaHHblil pasgen xapakTepurayeT Bce onpeaeneHuns, 06ycrnoBneHHbIe ynopsiaounMBaHuem U orpaHuYeHUSIMU
NPOACIKUTENBHOCTU COBBITHIA.

11.1 MpUMUTUBHAA NEeKCUKa yNopaaoIMBaHUA U OrPpaHUYeHUR NPOAOIKUTENNILHOCTU COObITUN

INexkcuka ynopsigoumBaHus U orpaHuHeHnin NPOACIHKUTENBHOCTU COBLITUIA He TpebyeT NPUMUTUBHBLIX COOTHO-
LUEHWIA.

11.2 OnucbiBaeMas rnekcuka ynopaaovuuBaHua U orpaHMYeHUn NPpoAONXKUTENbHOCTU COOLITUN

B oaHHoM nogpasgene onpegeneHsl HUxXecneayoLmne COOTHOLLEHUS:

- (ordered_duration ?a);

- (partial_ordered_duration ?a);

- (unordered_duration ?a).

Kaxxgoe noHaTue onpegensietTcs HecbopmMarnsHo cemaHTUkon U akcuomamu KIF.

11.3 Teopuu Aapa, o6ycnoBneHHbIe YNOPSAAOUMBaHUEM U OFPaHMYEHUSIMU NPOAOIKUTENHLHOCTH
cobbITuin

Ansa aaHHbIX AeUHULMOHANBHBIX paclUpeHnii HeobxoauMmel:
-duration.th;

14
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- act_occ.th;

- complex.th;

- atomic.th;

- subactivity.th;
- occtree.th;

- psl_core.th.

11.4 AedpHULMOHaNbHbIE pacluupeHus, 06ycnoBreHHble ynopsgoYuBaHUeM U orpaHu4eHUsIMU
nNpoaoMmXuTeNbHOCTU COBLITUN

Ons aaHHoro pacluvperys HeobxoaMMOo UMeTb:
- permute.def.

11.5 OnpeaeneHus ynopsaoiMBaHus U orpaHUYeHUIA NPoAoMKUTENBLHOCTU COOLITUN

Ons ynopsiaouMBaHWs Y orpaHUHeHWI NpoaoMKUTENBHOCTU COBLITUIA onpeaeneHbl HuKecneaytoLue noHs-
THS.
11.5.1 ordered_duration
HekoTopoe AeicTBMe UMeeT YNopsiiIcHEeHHY0 NPOAOIHKUTENBHOCTL TOrAA U TONLKO TOraa, Koraa Bce BeTBU
aBTOMOPMHBIX COBLITUI UMEIOT OAMHAKOBYIO MPOAOIKUTENBHOCTD.
(forall (?a) (iff (ordered_duration ?a)
(forall (?o0cc1 ?o0cc2)
(implies (and (occurrence ?occ1 ?a)
(occurrence ?occ2 ?a)
(branch_automorphic ?a ?occ1 ?occ2))
(duration_equiv ?occ1 ?0cc2)))))
11.5.2 partial_ordered_duration
HekoTopoe AeiicTBUE UMEET KOHTEKCTHYIO NPOAOIMKUTENBHOCTL TOrAA U TONbKO TOrAa, Koraa CyLLecTByoT
coBbITYSI, ANs KOTOPbIX BCE BETBW aBTOMOPhHLIX COBLITUI UMEOT OAUHAKOBYHO NPOACIKUTENBHOCTb.
(forall (?a) (iff (partial_ordered_duration ?a)
(and (exists (?occ1)
(forall (?0cc2)
(implies (and (occurrence ?occ1 ?a)
(occurrence ?occ2 ?a)
(branch_automorphic ?a ?occ1 ?occ2))
(dur_equiv ?occ1 ?occ2))))
(exists (?occ3 ?occd)
(and (occurrence ?occ3 ?a)
(occurrence ?occ3 ?a)
(branch_automorphic ?a ?occ1 ?occ2)
(not (dur_equiv ?0cc3 ?0ccd)))))))
11.5.3 unordered_duration
HekoTopoe aeicTBue UMeeT HeynopsAoHEHHYH NPOACMKUTENLHOCTL TOMda U TOMbKO TOrAa, Koraa Ans Ka-
KNUX-NMB0 COoBbLITUIA CYLLLECTBYIOT BETBY aBTOMOPMHLIX COBLITUNA, UMeloLLe pasfNiHyo NPOACIKUTENBHOCTb.
(forall (?a) (iff (unordered_duration ?a)
(exists (?occ1 ?0cc2)
(and (occurrence ?occ1 ?a)
(occurrence ?occ2 ?a)
(branch_automorphic ?a ?occ1 ?occ2)
(not (duration_equiv ?occ1 ?0cc2))))))

11.6 'pammaTUKa onucaHUii npolecca Ans YNnopsagoyMBaHus U orpaHMYeHUA NpoaomKuTenbHoc-
TU COObITUNA

HuxecneaytoLme rpammaTyeckme yTBepxaeHus 4atoT onvcaHns TeXHONOorMYecKoro npoecca, onpege-
neHHble B KIF ans ynopsaaouneaHus v orpaHnyeHuiA NpoaoikUTensHOCTY CoBbITUIA.
<order_dur_spec > ::= (forall (?occ)
(implies (and (occurrence ?occ < term >)
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<ordered_sentence >)
< duration_literal >))
< partial_order_dur_spec > ::=
(forall (?occ)
(implies (and (occurrence ?occ < term >)
<ordered_formula >)
< duration_literal >)) |
(forall (?occ)
(implies (and (occurrence ?occ < term >)
<ordered_sentence >)
<interval_literal >))

12 YnopsipoumBaHvue M OrpaHWyYeHusi NMPOAOMKUTENbHOCTU BCTPOEHHbIX
co6bITUN

DaHHbIl pasgen xapakTepuayeT Bee ornpeaeneHns, 06ycrnoBneHHbIe yNopsiao4BaHUeM 1 orpaHudeHUsIMU
MPOOOIKATENBEHOCTU BCTPOEHHbIX COBLITU.

12.1 MpUMUTUBHAA NeKcuKa ynopaaoumBaHus U orpaHuieHuin NPOAOCIKUTENbHOCTU BCTPOEHHbIX
cobbITUin

TINekcuka yrnopsagounBaH1s 1 orpaHUueHu1in NpoaoKUTENbHOCTU BCTPOEHHBLIX COBLITUIA He TPEBYET HUKaKUX
MPUMUTUBHBIX COOTHOLLIEHWIA.

12.2 OnucbiBaeMasn neKkcuka ynopsgo4ynBaHus u orpaHu4eHUn NPoOSOIKUTENLHOCTU BCTPOEHHbIX
cobbITUin

B naHHOM noapasgene onpeaeneHbl Huxkecneaylowme COOTHOWEHUS:

- (embed_duration ?a);

- (partial_embed duration ?a);

- (nonembed_duration ?a).

Kaxxgoe noHaTue onpegensieTcs HecbopmanbHoW cemaHTukom 1 akcuomamu KIF.

12.3 Teopuu sigpa, o6ycnoBneHHbIe yNnopsao4uBaHUueM U orpaHuy4eHMAMU NPOACIIKUTENBLHOCTU
BCTPOEHHbIX COGLITUN

[ns aaHHbBIX Teopuii HeobxoanuMbI:
-duration.th;

- act_occ.th;

- complex.th;

- atomic.th;

- subactivity.th;

- occtree.th;

- psl_core.th.

12.4 NlecpuHULIMOHaNbHBbIE pacluupeHUs, o6ycnoBneHHble ynopaAoYMBaHUEM U OrpaHU4YeHUAMHU
NPOAOMKUTENBLHOCTU BCTPOEHHbIX COGLITUI

Ans ynopsigoumsaHus 1 orpaHnyeHnii NpogokMTeNIbHOCTU BCTPOEHHbBIX COBLITUIA HE06X0ANMO UMETL:
- permute.def.

12.5 OnpeaeneHus ynopsgounBaHus U orpaHuyeHUn NpoAoIKUTENIbHOCTU BCTPOEHHbIX COBLITUIA

Ansi ynopsinoumBaHuns U orpaHudeHiA NpoaoKUTENBHOCTU BCTPOEHHBIX COBLITUI onpeaeneHbl Hukecneay-
foLLE NOHSATHS.

12.5.1 embed_duration

HekoTopoe aeicTBrE MMEET BCTPOEHHYHO MPOAOIKUTENBHOCTL TOrAA U TONBKO TOrAa, Koraa Bce BETBU aBTO-
MOPHBIX COBLITWIA 3TOr0 XXe AepeBa UMetT OANHAKOBYH NPOAOIKUTESIbHOCTb.
(forall (?a) (iff (embed_duration ?a)
(forall (?occ1 ?0cc2)
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(implies (and (occurrence ?occ1 ?a)
(occurrence ?occ2 ?a)
(same_grove ?occ1 ?0cc2)
(branch_automorphic ?occ1 ?occ2))
(duration_equiv ?occ1 ?0cc2)))))
12.5.2 partial_embed_duration
HekoTopoe AeincTere MMeeT YacTUYHO BCTPOEHHYHO MPOAOIPKUTENBHOCTL TOMa U TOMbKC Torda, koraa cy-
LLleCTBYIOT COBbITUS, A1 KOTOPLIX BCE BETBM aBTOMOPMHbIX COBLITMIA 3TOr0 Xe Aepesa MetloT 0AUHAKOBYIO Npo-
[OIMKATENBHOCTb.
(forall (?a) (iff (partial_embed_duration ?a)
(and (exists (?occ1)
(forall (?o0cc2)
(implies (and (occurrence ?occ1 ?a)
(occurrence ?occ2 ?a)
(same_grove ?occ1 ?0cc2)
(branch_automorphic ?occ1 ?occ2))
(dur_equiv ?occ1 ?0cc2))))
(exists (?occ3 ?occd)
(and (occurrence ?occ3 ?a)
(occurrence ?occ3 ?a)
(same_grove ?occ1 ?occ2)
(branch_automorphic ?occ1 ?occ2)
(not (dur_equiv ?0cc3 ?0ccd)))))))
12.5.3 nonembed_duration
HekoTopoe gelicTBre MMeeT HEBCTPOEHHYO NPOAOIKUTENBHOCTE TOrAa U TONbKO TorAa, Koraa Ars Kakoro-
6o cobbITWA CyLLECTBYIOT BETBY aBTOMOP(HBIX COBLITWIA 3TOr0 XXe AepeBa, MMeoLLMe pasHyIo NPOAOIKUTENb-
HOCTb.
(forall (?a) (iff (nonembed_duration ?a)
(exists (?occ1 ?0cc2)
(and (occurrence ?occ1 ?a)
(occurrence ?occ2 ?a)
(same_grove ?occ1 ?0cc2)
(branch_automorphic ?occ1 ?occ2)
(not (duration_equiv ?occ1 ?0cc2))))))

12.6 M'pamMaTuka ynopaaovMBaHua U orpaHM4eHUIM NPOAOIKUTENbHOCTU BCTPOEHHbIX COObITUI

MpammaTuka onvcaHui npouecca AnNs yNopagounBaHus U orpaHUueHuin NPOAOMKUTENBEHOCTU BCTPOEHHbIX
CoBbITUNA:
<embed_dur__spec > ::= (forall (?occ)
(implies (and (occurrence ?occ < term >)
(same_tree < variable > ?occ))
<duration_literal >))
<embed_interval_spec > ::= (forall (?occ)
(implies (and (occurrence ?occ < term >)
(same_tree < variable > ?0cc))
<interval_axiom >))

13 BxogHble ycnoBuUs HapylweHUsi BLINONHEHNUA OeNCTBUN
HaHHbih pasgen xapakTepusyeT BCe onpeaeneHna, 0bycrnoBneHHbIE BXOAHLIMU YCITOBUSIMU HApYLLEHUS
BbINONHEHUA ASNCTBUIA.

13.1 NpUMUTUBHAA NeKCUKa BXOAHbIX YCNOBUIA HapyLUeHUs BbINONMHEeHUA AeACTBUIA

Nekcurka BXxOAHBLIX YCNOBUIA HAPYLLEHUS BbINONHEHNUSI AEACTBUIA He TpebyeT HUKaKNX MPUMUTUBHBLIX COOTHO-
LUEHWIA.
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13.2 OnucbiBaemas NNeKCMKa BXOAHbIX YCNOBUMA HapyLUeHUA BbINOMIHEHUA eNCTBUA

B gaHHoM nogpasgene onpeaerneHbl HUxKecneayowme COoTHOLLEHUS:

- (spoilage ?a);

- (possible_spoilage ?a);

- (nonspoilage ?a).

Kaxxgoe noHsTe onpegensieTca HecbopmMaribHON ceMaHTukom 1 akcuomamu KIF.

13.3 Teopuu, o6ycnoBneHHble BXOAHLIMU YCNOBUSIMU HapyLLEHUs BbINOMHeHUA AeACTBUIA

[ns naHHoM Teopum HeoBxoaUMbI:
- duration.th;

- occtree.th;

-psl_core.th.

13.4 JecpHULMOHANBHbIE paclUMpeHUsi, o6ycrnoBrneHHble BXOAHLIMU YCIOBUAMMU HapyLleHUA
BbINOMHEHUA AeACTBUIA

Ons BXOAHbIX YCMOBUIA HapyLLEeHUs BbINONHEHNS AeACTBUI HeobxoanMbl HUXecneayoLme aeduHmLmo-
HanbHble pacLUMpPeHs:

-occ_precond.def;

-time_precond.def;

-precond.def.

13.5 OnpeaeneHnsi BXOAHbLIX YCNOBUM HapyLLUeHUs1 BbINOMTHEHUA AeACTBUN

[ns BXoAHbIX YCrOBWIA HApyLLIEHUsI BbINOMHEHUS AeACTBWIA onpeaeneHsl HuxXecneaytoLme noHATUS.
13.5.1 spoilage
BbInonHeHWe HEKOTOPOro AeWCTBIS HapyLLEeHOo Torda U TonbKo Toraa, Koraa AonycTUMble COBLITUS 3aBUCAT
OT 3aEPXKU MexXay APYrUMU coBbITUsIMU. B ocoBGeHHOCTU 3T0 cobbiTusA, HaxoasLimecs Kak Ha ogHol opbute
3HOOMOPdMN3MOB AepeBa COBLITUIA, Tak 1 Ha 0QHON 0pOUTe aBTOMOPU3MOB 3a4ePXKKN.
(forall (?a) (iff (spoilage ?a)
(forall (?s1 ?s2)
(implies (and (occurrence_of ?s1 ?a)
(occurrence_of ?s2 ?a)
(delay_equiv ?s1 ?s2)
(tree_equiv ?s1 ?s2))
(legal_equiv ?s1 ?s2)))))
13.5.2 possible_spoilage
BbInosiHeHne HeKoToOporo AeCTBIS BO3MOXHO HapyLLEHO TorAa U TOMbKO TorAa, Koraa CyLecTByoT cobbl-
TV, HaxoAsILLMECst Kak Ha ogHON opbuTe aHaoMopdM3MOB iepeBa cobbITUI, Tak U Ha ogHON opbuTe aBTOMOpPHU3-
MOB 3a71€PXKKU.
(forall (?a) (iff (possible_spoilage ?a)
(exists (?s1)
(and (occurrence_of ?s1 ?a)
(forall (?s2)
(implies (and (occurrence_of ?s2 ?a)
(delay_equiv ?s1 ?s2)
(tree_equiv ?s1 ?s2))
(legal_equiv ?s1 ?7s2))))))
13.5.3 nonspoilage
BbInonHeHWe HeKOTOpPOro AEeUCTBUSI He HapyLLEHO Toraa U TONbKO TOrAa, Korga oTCYTCTBYET CBSI3b MeXAy
[OMYyCTUMbIMU COBLITUSIMU 1 3a8ePXKKOA Mexay APYrMMU coBbITUAMU. MpY 3TOM eAUHCTBEHHBIN 3HAOMOPdhU3M
AepeBa cobbITUIA, COXPaHSIOLLMIA 334ePXKKY MEXAY APYTMMU COBLITUSIMU, SIBNAETCA TPUBUANBHBIM.
(forall (?a) (iff (nonspoilage ?a)
(forall (?s1)
(implies (occurrence_of ?s1 ?a)
(exists (?7s2)
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(and (occurrence_of ?s2 ?a)
(delay_equiv ?s1 ?s2)
(tree_equiv ?s1 ?7s2)
(not (legal_equiv ?s1 ?s2))))))))
13.6 MpaMMaTuMKa onucaHUii Nnpouecca Ans BXOOHbLIX YyCIMOBUIA HAapyLLUEHUSA BbINOMHEHUA AeUCTBUIA

MpamMmaTvKa onvcaHni NpoLecea Ans BXOOHbLIX YCNOBUMA HapyLLeHUs BbINONHEHWUS AeACTBUI.

<occ_constrained_precond > ::=
(forall (?s)

({implies | iff} (and (occurrence ?s <term >)

(legal ?s)
(ubiquitous < term > < term >))
{<leaf delay axiom>|<inner_delay_axiom}))
<leaf_delay formula > ::= (exists (?occ ?s1)

(and (occurrence ?occ < term >)
(leaf_occ ?s1 ?0cc)
< delay literal >
(= ?s (successor < term > ?s1))))

<leaf_delay_axiom > ::= <leaf_delay_formula > |

(not<leaf_delay formula>)

<inner_delay_formula > ::= (exists (?occ ?s1 ?7s2)

(and (occurrence ?occ < term >)
< delay_literal >
(subactivity occurrence ?s1 ?occ)
(subactivity occurrence ?s2 ?occ)
(precedes ?s1 ?s)
(precedes ?s ?7s2)))

<inner_delay_axiom > ::=<inner_delay formula> |

(not <inner_delay_formula >)
14 3annaHnpoBaHHble BCTpavBalowue orpaHn4eHus

JanHblii pasaen xapakrepuayeT Bce onpefieneHunsl, 06ycnoeneHHbIe 3aniaHMpoBaHHBIMY BCTPavBaoLLMK

orpaHn4eHUsIMIA.

14.1 MpUMUTUBHAA NEKCUKA 3anIaHMPOBaHHbIX BCTPpanBalowWMX orpaHuyeHuin

TNekcuka 3annaHMpoBaHHbIX BCTPaNBaIOLLIMX OrpaHUYeHuid He TpeByeT HUKaKUX NPUMUTUBHBIX COOTHOLLe-

14.2 OnucbiBaemas fniekCUKa 3anfnaHUpoBaHHbIX BCTpauBaloLWUX orpaHU4eHUI

B naHHoM nogpaspaene onpeaeneHsl HUXKecneayloLwmue CoOoTHOLLEHUS:

- (scheduled ?occ);

- (partial_scheduled ?occ);

- (unscheduled ?occ).

Kaxkgoe noHsTue onpeaensietcst HechopmarnbHo ceMaHTUKon 1 akcuomamu KIF.

14.3 Teopvm aapa, oGycnoaneuuble 3annaHupoBaHHbLIMU BCTpauBalwoWMUMU OrpaHU4eHUAMU

Ina naHHol Teopumn HeobxoaANMbI:
- duration.th;

- act_occ.th;

- complex.th;

- atomic .th;

- subactivity.th;

- occtree.th;

- psl_core.th.
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14.4 QlecdpuHULMOHANbHbIE paclUMpPeHUA, 06ycnoBrieHHble 3anfaHMpoBaHHbIMU BCTPpauBaloLWMMn
orpaHu4YeHUAMU

Ana AaHHOTO pacluMpeHus HeobxoauMbI HkecneayoLLne AeUHNLIMOHANbHBIE PaCLLMPEHUs:
-embedding.def;
-time_precond.def.

14.5 OnpepeneHUn 3anfaHMPOBaHHbIX BCTPaMBaloLWMUX OrpaHU4eHUN

[na 3annaHnpoBaHHbIX BCTpanBaoLLMX OrpaHUdeHuii ornpeaeneHsl HkecneayoLme NoHATUS.
14.5.1 scheduled
HekoTopoe cobbiTue ?0cc 3annaHMpoBaHO Torda U ToNbKo Toraa, Koraa Kaxaoe cobbiTue us 2occ orpaHnye-
HO 3aePXKKOWN.
(forall (?occ) (iff (scheduled ?occ)
(forall (?a ?7s1 ?s2 ?s3)
(implies (and (occurrence_of ?occ ?a)
(root_occ ?s3 ?occ)
(subactivity_occurrence ?s1 ?occ)
(iso_occ ?s1 ?s2)
(embed_tree ?s1 ?s2 ?s3 ?a)
(delay_equiv ?s1 ?s2))
(subocc_equiv ?s1 ?s2 ?s3 ?a)))))
14.5.2 partial_scheduled
HekoTopoe cobbiTue ?0cc 3annaHnpoBaHo YacTUYHO TOAa U TOMLKO TorAa, Koraa HekoTopble NoacobLITUA
13 ?0cc orpaHnyeHbl 3a4epKKON.
(forall (?occ) (iff (partial_scheduled ?occ)
(exists (?a ?s ?s1 ?s3 7s4)
(and (occurrence_of ?occ ?a)
(root_occ ?s ?0cc)
(subactivity_occurrence ?s1 ?occ)
(forall (?s2)

(implies (and (iso_occ ?s1 ?s2)
(embed_tree ?7s1 ?s2 ?s ?a)
(delay_equiv ?s1 ?s2))

(subocc_equiv ?s1 ?s2 ?s ?a))))
subactivity_occurrence ?s3 ?0cc)
iso_occ 7s3 ?7s4)
delay_equiv ?s3 7s4)
embed_tree 7s3 ?s4 ?s ?a)
(not (subocc_equiv ?s3 ?s4 ?s ?7a))))))
14.5.3 unscheduled
HekoTopoe cobbiTre ?0cc He 3annaHnpoBaHo Toraa 1 ToMbKo Toraa, koraa HU 0oaHo 13 noacobbITuiA 20cc He
orpaHuyeHo 3aepXKon.
(forall (?occ) (iff (unscheduled ?occ)
(forall (?s ?s1 ?a)
(implies (and (occurrence_of ?occ ?a)
(root_occ ?s ?occ)
(subactivity_occurrence ?s1 ?occ))
(exists (?s2)
(and (iso_occ ?s1 ?7s2)
(embed_tree ?s1 ?s2 ?s ?a)
(delay_equiv ?s1 ?s2)
(not (subocc_equiv ?s1 ?s2 ?s ?a))))))))

S~~~

14.6 'pamMaTuKKa 3annaHMpOBaHHbIX BCTpauBaloLUX OrpaHUY4eHUNR

Mpammatuka onncaHui NpoLiecca Ans 3annaHWpoBaHHbLIX BCTPanBaoLLMX OrpaHnYeHNIA:
< schedule_axiom > ::= (forall (?s ?occ < variable >*)
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< schedule formula>)
< partial_schedule_axiom > ::= (forall (?s ?occ < variable >+)
< partial_schedule_sentence >))
< schedule_formula > ::= ({implies | and} < subocc_formula >
<delay_literal >)
< schedule_axiom > ::= < schedule_formula> |
(and < schedule_axiom > < schedule_axiom >+)
< partial_schedule_formula > ::= ({implies | and} < subocc_formula >
<delay interval_axiom >)
< partial_schedule_sentence > ::=
< partial_schedule_formula> |
(and < partial_schedule_sentence > < partial_schedule_sentence >+)

15 3dbhekTbl, OCHOBaHHbLIE HA NPOAOIMKUTENbLHOCTHU

[NaHHbIN pazaen xapaktepusyeT Bce orpeferneHnst, obycnosneHHbIe adhekTamm, OCHOBAHHBIMU HA NPOO-
XKUTENbHOCTU.

15.1 MpumuTuBHan nekcuka accdekToB, OCHOBaHHbLIX Ha NPOAOIKUTENBHOCTU

Jlekcuka adpdpekToB, OCHOBAHHBLIX Ha NPOAOIKUTENBHOCTU, HE TPebyeT HUKaKUX MPUMUTUBHBIX COOT-
HOLLIEHWIA.

15.2 OnucbiBaemas nekcuka adpdekroB, OCHOBaHHbIX Ha NPOAOIKUTENLHOCTU

B aaHHom noapasgerne onpeaeneHsbl cregyolne COOTHOLWEHUS:

- (duration_effects ?a);

- (partial_duration_effects ?a);

- (nonduration_effects ?a).

Kaxxgoe noHaTve onpegensetcsa HedpopmansHou cemaHTukon U akenomamm KIF.

15.3 Teopuu Agpa, o6ycnoBneHHble 3cdhdeKTamn, OCHOBaHHbLIMU Ha NPOLOMXUTENBHOCTU

[ns agaHHoOM Teopumn HeoBXOoAUMBI:
-duration.th;

- disc_state.th;

- occtree.th;

- psl_core.th.

15.4 leconHMUMOHaNbHbIe paclupeHus, obycnoBneHHble addekTaMmu, oOCHOBaHHbLIMUA Ha NpPo-
DOIMKUTENbHOCTU

Ons achdekToB, 0OCHOBaAHHLIX HA NPOAOIKNTENBHOCTW, He0BXoAUMBI HVXKecnedytoLmne AebUHULMOHaNbHBIE
pacLLnpeHns:

- actdur.def;

- effects.def.

15.5 OnpeaeneHus ad¢peKToB, 0CHOBaHHbIX Ha MPOOOMKUTENBHOCTU

Ans adhdbeKkToB, OCHOBAHHbLIX Ha NPOAOIKUTENBLHOCTH, ONpeaerneHbl HKecneayroLue NoHATHS.
15.5.1 duration_effects
HekoTopoe aeicTue nmeet apdekTol, OCHOBAHHLIE HA NPOAOMKUTENBHOCTH, NPWU YCNOBUKU: ecnit Koraa-
nunbo kakve-nmbo ABa cobbITUS CornacoBaHbl Mo NPOACIKUTENBHOCTH, TO OHU CorflacoBaHbl U No adpdektam (To
€CTb M0 COCTOSIHWIO, COXPaHSoLLEMYCs nocne cobbITus).
(forall (?a) (iff (duration_effects ?a)
(forall (?s1 ?s2)
(implies (and (occurrence ?s1 ?a)
(occurrence ?s2 ?a)
(dur_equiv ?s1 ?s2))
(effects_equiv ?a ?s1 7s2)))))
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15.5.2 partial_duration_effects
HekoTopoe gelcTBUE YaCTUHHO OrpaH1YeHo Mo NPOACMKUTENBHOCTU TOrda U TONbKO Toraa, korga cylle-
CTBYIOT coxpaHsitoLLne atheKT aBTOMOPGU3MbI NPOAOIHKATENBHOCTH.
(forall (?a) (iff (partial_duration_effects ?a)
(and (exists (?s1)
(forall (?s2)
(implies (and (occurrence ?s1 ?a)
(occurrence ?s2 ?a)
(dur_equiv ?s1 ?s2))
(effects_equiv ?a ?s1 ?s2))))
(exists (?s3 7s4)
(and (occurrence ?s3 ?a)
(occurrence ?s4 ?a)
(dur_equiv ?7s3 ?s4)
(not (effects_equiv ?a ?s3 ?s4)))))))
15.5.3 nonduration_constraints
HekoTopoe fgeicTeue nMmeeT adpeKkTbl HENPOAOMKUTENBHOCTW TOrAA U TOMNbLKO TorAa, Koraa eAMHCTBEHHbIN
coxpaHsoLLniA adbdekT aBToMopchMaM NPOAOIKUTENBHOCTU SIBNSIETCSA TPMBUATTBHBIM.
(forall (?a) (iff (nonduration_effects ?a)
(forall (?s1)
(implies (occurrence ?s1 ?a)
(exists (?s2)
(and (occurrence ?s2 ?a)
(dur_equiv ?s1 ?s2)
(not (effects_equiv ?a ?s1 ?s2))))))))

15.6 MpammaTuka acpdhekToB, OCHOBAHHbLIX Ha NPOAOCIKUTENLHOCTU

MpammatKka onmncaHuii npouecca Ansa 3 deKToB, 0OCHOBAHHLIX HA NPOACIKATENLHOCTU.
<duration_effect_axiom > ::= (forall (?s)
(implies (and (occurrence ?s <term >)
<duration_literal >)
< simple_holds_axiom >)))
< partial_dur_effect > ::= (forall (< variable >*)
(implies (and (occurrence < variable > < term >)
<interval_axiom >)
< simple_holds_axiom >)))

16 ScphekTbl AENCTBUN, OCHOBAHHLIE Ha MPOAOCIMKUTENbHOCTU U BPEMEHU

[JaHHbIi pazgen xapakrepusyeT Bce onpeeneHns, 06ycroBneHHble acheKkTamy AeWCTBMIA, OCHOBaHHBIMU
Ha NPOACIKUTENBHOCTA U BpEMEHM.

16.1 MpuMUTUBHAA neKkcuka 3cpchpekTOB AENCTBUA, OCHOBaHHBLIX Ha NPOAOIMKUTENLHOCTU U
BpeMeHHU

Iekcurka adcpeKToB AECTBWIA, OCHOBAHHbIX HA MPOAOIIKATENLHOCTU U BpeMeHU, He TpebyeT H1Kakux npu-
MWUTUBHBIX COOTHOLLIEHWIA.

16.2 OnucbiBaeMasi nekcuka adppekToB AEeACTBUIN, OCHOBaAHHbLIX Ha NPOAOMKUTENBHOCTU U
BpeMeHU

B naHHoM nogpasaene onpeaeneHsl creaytoliMe COOTHOLLEHUS:

- (maintain_effects ?a);

- (partial_maintain ?a);

- (nonmaintain ?a).

Kaxxgoe noHaTue onpegensetcst HecdbopManbHok cemaHTukon 1 akcuomamu KIF.
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16.3 Teopuu sigpa, o6ycrnoBneHHble 3ddekraMmu 4eACTBUA, OCHOBaHHbLIMU Ha NPOAONXUTENbHO-
CTU U BpEMEHU

[lns gaHHOW Teopru HeobXoANMBI:
- duration.th;

- disc_state.th;

- occtree.th;

- psl_core.th.

16.4 NlecbuHMLMOHaNbHbIE pacluMpeHusi, o6ycnoBneHHble 3cdhcdhekTamm AeiCTBUIA, OCHOBaHHbIMU
Ha NPOAOCIDKUTENLHOCTU U BPEMEHU

[lnsa gaHHoro paclumpeHnst Heobxoaumel HkecnegyoLme AeUHULMOHANbHbIE PAaCLUUPEHNUS:
- actdur.def;

- effects.def;

-state precond.def.

16.5 OnpepneneHun achcdekToB ANCTBUIA, OCHOBaHHbLIX HA NPOAONXKUTENILHOCTU U BPEMEHU

[ns acpdeKToB ASNCTBUIA, OCHOBAHHBLIX HA NPOACITKUTENBHOCTU U BpEeMEHU, onpeaeeHbl HukecneayoLme
MOHATUSA.
16.5.1 maintain_effects
HekoTtopoe aelicTeue nogaepxveaet achheKT npu ycrosumn: ecnu koraa-nnbo kakne-nuéo Asa cobbITs co-
rnacoBaHbl Mo NPOAOCSHKUTENBHOCTU U COCTOAHUIO, TO OHW cornacoBaHbl U Mo adhdekTam (To eCTb M0 COCTOSIHUIO,
coxpaHsioLLieMycst nocne cobbITua).
(forall (?a) (iff (maintain_effects ?a)
(forall (?s1 ?s2)
(implies (and (occurrence ?s1 ?a)
(occurrence ?7s2 ?a)
(state_equiv ?s1 ?s2)
(dur_equiv ?s1 ?s2))
(effects_equiv ?a ?s1 ?s2)))))
16.5.2 partial_maintain
HekoTopoe geicteune nogaepxunsaet adpdekT HacTUYHO Torga U TONbKO Toraa, Koraa CyLLeCTBYIOT coXpa-
HsoLW e addpeKT aBTOMOPM3MbI, COXpaHsItoLLMeE Kak NPOACIKUTENBLHOCTb, Tak U COCTOSAHME.
(forall (?a) (iff (partial_maintain ?a)
(and (exists (?s1)
(forall (?s2)
(implies (and (occurrence ?s1 ?a)
(occurrence ?s2 ?a)
(state_equiv ?s1 ?s2)
(dur_equiv ?s1 ?s2))
(effects_equiv ?a ?s1 ?s2))))
(exists (?s3 ?s4)
(and (occurrence ?s3 ?a)
(occurrence ?s4 ?a)
(dur_equiv ?7s3 ?s4)
(not (effects_equiv ?a ?s3 ?s4)))))))
16.5.3 nonmaintain
HekoTopoe AeiicTBYe He noaaepkuBaeT adhdpeKT Toraa v TonbKo Toraa, Koraa coxpaHsioLLe addeKT aBTo-
MOpdV3M NPOAOIPKATENBHOCTY M aBTOMOPMN3M NepeMeHHbIX BENTUUMH ABNATCA TPUBUATBHEIMU.
(forall (?a) (iff (nonmaintain ?a)
(forall (?s1)
(implies (occurrence ?s1 ?a)
(exists (7s2)
(and (occurrence ?s2 ?a)
(dur_equiv ?s1 ?s2)
(not (effects_equiv ?a ?s1 ?s2))))))))
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16.6 N'pammaTuka acbdhekToB AENCTBUIA, OCHOBAHHbLIX HA NPOACIKUTENIBHOCTU U BpEMEHU

MpammaTtuka onucaHuii npouecca Ans adhdekToB AeCTBUA, OCHOBaHHBIX HA NPOACIIKUTENIbHOCTW U
BpPEMEHW.
< maintain_effect_axiom > ::= (forall (?s)
(implies (and (occurrence ?7s <term >)
< duration_literal >
< simple_state_axiom >)
< simple_holds_axiom >)))
< partial_maintain_axiom > ::= (forall (< variable >)
(implies (and (occurrence < variable > <term >)
<duration_literal >
< state_axiom >)
< simple_holds_axiom >))) |
(forall (< variable >*)
(implies (and (occurrence < variable > < term >)
<interval_literal >
< simple_state_axiom >)
< simple_holds_axiom >))) |

17 YnopsaoumBaHue COOTHOLUEHMW B KOMIMMEKCHOW nocnegoBaTenbHOCTU

JaHHbI paszgen xapakTepuayeT Bce onpeaerneHusi, obycrnoBrieHHble ynopsigoHMBaHuemM CoOOTHOLWEHUIA B
KOMMeKCcHol nocrneaoBaTensLHOCTU.

17.1 MpMMUTUBHAA NeKCUKa ynopaaovYuBaHUA COOTHOLUEHUA B KOMRNEKCHOM nocnepoBatefib-
HOCTU

Iekcrka ynopsagodnsaHnuA COOTHOLLEHWIA B KOMIIIEKCHOM NOcneaoBaTenbHOCTN He Tpe6yeT HUKaKux npumu-
TUBHBIX COOTHOLLEHWI.

17.2 OnucbiBaeMaa neKcuka ynopsaouMBaHuA COOTHOLWEHUA B KOMIIIEKCHOW nocnegoBaTtenb-
HOCTU

B aaHHoM nogpasaene onpeaeneHsl HUXecneayoLwme COOTHOLLIEHUSI:
-(coo_precedes ?occ1 ?occ2 ?a);

- (strong_parallel ?occ1 ?occ2 ?a);

- (atomocc ?occ).

Kaxxpgoe noHsiTve onpenensietcst HedbopManbHoOW ceMaHTukon n akcnomamm KIF.

17.3 Teopumn, o6ycnoBneHHble yNnopsio4uMBaHUEM COOTHOLLEHUIA B KOMNIIEKCHOM NocriegoBaTeb-
HOCTU

[lns naHHOM Teopun HeobxoaUMbI:
- s00.th;

- actocc.th;

- complex.th;

- atomic .th;

- subactivity.th;

- occtree.th;

- psl_core.th.

17.4 edbMHMLUMOHANbHbIE paclUMpeHusi, o6ycnoBeHHble YNnopsaaoYMBaHUEM COOTHOLUeHUN B
KOMNeKCHOW nocriefAoBaTenbHOCTU

[ns aaHHoOro paclumpeHus HeobxoAMMO HikecneayoLee AedMHULMOHANBHOE paciuMpeHue:
- strongposets.def.

17.5 Onpe,qenel-m;l ynopsagoviMBaHus COOTHOLUEHUI B KOMIMJIEKCHOW NocnefoBaTeNibHOCTH

ana ynopsaaovvBaHuA COOTHOLLEHWI B KOMINIIEKCHOW NOCNefoBaTENLHOCTU onpeaereHbl HWXxecneaywouwive
MOHATUA.
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17.5.1 coo_precedes
HekoTopoe koMmnnekcHoe cobbiThe ?0cc! MMeeT CBOMCTBO «Co0_precedes» Mo OTHOLLEHUHO K KOMMIEKCHOo-
My CcobbITUIO ?0CC2, ecniu Kaxaoe Heaenvmoe nodcobbiTie ?occ Takke UMeeT CBOMCTBO «Coo_precedes» Mo
OTHOLLEHWIO K KaXX4oMy HegeIMMOoMy NoAacobbiTuio ?o0cc2.
(forall (?occ1 ?occ2 ?a) (iff (coo_precedes ?occ1 ?o0cc2 7a)
(forall (?s1 ?s2)
(implies (and (subactivity _occurrence ?s1 ?occ1)
(subactivity_occurrence ?s2 ?occ2)
(atomocc ?s1)
(atomocc ?s2))
(soo_precedes ?s1 ?s2 ?a)))))
17.5.2 strong_parallel
HekoTopoe komnnekcHoe cobbiTne ?0cc! napannensHo KOMNIIeKCHOMY cobbITUo ?0cc2, ecnu kakoe-nMbo
HegenumMoe nogcobbiTve ?occ! obriagaeT CBOMCTBOM «same_bag» B OTHOLLEHWUW HeaenumMoro noacobuiTus ?occ2.
(forall (?occ1 ?occ2 ?a) (iff (strong_parallel ?occ1 ?occ2 ?a)
(forall (?s1 ?s2)
(implies (and (subactivity _occurrence ?s1 ?occ1)
(subactivity_occurrence ?s2 ?occ2)
(atomocc ?s1)
(atomocc ?s2))
(same_bag ?s1 ?s2 ?a)))))
17.5.3 atomocc
HekoTopoe cobbITue obnagaeT cBOWCTBOM «atomocey, eCciin OHO 3aKnto4aeTcsl B BLINONHEHUW HEAENMOro
AelicTeus.
(forall (?s) (iff (atomocc ?s)
(exists (?a)
(and (atomic ?a)
(occurrence_of ?s ?a)))))
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Mpunoxenne A
(cnpaBo4Hoe)

ASN.1 UaeHTUpukaTop HacTosILWero ctaHgapTa

Ona ogHo3HauHON naeHTUUKAUMN MHDOPMALIMOHHOTO OBbeKTa B OTKPLITON CUCTEME HAcTosIlemy cTaHgapTy
NPUCBOEH cneayowmin naeHTudmukarop:

iso standard 18629 part 43 version 1

3HaveHne gaHHoro ngeHTudukatopa onpegenero B MICO/MIK 8824-1 n petaneHo onucaHo B MCO 18629-1.
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Mpunoxenne B
(cnpaBoyHoOe)

Mpumep onucaHuA TeXHONOrU4ecKoro npolecca
B COOTBETCTBUMU C HACTOSILUM CTAHOAPTOM

B paHHOM nmpunoxeHun paccmoTpeH noapobHbIf cueHapuii MCNonb3oBaHUs f3blka crnieumdukaumin npouecca
PSL (Process Specification Language) B cootBeTcTeumn ¢ UCO 18629. [lanee pacCMOTPEH YaCTHbINA Criy4an UCnonb3oea-
HUA NPOrPaAMMHOIO OMMUCaHUA TEXHONOTMYECKOro npouecca.

JaHHbin cueHapuii BKNOYaeT COBMECTHOE BbINONHEHME HEeCKONbKMX onepaumii. Llenbio siBNsieTca noeblweHne
3P PEeKTUBHOCTU UCMONB3OBAHNUA JAHHBIX O TEXHOMOIMYECKOM npoLecce Npy M3roToBneHun usgenus. NogyepkHem, 4To
AaHHBLIN A3bIK NPOrPaMMUPOBAHUA NPEeXAe BCEro No3ponseT NOBbICUThL 3h(PEKTMBHOCTL KOMMbIOTEPHOrO o6MeHa AaH-
HbIMW MexAy COTPyAHWMKaMM NNAHOBOrO oTAena u pykoBOACTBOM NMPOM3BOACTBEHHONO nogpasgeneHus.

B AaHHOM NpunoxeHWn paccMOTPeHO paclumpeHne npumepa, ucnonb3oBaHHoro B MCO 18629-11:2005 (npuno-
xeHue C). Mpumep nnmocTpupyeT TeXHUYECKUe NPUNOXKEHNSI BHELLHWX NOHATUIA ANA cneundukaumm npouecca U3rotoe-
nenusa usgenua GT-350.

B.1 Mpouecc narotosnenna nsgenua GT-350

B paHHOM pasgene pasnuuHble NPON3BOACTBEHHble NMpouecchl 00beauHeHbl B HAOOP AENCTBUIN BbICOKOMO
YPOBHs1, HeobxooumbIX Ansa cosaanusa nsgenua GT-350. B coOOTBETCTBUM C TEXHONMOIMYECKON kapTon nsgenua GT-350
{cm. MCO 18629-11:2005, Tabrnmuya C.1) KOMNOHEHTHI AaHHOIO wu3genust nMBO MOKYNawT MO KOHTPakTy, Nn6o
M3roTOBNSAIOT BHYTPWM CaMoro npeanpusatus. PaccmaTtpuBaemble ONMUCAHUS TEXHOMOMMYECKMX NPOLECCOB CBA3aHbl C
KOHKPETHbIMWY OENCTBUSIMW, BbINOMHAEMbIMW BHYTPW NpeanpusiTusi AN U3roTOBNEHUs1 KOMNOHEHTOB nsgenus. [laHHoe
paccMoTpeHne TeXHONOMMHYEeCKoro NpoLecca B HaNpaBneHUn «CBEPXY — BHU3» AaeT obLuyto KapTUHY NPOUCXOAALEroO Kak
KOMIMNEKCHOro AencTBmA No npon3soacTey nagenua GT-350 BNnoTb 40 COCTaBNAIOWMX €ro AeNCTBUNA, BLINONHAEMbIX Ha
ypoBHe Gonee Menkux nogpasgeneHuil npegnpuaTus.

B cootBeTcTBUM € pyucyHKkOoM B.1 Beck npouecc narotoBnexus nagenusa GT-350 opraHn3oBaH B LWECTU OCHOBHbIX
cekTopax. B nepBbix NATW N3 HUX (M3rOTOBNEHUE UHTEPbEPA, M3TOTOBMNEHNE NPUBOAA, U3FOTOBNEHWE Ky30Ba, U3rOTOBIE-
HWe ABWUraTens u n3roToeneHune waccu) paboTel MOryT GbiTh BbINOMHEHBI HE3ABUCUMO ApYr OT apyra. OgHO ycnoBue: OHW
OOIMXHbl ObITb 3aKOHYEHbI K MOMEHTY Havana obuein cbopkn nagenust.

NarotoeneHue
uagenusa GT-350

| N

\

NaroTtoBneHue / NarotoeneHue NaroToBnexHue NaroTtoBnexnuwe WsrotosneHue
VHTEepbepa npueoga Ky3oBa pBurartenst waccu
1.1.2 | I~ 11.3 | 11.4 | 115 | 1.1.6 |

/

&

Obwan
cbopka

117 |

PucyHok B.1 — BepxHuii ypoBeHb npouecca narotosrnenust ndgenust GT-350 [5]
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MpepctaBneHne BepxHEro ypoBHA TEXHOMOMMYECKOro npouecca Ha aseike PSL umeet sua:

(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 (?occ)

{<=> (occurrence_of ?occ make_gt350)
(exists (?occ1 ?occ2 ?0ce3 ?oced ?o0ceh ?occb)
(and (occurrence_of ?occ1 make_chassis)

(occurrence_of ?occ2 make_interior)
(occurrence_of ?occ3 make_drive)
(occurrence_of ?occ4 make_trim)
(occurrence_of ?occ5 make_engine)
(occurrence_of ?occ6 final _assembly)
(subactivity_occurrence ?occ1 ?occ)
(subactivity_occurrence ?occ2 ?occ)
(subactivity_occurrence ?occ3 ?occ)
(subactivity_occurrence ?occ4 ?occ)
(subactivity_occurrence ?occ5 ?occ)
(subactivity_occurrence ?occ6 ?occ)
(soo_precedes (soomap ?occ1) (soomap ?occ6) make gt350)
(soo_precedes (soomap ?occ2) (soomap ?occ6) make gt350)
(soo_precedes (soomap ?occ3) (soomap ?occ6) make gt350)
(soo_precedes (soomap ?occ4) (soomap ?occ6) make gt350)
(soo_precedes (soomap ?occ5) (soomap ?occ6) make gt350)
(strong_parallel ?occ1 ?occ2 make_gt350)
(strong_parallel ?occ2 ?occ3 make_gt350)
(strong_parallel ?occ3 ?occd make gt350)
(strong_parallel ?occ4 ?occ5 make_gt350)))))))

(forall (?occ)

(implies (occurrence_of make_gt350)
(strong_poset ?occ)))

B gaHHOM npencTaBrneHMM COOTHOLIEHME «SOO0_precedes» Mcnonb3yeTcs Ans cneundrkaumm ynopsaoHnsato-
WX orpaHnyeHni ana cobeitun «make_chassis» (narotoenenve wacew), «make_interior» (M3roToBrneHve MHTeEpbepa),
«make_drive» (narotoeneHue npveoga), «make_engine» (usarotoenenune aswratens) u «final_assembly» (okoH4aTenb-
Hasi c6opka). Kaxpas crpenka Ha pucyHke B.1 cooTBeTCTBYET hopMyre «soo_precedes». PyHKUMSA «SOOMap» UCMONb-
3yeTca Ansi BblAeneHWsl BO3MOXHBIX MHOTO3Ha4HbIX COBbITUN.

Bce noggevictena «make_chassis», «make_interior», «make_drive» n «make_engine» BbINOMHAITCA napan-
nenbHo. [o3aToMy MX ynopsagoymBalrowme orpaHnyY4eHnsa onucblBaloTCsA cooTHoweHuem «strong_parallel». CobbiTne
«make_gt350» (narotoenenune nsgenvsa GT-350) ABNAETCA CUIBHLIM «POSety (HAaCTUHHO YNOPAOOYEHHBIM MHOXECTBOM),
TaKk Kak BCe napannenbHble NOAAeNCTBUA [OOMXHbI 3akOHUMTbCA Ao Hauvana «final_assembly» (okoH4aTensHoM
cbopku).

Kaxxgoe ykasaHHoe abcTpakTHOe OelCTBME MOXHO AeTanusupoBaTb ganee. OgHako B pamkax npuvepa B gaH-
HOM MPUINOXEHWWN yKasaHHasl geTanuaauns He paccMaTpuBaeTcs.

Ha 6ase npeactaenenuns IDEF3 (B TepMuHax npedcTaBneHns TEXHOMOIMMHYECKOrO NpoLecca) Ans KpaTkoro onuca-
HWA OENCTBUW, BCTPEYAIOWMNXCA Ha pasnuyHbIX CTagusax npouecca M3roTOBMeHWsl U3genusi, B HacTosWweM ctaHgapTe
npuBeaeHbl HEKOTOPbIE MPUMEPBLI UCMOMNB30BaHUA A3blka nporpammupoBaHusa PSL-Outercore B cootBeTcTBUM ¢ MCO
18629-12.

B.2 AbcTpakTHoe gencTtBue «make_engine» (M3rotoBneHue ABUraTens)

Heuratens nagenua GT-350 cobupaeTca U3 arperatoB, U3rOTOBMNEHHBIX B HECKOINbKUX NOAPa3aeneHusix npeanpu-
ATma. Cxema npouecca N3roToeneHns gaHa Ha pucyHke B.2. Arperat coctouTt u3 gsuratensHoro onoka, Xrytoe u kabe-
nen. CoctaBnsiowpme npoueccsl getansHo pacCMOTpeHbl B noapasgenax Hwxke. [isuratens nsgenua GT-350 cobupaet-
cAa Ha cbopouHom cteHge A004. C6opka ogHoro gsuratens TpebyeTt 5 MUH.
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WarotoBneHme
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Pucynok B.2 — lMpouecc nsrotoenenust auratensa GT-350 [5]

Huxe HekoTopble AeNCTBUA U AaHHBIE TEXHONMOMMYECKOrO MPoLecca U3rOTOBNEeHUs ABUratens NpeacTaBneHbl Ha
A3bIKe nNporpammupoBanust PSL-Outercore:
(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)

(forall (?occ)

(exists (?occ1 ?o0cc2 ?occ3 ?occd)
(and (occurrence_of ?occ1 make_block)

{occurrence_of ?occ2 make_harness)
{occurrence_of ?0cc3 make_wires)
(occurrence_of ?occd4 assemble_engine)
(= (duration (beginof ?0cc1) (endof ?occ1)) 10)
(= (duration (beginof ?0cc2) (endof ?0cc2)) 5)
(= (duration (beginof ?0cc3) (endof ?0cc3)) 12)
(= (beginof ?occ4) (time_add (endof ?0cc3) 10))
(subactivity _occurrence ?occ1 ?occ)
(subactivity _occurrence ?occ2 ?occ)
(subactivity _occurrence ?occ3 ?occ)
(subactivity _occurrence ?occ4 ?occ)

(soo_precedes (soomap ?0cc1) (soomap ?occd) make_gt350)
(soo_precedes (soomap ?0cc2) (soomap ?occd) make_gt350)
(soo_precedes (soomap ?occ3) (soomap ?occd) make_gt350)))))

(strong_parallel ?occ1 ?0cc2 make_gt350)
(strong_parallel ?occ2 ?occ3 make_gt350)))))))

(implies (occurrence_of make_engine)

(strong_poset ?occ)))

B paHHOM npegctaBneHMn COOTHOWEHME «SO0O_precedes» ucrnonb3yeTcsa AnA  cneumdmkaumm  ynopsgouu-
BalOLWMX OrpaHuyeHni ans cobuituit «make_block» (usrotoeneHue Gnoka), «make_harness» (M3roToBNeHWe Xryta),
«make_wires» (n3rotoBnexHne nposogos) u «make_engine» (u3rotoBnenune apuratens). Kaxgas crpenka Ha puUcyHke
B.2 cootBeTcTBYET (hopmyne «soo_precedes». PyHKUMA «SOOMAap» MCNONb3yeTcsa AN BblAeNeHnsl BO3MOXHbLIX MHOTO-

3HAYHbIX COOBLITUIA.
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Moppenctens «make_block», «make_harness» n «make_wire» BbinonHsawTCA napannensHo. MoaToMy mx yno-
psAgovMBaloWMe orpaHUYeHnsl 3a4aloTcs CooTHOWeHuAMKN «strong_parallely. CobbiTne «make_engine» saBnseTca cunb-
HbIM «posets» (4acTUYHO ynopsagoYeHHbIM MHOXECTBOM), TakK Kak Bce napannenbHble NoAaencTBua AOMXHbl 3aBep-
WwuUTbCA Nepep aenctemem «assemble_engine» (c6opka aeuratens).

Kpome TOro, gaHHoe NpeacTaBneHWe yCTaHaenuBaeT, YTO NPOAOIPKUTENbHOCTL cobbiTna «make_block» paeHa
10, npogonxutenbHOCTb cobbiTua «make_harness» paBHa 5 v NpogomKUTenbHOCTL cobbITUA «make_wires» paBHa
12.

OkoHuaTeneHO gaHHoe NpeacTaBneHne ncnonbayet cyHkumio «time _add», koTtopas yctaHasnueaet, 4To cobbiTue
«assemble_engine» HaumHaeTcAa vepe3 10 BpeMeHHbIX eAWHUL nocre OkoHYaHus cobbiTna «make_wires».

B.3 CobbiTne «make_block»

Bnok nagenua GT-350 BbinonHsieTcs kak arperat ans c6opku geurarens magenust GT-350. Usrotoenenne 6noka
TpebyeT BLINONHEHUSA BCEX TEXHONOTMYECKMX Onepauuii, HauYMHas OT NUTbS 3aroTOBKA M ee MexaHu4eckon obpaboTimn
(cm. pucyHok B.3).

WarotoBnexue
6noka

5.1.16 |
/ N\

/
Z

MpeccoBaHune
MeTannmyeckon

\
AN

MexaHuuyeckan
obpabotka

3arotoBku

16.1.44 |

6noka

16.1.45 |

PucyHok B.3 — Mpouecc usrotoeneHus 6rnoka mnapgenus GT-350 [5]

MpeocTaBneHne HEKOTOPLIX AENCTBUN U TEXHONOMMYECKUX AaHHbIX Ha si3bike PSL-Outercore:

(subactivity produce_molded_metal make_block)

(subactivity machine_block make_block)

(primitive machine_block)

(primitive produce_molded_metal)

(forall (?occ)

(<=> (occurrence_of ?occ make_block)
(exists (?occ1 ?0cc2)
(and (occurrence_of ?occ1 produce_molded_metal)

(occurrence_of ?0cc2 machine_block)
(= (beginof ?0cc2) (time_add (endof ?o0cc1) 12))
(soo_precedes (soomap ?occ1) (soomap ?occ2) make_block)))))

HaHHoe npepcTtaBneHne ucnonbayet MyHkumio «time_add» ans ykazanus, 410 cobbitne «machine_block» (mexa-
HMyeckasa obpaboTka Grnoka) HaumHaeTcsl Yepes 12 BpEMEHHbIX eAMHWL, NMocne OKoHYaHust cobbiTus «produce_ molded
metal» (NnpeccoBaHne mMeTannM4Yeckon 3aroTOBKM).

B.4 Co6biTne «make_harness»

XKryT nagenma GT-350 (cm. pucyHok B.4) narotoensiioT kak c60poYHblii arperat geuratens uagenva GT-350. Jan-
HbI TEXHONMOTMYECKUIA NPOLIECC OpraHM30BaH B Liexe kabenen n npoBogoB. PucyHok B.5 npeactaBnsieT npouece narotoe-
nexHus npoeoaa xryta. XKryT usgenusa GT-350 cobupaeTcsi Ha ocobom cTeHAe M3 NPOBOAOR U kabenel. COopka ogHOro
xryta Tpebyet 10 MUH.

WarotoeneHue
xryta

5.1.17 |

/ N\
/ N\
Z AN

M3roToeneHue C6opka
npoBoAa Xryta Xryta

17.1.46 | 17.1.47 |

Pucynok B.4 — lMpouecc uarotoenenus xryta nagenus GT-350 [5]
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Huxe aaHo npepcTaBrneHne HeKOTOPbIX AEUCTBUI U COOTBETCTBYIOLLMX TEXHONOMMYECKUX AAHHBIX Ha A3blke Npo-
rpammumpoBanma PSL-Outercore:
(subactivity make_harness_wire make_harness)
(subactivity assemble_harness make_harness)
(primitive assemble_harness)
(forall (?occ)
{<=> (occurrence_of ?occ make_harness)
(exists (?occ1 ?occ2 ?occ3)
(and (occurrence_of ?occ1 make_harness_wire)
(occurrence_of ?occ2 assemble_harness)
(leaf_occ ?o0cc3 ?occt)
(soo_precedes (soomap ?occ3) (soomap ?occ2) make_harness)))))

[anHoe npegctaBnenne dopmanuayeT cneundmkaumio TEXHONOTMHYECKOro npouecca Ha pucyHke B.5. B gaHHOM
npeacTaBneHnn COOTHOWEHWe «Soo_precedes» ncrnonb3yerca ansa cneundukaumm ynopagoHmMBalolmx orpaHnyeHmni
ana cobbituii «make_harness_wires» (M3roToBneHwe NPoBoAOB XryTa) u «assemble_wires» (cOopka nposogos). Kax-
[as cTpenka Ha pucyHke B.5 cootBeTCcTBYeT hopmyne «soo_precedesy». PyHKUMA «SOOMap» MCNONb3yeTcs Ans Bbige-
NEHNA BO3MOXHBIX MHOFO3HAYHbIX COBbITUIA.

WUsrotoeneHue
npoBoAaa Xryta

17.1.48|

7 N
/ AN
7 AN
e No
BbiTsikka CkpyumBaHue "Las';iﬁ'me
16'1-48| 16.1.49' 16.1.50|

PucyHok B.5 — lMpouecc nsrotoBneHnsa npoeoga xryta [5]

B.5 U3roToBneHue npoBOAOB KryTa
HaGop nposogoe uspgenmsa GT-350 usrotoBnsT kak c6opodHbii arperat uagenua GT-350. TexHonornveckun
NpoLEeCcC OpraHM3yioT B Lexe NpoBoAoB U kabenen.

WaroToeneHue
npoeoga
5.2.18 |
el N
-~ >~
- SN
f/ \\
HaneceHve
BobiTskka . CkpyuusaHue . U3ONSILMM . C6opka
16.1.48 | 16.1.49 | 16.1.50 | 16.1.51 |

PucyHok B.6 — lNpouecc narotoeneHnst nposoaoe nagenva GT-350 [5]

Hwxe paHo npeacTaBrneHme HeKoTOPbIX AEWCTBUIA M COOTBETCTBYIOLMX TEXHONOMMUYECKUX OaHHbIX Ha A3blke Npo-
rpammupoBanua PSL-Outercore:
(subactivity extrude make_harness_wire)
(subactivity twist make_harness_wire)
(subactivity jacket make_harness_wire)
(primitive extrude)
(primitive twist)
(primitive jacket)
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(forall (?occ)
(<=> (occurrence_of ?occ make_harness_wire)
(exists (?occ1 ?occ2 ?0cc3 ?occ4)

(and (occurrence_of ?o0cc1 extrude)
(occurrence_of ?occ2 twist)
(occurrence_of ?occ3 jacket)

(occurrence_of ?occ4 assemble)

(soo_precedes (soomap ?occ1) (soomap ?occ2) make_harness_wire)
(soo_precedes (soomap ?occ3) (soomap ?occ4) make_harness_wire)
(soo_precedes (soomap ?occ2) (soomap ?occ3) make_harness_wire))))

[laHHoe npeacTaeneHve opmanvayeT npouecc cneundukauum Ha pucyHke B.6. B ganHom npeacrasneHunmn coort-
HOLLEHUe «s00_precedes» Ucnonb3yeTcs Ans cneundukaummn ynopagoHmealowmx orpaHnyeHnin ansa cobeituin «extruden,
«twist», «jacket» n «assemble». Kaxpas ctpenka Ha pucyHke B.6 cooTBeTcTBYeT hopmyne «soo_precedesy. PyHKumus
«soomap» WUCMonb3yeTcsl Anst BbiaerneHnsi BO3MOXHBIX MHOTO3HauHbIX COOLITUNA.
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Mpunoxenne OA
(cnpaBo4Hoe)

CBeaeHNA 0 COOTBETCTBUU CChINOYHbIX
MeXAyHapoAHbIX CTaHOapTOB HaUuWMOHaNbHbIM CTaHAApPTaM
Poccuiickonn depepanumn

Ta6nuua JAA

OB603Ha4YeHUe CCbINOYHOro CreneHb 0O603Ha4YeHUe U HAMMEHOBaHME COOTBETCTBYIOLLENO
MeXAyHapOOHOro crtaHgapTa COOTBETCTBUA HaUMOHANBLHOro cTaHgapTa
MNCO/M3K 8824-1 IDT FOCT P MCO/M3K 8824-1—2001 «MHbopmaumnoHHas Tex-

Honorusa. ABCTpakTHasi cMHTaKkcuYeckasi HoTauus Bepcuu
oauH (ACH.1). YacTb 1. Cneuudukaums OCHOBHON HOTaUMKN»

MCO15531-1 IDT OCT P NCO 15531-1:2008 «[MpoMblWinNeHHbIe aBTOMATU3N-
pOBaHHbIe CUCTEMbI U UHTerpaumst. [laHHbie No ynpaeBneHunto
NPOMBbILNEHHLIM Npon3BoacTBOM. HacTtb 1. Obwwmin 0630p»

MNCO15531-42:2005 IDT FOCT P MCO 15531-42—2010 «CucreMbl NpOMbIWNEHHON
aBTOMaTM3auuM U MHTerpauust. JlaHHble no ynpaeneHuio npo-
MbILLITEHHbIM Npou3BoacTBoM. YacTb 42. Mogens BpemeHn»

NCO 18629-1:2004 — *
NCO 18629-11:2005 — *
NCO 18629-12:2005 — *
NCO 18629-13:2006 — *

* COOTBETCTBYIOWMI HauMOHarnbHbIM CTaHg4apT oTcyTcTByeT (B pa3paboTke). [lo ero yrBepxaeHns pekomeH-
JyeTcs Ncnonb3oBaTth NepeBod Ha PYCCKUI A3bIK 4aHHOTO MexayHapogHoro cTangapra. [epesop gaHHOrO mexay-
HapogHoro craHgapTa Haxogutcs B PepepanbHOM MHDOPMALNOHHOM (HDOHAE TEXHUYECKMX PErNameHToB 1 CTaH-
JapToB.

MpurnmeyaHune— B HacTosAwel Tabnuue UCNONb30BaHO criegylowee ycrnoBHoe o6o3Haq“eHne cTenexHn
COOTBETCTBUS CTAHAAPTOB:
- IDT — naeHTUYHbIE CTaHaapThI.
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