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BBeaeHune

NCO 18629 — 3TO KOMINIEKC CTAHAAPTOB Ha KOMMbIOTEPHO-MHTEPNPETUPYEMbIN 0OMEH AaHHLIMU 06ec-
neveHns TeEXHonoruyeckoro npouecca. Bece yactu komnnekca craHgapros MCO 18629 ycTaHasnusatoT rpyn-
MOBOW 513bIK NPOrPaMMUPOBAHUS AN ONMCAHNUA KOHKPETHOTO TEXHONOrMYEeCKOoro npowecca, paccmarpusaemo-
ro KaK 4acCTb BCEro NpoLecca W3rotToBreHus U3genust 6o BHYTPWU OAHOM NMPOMBILLMNEHHONM KOMMNaHW1, nubo
cpa3sy B HECKOMbKMX MPOMBILLIIEHHBIX CEKTOpaXxX (KOMMaHUAX) BHE €ro CBSA3W C KaKoW-nnbo MOAENbLIO KOMMbHO-
TepHoro npeacTtaeneHus. MNpupoaa 4aHHOTO A3bika NPOrpaMMUMPOBAHUMA TaKoBa, YTO OH o6ecneynBaeT foCTyn
K cneuundukaLmamM TEXHONOMMYECKOro NpoLuecca U TEXHONOMMYECKUM AaHHbIM U3AENUA Ha BCEX CTafusAX npo-
Ljecca ero n3rotoBrieHuA.

B HacTosLeM CTaHfapTe yCTaHOBMNEHbI ONUCAHMA 4eUHMLMOHANbHBIX PACLUMPEHNUI A3blka Nporpam-
MUPOBAaHUA, OTHOCALLIMXCS K pacLUMPEHUAM AENCTBUI B COOTBETCTBMM C KOMMNekcom ctaHgaptos MCO 18629.

Bce yactu komnnekca MCO 18629 He cBA3aHbl C KAaKOM-NMMBO KOHKPETHON MOAENbIO KOMMbLIOTEPHOTO
npeacTaBneHns TEXHOMOMNMYEeCcKoro npouecca B paccmaTrpuBaeMoM TEXHUYECKOM NpuUnoxeHun. Bce BMecte
ykasaHHele yactu ICO 18629 oGecnevnBaloT CTPYKTYPHYIO TEXHOMOMMYECKYIO B3aMMOCBSI3b NPOLIECCOB Mpo-
U3BOACTBA ANSA yNny4yLlEeHUA OnepaTuBHOW COBMECTUMOCTU pacCMaTpuBaeMbIX TEXHUHECKUX MPUTTOXKEHUIA.
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HAUMOHANBbHBIN CTAHAOAPT POCCUMUNCKOW PELEPALUMN

CucteMbl NPOMBILWIIEHHON aBTOMATU3aLUMKM U MHTerpauus
A3bIK CMELUNPUKALIMA MPOLIECCA
YacTb 44
JeduHUuMOoHaNbHbIe PacluMPEHUs: pacluMpPEHUsi pecypcoB

Industrial automation systems and integration. Process specification language.
Part 44. Definitional extension. Resource extensions

Dara BBeaeHus — 2012—09—01

1 O6nacTtb NnpMMeHeHus

HacTosilwuii ctaHaapT yctaHaBnuBaeT cneyudukalmio HeNPUMUTUBHBIX MOHATUI A3bIKa NPOrPaMmMUpo-
BaHus. Mpu 3TOM MCNONb3yeTca HAbop ONpeaeneHunii, HaNnMCaHHbIX Ha A3blke, ycTaHoBneHHOM B UCO 18629.
[aHHble onpeaeneHnsn ycTtaHaBnMBaOT akCMOMbI ANst TEPMUHONOrUK B cooTBeTcTBun ¢ NCO 18629.

Hacroawmii ctaHgapT pacnpoCTpaHaeTcs Ha:

- ONpeaeneHns NOHATUI, ycTaHoBMneHHbIX B MICO 18629-11, NCO 18629-12 n UCO 18629-14 n ceAsaH-
HbIX C pecypcamm, MHOXEeCTBaMu PECypCOB U COOTHOLLEHUSAMU MEXAY pecypcamn U AeiCTBUSIMMY;

- ONpeaeneHns NOHATUN, yctaHoBneHHbIx B UCO 18629-11, UCO 18629-12 u UCO 18629-14, xapakTe-
PU3YIOLLIMX COOTHOLLEHUSI MeXAY pecypcamu U AeWCTBUSAMMU.

2 HopMaTuBHbIE CCbINTKU

B HacrosiLem cTaHgapre UCNonNb30BaHbl HOPMATUBHBIE CCLINKW HA CNeayIoWmne MeXayHapoaHbIe CTaH-
[aprbl, KOTOPble HEOBX0AMMO YUYNTLIBATL NPU UCMONB30BAHMKM HACTOSALLEro cTaHaapta. B cnyyae ccbinok Ha
OOKYMEHTbI, Y KOTOPbIX yKa3aHa Aata yTBepKaeHusl, He0bxoAMMO NONb30BaTLCA TONLKO YKa3aHHOW peaak-
uuen. B cnyvae, korga gara yTBEpXAEHUA He NpuBeAeHa, crneayeT Nonb30BaTbCA NOCneaHen peaakumen
CCbINIOYHLIX JOKYMEHTOB, BKIiouas nobdble nonpaBku U MU3MEHEHUS K HUM.

NCO/M3K 8824-1 MHdopmMauuoHHble TexHonoruu. Hotauus abctpakTtHoro cuHtakcuca sepcun 1
(ASN.1). Yactb 1. Cneuudomkauus 6asosoi Hotaumu (ISO/IEC 8824-1, Information technology - Abstract Syn-
tax Notation One (ASN.1) — Part 1: Specification of basic notation)

NCO 15531-1 Cucrembl NPOMBILINEHHON aBTOMATU3aLMKU U MHTErpauus. Ynpaensiowas uidopmauus
NPOMBILLAIEHHBIM NPOM3BOACTBOM. YacTk 1. Obumin 0630p (ISO 15531-1, Industrial automation systems and
integration — Industrial manufacturing management data — Part 1: General overview)

NCO 18629-1: 2004 CucremMbl NPOMBILLMEHHON aBTOMATM3aUMn U UHTerpaums. A3bik cneyudukaumnin
npouecca. Yactb 1. O630p u 0CHOBHbIE NpuHUMNbl (ISO 18629-1:2004, Industrial automation systems and
integration — Process specification language — Part 1: Overview and basic principles)

NCO 18629-11:2005 CucTemMbl NPOMbBILLIIEHHOW aBTOMAaTU3aLMM M MHTErpauua. Asblk cneyudukaumin
npouecca. Yactb 11. Agpo PSL (ISO 18629-11:2005, Industrial automation systems and integration — Pro-
cess specification language — Part 11: PSL core)

NCO 18629-12 CuctemMbl NPOMBILLFIEHHON aBTOMaTU3auMM M MHTErpaums. Asblik cneuudukaumii npo-
uecca. Yactb 12. BHewHee sapo (ISO 18629-12, Industrial automation systems and integration — Process
specification language — Part 12: Outer core)

U3paHue ocbuymanbHoe
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NCO 18629-14 Cucrtembl NPOMbLILLIIEHHOW aBTOMaTu3auun U UHTEerpauus. HA3bik cneyudukauuin npo-
uecca. Yactb 14. Teopum pecypcos (ISO 18629-14, Industrial automation systems and integration — Process
specification language — Part 14: Resource theories)

3 TepMuHbI, onpeaeneHUs U CoOKpaweHunA

3.1 TepMuHbl U onpeaenenus

B HacTosiLIEM CTaHAApPTE NPUMEHEHBI CrieayloLmne TePMUHbI ¢ COOTBETCTBYIOLLIMMU ONpeaeneHUsiMu:

3.1.1 akcuoma (axiom): TouHO CHOPMYNUPOBAHHOE aHANUTUYECKOE BbipaXeHue Ha hopMarnbHOM A3bI-
Ke, yCTaHaBnMBaloLLee OrpaHMveHuUst K MHTepnpeTauuM CUMBOSOB B CoBape si3bika.

[UCO 18629-1]

3.1.2 yctanoBneHHas nekcuka (defined lexicon): HaGop cMMBONOB B HEMOIMYECKON nekcuke, 0603Ha-
YaLWMUX YCTAHOBNEHHbIE NOHATUSA.

MpumMeyaHmne— OnucsiBaeMast NEKCUKa BKITIOHAET KOHCTaHTbI, PYHKLIMM U CUMBOITb COOTHOLLIEHWIA.

Tpumep — TepmuHbI ¢ KOHCEpaeamueHbIMU onpedeneHuamu [UCO 18629-1].

[UCO 18629-1]

3.1.3 pedpuHuumnonansHoe pacwuupenue (definitional extension): Paclumpenue aapa PSL, npeacrasns-
toLe€e HOBbIE NMMHIBUCTUYECKUE MOHSITUSA, KOTOPbIE MOTYT ObiTb ONpeaeneHsl C NOMOLLLIO TEPMUHOB aapa PSL.

MpwumedaHune—/OedpunHuumoHanbHbie pacluMpeHns He J06aBNstoT BolpasuTenbHyo cuny aapy PSL u ucnons-
3yHOTCA ANA NoAPOBHOro onmcaHnst ceMaHTUKWM M TEPMUHONONMKM B 06nacT NpUMeHeHus!.

[MCO 18629-1]
3.1.4 pacwupenume (extension): Pacumpenune aapa PSL, coaepxaiuee A0ononHUTENbHbIE aKCUOMbI.

MpumedaHue1—4Aapo PSL npeacraBnsaer coboit oTHOCUTENBHO MPOCTOI HAbop akcUOM, BOCTATOMHLIN AN
npeAcTaBneHNs LWMPOKOro Kpyra OCHOBHLIX NpoLeccoB. OfHako AnA npeacTaBneHns 6onee cnoxHelx npoueccos Tpeby-
OTCA AOMONHUTENbHBIE Pecypckl, oTCyTCTBYOWME B ape PSL. Aapo PSL ¢ KaxabM NOHATUEM cneayeT UcnoneL3osaTb
LS onucaHuiA TOro UM MHOro Npouecca, a AN onuMcaHWsa pasHoo6pasHbIX MOAYITbHBIX paclUUPEHUI CneayeT UCnonb3o-
BaTb paclUMpeHune u gononHeHusa sapa PSL. B aToMm criydae nonb3oBaTenb MOXET UCMONb30BaTh TaKOW A3bIK, KOTOPLIA
COOTBETCTBYET TPebOBaHUAM K BbIPa3UTENbHOCTH.

MpuMeyaHune 2—Bce paclunpeHns SBNAKOTCA TEOPUSMU SiAPa UK AeDUHNLMOHANBHBIMIA PaCLUMPEHUAMN.

[MCO 18629-1]

3.1.5 rpammaTuka (grammar): MNMpaeuna COBMECTHOrO UCMNONb30BAHUSA JTOrMYeCKMX CUMBOSOB U CNoBap-
HbIX TEPMWUHOB AN COCTaBNEHUA TOYHO CCPOPMYIMPOBAHHbIX aHANUTUYECKUX BbIPaXKEHMA.

[MCO 18629-1]

3.1.6 a3bIk (language): CoyeTaHue NeKCUKu U rpaMMaTuku.

[MCO 18629-1]

3.1.7 nekcuka (lexicon): Habop cMMBONOB U TEPMUHOB.

MpuMedaHne —JleKkcrka COCTOUT U3 NOrMyeckux (Hanpumep, byneBsl BelpaXeHWs U KBaHTUdMKATOPLI) U
Henornyeckux cumsonos. B komnnekce ctaHgapToB MCO 18629 Henornyeckan 4YacTb NEKCUKM COCTOMT U3 BbipaXeHUN
(KOHCTaHT, pyHKLMOHaNbHBIX CUMBOMIOB U PENALIMOHHLIX CUMBOSIOB), HEOBXOAUMBIX ANS NPEACTaBNEeHUS OCHOBHbIX MO-
HATWIA OHTONOIMM.

[MCO 18629-1]

3.1.8 npousBogcTBo (manufacturing): ®yHkunsa unu geicTeme, npegycMarpusaoLlMe NepeBos Unu
npespaLleHue matepuana 3 Cbipbsi UMM 3aroTOBKW B 3aBEPLUEHHOE COCTOSHUE.

[MCO 15531-1]

3.1.9 npousBoacTBeHHbIW npouecc (manufacturing process): CTPYKTYPUPOBaHHbLI KOMMMEKC BUAOB
OeATenbHOCTU Unn paboT, BbIMNOMHAEMbIX C MarepuanomM A NepeBoja ero U3 Cbipbs UMM 3aroToBKKU B 3a-
BEPLUEHHOE COCTOsIHME.

Il punmedyaHne — I'Ipomaso,qC'rBeHHble npoueccbl MOryT ObITb npefcraBneHbl B BUAe TEXHOMOrMYECKOM CXEMbI npo-
Lecca, cxeMbl ABUXEHNA NPOAYKTa, B BUAE TabMMYHOK CXeMbI UK CXEMBI chKcmpoaaHHoro pacnonoxeHua. K nnaHupyembeim

NPOU3BOACTBEHHBIM NnpoueccamM MOryT OTHOCUTBCA U3roToBNeHne NpoAaykKTa AnA cknagupoBaHuA, Ha 3aka3s u anqa CGOpKVI Ha
3aKa3 U T.4., OCHOBaHHbLIM Ha CTpaTerMd4eckom ncnosib3aoBaHnun U pasMmeLleHnn matephnanbHO-NPON3BOACTBEHHbBIX 3aMacoB.

[MCO 15531-1]
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3.1.10 npumuTuBHaa koHuenuua (primitive concept): JlekCM4eCknini TEPMUH, HE UMEIOLLMI KOHCEepBa-
TUBHOTO OonpeaeneHus.

[UCO 18629-1]

3.1.11 npumuTuBHasa nekcuka (primitive lexicon): Habop CMMBONOB B HEMOrMYECKOM crioBape, 0603Ha-
YaloLWMX ANIEMEHTAPHbIE MOHATUS.

MpumeyaHune — MpUMUTUBHAA NEKCHKa BKITIOYAET B ce65 NOCTOSIHHBIE, (DYHKLMOHASNBHBLIE U PENALMOHHBLIE
CUMBObI.

[MCO 18629-1]
3.1.12 npouecc (process): CTPyKTYPUPOBAHHbLIW P BUAOB AESATENLHOCTU, BKMIOYAIOLMIA B cebsa pas-
NINYHbIE CYLLUHOCTM NPeanpUATUA, NpeaHa3HaYeHHbIN U OPraHU30BaHHbIN ANA OCTUXEHUSA KOHKPETHOMW Lienu.

MpuMedaHue —JaHHoe onpegeneHne aHanornyHo onpeaeneHuto, npusegeHHomy B MCO 10303-49. Tem He
meHee UCO 15531 HyxgaeTcs B NOHATUM CTPYKTYpUpOBaHHOro Habopa fesitensHocTel 6e3 kakoro-nubo npegonpeaenex-
HOMO OTHOLLIEHUS KO BpeMeHU Unu stanamM. C TOYKW 3peHnsi ynpaBrieHUs MNoTOKOM HeKoTopbkle cBOBOAHbIE NpoLecchl MOryT
TpeboBaTb CUHXPOHU3ALIUN B OTHOLLEHWUN LIeNW, XOTS B AENCTBUTENBHOCTU OHU HUYErO He BLIMOMNHAIOT (3afaqn-npuspacu).

[MCO 15531-1]

3.1.13 pecypc (resource): JlioGble yCTPOMCTBO, UHCTPYMEHT M CPEACTBA, 38 UCKIIOYEHMEM CbipbA U
KOMMOHEHTOB KOHEYHOI NPoAYKUMU, UMEIOLMECS B PACNONOXEHMN NPeanpuaTUs Ang NnpoM3soacTBa TOBapoB
U yCcnyr.

MpumeyaHune 1—PaccmaTpuBaemoe NOHATUE pecypca afanTuposaHo no otHoleHuto k MCO 15531-1. lNo-
HATUe pecypca, BBefieHHoe B MCO 15531-1, He BKITOYaET ChipbeBble MaTepuarnbl, NPOAYKTHl U KOMMOHEHThI, SBNSAOLLU-
ecs (C TOYKM 3pEHUsI CUCTEMHOW TEOPUK) ANEMEHTaMU OKpY>KaloLLeld cpebl U, TakuM 0bpasoM, He SBMSIoLLMeCcs YacTbio
cucTeMbl. B HacTosLweM cTaHaapTe faHHoe gonyleHue cHATo. bonee Toro, onpefenexune, npuxuatoe B UCO 15531-1, Bo
MHOroM ucnonb3yeT onpegenexdue, npuHatoe B MCO 10303-49, npu 3TOM OHO BKIIOYAETCA B oNpefenieHne, npuHaToe B
HacTosLLeM cTaHaapTe. B gononHeHne K NoHATUIO pecypca, npuHaToMy B MICO 15531, noHaTUe pecypca, MpUHATOE B Ha-
CTOsAALLieM CTaHfapTe, BKIOYaeT ChlpbeBLbie U pacxofyemble MaTepuansl B cootBeTcTBUM ¢ MCO 18629-14.

MpumeyvaHune 2—Pecypchl B COOTBETCTBUM C NPUBEAEHHLIM BhILLE ONPEAENeHNeM BKIOYAIOT Takke pabouyto
cuny, paccMaTtpuBaeMyro Kak ocoboe CpefcTeo C 3agaHHbIMW BOSMOXHOCTAMU U 3a,anHOI7I Nnpon3BOAUTENBHOCTHU. Yka-
3aHHble CpefCTBa paccMaTpuBatoTes Kak LienecoobpasHele Ansi MCMNOIb30BaHUA B NpoLiecce NPOU3BOACTBA HAa OCHOBaHUM
TeXHU4YecKoro 3aganus. [JaHHoe onpefeneHne He BKNIOYAET Kakoro-nmbo MogennpoBaHua UHANBUAYANBHOO WAW rpynno-
BOrO MOBEAEHUS YernoBe4eCcKoro pecypca, 3a UCKIYeHNeM ero criocoGHOCTM BLIMOMHATL 3afjaHHyto paboTy B npouecce
npou3BoACTBa (Hanpumep, npeobpasoBaHue CeIporo Matepuana unu nonydabpukara, obecrnevyeHne NOrUCTUHECKUX YC-
Nyr nT.n.). 3To 03HaAYaET, YTO YernoBEYECKUE PECYPCHI, Kak U ApYyrie, pacCMaTpUBatloTCA C TOYKU 3pEHMA UX YHKLNIA, nX
BO3MOXHOCTEW W UX COCTOAHUSA (Hanpumep, 3aHAT, ceobogeH). [Npu aToM UckntodaeTcs kakoe-nubo mogennpoBaHne unm
npefcTaBrieHne Kakoro-nubo acnekra MHAUBMAYaNbHOMO UKW FPYMNNOBOro COLUansHOro noBefeHuns.

[MCO 15531-1]
3.1.14 Teopus (theory): HaBop akcnom u onpeaeneHunin, OTHOCALLMINCS K AaHHOMY NOHSATUIO Unu Habopy
NOHATUN.

M puUMedaHne — [laHHoe onpeferieHne oTpaxaeT noaxos UCKYCCTBEHHOIO UHTENNEKTa, rage Teopus — 3To
Ha6op I'Ipeﬂ,l'IOJ'IO)KeHVIVI, Ha KOTOPbIX OCHOBAHO 3Ha4eHWe COOTBETCTBYHOLLIEro NOHATUA.

[MCO 18629-1]
3.2 CokpauweHus

KIF — chopmat obmeHa 3HaHuamu (Knowledge Interchange Format).

4 O6bwasn nHohopmauus o6 NCO 18629

Yactn ¢ 41 no 49 komnnekca mexayHapoaHbix ctaHgaptoB NCO 18629 onpeaensitor aeduHuymno-
HamnbHblEe pacLUMpeHusi, Heobxoaumble Ans hOPMYIIMPOBKU TOYHLIX OMpeferieHUin U POACTBEHHLIX aKCUOM
HEMPUMUTUBHBLIX NOHATUIA NCO 18629. [eduHuuymoHanbHble pacwmpenus onpeaenensl MCO 18629-11 u
NCO 18629-12, rae BBOASTCA HOBbIE 3MEMEHTbI NEKCUKU. [aHHbIE 3NEMEHTbI AePUHULNOHANBHBLIX pacLUn-
PEHUI MOTYT ObITb MONHOCTLIO OnpeaeneHbl B cooTBeTcTBUMM ¢ MCO 18629-11 n NCO 18629-12. OeduHuum-
OHarsbHbIE PaCLUMPEHUS AAIOT TOUYHbIE CEMAHTUYECKUE ONpPeaeneHuns areMeHTOB, UCMOSb3yEMbIX B cneuudm-
KaumAax MHANBUAYanbHbIX TEXHUYECKUX NPUNOXEHUIA UMW TUNOB TEXHUYECKUX NPUMOXEHUIA, NpU 0BecnedeHnn
COBMECTHbIX paboT. lebMHULMOHAaNbHbIE PacLUMPEHUs CYLLECTBYIOT B CIEAYIOLLMX KaTeropusx:
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- pacmpeHnsa 4enCTBui;

- BPEMEHHbIE pacCLUMPEHUA U PaCLUMPEHUA, OCHOBaHHbIE HA COCTOSAHWUMU;

- YNOpSAA0YUBAHNE AEHCTBUI U PaCLUMPEHNE NPOAOIPKUTENBHOCTH;

- Ha3Ha4yeHusa pecypca;

- Habopbl PeCypPCoB;

- pacwmpeHus aencreuii obpabartbiBatoLlei nporpammel (npoueccopa).

WHavBrayanbHbIM (TpynnoBeIM) NOMb30BATENAM KOMNNEKca MexayHapoaHbix craHgaptos NCO 18629 mo-
et notpebosarbes pacumpeHue MCO 18629 ansa cneuudukaumm NOHATHIA, KOTOPOE OTCYTCTBYET B HacToALLEe
Bpems B YacTsax 41—49 komnnekca MexayHapoaHelx ctaHgapros UCO 18629. [ins aTux uenei ol A0MKHbI UC-
nonb30BaTb ANMEMEHTHI, ONPEAENEHHbIE B APYIMX YacTsaX KOMMNMeKca MexayHapoaHbix craHaapros MCO 18629.
Monb3oBaTenbCkue pacLUMPEHUs U UX ONpeaeneHns yCTaHaBnuealoT AeUHULMOHANBHBLIE PACLLUMPEHUS, KOTO-
pble HEe AOITKHbI ObITh BKIIOYEHBI B YacTH 41—49 KOMNNeKca mexayHapoaHeix craHgapros MCO 18629.

MpumedyaHune —Illonb3oBarensckne paclUMpeHnsa AOMKHbI yAoBneTBopsATL TpeboBaHnam NCO 18629 B cooT-
BetcTBUM ¢ MCO 18629-1:2004 (nogpasgensl 5.1 n 5.2).

Yactn 41—49 xomnnekca mexayHapoaHbix craHaaproB UCO 18629 pacnpoCTpaHaIoTcsa Ha:

- CEMaHTUYECKUE onpeaeneHns (Ha OCHOBE NOHATUMN, YCTaHOBNEHHbIX B UCO 18629-11 u UCO 18629-12),
3MEeMEHTbI KOTOPbIX ABMAIOTCA XapakTepPHbIMU ANS LWECTU MOHATUIA, ONpeeneHHbIX BbiLle;

- Habop akCHOM, OrpaHNYNBAOLLUX UCMONb3OBAHUE SNEMEHTOB B € OMHULIMOHANBHBIX PACLUMPEHUSX.

Yactu 41—49 xomnnekca mexayHapoaHsix craHaapros UCO 18629 He pacnpoCTpaHAIOTCA Ha:

- ONpeaeneHnss U akCMombl AN NOHATUI, onpeaeneHHbix MICO 18629-11 n UCO 18629-12;

- ANEeMEHThI, He onpeaeneHHble B cooTeeTcTBUM ¢ MCO 18629-11 u MCO 18629-12;

- NONb30BaTENbCKUE paCLUMPEHUS.

5 CTpykTypa HacTosiuero ctaHaapTa

B HacTosiLeM cTaHZapTe pacCMOTpeHbl cneayowme aedUHULMOHArbHbIE PACLUMPEHUS:

- Ha3HayeHune pecypca;

- COrnacoBaHHOCTb AE€MCTBUI, OCHOBaAHHAsSl HA EMKOCTU pecypca;

- COBMECTHOE UCMOSIb30BaHWE pecypca;

- AencTeusi, 06yCnoBrneHHble HABOPOM pecypcoB;

- B3aMO3aMEHAEMbIE PECYPCbl;

- TOMOTreHHbIe MHOXKECTBa;

- Habop MaTepuanbHO-NPOU3BOACTBEHHbLIX PECYPCOB;

- 06beANHEHHbIE PECYPChI;

- neuncteus oBpabartbiBatoLLel nporpamMel (MpPoLeccopa);

- NyTn pecypca.

Bce TpeboBaHus, NpMBeAeHHbIE B HACTOSILEM CTaHAapTe, ABNATCa pacwumpeHuammu MCO 18629-14, a
TaKke pacumperHnamm MCO 18629-12 u UCO 18629-11.

6 HasHaueHune pecypca

[aHHbI pasgen xapakTepusyeT onpeaeneHns, 0byCcrnoBneHHbIe HasHauYeHnem pecypcea.

B koHTekcte NCO 18629 06BLEKTOM pacCMOTPEHUSI AABMNAIOTCA pecypC U COOTBETCTBYIOLLME AENCTBUA
(npoueccol), KOTOPbIE UCMONbL3YIOT AAHHBIN Pecypc. NMo3TOMY HMKaKaa akcuomarm3auus CBOMCTB PecypcoB (Ha-
npumep, paccMOTPEHNE AUCKPETHLIX U HENPEPLIBHBLIX PECYPCOB) HE paccMmaTpuBaeTcs. HasHadeHne pecypea
ABNSAETCA OAHUM M3 MyTEeN hopmanusaumm, Korga AencTBUI0 CTAaBUTCA B COOTBETCTBUE pecype. NHTYMTMBHO
SICHO, YTO B OCHOBE akCMOMaTu3auuu HasHa4YeHUa pecypca NeXuT Knaccuukauus B3aMMOBNMAHUSA ENCTBUIA
MO OTHOLUEHWIO K pecypcy, KOTOPbIA OHU AensT. B 0COGEHHOCTU MHOXECTBO Ha3HayeHuit pecypca, onpeae-
TNIEHHOEe B JaHHOM paszerne, 3agaeT Knaccudukaumnio MHTepdepupyowmx aencreuin (korga aghdekTsl 0gHOro
AENCTBUA UCKXKAIOT BXOAHbIE YCIOBUA ANA APYroro AENCTBUSA).

MpuMeyaHue —B KoOHTeKCTE CUCTEMHON TEOPUMN, COOTBETCTBYIOLLEW TpebosaHuaM cTanaaptos MCO 155631,
pecypchl SABATCA cpefcTBaMM (HaxXoAALLMMUCA B pacnopskKeHnn cucTeMbl) npeobpa3oBaHns BXOAHOMO curHana B Bbl-
xofHol. CnepoBaTenibHO, UX HemMb3sA paccMaTpuBaTh Kak BXO4 UK BbIX0A cucTeMbl. OHU ABAIOTCA NOLMHOXECTBOM pe-
CYPCOB B COOTBETCTBUW C paccMaTpuBaeMbIM 34ech onpeaeneHnem. CooTBETCTBEHHO B cTaHAapTax Tuna MCO 15531 oHu
He accoLMnpoBaHLl C HEKOTOPLIM 3afiaHHBIM JeicTBUEM. Pecypc MOXET BbiTb NYCTEIM U aCCOLMUPOBaHHBIM C AieiAcTBMEM

4
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A B npouecce 1 unu ¢ geiictBueM B B npoLecce 2. 3To 04EBUAHO [T YENOBEYECKUX PECYPCOB, HO TakKe BEPHO, Hanpu-
Mep, U ANS Kakoro-HMGyb TOKapHOro CTaHKa, KOTOPhIA MOXET GbiTb acCOLMUPOBaH C AeNCTBUEM «OBTOUKa LMNUHApa»
B npouecce 1 unu ¢ AeiiCTBUEM «CBeplieHUE OTBEpPCTUSI» B npolecce 2. TeM He MeHee Bce ONPeAeNneHns B HacTosLeM
CTaHAapTe Takke MOryT 6bITb UCMONb30BaHbI AN1Si peCypCcoB yKasaHHOro Tuna.

6.1 MpuMUTUBHAA NeKCUKA Ha3HAYeHUsA pecypca

Jlekcuka HasHayeHus pecypca He TpeOyeT HUKAKUX NPUMUTUBHBLIX COOTHOLLEHUA.

6.2 Onpepensieman nekCUKa NOHATUM ANA Ha3HaYeHuUs pecypca

B aaHHoM pasaene onpeaeneHsbl Cneayiowme COOTHOLUEHUS:

- (reusable ?r ?a);

- (possibly_reusable ?r ?a);

- (renewable ?r ?a);

- (weakly_reusable ?r ?a);

- (consumable ?a);

- (possibly_consumable ?r ?a);

- (weakly consumable ?r ?a);

- (wearable ?r ?a).

Kaxgoe noHsaTue obycnosneHo HedopmanbHOW CeMaHTUKOW U HekoTopoi akcmomon KIF.

6.3 Teopum sagpa, o6ycnoBneHHbIe Ha3HaYeHUeM pecypca

Ons AaHHOro pacLUMpeHns HeoBxoanuMbl:
- additive .th;

- requires.th;

- act_occ.th;

- complex.th;

- subactivity.th;

- occtree.th;

- disc_state.th;

- psl_core.th.

6.4 JedbMHULMOHANbHbIE pacluupeHus, 00yCcrnoBrieHHble HA3HaYeHUeM pecypca

HasHaueHus pecypca He TpeByIoT HUKaKkux 4eOUHMLMOHATbHBIX PaCLLUMPEHW.

6.5 OnpeneneHMA NOHATUIA ONs Ha3HAYeHUA pecypca

Ons HasHavyeHus pecypca onpefeneHbl HUKECNEAYIOLNE NOHATUSA.

6.5.1 reusable

Kakoii-nmbo pecypc ?r MOXeT ObiTb MCMONb30BaH NOBTOPHO AENCTBUEM ?a, ecnu kakoe-nubo apyroe
JeicTeue, Takke TpedyloLuee ?r, MOXET BbINMONMHUTLCA NOCNE 3aBEPLUEHNS BbINMONHEHUS ?a B MOOOM cnyvae

B ByayLuem.
Mpumep — MoemopHO UCMOoNIL3YeMbIM pecypcoM Moxem 6bimb cmMaHOK, He mpebyrowuili MoemopHo20

3anycka mexdy delicmeusimu. Kak mosbko odHo delicmeue 3aKOH4YeHO, ece20a 803MOXKHO &bINOJIHUMb U dpy2oe
delicmeue.
(forall (r ?a1 ?a2 ?a ?occ1 ?occ2) (iff (reusable ?r ?a1)
(implies (and (common ?a1 ?a2 ?r)
(subactivity ?a1 ?a)
(subactivity ?a2 ?a)
(occurrence_of ?occ2 ?at))
(forall (?b)
(implies (forall (?0cc3)
(implies (and (subactivity_occurrence ?occ3 ?b)
(occurrence_of ?b ?a)
(precedes ?o0cc2 ?0cc3))
(poss ?a2 ?0cc3)))))))
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6.5.2 possibly_reusable

Kakon-nmbo pecypc ?r MOXeT ObiTb UCNONb30BaH NOBTOPHO AENCTBMEM ?7a, ecnu kakoe-nubo apyroe
aencteue, TaKke Tpedytowee ?r, MOXET ObiTb BbINOMHEHO MOCNE 3aBEPLUEHUSA AEWCTBUA ?a B HEKOTOPOM
cny4ae B Oyayuiem.

lpumep — lNoemopHo ucnonk3yeMbiM pecypcom Moxem 6bims cmaHoK, mpebyrowuli Hekomopoli 3azpy3-
Ku Mexdy pasnuydHbimu delicmeusmu. lNocne ebinonHeHus1 o00Ho20 delicmeuss 803MOXKHO 8bINOJIHeHUe dpy2020
deticmeust, HO MOJILKO NOCJIE 3a2Py3KuU.

(forall (?r ?a1) (iff (possibly_reusable ?r ?a1)
(forall (?a2 ?occ1 ?o0cc2)
(implies (and (common ?a1 ?a2 ?r)
(subactivity ?a1 ?a)
(subactivity ?a2 ?a)
(occurrence_of ?occ2 ?a1))
(exists (?b)
(and (exists (?0cc3)
(and (subactivity_occurrence ?occ3 ?b)
(occurrence_of ?b ?a)
(precedes ?0cc2 ?0c¢c3))
(poss ?a2 ?0c¢c3)))))))

6.5.3 renewable

Kakoii-nnbo pecypc ?r ABnsieTcs 06HOBNSIEMbIM MO OTHOLLEHUIO K HEKOTOPOMY AEWUCTBMIO ?a, eCnu Ka-
Koe-nmbo apyroe AencTBue, Takke Tpebylollee ?r, MOXET ObITb BbINOMHEHO NOCIE 3aBEPLLUEHUNA AeNCTBUSA 78
B nio6om cny4yae B GyayLLem Npu OTCYTCTBUM MOMEX.

TMpumep — O6HoeNAEMbLIM pecypcom sienisiencsl cosIHeYHas 6amapesi. Ecnu ee 3apsi0 ucmoujeH, mo ecee-

da ecmb eo3moxHocmb e 6ydyuiemM nepesapsiOums 6amapero (c MOMOWLI0 COJIHUA), mo2da ero CHo8a MOXHO
6ydem nonb308ambCs.

(forall (?r ?a1) (iff (renewable ?r ?a1)
(forall (?a2 ?occ1 ?0cc2)
(implies (and (common ?a1 ?a2 ?r)
(subactivity ?a1 ?a)
(subactivity ?a2 ?a)
(occurrence_of ?o0cc2 ?at))
(forall (?b)
(implies (exists (?0cc3)
(and (subactivity_occurrence ?occ3 ?b)
(occurrence_of ?b ?a)
(precedes ?occ2 ?0c¢c3))
(poss ?a2 ?0c¢c3))))))

6.5.4 weakly_reusable

Kakon-nubo pecypc ?r ssnserca cnabo ucnonb3yeMbiM MOBTOPHO AeWCTBMEM ?a, ecnu kakoe-nubo
Apyroe aeincreue, Tarke Tpedyiowiee ?r, MOXeT ObiTb BbINOMHEHO MOCIe 3aBeEpPLUEHUA ?a B NOOOM cny4yae B
OyayLiem, HO Npy OTCYTCTBUU MOMEX.

Tpumep — Cnabo ucnonb3yeMbill N108MOPHO pecypc rosiesisiemcsi mam, 20e umeromcs nomexu 0515 o6Hoe-
neHus1 pecypca. Hanpumep, kucmbio 05151 pucoeaHUs MOXHO 0J1b3068ambCs1 [106IMOPHO MOJILKO 110CsIe OmMaYu-
eaHus1 ee @ pacmeopumerne. B npomueHoM csly4ae oHa crmaHoeumcsi Henpu2o0HoU.

(forall (?r ?a1) (iff (weakly_reusable ?r ?a1)

(forall (?a2 ?o0cc1 ?0cc2)

(implies (and (common ?a1 ?a2 ?r)
(subactivity ?a1 ?a)
(subactivity ?a2 ?a)
(occurrence_of ?occ2 ?a1))
(exists (?b)
(and (forall (?0cc3)
(implies (and (subactivity_occurrence ?occ3 ?b)
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(occurrence_of ?b ?a)
(precedes ?occ2 ?0¢c3))
(poss ?a2 ?0cc3))))))

6.5.5 consumable
Kakoit-nubo pecypc ?r asnseTtca notpebnaembiM AeWCTBMEM ?a, €Cnu Kakoe-nubo apyroe aevctseue,
TaKke TpedyioLlee ?r, He MOXET ObiTb BLIMOMHEHO NOCNE 3aBepLUeHns ?a.
lMpumep — lNompebnsieMbIM pecypcom siensilomcs dpoea e Kocmpe Uiu Cbipbesble Mamepuaibl 6 NPou3-
e00CcmeeHHOM npouyecce.
(forall (?r ?a1) (iff (consumable ?r ?a1)
(forall (?a2 ?occ1 ?0c¢c2)
(implies (and (common ?a1 ?a2 ?r)
(subactivity ?a1 ?a)
(subactivity ?a2 ?a)
(occurrence_of ?0cc2 ?a1))
(forall (?b)
(implies (forall (?0c¢c3)
(implies (and (subactivity_occurrence ?occ3 ?b)
(occurrence_of ?b ?a)
(precedes ?0c¢c2 ?0cc3))
(not (poss ?a2 ?o0cc3))))))))

6.5.6 possibly_consumable
Kakoin-nnbo pecypc ?r SsBNSETCA BO3MOXHO NOTPEGNSEMbIM MO OTHOLLEHUIO K HEKOTOPOMY AENCTBUIO

?a1, ecnu nocne 3aeepLleHns ?al BO3SHMKAET cuTyauusn, B kKOTopoi noboe aencreue, Tpebytowlee ?r, CTaHo-
BMTCSH HEOCYLLECTBUMbIM.
(forall (?r ?a1) (iff (possibly_consumable ?r ?a1)
(forall (?a2 ?occ1 ?0cc2)
(implies (and (common ?a1 ?a2 ?r)
(subactivity ?a1 ?a)
(subactivity ?a2 ?a)
(occurrence_of ?occ2 ?a1))
(exists (?b)
(and (exists (?0cc3)
(and (subactivity_occurrence ?occ3 ?b)
(occurrence_of ?b ?a)
(precedes ?occ2 ?0cc3))
(not (poss ?a2 ?0cc3)))))))

6.5.7 weakly_consumable
Kakon-nmGo pecypc ?r asnsetca cnabo notpetnaeMbiM N0 OTHOLLEHUIO K HEKOTOPOMY AeicTButo ?at,

ecrnn nocne 3aeeplieHus ?al Bcerga BO3MOXKHA cutyauus B OyayLuem, Korga kakoe-nubo apyroe aencrsue,
TpebytoLee ?r, CTaHOBUTCH HEBO3MOXXHbIM.

TMpumep — Cnabo nompebrisieMbIM pecypcom siefissemcsi Kucmb 0515 pucoeaHus. Ecnu He nosioxums ee e
pacmeopumerib Noc/ie ucfosb30eaHusi, mo yioboe delicmeue e OydyuieM, mpebyrouwjee daHHOU Kucmu, cmaHo-
eumcecs He803MOXXHbLIM.

(forall (?r ?a1) (iff (weakly_consumable ?r ?a1l)

(forall (?a2 ?occ1 ?0cc2)

(implies (and (common ?a1 ?a2 ?r)
(subactivity ?a1 ?a)
(subactivity ?a2 ?a)
(occurrence_of ?0cc2 ?a1))
(exists (?b)
(and (forall (?0cc3)
(implies (and (subactivity_occurrence ?occ3 ?b)
(occurrence_of ?b ?a)
(precedes ?occ2 ?0cc3))
(not (poss ?a2 ?0cc3)))))))
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6.5.8 wearable
Kakon-nmbo pecypc ?r ABNAETCA M3HALLMBAEMbIM NO OTHOLUEHUIO K HEKOTOPOMY AeWlcTBuio ?al Toraa
W TOMbKO TOrAA, Korga nocne 3aseplueHns ?al Bceraa BO3MOXHbI cuTyauuu B OyayuleM, korga kakoe-nmbo
apyroe gencreune, TpedytoLlee ?r, CTAaHOBUTCH HEBO3MOXHbIM.
Tpumep — UsHnawueaeMbiM pecypcoM siernsiemcs 6uma Openu. B mobom cnyyae e 6ydyuiem ecezda 603-
MOXKHa cumyauusi, koeda 6uma 6ydem uzHouieHa do npedena u danee He Mokem 6bimb UCNOJIL308aHa.
(forall (?r ?a1) (iff (wearable ?r ?a1)
(forall (?a2 ?occ1 ?0cc2)
(implies (and (common ?a1 ?a2 ?r)
(subactivity ?a1 ?a)
(subactivity ?a2 ?a)
(occurrence_of ?occ2 ?at))
(forall (?b
(implies (exists (?0cc3)
(and (subactivity_occurrence ?0cc3 ?b)
(occurrence_of ?b ?a)
(precedes ?occ2 ?0c¢c3))
(not (poss ?a2 ?0cc3)))))))

7 CornacoBaHHocTb ) neiicTBUIA, OCHOBaHHaA Ha eMKOCTM pecypca

[aHHbIA pasgen xapakTepusyeT BCe onpeaeneHus, 06yCnoBneHHbIE COrnacoBaHHOCTbLIO AENCTBUN, OC-
HOBaHHON Ha eMKOCTU pecypca.

7.1 IpUMUTUBHASA NEKCUKa COrNMacoBaHHOCTU AeUCTBUINA, OCHOBAHHOW HA eMKOCTU pecypca

Jlekcuka cornacoBaHHOCTM AEWCTBUI, OCHOBAHHOM HA €MKOCTU pecypca, He TpebyeT HUKakux npumMu-
TUBHbIX COOTHOLLUEHWNA.

7.2 Onpepensiemasi ieKCUKa NOHATUIA ANA COrMacoOBaHHOCTU AeCTBUI, OCHOBAHHOM Ha
€MKOCTHU pecypca

B nanHoM noapasaene onpeaeneHsl crieayowmue COOTHOLLEHUA:

- (exclusive_use ?a ?r);

- (capacity_based ?a ?r);

- (unary_resource ?r);

- (capacitated ?r);

- (uniform_demand ?r ?q);

- (layput ?r ?a).

Kaxxgoe noHsitne oGycnoeneHo HedhopmanbHOW CEMaHTUKON U HekoTopon akcuomon KIF.

7.3 Teopuu, 0OyCrOBMnEHHbIE COINAaCOBAHHOCTLIO AEUCTBUI, OCHOBAaHHOW HA €MKOCTU pecypca

Ilna naHHOW Teopun HeOBX0AUMbI:
- additive .th;

- requires.th;

- act_occ.th;

- complex.th;

- subactivity.th;

- occtree.th;

- disc_state.th;

- psl_core.th.

7.4 ledpMHULMOHANbHbIE pacluMpeHusi, OOyCrNoBMeHHbIe COMNMacOBaHHOCTbIO AeUCTBUN,
OCHOBaHHOMI Ha eMKOCTU pecypca

CornacoBaHHOCTb A€WCTBUI, OCHOBaHHAsl HA EMKOCTU pecypca, He TpedyeT Hukakux gemHuumMoHanb-
HbIX PacCLUMPEHUN.

D B HacToALEM CTaHAapTe TepMUH «CornacoBaHHOCTb» ncnone3yeTca B 3Ha4eHUN «B3auMOCOBMECTUMOCTLY.
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7.5 OnpeaeneHus cornacoBaHHOCTU AENCTBUIA, OCHOBaHHONW Ha eMKOCTU pecypca

[nsa cornacoBaHHOCTM AENCTBUIM, OCHOBAHHOM HA EMKOCTU PECYpca, OnpeaeneHbl HUKeCneayoLwme NoHATUS.
7.5.1exclusive_use
Pecypc aBnseTCcst 9KCKNIO3MBHbIM ANSi HEKOTOPOro AeWCTBUA TOrAa U TONbKO TOrAa, Koraa 3anpoc pecyp-
Ca 9KBMBANEHTEH ero NpeJoCTaBnEeHHUIO.
(forall (?a ?r) (iff (exclusive_use ?a ?r)
(forall (?g1 ?g2 ?occ ?o0cep)
(implies (and (do ?a ?occ ?occep)
(holds (demand ?a ?r ?q1) ?0cc)
(holds (resource_point ?r ?g2) ?occ))
(=791 292))))))

MpuMmeyaHue —Ecnu kakoi-nnbo pecypc ABMSETCS SKCKIIO3UBHLIM MO OTHOLUEHUIO K ABYM AEACTBUAM, TO STH
ABa AeiiCTBUS He MOTYT GbiTb COBMECTHBIMMU.

7.5.2 capacity_based
Pecypc onpeaensietca eMKOCTbIO HEKOTOPOro AenCTBUA TOraa M TONMbKO TOraa, Koraa 3anpoc pecypea
MEHbLLE ero NpeaoCTaBneHus.
(forall (?a ?r) (iff (capacity_based ?a ?r)
(forall (?g1 ?q2 ?occ ?occp)
(implies (and (Do ?a ?occ ?occp)
(holds (demand ?a ?r ?q1) ?occ)
(holds (resource_point ?r ?g2) ?occ))
(lesser ?q1 ?g2))))))

MpunMeyaHune —Pecypc, onpeaenseMblii EMKOCTBIO, MOXHO Pa3faenivTb MEXAY HECKONBbKUMMN JeNCTBUAMM.

7.5.3 unary_resource
Kakoi-nnbo pecypc aBnseTca yHapHbIM TOr4a U TOMbKO TOrAa, KOraa Ana BCEX AeWCTBUIA, Tpebyroumx
AaHHbIN Pecypc, OH ABMAETCS SKCKIO3UBHBIM.
(forall (?r) (iff (unary_resource ?r)
(forall (?a)
(implies (res_requires ?a ?r)
(exclusive_use ?a ?r))))))
7.5.4 capacitated_resource
Kakon-nubo pecypc MMeeT orpaHU4eHHYI0 NPONYCKHYIO CNOCOGHOCTL TOrAa M TONMbLKO TOrAa, Koraa Bce
AencTBuA, TpedyioLme gaHHbIA PECYPC, UMEIOT OFPAHUYEHHYIO EMKOCTb.
(forall (?r) (iff (capacitated_resource ?r)
(forall (?a)
(implies (res_requires ?a ?r)
(capacity_based ?a ?r))))))

7.5.5 uniform_demand
HekoTopoe AelCTBUE BLIMOMHAET YHU(PMUMPOBAHHDLIN 3anNpoc Ha Kakor-nubo pecypc Torga v TONbKO
TOraa, Korga sanpoc 4aHHOro pecypca oauH U TOT XXe BO BCeX Cny4vasx.
(forall (?a ?r ?q) (iff (uniform_demand ?a ?r ?q)
(forall (?occ)
(holds (demand ?a ?r ?q) ?0cc)))))

7.5.6 layout

HekoTopoe felicTBue SIBMSAETCA packnago4vHbiM ANs HEKOTOPOro pecypca Torga u TonbKO Torga, Koraa
€ro 3anpoc 3aBMCUT OT IPAEKTOB APYruX AEUCTBUNA.

(forall (iff (layout ?r ?a)

(forall (?q ?0cc1 ?0cc2)

(not (iff (holds (demand ?r ?a ?q) ?0cc2)

(holds (demand ?r ?a ?q) ?0cc1))))))

Tpumep — [lea delicmeus npu ebineyvyKe KeKcoe Mo2ym 6bimb CO8MECMHbBIMU, €CIU KeKCbl pas3meujalomcsi
o Kparo neyu. felicmeusi He Moaym 6bimb COBMECMHbLIMU, €CIIU KeKCbl Haxodsimcs1 @ cepeduHe neyu.
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8 CoBMeCcTHOE UCnonb30BaHue pecypca

[aHHbIN pa3aen xapakTepusyeT BCe onpeaeneHus, 00yCcrnoBrneHHbIE COBMECTHBIM UCNOMb30BAHUEM pe-
cypca.

Ba)kHO, 4YTO NOHATME KONMMYECTBA, CBA3AHHOE C AaHHbIM PACLUMPEHNEM, HE 3ABUCUT OT MOHATUSA CyLue-
CTBOBAHMA PECYpPCa UMM NOHATUSA MAEHTUYHOCTU, TAKXKE KaK U OT pasnmumsa Mexay AUCKPETHbIM U HENPEePbIB-
HbIM pecypcoM. MMaBHOe — 3TO AOCTYMHOCTb pecypca Ans Gyaywmx aencreuii. MoHATME npegocTaBneHus
pecypca orpaHuM4MBaeT ero A0CTYNHOCTb. KonnyecTeo onpeaenser COBMECTHOE UCMONbL30BaAHME pPECypca no
OTHOLLEHWIO K HECKOMNbKUM COBMECTHbIM AeNCTBUAM. [1pegocTaBneHune pecypca onpeaenser MakcumarbHbIi
HabOp COBMECTHbIX AEWCTBUI, TPEOYIOLMX AaHHbIA pecypc. Takum obpasom, eCnmn KONMMYeCTBO PABHO HYMIO,
TO HU OAHO U3 AENCTBUN, TPEOYIOLMX AAHHbIW PECYPC, HE NPEACTaBNAETCA BO3SMOXHbIM.

8.1 MpuMUTMBHAA NeKCMKa COBMECTHOIO UCNOSIb30BaHUA pecypca

Jlekcuka COBMECTHOIO MCMOMb30BaAHUS pecypca He TpebyeT HUKaKMX MPUMUTUBHBIX COOTHOLLEHWIA.

8.2 OnpepgensemMas nekcuka COBMECTHOro UCNOryib30BaHUA pecypca

B naHHOM noapasaene onpeaeneHbl Cneayowmne COOTHOLLEHUSA:
- (consumes_quantity ?s1 ?s2 ?a);

- (strict_consumes_quantity ?s1 ?s2 ?a);

- (produces_quantity ?occ1 ?0cc2);

- (strict_produces_quantity ?occ);

- (uses_quantity ?occ);

- (creates ?0cc);

- (destroys ?0cc);

- (fixed_quantity ?r);

- (nonreplenishable ?r);

- (uses ?a ?n);

- (consumes ?a ?r);

- (strict_consumes ?a ?r);

- (produces ?a ?r);

- (strict_produces ?a ?r);

- (provides ?a ?r);

- (provides_quantity ?a ?r).

Kaxkgoe noHaTve obycnoeneHo HedhopMarnbHOW CEMaHTUKON U HekoTopol akcuomon KIF.

8.3 Teopuu, 06ycnoBrneHHble COBMECTHbIM UCNONb30BaHUEM pecypca

[na gaHHON TeOpUM HEOOX0AMMBI HUXKECTIEAYOLWME PaCLUMPEHUS:
- additive.th;

- requires.th;

-act_occ.th;

- complex.th;

- subactivity.th;

- occtree.th;

- disc_state.th;

- psl_core.th.

8.4 AecpmHMUMOHArNbHbIE pacluIMpeHUus, o0ycnoBrieHHble COBMECTHbIM UCMONIb30BaHMEM
pecypca

COBMECTHOE MCNOonb3oBaHue pecypca He TpebyeT HUKakux aeMHULMOHANbHBIX PaCLLMPEHWIA.
8.5 OnpegeneHnAa ansa COBMECTHOrO UCNONb30BaHUA pecypca

[na COBMECTHOrO UCNOMb30BAHMS pecypca onpeaeneHbl HKeCneayLwme NOHATUS.

8.5.1 consumes_quantity

HekoTopoe agencTBne NoTpebnseT HeKOTOPOE KONMYECTBO ?q Kakoro-nnbo pecypca Toraa v TonbKO TOraa,
KOrAa 3anpoc pecypca paBeH ?g 1 NPeaoCTaBneHne pecypca yMEeHbLLAETCA Ha ?g NOCne 3aBepLUEeHNs 4eiCTBUS.

10
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(forall (?a ?r ?q) (iff (consumes_quantity ?a ?r ?q)
(forall (?q1 ?occ ?occ1 ?occ2)
(implies (and (do ?a ?occ1 ?0cc2)
(holds (demand ?a ?r ?q) ?occt)
(holds (resource_point ?r 7q1) ?0cc1))
(holds (resource_point ?r (- 2q1 ?q)) 70cc2)))))

8.5.2 strict_consumes_quantity
HekoTopoe AencTBue CTporo noTpeGnsaeT HEKOTOPOe KONMYECTBO KaKoro-nubo pecypca Toraa U ToNbKo
TOraa, Koraa AaHHbIN PECYPC ABNSAETCHA HENOMOMNHAEMbIM.
(forall (?a ?r ?q) (iff (strict_consumes_quantity ?a ?r ?q)
(and (consumes_quantity ?a ?r ?q)
(nonreplenishable ?1))))))

8.5.3 produces_quantity
HekoTopoe AeicTeMe NPOU3BOAUT HEKOTOPOE KOMMYECTBO ?q Kakoro-nubo pecypca Toraa U TOMbKO TOr-
Ja, Koraa npeocTaBneHne pecypca yBENMUMBAETCA Ha ?q NOCne 3aBepLUeHns AeiCTBUSA.
(forall (?a ?r ?q) (iff (produces_quantity ?a ?r ?q)
(forall (?g1 ?q2 ?occ ?occ1 ?0cc2)
(implies (and (do ?a ?occ1 ?occ2)
(holds (resource_point ?r ?q1) ?occ1)
(= 792 (plus ?q1 ?q)))
(holds (resource_point ?r ?q2) ?0c¢c2))))))

8.5.4 strict_produces_quantity
HekoTopoe AeicTBMeE CTPOro NPOM3BOAUT HEKOTOPOE KONUYECTBO Kakoro-nubo pecypca Toraa u Tosbko
TOraa, KOraa He CyLLeCTBYET APYrux AeMCTBUI, NOTPednsiowmx kakoe-nubo ero KonNu4ecTeo.
(forall (?a ?r ?q) (iff (strict_produces_quantity ?a ?r ?q)
(exists (?q)
(and (produces_quantity ?a ?r ?q)
(not (exists (?a2 ?q2)
(and (subactivity ?a2 ?a)
(consumes_quantity ?a2 ?r 292)))))))))

8.5.5 uses_quantity
[lencraue ncnonb3yet HEKOTOPOE KONUYECTBO ?( kakoro-nubo pecypca Toraa u TonbKo Toraa, Koraa 3a-
NpoC pecypca paBeH ?q U NpefoCTaBreHne pecypca He MEHSAETCS NPY BLINONTHEHWN 4EeNCTBUS.
Tpumep — Hanpumep, e cry4ae, ko20a 7151 CmMpoumenbCimnea HyHo Nsimb pabovux, mak Kak yucio pabo-
YuX He MeHsiemcsi e rnpouyecce paGombl.
(forall (?a ?r ?q) (iff (uses_quantity ?a ?r ?q)
(forall (?q1 ?q2 ?q3 ?occ1 ?0cc2)
(implies (and (do ?a ?occ1 ?o0cc2)
(holds (demand ?a ?r ?q) ?occ1))
(holds (resource_point ?r ?q1) ?occ1)
(holds (resource_point ?r ?g2) ?0cc2)

(=792 ?q1)))

8.5.6 creates

HekoTopoe aeiicTBue cospaer kakon-nubo pecypc Toraa M TONbKO TOraa, Koraa OHO NPOM3BOAUT He-
KOTOpOE KONMMYeCTBO JaHHOTO pecypca, U KONUYECTBO pecypca A0 Ha4ana BbIMONIHEHUA AAHHOTO AEWCTBUS
PaBHAMNOCH HYHIO.

(forall (?a ?r) (iff (creates ?a ?r)

(exists (?q1)

(and (produces_quantity ?a ?r ?q1)
(forall (?q2 ?occ)
(implies (and (occurrence_of ?0cc ?a)

1
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(prior (resource_point ?r ?q2) ?0cc)
(= 792 zero_quantity)))))))

8.5.7 destroys
HekoTopoe aeincrBue yHUUTOXAET Kakon-nmbo pecypc Toraa u TONbKO TOrAa, Koraa OHO noTpebnser He-
KOTOpOE KONMMYECTBO Pecypca, U KONMMYECTBO AAaHHOIO pecypca nocre 3aBepLueHus AaHHOTo AeUCTBUSI PAaBHO
HYnIO.
(forall (?a ?r) (iff (destroys ?a ?r)
(exists (?q1)
(and (consumes_quantity ?a ?r ?2q1)
(forall (?g2 ?occ)
(implies (and (occurrence ?occ ?a)
(prior (resource_point ?r 292) ?occp)
(= 292 zero_quantity))))))))

8.5.8 fixed_quantity
Kakoii-nm6o pecypc umeeT (PUKCMPOBAHHOE KONIMYECTBO ?q TOTAA M TONbKO TOrAa, KOraa npeaocTasne-
HUEe pecypca HEU3MEHHO U OAHO U TO Xe BO BCEX Cny4asx.
(forall (?r ?q) (iff (fixed_quantity ?r ?q)
(forall (?0cc)
(holds (resource_point ?r ?q) ?0cc)))))

8.5.9 nonreplenishable
Kakoi-nnbo pecypc aBnsieTcs HENONOMHAEMbIM TOTAA U TONLKO TOTAA, KOraa npeaocTaBneHue pecypca
He MOXET YBeIM4MBaTbCs NOCNe 3aBEPLUEHNUA AENCTBUS, NOTPEBNAIOLIEro AaHHbIi pecypc.

(forall (?r) (iff (nonreplenishable ?r)
(forall (?a ?q1 ?q2 ?occ1 ?occ2 ?0cc3)

(implies (and (implies (do ?a ?0c¢cc1 ?0c¢c2)

(holds (resource_point ?r ?q1) ?o0cc2))

(precedes ?o0cc2 ?0c¢c3)

(holds (resource_point ?r ?7g2) ?o0cc3)))

(or (greater 2q1 ?q2)

(=791 ?2q92))))

8.5.10 uses
HekoTopoe aencreme Mcnonb3yeT Kakon-nubo pecypc Toraa U TonNbKO TOFAA, KOrAa OHO UCMONb3YET He-
KOTOpOE KONWYECTBO AAaHHOTO pecypca.
(forall (?a ?r) (iff (uses ?a ?r)
(exists (?q)
(uses_quantity ?a ?r ?q)))))

8.5.11 consumes
Hekotopoe aericteue noTpebnaer kakon-nmbo pecypc Toraa u TONbKO TOIAA, KOraa OHO NoTpednaer He-
KOTOPOE KONMMYECTBO AAHHOIO pecypca.
(forall (?a ?r) (iff (consumes ?a ?r)
(exists (?q)
(consumes_quantity ?a ?r ?q)))))

8.5.12 strict_consumes
HekoTopoe peiicteue cTporo notpednseT kakoi-nmbo pecypc Toraa u TONbKO TOrAa, Korga OHO CTPOro
noTpednsieT HEKOTOPOE KONMUYECTBO JAHHOTO pecypca.
(forall (?a ?r) (iff (strict_consumes ?a ?r)
(exists (?q)
(strict_consumes_quantity ?a ?r ?q))))

12
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8.5.13 produces
HekoTopoe aelicTBue Npon3BoAUT Kakon-NMbO pecypc Toraa U TONbKO TOrAa, KOraa OHO NPOU3BOAUT He-
KOTOpOE KONMYECTBO AAHHOrO pecypca.
(forall (?a ?r) (iff (produces ?a ?r)
(exists (?q)
(produces_quantity ?a ?r ?q))))

8.5.14 strict_produces
HekoTopoe aencreue CTporo NPOU3BOAUT Kakon-nubo pecypc Toraa U TONMbKO TOrAa, Kora OHO CTpOro
NPOU3BOAMUT HEKOTOPOE KONUYECTBO AAHHOIO pecypca.
(forall (?a ?r) (iff (strict_produces ?a ?r)
(exists (?q)
(strict_produces_quantity ?a ?r ?2q))))

8.5.15 provides_quantity
HekoTopoe gencreue oGecneymBaeT HEKOTOPOE KONMMYECTBO Kakoro-nmbo pecypca Torga u TornbKo Tor-
[a, Koraa CyLLecTByeT noaaencTene, KOTOpoe NPOM3BOAMT HEKOTOPOE KONMYeCTBO AAHHOTO pecypca, u apyroe
noanencTeume, KOTopoe NOTPeGNsET HEKOTOPOE KONMYECTBO AAHHOIO pecypca.
(forall (?a ?r ?q) (iff (provides_quantity ?a ?r ?q)
(and (exists (?a1)
(and (subactivity ?a1 ?a)
(produces_quantity ?a1 ?r ?q)))
(exists (?a2)
(and (subactivity ?a2 ?a)
(consumes_quantity ?a2 ?r 7q))))))

8.5.16 provides
HekoTopoe geincreue oGecneynsaeT kakon-nmbo pecypc Toraa u TONbKO Toraa, Koraa oHo obecnevmBa-
€T HEKOTOPOE KONMMYECTBO Kakoro-nubo pecypcea.
(forall (?a ?r) (iff (provides ?a ?r)
(exists (?q)
(provides_quantity ?a ?r ?q))))

9 OdencrtBus, obycnosreHHble HAOOPOM pecypcoB
[aHHbIN pa3aen xapakTepusyer Bce onpeaeneHus ans AeWcTBUi, 00ycrnoBneHHbIX HAbOpOM pecypcoB.

9.1 MpUMUTUBHAA NEKCUKa AeUCTBUN, OOYCITIOBNEHHbLIX HAOGOPOM pecypcoB

Jlekcuka peiicTeuii, 0BycnoBneHHbIX HABOPOM pecypcoB, He TPpeDyeT HUKAKUX MPUMUTUBHBLIX COOTHO-
LLIEHMWIA.

9.2 Onpepensemas fieKCUKa AeMCTBUIH, 00YCNOBNEHHbIX HA6OPOM pecypcoB

B naHHOM nogpasaene onpegeneHbl Cneaylowme COOTHOLLEHUS:

- (nondet_select ?a);

- (nondet_set_select ?a);

- (nondet_quantity_select ?a);

- (res_requires_set ?a);

- (res_requires_full_set ?a);

- (nondet_res_activity ?a).

Kaxgoe noHsitne 06ycnoBneHo HechopmarnbHOW CEMaHTUKON U HekoTopon akcuomon KIF.

9.3 Teopun ana aelicTBUiA, 06yCrOBNEHHbLIX HAOOPOM pecypcoB

[ns gaHHOM Teopun HeoBXoaUMbI:
- res_set.th;
- additive .th;

13
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- requires.th;

- act_occ.th;

- complex.th;

- subactivity.th;
- occtree.th;

- disc_state.th;
- psl_core.th.

9.4 NedpuMHULMOHANBHbIE PACLUIUPEHUA ONs AeNCTBUIA, OOYCIOBIIEHHbIX HAOOPOM pecypcoB

Ons AaHHOTo paclumpeHnsa HeoBxoaAMMO HkecneayLwee AePuHMLMOHanbHOE paclUMpeHne:
- strong_poset.def.

9.5 OnpegeneHua ana oelcTBui, 06ycnoBreHHbIX HAGOPOM pecypcoB

Ons geiicTeui, 06ycnoBneHHbIX HABOPOM PECYPCOB, onpeaerieHbl HMKeCNeAYIoLWMUE NOHSATUSA.

9.5.1 nondet_select
HekoTopoe aeicTBue ABNAETCA AEWCTBUEM C HEAETEPMUHUPOBAHHBIM BbIGOPOM MO OTHOLLEHMIO K KaKo-
My-nubo Habopy pecypcoB ?r1 Torga U TOMbKO TOrAA, KOr4a BbINOMHEHWE AAHHOTO AENCTBUSA SKBUMBANEHTHO
BbIMOJIHEHUIO NOAAENCTBUS, TPEOYIOLLIEro Kakon-nMbo pecypce, ABNSIOLLMIACA dneMeHTOM Habopa, accoumupo-
BaHHOrO ¢ Habopom ?r1.
(forall (?a1 ?r1) (iff (nondet_select ?a1 ?r1)
(forall (?occ)
(iff (occurrence_of ?occ ?a1)
(exists (?r2 ?i ?a2 ?0cc2)
(and (subactivity ?a2 ?a1)
(holds (resource_set ?i ?r1) (root_occ ?0cc))
(holds (in ?r2 ?i) (root_occ ?0cc))
(res_requires ?a2 ?r2)
(occurrence_of ?occ2 ?a2)
(subactivity_occurrence ?o0cc2 ?0cc)))))))

9.5.2 nondet_set_select
HekoTtopoe peiictBue siBNsieTca AENCTBMEM C HEAETEPMUHUPOBAHHBLIM BbIOOPOM Habopa no OTHOLLe-
HUIO K KaKOMY-nnbo Habopy pecypcoB ?r1 Toraa u TONbKO TOrAa, KOTAa BbINOMIHEHME AAHHOTO AENCTBUS 3KBU-
BaNEHTHO BbIMOMHEHUIO NOAAEACTBUSA, TpebytoLero nogHabop pecypcoB, BKIOYaOLMI aneMeHTsl Habopa,
acCcouMMpPOBaHHOIO C ?r1.
(forall (?a1 ?r1) (iff (nondet_set_select ?a1 ?r1)
(forall (?occ)
(iff (occurrence_of ?occ ?a1)
(exists (?r2 ?a2)
(and (subactivity ?a2 ?a1)
(holds (resource_subset ?r2 ?r1) (root_occ ?0cc))
(res_requires ?a2 ?r2)
(occurrence_of ?occ2 ?a2)
(subactivity_occurrence ?occ2 ?0cc)))))))
9.56.3 nondet_quantity_select
HekoTopoe pevicTeue siBNseTcA AEWCTBUEM C HEAETEPMUHUPOBAHHBLIM BbIOOPOM KOMUYECTBA MO OTHO-
LLIEHMIO K Kakomy-nnbo Habopy pecypcoB ?r TOrAa U TONbKO TOrAa, KOraa OHO ABNSETCA AENCTBUEM C Heae-
TEPMUHUPOBAHHLIM BbIBOPOM Habopa pecypcoB U KONMYECTBO BbIOPaHHbLIX 9NIEMEHTOB NogHabopa paBHO ?q.
(forall (?a ?r ?q) (iff (nondet_quantity_select ?a ?r ?q)
(and (nondet_set_select ?a ?r)
(= ?q (cardinality ?r)))))

9.5.4 requires_set
Hekotopoe aenicteue Tpebyet Habop pecypcoB ?r Torga U TONbKO TOr4a, Korga KaXgoe noaaencreune
TpebyeT HEKOTOPLIN pecypc, ABNAIOLMIACS SaNeMeHTOM Habopa, acCoUMnPOBAHHOIO C ?T.

14
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(forall (?a ?r) (iff (res_requires_set ?a ?r)
(forall (?o0cc1)
(iff (occurrence_of ?occ1 ?a)
(forall (?a1 ?i)
(implies (and (holds (resource_set ?i ?r) (root_occ ?0cc))
(subactivity ?a1 ?a))
(exists (?r1 ?occ2 ?s2)
(and (occurrence_of ?occ2 ?at)
(holds (in ?r1 ?i) (root_occ ?0cc2))
(res_requires ?a1 ?r1)
(subactivity_occurrence ?occt ?o0cc1)))))))

9.5.5 requires_full_set
HekoTopoe aencreue TpebyeTt NonHbI Habop pecypcoB ?r TOraa U TONbKO TOrAa, KOraa KaXablin pecypc,
ABNSAIOLLMIACA AreMEHTOM Habopa, acCOLMUPOBAHHOTO C ?r, 00YCNOBNEH HEKOTOPLIM NOAAENCTBUEM.
(forall (?a ?r) (iff (res_requires_full_set ?a ?r)
(forall (?0cc1)
(iff (occurrence_of ?occ1 ?a)
(forall (?r1)
(implies (holds (in_resource_set ?r1 ?r) (root_occ ?occ1))
(exists (?a1 ?o0cc2)
(and (subactivity ?a1 ?a)
(res_requires ?a1 ?r1)
(occurrence_of ?occ2 ?at)
(subactivity_occurrence ?occ2 ?0cc1)))))))))

9.5.6 nondet_res_activity

HekoTopoe aencreue ABNSETCA AENCTBUEM C HEAETEPMUHUPOBAHHBIM PECYPCOM TOrAa U TONbKO TOraa,
KOrga npuyMHa, no KOTOPOU AEWNCTBUE ABNSAETCA HEAETEPMUHUPOBAHHBIM, — 3TO HEAETEPMUHUPOBAHHbIN Bbl-
©G0p N0 OTHOLLEHUIO K HEKOTOPOMY Habopy pecypCoB.

(forall (?a) (iff (nondet_res_activity ?a)

(implies (choice_poset ?a)

(exists (?r1)
(nondet_select ?a ?r1)))))

10 B3anmo3ameHsieMble pecypchbl
[aHHbIl pazgen xapaktepusyeT Bce onpeaeneHusi, 00ycrnoBneHHbIe B3anM0O3aMeEHAEMbIMU PeCypCaMu.

10.1 MpuMnTUBHAA NeKCUMKa B3auMoO3aMeHsAeMbIX pecypcoB

Nekcuka B3anMO3aMEHSIEMbIX PECYPCOB HE TPEOYET HUKAKUX MPUMUTUBHBLIX COOTHOLLEHWIA.

10.2 Onpepensemas fieKCUKa B3auMO3aMeHSAEMbIX PecypcoB

B naHHOM nogpasaene onpegerneHsl cneayowme COOTHOWEHUS:

- (superpose_select ?a);

- (homogeneous_set ?a);

- (set_contention ?a).

Kaxxgoe noHsitue o6ycrnoBneHo HedhopMarnbHOW CEMAHTUKON U HEKOTOPOW akcnomoii KIF.

10.3 Teopuu, 06ycnoBrieHHbIe B3aUMO3aMeHAEMbIMU pecypcamm

Ons naHHoW Teopun HeOOX0aUMbI:
- res_set.th;

- additive .th;

- requires.th;

- act_occ.th;

15
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- complex.th;

- subactivity.th;
- occtree.th;

- disc_state.th;
- psl_core. th.

10.4 AecdbmHMLMOHANBbHbIE PacIMPeHUs, 0OYCNOBIEHHbIE B3aMMO3aMeHSAeMbIMU pecypcamMm

Ina naHHoro pacwmpeHus Heobxoaumbl: set_action.def.

10.5 OnpegeneHusa Ans B3auMo3amMeHsieMbIX pecypcoB

[inAa B3aumo3aMeHAEMbIX PECYPCOB ONpeAeneHbl HIKECTEAYIOLLUE MOHATUS.

10.5.1 superpose_select

Hekotopoe aelicTBue ?a oCyLUeCTBASET BbIOOP C Cynepno3uumeii o OTHOLLIEHUIO K kakoMy-nnbo Habo-
Py pPECYpCOB ?r TOraa U TONLKO TOrAA, KOrga Ka)iaoe nogaencTBue HeleTe pPMUHMPOBaHO BbIbUpaer nogHabop
pecypcos 13 ?r.

TMpumep — Hexomopoe delicmeue, mpebyroulee u paboyezo, U MoKapHbIll CMaHOK, MOXXem ebi6pamb Hy k-
HbIll moKapHbIll cmaHOK U3 HeKomopo2o Habopa cmaHkoe. [lelicmeus, ebibupaioujue Kaxobili MoKapHbIl cma-
HOK, ocywiecmensiiom ebléop ¢ cynepnosuyuel.

(forall (?a ?r) (iff (superpose_select ?a ?r)
(forall (?a1 ?0cc1)
(implies (and (occurrence_of ?occ1 ?a)
(subactivity ?a1 ?a)
(primitive ?a1))
(exists (?a2 ?r1 ?0cc2)
(and (subactivity ?a1 ?a2)
(subactivity ?a2 ?a)
(occurrence_of ?0cc2 ?a2)
(holds (resource_subset ?r1 ?r) (root_occ ?0cc2))
(nondet_select ?a2 ?r1)))))))

10.5.2 homogeneous_set

Kakoin-nnbo Habop pecypcoB ABNSAETCA rOMOreHHbIM TOrAAa U TONbLKO TOrAA, Korga oH 00ycrnoBneH aen-
CTBMEM, OCYLLECTBNAOLLMM BbIGOP C cynepnosuumeil.

Tpumep — [ns Hekomopozo delicmeusi, mpebyroujezo o0Ho20 paboye2o U 0OUH MOKapHbIl cMaHoK, Ha-
60p u3 mpex paboyux sien1s1eMCs 20MO2eHHbLIM, Ha6OP U3 YembIPeX CMAaHKO8 MmalkoKe s18511emcsi 20MO2eHHbIM.
Bmecme ¢ mem Habop u3 o0Ho20 paboye2o U 00HO20 cMaHKa He 5168J151emcst 20MO2€HHbIM.

(forall (?a ?r) (iff (homogeneous_set ?r ?a)
(exists (?a2)
(and (superpose_select ?a2 ?r)
(subactivity ?a ?a2)))))

10.5.3 set_contention
HekoTopoe aeiicTBue SABNSAETCA KOHKYPEHTHBIM MO OTHOLLEHUIO K KakoMy-nnbo pecypcy ?r Toraa v Tonb-
KO TOrga, Korga BXOAHbIE YCNOBUSA AN AAHHOMO AeWCTBUSA TPEOYIOT, YTOOb! ?r GblN FOMOreHHbLIM HabopoM U
4YTOGbI ?r ObIN AOCTYMHbIM.
(forall (?r ?s)
(implies (poss (set_contention ?r) ?s)
(and (forall (?a)
(implies (subactivity ?a (set_contention ?a))
(prior (homogeneous_set ?r ?a) ?s)))
(prior (available ?r (set_contention ?r)) ?s)))))

11 TloMOreHHbIe MHOX€eCTBa

JaHHbI pa3nen XxapakTepusyert Bce onpeaeneHnsi, 0GycrnoBneHHbIe TOMOreHHbIMU MHOXECTBAMM.
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11.1 MPpUMUTUBHASA JSIEKCUKA FTOMOT€HHbIX MHOXECTB

Jlekcuka roMoreHHbIX MHOXECTB He TpeﬁyeT HUKaKUX MPUMUTUBHbIX COOTHOLLEHWN.

11.2 OnpegensieMbleé COOTHOLIEHUA ANl TOMOreéHHbIX MHOXeCTB

B naHHOM noppasaene onpegeneHbl cneaylowmue COOTHOLIEHNS:

- (pile?a);

- (stock ?a);

- (pool?a);

- (pool_demand ?a);

- (uses_pile ?a ?r);

- (consumes_pile ?a ?r);

- (produces_pile ?a ?r).

Kaxxgoe noHsTue oBycnosneHo HedhopmarnbHON CEMaHTUKON U HekoTopon akcuomon KIF.

11.3 Teopuum sgpa, o6ycrnoBfieHHbIe FOMOr€éHHbIMU MHOXeCTBaMMn

Ona aaHHoOM Teopun HEOOX0AMMbI CreayloLme Teopum sapa:
- res_set.th;

- additive .th;

- requires.th;

- act_occ.th;

- complex.th;

- subactivity.th;

- occtree.th;

- disc_state. th;

- psl_core.th.

11.4 NedUHMLUMOHANbHbIE paclUpPeHUsi, 00yCNOBNEHHbIE TOMOr€HHLIMU MHOXeCTBaMMU

[ns gaHHoro paclwmpeHus HeobxoauMbl cneayowmne geuHULUOHarbHbIE paCLUMPEHUS:
- subst_res.def;

- res_set_action.def;

- res_divisible.def.

11.5 OnpeneneHusa AN roMOreHHbIX MHOXeCTB

[ns roMOreHHbIX MHOXECTB ONpeAeneHbl HUXKECNEeAYIoLmMe NOHATUS.

11.5.1 pile

Kakon-nnbo Habop pecypcoB ABMAETCH «MHOXECTBEHHbLIMY MO OTHOLUEHWMIO K HEKOTOPOMY AeiCTBUIO
TOr4a U TONbKO TOrAa, Koraa OH SABMAAETCA FOMOreHHbIM HabopOM MO OTHOLUEHWIO K AAHHOMY AEWCTBUIO, a
npefocTaBneHne pecypca 9KBUBArEHTHO KONMYECTBY 9NEMEHTOB Habopa.

(forall (?a ?r) (iff (pile ?r ?a)

(and (homogeneous_set ?r ?a)

(forall (?q ?occ)
(iff (prior (resource_point ?r ?q) ?0cc)
(= ?q (cardinality ?i)))))

11.5.2 stock

Kakon-nn6o Habop peCypcoB SAABMAETCS «PE3EPBHbIMY MO OTHOLUEHMIO K HEKOTOPOMY AEWCTBUIO TOrAa 1
TOMbKO TOrAA, KOrAa OH SBMAETCA TOMOr€HHbIM HAOOPOM MO OTHOLLEHUIO K AAHHOMY e/ CTBMIO, CYLLEeCTBYET
kakon-nubo Habop pecypcoB C KONIMYECTBOM 3NIEMEHTOB, PABHbIM 3anpocy, 8 COBOKYMHBbINA 3anpoc PaBeH Ko-
nM4YecTBY 3NeMeHTOB Habopa.

(forall (?r ?a) (iff (stock ?r ?a)

(and (homogeneous_set ?r ?a)

(forall (?q ?occ)
(implies (prior (demand ?a ?r ?q) ?0cc)
(exists (?i1 ?r1)
(and (= ?q (cardinality ?i1))
17
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(prior (resource_set ?i1 ?r1) ?0cc)
(res_requires_set ?a ?r1)))))
(forall (?93)
(implies (prior (agg_demand ?r ?q3) ?occ)
(= ?q3 (cardinality ?i)))))

11.5.3 pool
Kakoi-nu6o Habop pecypcoB ABnsAeTcA 06bEeAUHEHHBIM MO OTHOLLEHUIO K HEKOTOPOMY AENCTBUIO TOTAA
U TOMbKO TOrAa, KOraa OH SABNSAETCH FOMOTrEHHbIM HAO0POM NO OTHOLLEHMIO K AaHHOMY AENCTBUIO, a 3anpoc
00bEAUHEHHOTO pecypca paBeH Konu4YecTBy SneMeHToB nogHabopa.
(forall (?r ?a) (iff (pool ?r ?a)
(and (homogeneous_set ?r ?7a)
(forall (?q ?0cc)
(implies (prior (demand ?a ?r ?q) ?0cc)
(exists (?i1 ?r1)
(and (subset ?i1 ?i)
(= ?q (cardinality ?i1))
(prior (resource_set ?i1 ?r1) ?o0cc)
(res_requires_set ?a ?r1))))))

11.5.4 pool_demand

O6be,£|,l/IHeHHbII7I pecypc MCnosfib3yeTrca HEKOTOPbIM ,quICTBVIeM TOraa n TONbKO TOrga, Korga gaHHoe
/J,el7ICTBl/Ie ncnonb3yet HeKoTopoe Konn4ecrso JaHHOro 06beJJ,I/IHeHHOI'O pecypca (HeO6X0}_'J,I/IMO NMOMHUTb, YTO
06'be/J,I/IHeHHbIe pecypcCbl CaMU ABNAKOTCA pecypcaMM).

(forall (?a ?r ?q) (iff (pool_demand ?a ?r ?q)

(and (pool ?r ?a)

(forall (?g1 ?occ)
(implies (holds (demand ?a ?r ?q1) ?0cc)
(=79 7q91)))

11.5.5 uses_pile
«MHOXEeCTBO» MCNOMb3YETCA HEKOTOPLIM AeMCTBUEM TOrAa M TOMbLKO TOrAa, KOrAa yka3aHHOe AelCcTBue
UCNONb3YET HEKOTOPOE KONMMYECTBO AAaHHOr0 06beaMHEHHOro pecypca (HeodxoguMo NOMHUTL, YTO 00beau-
HEHHbIE PeCcypCbl CaMun ABNSIOTCA pecypcamu).
(forall (?a ?r ?q) (if (uses_pile ?a ?r ?q)
(and (pile ?r ?a)
(uses_quantity ?a ?r ?q))))

11.56.6 consumes_pile
«MHOXeCTBO» NOTPEBNAETCA NO OTHOLLEHUIO K HEKOTOPOMY AENCTBUIO TOrAA U TONLKO TOrAa, Koraa AaH-
HO€ JelcTBME NOTPebnsaeT HeKOTOPOe KONMMYECTBO AAaHHOIO pecypca B 06beaMHEHHOM pecypce (He0Bxoaumo
NMOMHWTB, YTO OOBLEAVHEHHBIE PECYPChI CAMU ABMAIOTCA pecypcamu).
(forall (?a ?r ?q) (iff (consumes_pile ?a ?r ?q)
(and (pile ?r ?a)
(consumes_quantity ?a ?r ?q)))))
11.5.7 produces_pile
«MHOXeCTBO» NPOM3BOAUTCA MO OTHOLLEHUIO K HEKOTOPOMY AENCTBUIO TOrAa U TONbKO Toraa, Koraa AaH-
HO€ IEeNCTBME NPOM3BOAUT HEKOTOPOE KONMYECTBO AAHHOTO pecypca B 06beaMHEHHOM pecypce (HeoBxoaumo
NOMHUTb, YTO 0ObEANHEHHbIE PECYPCbI CaMK SIBNSIKOTCA pecypcami).
(forall (?a ?r ?q) (iff (produces_pile ?a ?r ?q)
(and (pile ?r ?a)
(produces_quantity ?a ?r ?Q)))))

12 O6beanHeHHbIe pecypchbl

[JaHHbIil pasaen xapakTepusyeT Bce onpeaeneHus, oGycnosneHHble 06beANHEHHBIMU PECYPCAMM.
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12.1 NMpuMuTHBHAA NeKcUkKa 06-beAUHEHHbIX pecypcoB

Jlekcuka 06beAMHEHHbIX PECYPCOB He TPEOYET HUKAKUX NPUMUTUBHBIX COOTHOLLIEHWUIA.

12.2 Onpegensemas fekcuka oo6beAMHEHHbIX pPecypcoB

B naHHOM nogpasaene onpeaeneHbl Cneayowmue COOTHOLLEHUS:

- (resource_pool ?a);

- (conservative _pool ?a);

- (material_pool ?a).

Kaxxgoe noHsTue 06ycnoBneHo HeopManbHOW CEMAHTUKON U HekoTopow akcuomoin KIF.

12.3 Teopuu, o6ycnoBreHHbIe 06beAUHEHHBIMU pecypcaMn

[Ana gaHHOM TEOPUKU HEOBXOAUMBI:
- res_set.th;

- additive .th;

- requires.th;

- act_occ.th;

- complex.th;

- subactivity.th;

- occtree.th;

- disc_state.th;

- psl_core.th.

12.4 JepMHMLMOHANBbHbIE paclUUPEHUs, O0YCrNoOBreHHbIe 00beAUHEHHbIMU pecypcamMm

Hwxecnegyowme geuHULMOHArbHbIE pacluMpeHus o0ycrnoBneHbl 06bEAMHEHHBIMU pECYPCAMMU:
- homogeneous_setdef;

- subst_res.def;

- res_set_action.def.

12.5 OnpegeneHus ans o6 beJUHEHHbIX PecypcoB

[ns 06beanMHEHHBIX PECYPCOB OnpeaerneHbl HUXKeCneayoLwmue NoHATUs.
12.5.1 resource_pool
O6beaunHeHne pecypcoB npeacraensier coboi kakon-nmbo Habop pecypcoB, FOMOTEHHBIN MO OTHOLLE-
HUWIO K HEKOTOPOMY [eiiCTBUIO ?a. Ero eMKOCTHbIE OFpaHUYEHUSA YAOBNETBOPSIIOT CNEAYIOWMM YCITOBUSIM:
- NnpeaocTaBneHne pecypca ans 06beAMHEHUA PECYPCOB PABHO KONUYECTBY 9NEMEHTOB aCCOLMMPOBAH-
HOro Habopa;
- 3aNpoc 06bEANHEHUS PECYPCOB HEKOTOPBLIM AENCTBUEM PABEH KONMUYECTBY aNeMeHTOB nogHabopa pe-
cypcoB, Tpebyembix AaHHbIM AEWCTBUEM;
- MMHUMAarnbHas eMKOCTb 00beauHEHUSI PECYPCOB IKBUBANEHTHA MUHUMAMbHOMY KOMUYECTBY 9NEMEH-
TOB acCOLUMUPOBAHHOIO Habopa.
lMpumep — lMpu ebinosiHeHUU Munoebix Npou3eodcmeeHHbIX delicmeuli 06LeOuUHeHHbIe pecypchl s1es-
10MCs MHOX€eCIMEeOoM pecypcoe 1106/mopHO20 UCITOfNb308aHUsI, MaKUX, Kak Habop MoKapHbIX cmaHKoe uitu Habop
omeepmok, Komopbie Mo2ym 6bimb ebibpaHb! ONs ebinosIHeHUs1 3adaHHo20 delicmeus.
(forall (?r ?a) (iff (resource_pool ?r ?a)
(forall (?i ?0c¢c)
(implies (holds (resource_set ?i ?r) ?0¢c)
(and (pile ?r ?a)
(pool ?r ?a)
(forall (?g3)
(implies (holds (min_capacity ?a ?r ?q3) ?occ)
(lesser ?g3 (cardinality ?i)))))))))

12.5.2 conservative_pool

ObbeanHeHne pecypcoB ABNAETCA KOHCEPBAaTUBHBLIM MO OTHOLLEHWIO K HEKOTOPOMY A€NCTBUIO TOraa U
TOMbKO TOrja, Koraa 3anpoc Ha 00beaUHEHHbIN PeCcypc paBeH KONMYECTBY, KOTOPOE UCTONbL3YETCA UMK No-
Tpebnsercs.
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(forall (?a ?r) (iff (conservative_pool ?a ?r)
(and (resource_pool ?r ?a)
(forall (?q)
(iff (pool_demand ?a ?r ?q)
(or (uses_pile ?a ?r ?q)
(consumes_pile ?a ?r ?q)))))))

12.5.3 material_pool

O6veanHeHne matepuanoB NpeacTaBnseT codor 06beanHEeHe peCypCcoB NO OTHOLLEHUIO K HEKOTOPO-
My AeiCTBUIO TOr4a U TONbKO TOrAa, korga o6beAnHeHe pecypcoB 06GyCroBnMBAET KONMYECTBO MO OTHOLLE-
HUIO K 3aJaHHOMY JENCTBMUIO.

(forall (?r ?a) (iff (material_pool ?r ?a)

(and (resource_pool ?r ?a)

(exists (?q)
(provides_quantity ?a ?r ?q))))

13 Habop maTtepuanbHO-NPON3BOACTBEHHbIX pecypcoB

[aHHblii pasaen xapakTepusyeT BCe onpeaeneHusi, 00ycnoeneHHble HAG0POM MaTepUanbHO-NPONU3BoA-
CTBEHHbIX PECYPCOB.

13.1 MpuMUTUBHAA JNIeKCUKA Habopa MaTepuaribHO-NMPOU3BOACTBEHHbLIX PeCypcoB

Jlekcuka Habopa maTepuanbHO-NPOU3BOACTBEHHBIX PECYPCOB He TpebyeT HUKAKUX NPUMUTUBHBIX COOT-
HOLLUEHWN.

13.2 Onpegensieman nekCcuka Habopa MaTepuasribHO-NPOU3BOACTBEHHbIX PeCypcoB

B naHHoM nogpasaene onpeaeneHbl cneayolwme COOTHOLWEHUSA:

- (inventory_resource ?s1 ?s2 ?a);

- (inventory_pool ?s1 ?s2 ?a);

- (inventory_contains ?s1 ?s2 ?a).

Kaxxgoe noHsitue o6ycnosneHo HedhopManbHOW CEMAHTUKON U HEKOTOpor akcuomon KIF.

13.3 Teopuu, o6ycnoBneHHble HAGOPOM MaTepuanbLHO-NPOU3BOACTBEHHbIX PECypPcoB

[ns paHHoW Teopun HEO6X0AUMBI:
- res_set.th;

- additive .th;

- requires.th;

- act_occ.th;

- complex.th;

- subactivity.th;

- occtree.th;

- disc_state.th;

- psl_core.th.

13.4 ledoMHMLMOHaNbHbIE pacluMpeHUs, o6ycrnoBneHHbIe HA6OPOM MaTepuasnbHo-
NPON3BOACTBEHHbLIX PECYPCOB

Hwxecneayowme aedUHULMOHANbHbIE pacluMpeHusi 0GyCnoOBneHbl HAOOPOM MaTepuanbHO-NPON3BOA-
CTBEHHbIX PECYPCOB:

- homogeneous_set.def;

- subst_res.def;

- res_set_action.def;

- processor.def.

13.5 Onpegenenna ona Habopa MaTtepuanbHO-NPOU3BOACTBEHHbIX pecypcos

ns nabopa MaTepuanbHO-NPOU3BOACTBEHHBLIX PECYPCOB ONPEAENEHbI HIDKECTIEAYIOLLME MOHSTUS.
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13.5.1 inventory_resource
MarepunanbHO-Npou3BOACTBEHHbIN pecypc — 3T0 NGO BXOAHOW Matepuarn, nMbo BbIXOAHOW MaTtepuan
AN HEKOTOPOro AENCTBUSA.
(forall (?r) (iff (inventory_resource ?r)
(exists (?a)
(or (input_material ?r ?a)
(output_material ?r ?a)))))

13.5.2 inventory_pool

MarepunanbHO-Npou3BOACTBEHHbIN 00beAUHEHHbIN PECYPC — 9TO Kakon-nnbo Habop pecypcoB, ABNSIO-
LLMIACA FTOMOTEHHbIM MO OTHOLLUEHWIO K HEKOTOPOMY AENCTBUIO ?a. Ero eMKOCTHbIE OrpaHu4eHns yaoBneTBops-
0T CrieayloLmMM YCNOBUAM:

- npegocraeneHne 006bEAUHEHHOTO pecypca paBHO MakCMMarbHOMY KONIMYECTBY SIEMEHTOB accoLun-
poBaHHOro Habopa;

- COBOKYMHbIN 3anpoC 00bEAMHEHHOIO pecypca nepea BbIMONIHEHWEM HEKOTOPOTo AENCTBUS PaBEH KO-
NMYECTBY 3NEMEHTOB Habopa, acCoLUMMPOBAHHOTO C PECYPCOM B JJ@HHOM COCTOSIHUW;

- 3anpoc 0ObLEAMHEHHOrO pecypca HEKOTOPbIM AEWCTBUEM PaBEH KONMUYECTBY dNeMeHToB Habopa pe-
CypcoB, 00yCMOBNEHHOTO AAHHbLIM AEWCTBUEM;

- MMHUMarbHas €MKOCTb 0ObLEAMHEHHOIO pecypca 3KBUBANIEHTHA MUHUMANbHOMY KONMYECTBY 3fleMEH-

TOB accoLMMpPOBaHHOrO Habopa.

Mpumep — B munoeom npou3eodcmeeHHOM cily4yae 06Le0UHeHHbIe MamepuabHO-NPoU3800CmeeHHbIe
pecypcbi npedcmaensitom coboli pesepeHble 3arnacki Mamepuasnoe u npoyue Habopbl 6X00HbLIX U 8LIXOOHbIX
Mamepuaroe.

(forall (?r ?a) (iff (inventory_pool ?r ?a)
(forall (?i ?0cc)
(implies (holds (resource_set ?i ?r) ?0cc)
(and (inventory_resource ?r)
(homogeneous_set ?r ?a)
(forall (?g1)
(implies (holds (resource_point ?r ?q1) ?occ)
(greaterEq ?q1 (cardinality ?i))))
(stock ?r ?a)
(forall (?a ?q4)
(implies (holds (min_capacity ?a ?r ?q4) ?occ)
(lesserEq ?g4 (cardinality ?i)))))))))

13.5.3 inventory_contains
Pecypc aBnserca cogepkalmmcst B 06beAMHEHHOM MaTepuarnbHO-NPOU3BOACTBEHHOM PECypce, ecrnu
OH BXOAMT B Habop pecypcoB, aCCOLMUPOBAHHbIN C AAHHbIM MaTepuarnbHO-MPOU3BOACTBEHHbLIM PECYPCOM.
(forall (?r1 ?r2 ?0cc)
(iff (state (inventory_contains ?r1 ?r2) ?occ)
(exists (?a ?i)
(and (inventory_pool ?r2 ?a)
(holds (resource_set ?i ?r2) ?occ)
(holds (in ?r1 ?i) ?0cc))))))

14 OJenctBusa obpabdartbiBarowen nporpammel (npoueccopa)

[aHHbIl pa3gen xapakTepusyeTt Bce onpeaeneHus, 00ycnoBneHHble AeWCTBUSIMU NpoLeccopa.

14.1 MpuMUTUBHAA NIeKCUKa AeUCTBUI Npoueccopa

Jlekcuka aencTeuin npoueccopa He TpebyeT HUKaKMx NPUMUTUBHBLIX COOTHOLLEHWUNA.

14.2 Onpegensemas nekcuka gelcTBMi npoueccopa

B aaHHOM noapasaene onpefeneHbl CneayloLMe COOTHOLLEHUS:
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- (processor_activity ?occ);

- (processor_resource ?r ?a);

- (input_material ?r ?a);

- (output_material ?r ?a).

Kaxxgoe noHsitue 06ycnoeneHo HechopmanbHOi CeMaHTUKOIM 1 HekoTopon akcuomoii KIF.

14.3 Teopun, 0GycrnoBneHHbIe AeHCTBUAMMU NpoLeccopa

[na gaHHon Teopun HEOBXOAUMBI:
- additive .th;

- requires.th;

- act_occ.th;

- complex.th;

- subactivity.th;

- occtree.th;

- disc_state.th;

- psl_core.th.

14.4 NepmHULUMOHANBbHbBIE paclIMPEHUA, 0OycrnoBneHHble AeUCTBUAMM npoLeccopa

[na aaHHoro paclumMpeHus Heobxoaumo: res_role.def.

14.5 Onpepgenenvs ana AeMcTBUiM npoueccopa

OnpeaeneHbl HWKeCNeayoLmMe NOHATUA AN AeUCTBUI NpoLeccopa, KoTopble 06pa3yloT nogknace aAen-
CTBUWI, ONpeaerieHHbIX Mo OTHOLLEHUIO K Ha3HAaYEeHUIO pecypca.
14.5.1 processor_activity
[eiicTBne npoleccopa npeacTasnsieT co6oii Knacc AeiCTBUM, UCNONb3YIOLLUX HEKOTOPbIN HAbop pecyp-
COB, NOTPeONALLMX HEKOTOPII Apyroi Habop pecypcoB U NPou3BoAALLMIE HABOp 0GBLEKTOB.
lpumep — [elicmeust npoyeccopa s1ensiomcsl MUnuYHbLIMU NPou3eodcmeeHHbIMU npoyeccamu, 0cob6eHHO
amo omHocumcs K noddeticmeusiM NnylaHoe mexHoJsIo2uYecko20 npouyecca u mModenell 1o2ucMUYEeCKUX UernoyYex.
(forall (?a) (iff (processor_activity ?a)
(exists (?r1 ?r2 ?r3)
(and (or (reusable ?r1 ?a)
(possibly_reusable ?r1 ?a))
(or (consumable ?r2 ?a)
(possibly_consumable ?r2 ?a)
(or (consumable ?r3 ?a)
(possibly_consumable ?r3 ?a)
(creates ?a ?r3)))))

14.5.2 processor_resource
O6GbeKT ?r siBNSIETCA peCypcoM NPOLIECCOPAa ANst HEKOTOPOTO AIECTBUSA ?a, ECNN ?a ABNSAETCA AEUCTBU-
eM npoueccopa, UCMonb3yLWwmMm 2r.
lMpumep — B munoeom npou3eodcmeeHHOM CilyYae pecypcoM fnpouyeccopa siesisiemcsi CmaHoOK Usd UH-
cmpymeHm.
(forall (?r ?a) (iff (processor_resource ?r ?a)
(and (processor_activity ?a)
(reusable ?r1 ?a)
(possibly_reusable ?r1 ?a))))

14.5.3 input_material

OGbeKT ?r ABNAETCA BXOAHLIM MaTepuanoM Ans HEKOTOPOro AeWCTBUA ?a Toraa U TONbKO Toraa, koraa
?a ABNAETCA AENCTBMEM MpoLieccopa, NOTpedtnaowmM unmM BO3MOXHO noTpednaowmm ?r.

Tpumep — Pecypcbl 8X00HbLIX Mamepuasioe onpedesisiomcsi cmpo2o 110 Ha3HavyeHu o pecypca. B munoeom
npou3eodcmeeHHOM cily4ae nompebnsemsie pecypchi (HanpumMep, chipbeeble Mamepuanbi) cnedyem paccma-
mpueamb Kak 8X00HbIe mMamepuansl.

(forall (?r ?a) (iff (input_material ?r ?a)

(and (processor_activity ?a)
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(or (consumable ?r ?a)
(possibly_consumable ?r ?a))))))

14.5.4 output_material

OBBLEKT ?r ABNAETCS BbIXOAHLIM MaTepuanomM Ans HEKOTOPOro AenCTBMA ?a, ecnm ?a — 310 AencTBue
npoueccopa, Npon3BoasLLee, NoTpednsaioLLee unu BO3MOXHO notpebnsioLlee ?r.

Tpumep — B munoeom npou3zeodcmeeHHOM cilyyae ebixodHol Mamepuan —amo u6o Heymo coz0aHHoe
(Hanpumep, ne4yamHasi nNi1ama), 1U60 He4mo 803MOXHO nompebnsemoe (Hanpumep, Hekomopoe cbopoyHoe npu-
cnocoGneHue, Ha Komopoe ycmaHaesiuearomcs ecnnomMmoaamersibHble demanu).

(forall (?r ?a) (iff (output_material ?r ?a)

(and (processor_activity ?a)

(or (creates ?a ?r)
(consumable ?r ?a)
(possibly_consumable ?r ?a))))))

15 MyTn pecypca
[aHHbIVi pasgen xapakTepusyeT Bce onpeaeneHusi, 00ycrnoBneHHble NyTaMKU pecypca.

15.1 MpuMUTUBHAA NEKCUKA NyTen pecypca

Jlekcuka nyTen pecypca He TpebyeT HUKakux NPUMUTUBHBIX COOTHOLLIEHUA.

15.2 Onpepensaemas niekCUKa nytemn pecypca

B nanHoM noapasaene onpeaeneHbl Cneayowme COOTHOLLEHUS:

- (next_processor_path ?a ?s);

- (pro_precedes ?a ?s);

- (resource_path ?a ?s)

- (initial_resource_path ?a ?s);

- (final_resource_path ?a ?s).

Kaxkgoe noHaTue obycnoeneHo HedhopmMmanbHOW CEMaHTUKOW U HEKOTOpou akcuomon KIF.

15.3 Teopum, 06ycnoBneHHbIe NYTAMU pecypca

Ons paHHou Teopun HeOOX0ANUMbI:
- additive .th;

- requires.th;

- soo.th;

- act_occ.th;

- complex.th;

- subactivity.th;

- occtree.th;

- disc_state.th;

- psl_core.th.

15.4 JepuHMLMOHANBbHbIE paclUUPeHusi, 0GYCIOBNEeHHbIe NYTAMU pecypca

Ons nyTel pecypca HeoBxoauMbl HUXxecneayowme aePUHMLMOHANbHbIE PaCLUMPEHUS:
- processor.def;
- res_role.def.

15.5 OnpepeneHusa ana nyten pecypca

[na nyTen pecypca onpeaeneHbl HUXeCNeayoLwme noHATUS.

15.5.1 next_processor_path

CoObiTe ?0CC2, 3aKkNoYaloLEeecsa B BbINMOMHEHUM HEKOTOPOro AeWCTBMA crieayeT 3a cobbituem ?occ,
3aKNIOYaOLWMMCS B BbIMOMHEHWN NMOAAENCTBUA NPOLECCopa B HEKOTOPOM AelCTBUM ?a TOr4a U TONbKO TOraa,
KOrAa BbIXOAHOM MaTepuan ans ?al ABNAETCS BXOAHbLIM Marepuarnom Ans ?a2, U He CyLLeCTBYET NoaAenCTBuUs
npoueccopa 4na ?a, noTpebnawLero BbIXO4HOW Matepuan u3 ?al n umerLLero Mecto mexxay ?al un ?a2.
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(forall (?occ1 ?occ2 ?a) (iff (next_processor_path ?occ1 ?0cc2 ?a)
(and (next_subactivity ?0cc1 ?occ2 ?a)
(exists (?a1 ?a2 ?r)
(and (occurrence_of ?occ1 ?a1)
(occurrence_of ?0cc2 ?a2)
(processor_activity ?a1)
(processor_activity ?a2)
(output_material ?r ?a1)
(input_material ?r ?2a2))))))

15.5.2 pro_precedes
pro_precedes — onepaTtop 4acTUHHOIO YNOPSAOYMBAHUS CODOBLITWI, 3aKIMIOYAIOLMXCA B BbINOMHEHUM
noaaencTBui npoueccopa AnsA ?a N0 OTHOLUEHUIO K NOTOKY peCypCoB.

(forall (?occ1 ?0cc2 ?a) (iff (pro_precedes ?occ1 ?0cc2 ?a)
(and (soo_precedes ?0cc1 ?0cc2 ?a)
(forall (?0cc3)
(implies (and (soo_precedes ?occ1 ?0cc3 ?a)
(soo_precedes ?0cc3 ?0cc2 ?a))
(exists (?0cc4 ?0cch)
(and (next_processor_path ?occ4 ?0cc3 ?a)
(next_processor_path ?0cc3 ?0cc5 ?a)))))))

15.5.3 resource_path
HekoTopoe aelicTBue ABNAETCA KakMM-NMbOO NyTeM pecypca Toraa v TONbKO Toraa, Koraa ynopsgovmnea-
HMe COBbITUI, 3aKITI0YAIOWMXCA B BLINOSIHEHUW NOAAENCTBUI 9KBUBANEHTHO YNOPSAOUMBAHUIO NOTOKA.
(forall (?a) (iff (resource_path ?a)
(forall (?0cc1 ?0cc2)
(iff (s00_precedes ?occ1 ?0cc2 ?a)
(pro_precedes ?occ1 ?occ2 ?a))))

I'IPUMep —_ I'lymu pecypca eksiro4arom noHAMuUs nNiaHoe mexHo102Uu4eCKo20 npoyecca, Mapuwpymu3ayuro
U NMOMOKU e Jlo2ucmu4eCcKux uernoykax.
15.5.4 initial_resource_path
PaccmaTpueaeMbiM COBLITUEM ABNAETCA MHULMMPYIOLLEE COObITUE ANS1 HEKOTOPOro AENCTBUSA ?a, eCnu
?a ecTb kakon-nMbo NyTe pecypca, a AaHHOE COObITUE SABMNAETCA HAYanNbHBIM ANA YNOPAA04MBAHUS COOBLITUN,
3aKMO4aLWNXCS B BbINOMHEHUW NOAAENCTBUIA.
(forall (?o0cc ?a) (iff (initial_processor_path ?occ ?a)
(and (resource_path ?a)
(root_so0 ?occ ?a))))
15.5.5 final_resource_path
HekoTopoe cobbiTe SBNAETCA 3aKmOYUTENbHBIM CODbITUEM MpoLEeccopa Anst HEKOTOPOro AeiCTBUSA
?a, ecnu ?a ecTb Kako-nubo nyTb pecypca, a JaHHOE COObITUE ABNAETCA KOHEYHbIM ANS YNOPSA0YMBAHUS
CcoObITUIA.
(forall (?o0cc ?a) (iff (final_processor_path ?o0cc ?a)
(and (resource_path ?a)
(leaf_so0 ?0cc ?a))))
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MpunoxeHue A
(cnpaBouHoe)

ASN. 1 NgeHTudukaTop HacTtoawero craHgapra

[na ogHo3HAYHON naeHTUWKaLMU MHPOPMaLMOHHOro o6bekTa B OTKPLITON CUCTEME HacTosALLeMy CTaHaapTy npu-
CBOEH criefyroWmin ngeHTndukaTop:
iso standard 18629 part 44 version 1

3Ha4eHune fgaHHoro ngeHtudukaropa onpegenero 8 MICO/MGEK 8824-1 u getansHo onuncaHo B MCO 18629-1.
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MpunoxeHue B
(cnpaBoyHoe)

MpuMep onucaHuA TeXHONOrMYecKoro npouecca
B COOTBETCTBUM C HACTOSAWMUM CTAaHOAPTOB

B AaHHOM NpUNoXeHWM paccMOTpeH NogpobHLIiA cLeHapuii MCnonb3oBaHUA s3blka cneludukaumii npouecca PSL
(Process Specification Language) B cootBeTcTBUM ¢ MCO 18629, a Takke nporpaMMHoe onucaHue KOHKPETHOro TEXHOo-
rmyeckoro npouecca.

[aHHbli cLueHapuii BKNIoYaeT COBMECTHOE BbINONMHEeHNE HECKONBKUX onepaLuuid. Lienbio aBnseTca npuMeHeHue A3bl-
Ka nporpammupoBaHua PSL gns noBbllueHWs ahdpeKTUBHOCTU UCMONb30BaHUSA faHHbIX O TEXHOMOrMYeCcKoM npouecce
npyu M3roToBNeHUn usfenus. MNogyepkHeM, YToO faHHbIA A3bIK NPpOrpaMMUPOBaHWA NPexAe BCero Nno3BOSSET MOBbICUTL
3 PeKTUBHOCTL KOMMbIOTEPHOrO 06MeHa JaHHLIMU MeXAy COTpyAHWKamu NaHoBOro OTAena M PYKOBOLCTBOM MPOM3-
BOACTBEHHOIo nojpasjeneHns.

B naHHOM NpUNoxXeHUn paccMOTPeHOo pacLuMpeHue npuMepa, ncnonbsoaHHoro B UCO 18629-11: 2005 (npunoxe-
Hue E). lpuMep UnmocTpupyeT TEXHUHECKUE NPUNOXEHUS MOHATUIA AedbMHNLMOHANBHBIX pacluMpeHuii Ans creluduka-
Lu npouecca narotosrneHuns nagenus GT-350.

B.1 MNpouecc usrotoeneHus uspgenua GT-350

B AaHHOM pasfene pa3nuyHbie NPOM3BOACTBEHHbIE NpoLecchl 06beguHeHbl B Habop feACTBUN BLICOKOrO YPOBHS,
HeobxoAWMbIX ANA co3faHua usgenusa GT-350. B cooTBETCTBUW ¢ TexHoMormveckoi kaptoit usgenus GT-350 (cm. UCO
18629-11: 2005, npunoxeHune D, Tabnuua D.1) KOMAOHEHTEl AaHHOrO W3Aenus NM6o NOKYNaloT Mo KOHTpaKTy, NM6o u3-
FOTOBISAOT BHYTPU caMoro nNpeanpuaTus. PaccMmaTtpuBaeMble onUcaHus TEXHONOrMYECKMX NPOLLECCOB CBA3aHLI C KOHKPET-
HbIMU AEACTBUAMM, BLINOMHAEMbIMWA BHYTPU NPEeANPUATUS AN W3rOTOBIIEHUS] KOMMOHEHTOB M3genus. [JaHHoe paccmo-
TPEHUe TEXHONOrMYECKOro npoLecca B HarnpaBneHUn «CBepXy — BHIU3» AaeT obLLyo KapTUHY NPOUCXOANALLEro, onucaHue
KOMMNIIEKCHOro felCTBIUA NO U3roToBneHuto nagenua GT-350, cocTosALLEero n3 cocTaBnsoWmMX AeHCTBUMN, BEINONHAEMbIX Ha
YpoBHe 6onee Menkux nogpasaeneHunii npesnpuaTus.

B cooTBeTcTBUM € pUcyHKoM B.1, Becb npouecc narotosnenuns usgenus GT-350 opraHusoBaH B WECTU OCHOBHbLIX
cekTopax. B nepBbIxX NATU U3 HUX (M3rOTOBNEHWE UHTEpbepa, U3rOTOBNEHME NPUBOAA, U3rOTOBMNEHUEe Ky30Ba, U3roToBMe-
HWe gBUraTens U M3rotoerneHune waccu) paboTel MOryT ObITb BINOMHEHEI HE3ABUCUMMO APYr oT Apyra. O4HO YCroOBME: OHU
AOJTXHbI ObITb 3aKOHYEHb! K MOMEHTY Ha4vana 06LI49I7I C60pKVI n3genusa.

MMpeacTaBneHne BepXHEro ypoBHS TEXHOMOMMYECKOro npoLecca ¢ NOMOLLbIO pacluMpeHns A3bika nporpammupoBa-
Hua PSL nmeet Bua:

(resource_path make_gt350)

(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)
(implies (occurrence_of ?occ make_gt350)
(exists (?occ1 ?occ2 ?0ce3 ?0ccd ?occS ?occB)
(and (occurrence_of ?occ1 make_chassis)

(occurrence_of ?occ2 make _interior)
(occurrence_of ?occ3 make_drive)
(occurrence_of ?0cc4 make_trim)
(occurrence_of ?occd make_engine)
(occurrence_of ?0cc6 final_assembly)
(subactivity_occurrence ?occ1 ?occ)
(subactivity_occurrence ?occ2 ?occ)
(subactivity_occurrence ?occ3 ?occ)
(subactivity_occurrence ?occ4 ?occ)
(subactivity_occurrence ?occS ?occ)
(subactivity_occurrence ?occ6 ?occ)

Kaxpoe 13 ykazaHHbIX abCTpakTHbIX AeACTBUA MOXET BbITh paccMOTPEHO B JeTansix, ofHaKo B JaHHOM npuMepe

3TO cfjeNniaHo TOMbKO B OTHOLLEHUU HEKOTOPLIX U3 HUX.
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PucyHok B.1 — BepxHuii ypoBeHb npoLecca uarotoeneHus nsgenusa GT-350 [4]

Ha 6a3e npegctaeneHus IDEF3 (B TepMUHax npefcTaBneHWs TEXHOMOMMYECKOro npouecca) ANA KpaTKoro onu-
caHWUA AeWCTBUIA, BCTpeYaloWUXCa Ha pasfnYHbIX CTaausax npoLecca U3roToBeHUA U3AENUs, B HaCTOALEM cTaHfapTe
npuBeAeHbl HEKOTOpLIE NPUMEpPHI MCMONB3OBaHUA A3blKa NporpamMmMupoBaHna PSL-Outercore n eUHULNOHANBHLIX pac-
LUMpeHuiA B cooTBeTCcTBUK ¢ MCO 18629-12.

B.2 AB6cTpakTHoe AeilicTBUe «make_engine» (M3roroBneHue aBurarens)

Hsuratene nagenusa GT-350 cobupaeTcsa M3 arperatoB, U3roTOBIIEHHBIX B HECKOMNbLKUX NOApasfeneHusix npeanpu-
aTnsA. Cxema npolecca U3roTOBMEHNA faHa Ha pUCyHKe B.2. ArperaTt cocToUT U3 ABUratensHoro 6noka, XrytoB U kabeneil.
CocTaBnsiowme npouecchl AeTanbHO pacCMOTpeHbl B nogpasgenax Huxke. [euratenb nigenua GT-350 cobupaetcs Ha
cbopouHom cTeHae A004. C6opKa O0fHOro ABUraTensl 3aHUMaeT 5 MUH.
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nsvrartensi

1.1.5 |

U ™~
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5.1.16 |

W3srotoBneHue
xryta -
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PucyHok B.2 — lMpouecc usrotoBneHua apuratens usgenus GT-350 [4]
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MNpeacTaBneHne HEKOTOPbLIX A€UCTBUIA U COOTBETCTBYIOLMX laHHbLIX TEXHONOMMYECKOro Npouecca Ha Asbike PSL Ha
3Tane U3roToBNeHNA ABUraTensl UMeeT BUA:
(subactivity make_block make_engine)
(subactivity make-harness make_engine)
(subactivity make-wires make_engine)
(subactivity assemble_engine make_engine)
(processor_activity make_engine)
(exists (?r1 ?r2 ?r3 ?r4)
(and (requires make_engine ?r1)
(requires make_engine ?r2)
(requires make_engine ?r3)
(requires make_engine ?r4)
(workeell ?r4)
(reusable ?r4 make_engine)
(processor_resource ?r4 make_engine)
(engine_block ?r1)
(input_material ?r1 make_engine)
(uses_quantity make_engine ?r1 1)
(output_material ?r1 make_engine)
(possibly_consumable ?r1 make_engine)
(harness ?r2)
(input_material ?r2)
(consumable ?r2 make_engine)
(consumes_quantity make_engine ?r2 1)
wire ?r3)
input_material ?r3)
consumes_quantity make_engine ?r3 5)
wearable ?r3 make_engine)))

o~ — —

(forall (?r)
(implies (engine_block ?r)
(resource 7r)))

(forall (?r)
(implies (harness ?r)
(resource ?r))

(forall (?r ?s)
(implies (wire ?r)
(exists (?i)
(and (prior (resource_set ?i ?r) ?s)
(pile ?r make_engine)))))

(forall (?occ)
(iff (occurrence_of ?occ make_engine)
(exists (?0cc1 ?0cc2 ?0ce3 ?occd)

(and (occurrence_of ?occ1 make_block)
(occurrence_of ?occ2 make_harness)
(occurrence_of ?occ3 make_wires)
(occurrence_of ?occ4 assemble_engine)
(subactivity_occurrence ?occ1 ?occ)
(subactivity_occurrence ?occ2 ?occ)
(subactivity_occurrence ?occ3 ?occ)
(subactivity_occurrence ?occ4 ?occ)
(forall (?s1 ?s2 ?s3 ?s4)

(implies (and (leaf_occ ?s1 ?occ1)
(leaf_occ ?s2 ?0cc2)
(leaf_occ ?s3 ?0cc3)

(root_occ ?s4 ?occ4))

(and (min_precedes ?s1 ?s4 make_engine)
(min_precedes ?s2 ?s4 make_engine)
(min_precedes ?s3 ?s4 make_engine)))))
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HaHHoe npegcTaBneHve hopmManmayer TEXHONOrMYecKnid NpoLece, NpefcTaBneHHbI Ha pucyHke B.2.

Mpouecc narotoBrneHns gBuratens TpebyeT YeTeipe pecypca: Grnok ABUraTens, XryT, Habop NPOBOAOB 1 NPOU3BOA-
CTBEHHbIA y4acToK. [pon3BOACTBEHHbIA YHaCTOK ABNSAETCA NOBTOPHO UCTONb3yeMbIM pecypcom. Pecypc «engine_block»
(6nok geuratens) Aensetcs «possibly_consumable» (BO3MOXHO NoTpebnsieMbiM PeCYpCOM), TaK Kak OH MOXeT ObITb UC-
nonb30BaH NOBTOPHO B ByayLueM npu MogudukaLn gaHHoro bnoka. OfHaKo AaHHbIA pecypc He MOXeET ObITb UCMONb30-
BaH BCEMU AENCTBUAMM (NOCNE TOTO Kak HEKOTOpble U3MeHeHUs1 B Hero Bbinu BHeceHbl). Pecypc «harness» (xryT) siBns-
eTca «consumable» (noTpebnaeMbiM pecypcoMm), Tak Kak HUKakue nocneaytowme 4eicTBUs He CMOMYT UCNONb30BaTb XIyT
NOBTOPHO Moche ero yctaHoBkU. Pecypc «wiresy» (Habop NpoBogoB) — 3TO U3HALLUMBAEMbIA pecypc, Tak Kak B pe3ynbsrare
MHOIOKPaTHOIo coBepLUEHCTBOBaHUA NpoLecca «make_engine» (M3roToBneHne ABuUraTens) Konu4ecTso NposofjoB B Ha-
6ope pecypcoB yMeHbLUAETCA.

Bce ykasaHHble orpaHMyYeHUs nokasbiBaloT, YTO AelcTBUe «make_engine» SIBMSAETCA AeNCTBUEM npoueccopa, B
KOTOPOM 3KI'YyT U NPOBOJ ABNAOTCA BXOAHBIMU MaTepuanamu. ObbekT «engine_block» (6nok gBuratens) senseTcs ogHo-
BPEMEHHO U BXOAHLIM MaTtepuarnom, U BeIXOAHEIM MaTepuarnom, Tak Kak OH MOAUMULIMPYETCH B NPOLIECcce U3roTOBMEHUS
asuratens «make_engine».

MpoBoaa nNpeacTaBnsAlT coboi HEKOTOPLIA Habop pecypcoB, Tak kak ntoboit nogHabop NPOBOAOB MOXET BbITk Mo-
TpebneH B npouecce «make_engine». JaHHbli Habop pecypcoB — 3T0 «piley («Kky4ar).

B.2.1 NarotoBneHue 6noka aBurarensa «make_block»

Brnok nagenua GT-350 BbINOMHAETCA Kak arperat ans c6opku gBuratens usgenus GT-350. MarotoBneHune Grnoka
TpebyeT BLINOMHEHWUA BCEX TEXHOMOrMYECKMX onepaLyid, HauMHas oT NUTbSA 3aroTOBKU 1 ee MexaHuyeckoi ob6paboTku (M.
pucyHok B.3).

NarotoBneHne
6noka

5.1.16 |

/ \
/ N\
Z AN

MpeccoBaHue
MeTannM4yecKomn
3aroTOBKU

16.1.44 |

MexaHu4yeckasn
o6pabotka
Bnoka

16.1.45 |

PucyHok B.3 — Mpouecc nsrotoeneHuns noka nsgenusa GT-350 [4]

MpeacTaBneHne HeKOTOPLIX AEWCTBUIA U TEXHONOrMYECKUX AaHHBIX Ha S3bIKe nporpammupoBaHus PSL:
(subactivity produce_molded_metal make_block)
(subactivity machine_block make_block)
(primitive machine_block)
(primitive produce_molded_metal)

(resource_path make_block)
(processor_activity produce_molded_metal)
(processor_activity machine_block)

(exists (?r1 ?r2 ?r3)

and (requires produce_molded_metal ?r1)
requires produce_molded_metal 7r2)

cast ?r1)

(reusable ?r1produce_molded_metal)
(processor_resource ?r1 produce_molded_metal)
(metal_block ?r2)

(input_material ?r2 make_block)

(output_material ?r3 make_block)

(molded_block ?r3)

(produces produce_molded_metal ?r3)
(consumable ?r2 produce_molded_metal)
(consumes_quantity produce_molded_metal ?r2 1)
(unary_resource ?r1)

(exclusive_use ?r1 produce_molded_metal)))
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(exists (?r1 ?r2)
(and (requires machine_block ?r1)
(requires machine_block ?r2)
(reusable ?r2 machine_block)
(metal_block ?r1)
(input_material ?r1 machine_block)
(uses_quantity machine_engine ?r1 1)
(output_material ?r1 machine_block)
(consumable ?r1 machine_engine)
(milling_machine ?r2)
(processor_resource ?r2 machine_block)
(consumes_quantity machine_engine ?r1 1)
(capacitated_resource ?r1)))
(forall (?r)
(implies (milling_machine ?r)
(resource ?r)))

(forall (?r)
(implies (molded_block ?r)
(resource 7?r))

(forall (?occ)
(iff (occurrence_of ?occ make_block)
(exists (?occ1 ?0cc2)
(and (occurrence_of ?occ1 produce_molded_metal)
(occurrence_of ?0cc2 machine_block)
(next_processor_path ?occ1 ?occ2 make_block)))))

[aHHoe npepcTaBneHne dhopManuayeT TeEXHOMOorMiyeckuin npolece, NpeAcTaBneHHbIA Ha pucyHke B.3.

HeiictBrne «make_block» (M3rotoBneHune Brioka) — 3To AeicTBME NpoLieccopa ¢ NyTeM, BKAoYatowee nocnegosa-
TeNLHOCTb ABYX noaAeicTBuid npoueccopa «produce_molded_metal» (npeccoBaHne MeTannuyeckol 3aroToBKU U «ma-
chine_block» (MexaHu4eckan obpaboTka 6rnoka).

Moppenctene «produce_molded metaly noTpebnser MeTannudeckuit 6GNOK, WCNONb3YeT MUTbE U W3rOTOBNSET
npeccoBaHHbIN Brok.

MoppeicTBne «machine_block» noTpebnsaeT npeccoBaHHbIN BrOK U MCNONb3yeT Ppe3epHbli CTaHOK.

JuTbe BbINOMHAETCA TONBKO ogHaxAbl. OHO 3KCKIO3MBHO Ucnonb3ayeTca AeicTBueM «produce_molded_metal» n,
TakuM obpasoM, ABNSETCA «unary» (YHapHbIM) PeCypcoM.

PpesepHbIil CTaHOK MOXKET ObITb MCMONB30BaH MHOMOKPATHO, STO PECYPC C OrpaHWUYeHHOR NponyckHoi cnocobHo-
CTbHO.

B.2.2 M3rotoBneHue xryta «make_harness»

HryT usgenua GT-350 (cM. pucyHok B.4) nsrotoensetcs kak cbopodHbii arperat gsuratens usgenus GT-350. daH-
HbI TEXHOMOrMYECKMIA NMpoLecc opraHn3oBaH B Liexe kabeneil v npoBogoB. XryT usgenua GT-350 cobupaertcs Ha ocobom
CTeHfe 13 NpoBoAoB W Kabenei. Cbopka ofgHoro xryta saHumaet 10 MuH.

N3rotoBneHune
XryTa

5.1.17 |

/ N\
/ N\
V4 N\

WarotoBneHne Coopka
npoBoga Xryta xryta

17.1.46 | 17.1.47|

PucyHok B.4 — lNpouecc usrotoneHuna xryta nsgenua GT-350 [4]

Hwxe faHo npeAcTaBieHne HEKOTOPLIX JEACTBUA U COOTBETCTBYIOLLMX TEXHOMOrMYECKUX AaHHLIX Ha A3blke Npo-
rpaMMmumposaHmna PSL-Outercore:

(resource_path make_harness)

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

(forall (?r)
(implies (harness ?r)
(wearable ?r make_harness)))

(forall (?occ)
(implies (occurrence_of ?occ make_harness)
(exists (?occ1 ?occ2 ?oce3 ?r)
(and (occurrence_of ?occ1 make_harness_wire)
(harness ?r)
(requires make_harness_wire ?r)
(occurrence_of ?occ2 assemble_harness)
(requires assemble_harness ?r)
(leaf_occ ?0cc3 ?occ1)
(min_precedes ?occ3 ?occ2 make_harness)))))
(forall (?occ ?r ?q)
(implies (and (occurrence_of ?occ assemble_harness)
(requires assemble_harness ?r)
(prior (resource_point ?r ?q) ?occ))
(holds (resource_point ?r ?q) ?occ)))

rOCT P NCO 18629-44—2011
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MpunoxeHune OA
(cnpaBouHoe)
CBeAieHUA 0 COOTBETCTBUM CCbINTOYHbIX MeXAYHAPOAHbIX CTAaHAAPTOB

HauuoHanNbHbLIM cTaHaapTam Poccuickon Peaepauumn

Tabnuuya JA1

O603Ha4YeHne CCbINOYHOro MeXAy- O6o3HauyeHVWe U HAaUMeHoBaHUe COOTBETCTBYIOLWEro Ha-
CTeneHb COOTBETCTBUA
HapoAHOro ctaHgapTa LMOHarIbHOro craHaapTa

NCO/MBK 8824-1 IDT [OCT P UICO/M3K 8824-1—2001 «MUHDopmayuon-
Haa TEXHOIOIMMA. A6CTpaKTHaF| CUHTaKCU4eCKana Ho-
Tauus Bepcun oaguH (ACH.1). Yacte 1. Cneynduka-
LIS OCHOBHOI HOTaLuu»

NCO15531-1 IDT [OCT P UCO 15531-1—2008 «[NpoMblLuneHHble aB-
TOMaTU3UPOBaHHbBIE CUCTEMBI U UHTErpauus. [aHHble
No YNpPaBnEHUO NPOMBILNEHHBIM MPOU3BOACTBOM.
Yactb 1. O6wuit 0630p»

NCO 18629-1:2004 - *
NCO 18629-11:2005 - *
NCO 18629-12:2005 - *
NCO 18629-14:2006 - *

* COoOTBETCTBYIOLLMIA HaLMOHanbHLIA CTaHAapT OTCYTCTBYET (B pa3pabotke). [lo ero yrBepxaeHusa peKomeHayeT-
€S Ucnosnb3oBaTh NepeBoj Ha PYCCKUIA A3bIK JaHHOTO MeXayHapoAHoro cTaHaapTa. MNepeBof AaHHOrO MeX/yHapoqHOro
CTaHAapTa HaxoauTea B GefepanbHOM UHPOPMALIMOHHOM (DOHAE TEXHUYECKUX PETfIaMEHTOB U CTaHAAPTOB.

MpuMedaHune — B HacToseh Tabnuue ucnonb3oBaHo cnepytoLliee ycrioBHOe 0603Ha4YEHNE CTENEHU Co-
OTBETCTBUSA CTaHAapTOB:

IDT — uaeHTUYHble CTaHaapTbl.
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