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OCHOBHbIE MOIOXEHNA»

CBefageHust o cTaHaapTe

1MOArOTOB/IEH  Hay4yHo-TexHWuyeckum  ueHTpom  «MHTEK» Ha ocHoBe
COHCTBEHHOrO ayTeHTMYHOro NepeBoa Ha PyCCKWiA A3blK CTaHAAPTa, YKasaHHOro B NyHkTe 4

2 BHECEH  TexHuyeckum KOMUTETOM no cradgaptmsauun  TK 100
«CTpaTernyeckuii 1 MIHHOBALMOHHbI MEHEKMEHT»

3 YTBEPX/EH W BBEAEH B AEVCTBUE MNpukasom PefepanbHOro areHTcTea rno
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BBepeHune

NCO 18629 - 3TO KOMM/IEKC CTAHAAPTOB Ha KOMMbIOTEPHO-MHTEPNPETMPYEMbIi O6MEH
JaHHbIMM  06ecneveHnss TEXHONI0MMYECKoro npouecca. Bce uacTn Komniekca cTaHOapToB
NCO 18629 ycTaHaBAMBaKOT rpynmnoBoil 3blK MPOrpaMmM1MpPoBaHus osisi ONUCaHNs KOHKPETHOMO
TEXHOJI0rMYECKOro npolecca, paccMaTpvBaeMoOro Kak 4acTb BCEro npouecca WU3rotoBeHns
n3genus Nnbo BHYTPWM OFHOW MNPOMBILIEHHON KOMMaHuu, fnMbo cpasy B HECKOMbKMX
MPOMBILLMIEHHbIX — CekTopax (KOMMaHusiX) BHe €ero CBA3M C  KakoW-mMbo  MOAenbio
KOMMbIOTEPHOTO npeacTasneHus. MNpupoga AaHHOTO A3bika MPOrpaMMMpPOBaHMsS TakoBa, YTO
OH obecneumBaeT AOCTyn K crneyudmkaumMsam  TEXHOJIOTMYECKOrO  mpouecca U

TEXHO/I0TM4YeCKMM AaHHbIM U3aenna Ha Bcex CTaanax npouecca ero n3rotoBsieHns.

B HacTosllem cTaHAapTe yCTaHOB/EeHblI onucaHusA ,D,e(bI/IHI/ILI.I/IOHafIbeIX paCUJMpeHMﬁ
A3blKa nNporpamMmmMmpoBaHnd, OTHOCALLUMXCA K pacCllMpeHnsam p,el\/JICTBMIZ B COOTBETCTBUU C

Komnsekcom ctaHaaptos VICO 18629.

Bce yactm komnnekca MICO 18629 He cBsi3aHbl C KakO-IMB0 KOHKPETHOW MOAENbHO
KOMMbIOTEPHOrO  NPeACTaBNIEHNs  TEXHONIOTMYECKOro npouecca B paccMaTpyBaemoM
TEXHUYECKOM MpunoxeHnn. Bce BMecTe ykasaHHble vactu WCO 18629 obGecneunsaiot
CTPYKTYPHYHO TEXHO/IOrMYECKY0 B3avMOCBSA3b MPOLEeCCOB MNPOM3BOACTBA ANA Y ydlleHUs

OI'IEpElTI/IBHOVI COBMECTUMOCTUN pacCMaTpuBaeMbIX TEXHNHECKUX I'Ipl/l]'lO)KEHI/II7I.
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HALULWOHANBHBIN CTAHAAPT POCCUMNCKOWN OEJLEPALUMN

CucteMbl NPOMbILLSIEHHOM aBTOMAaTM3aUnumM 1 NHTerpauus
A3bIK CI‘IELI,I/IQDI/IKALLI/H?I MPOLUECCA
YacTtb 44

JdeduHnUMOHaIbHbIe pacLUMPEHUS: PacLUMPEHsi PpeECYPCOB

Industrial automation systems and integration. Process specification language. Part 44.

Definitional extension. Resource extensions
faTta BBepgeHunsa - 2012 - 09 - 01

1 O6nacTb NpUMeHeHUs

HacToAwmin ctaHpgapT ycTaHaB/vMBaeT cneunduKkauui  HEMPUMUTUMBHBLIX MOHATWIA
A3blKa nporpammunpoBaHus. lMpu 3TOM MCNosb3yeTcss Habop onpefeneHnii, HanmcaHHbIX Ha
A3blke, ycTaHoBieHHoM B NCO 18629. JaHHble onpefenieHna yctaHaBvBaT akCMoMbl 41

TepMuHosiormm B cooteeTcTBumn ¢ ICO 18629.

HacTosipii cTaHgapT pacnpocTpaHsieTcs Ha:

- onpejenieHns NoOHATUIA, ycTaHoBneHHbix B MCO 18629-11, NCO 18629-12 n LCO
18629-14 u cBA3aHHLIX C pecypcamy, MHOXECTBaMW PECYPCOB U COOTHOLUEHUAMU MeXay

pecypcamu n AeicTBruaMuY;

- onpefeneHnss MoHSATWIA, ycTaHoBNEeHHbIX B MCO 18629-11, NCO 18629-12 n LNCO

18629-14, xapaKTepu3yloLmnx COOTHOLLEHUS MEXAY pecypcammn 1 AeliCTBUSMU.

2 HopmartvBHbIe CCbIIKU

B HacTosileM cTaHgapTe WCMonb3oBaHbl HOPMATMBHbIE CCbUIKM Ha creaylolime
CTaHAapThbl, KOTOPble HEOOXOAMMO YUNTLIBATL NPU MCMNO/Ib30BaHMN HACTOSILLEro cTaHdapTa. B
C/yyae CCbIJIOK Ha [OKYMEHTbl, Y KOTOPbIX yka3zaHa JaTa YTBepxXAeHus, Heobxoanmo
MoMb30BaTbCA TOMIbKO YKa3aHHOW pefakumeil. B cnyyae, korga faTta YTBEpXAEHMS He
npmBegeHa, credyeT nosb3oBaTbCA MNOCAeAHE pefakuueid  CCbIIOYHbIX  AOKYMEHTOB,
BK/OHAs Nto6bIe MONpPaBk/ N UBMEHEHNS K HUM.

NCO/M3K 8824-1 VHopmMaumoHHble TeXHoNorMn. Hotaums abCcTpakTHOrO CUHTakcmca
Bepcun 1 (ASN.1). YacTtb 1. Cneundpmkaumsa 6asosoi HoTaumm (ISO/IEC 8824-1, Information
technology - Abstract Syntax Notation One (ASN.1) - Part 1. Specification of basic notation)

N3paHne odomumnarnibHoe 1
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NCO 15531-1 CuncTembl NPOMBIW/IEHHON aBTOMaTM3auun W WHTErpauus. Ynpasnswowas
NHAOPMaUUS MPOMBILIEHHbIM Npou3BoAcTBOM. Yactb 1. O6wwmin 063op (ISO 15531-1,
Industrial automation systems and integration - Industrial manufacturing management data -
Part 1: General overview)

NCO 18629-1: 2004 CucTeMbl MPOMbILLIIEHHON aBTOMaTM3auun KU UHTerpauns. H3bik
cneumncpmkaunii npouecca. Yactb 1. O630p M OCHOBHble nNpuHUMMbI (ISO 18629-1:2004,
Industrial automation systems and integration - Process specification language - Part 1
Overview and basic principles)

NCO 18629-11:2005 CucTeMbl NPOMbILL/IEHHOW aBTOMaTU3auUM U MHTerpauus. A3bik
cneundmkaumii npouecca. Yactb 11. Agpo PSL (ISO 18629-11:2005, Industrial automation
systems and integration - Process specification language - Part 11: PSL core)

NCO 18629-12 CucTtembl NPOMbILWNIEHHOH aBTOMaTM3auuMn W uMHTerpaums. $3biK
cneymdmkaumii npouecca. Yactb 12. BHewHee sfapo (ISO 18629-12, Industrial automation
systems and integration - Process specification language - Part 12: Outer core)

NCO 18629-14 CucTeMbl NPOMbILWIEHHOVW aBTOMaTuM3auMm W UHTerpauus. $A3blk
cneundmkaumii npouecca. Yactb 14. Teopun pecypcos (ISO 18629-14, Industrial automation

systems and integration - Process specification language - Part 14: Resource theories)

3 TepMUHbI, ONpeaeseHns 1 COKpaLLeHNst

3.1 TepMuHbI 1 onpeaeneHns

B HacTosilem cTaHgapte MpUMEHeHbl crefylowmne TEPMUHbI C COOTBETCTBYHOLLMMM
onpeneneHnsaMu:

3.1.1 akcuoma (axiom): TOYHO CHIOPMYNMPOBAHHOE aHa/IMTUYECKOe BblPaXeHWe Ha
hopmMasibHOM  A3blke, YCTaHaB/MBAIOLLEE OrpPaHMYeHUss K WHTepnpeTauMm CUMBOJSIOB B

cnoBape A3blka.

[NCO 18629-1]

3.1.2 yctaHoBneHHada nekcuka (defined lexicon): Ha6op cvMBOMOB B HESIOTMYECKOW
NeKcuke, 0603HaYalOLWLMX YCTaHOB/IEHHbIE NOHATYUS.

MpumeuvaHne - OnucbiBaemas JieKCUKA BKIOYAET KOHCTaHTbl, (OYHKUMM U CUMBO/IbI
COOTHOLLIEHWA.

Mpumep - TepMuHbI C KOHCepBaTUBHbIMY onpegeneHnammn [MCO 18629-1].
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[MCO 18629-1]

3.1.3 gedmHnumoHanbHoe pacwumpeHue (definitional extension): PacwimpeHue agpa
PSL, npepactaBnsiowee HOBble JIMHIBUCTUYECKME MOHATWSA, KOTOpble MOryT ObiTb
onpezeseHbl C NOMOLLbIO TepMUHOB Aapa PSL.

MpumeuvaHne - JedUHULMOHA/IbHbIE paCLUMPEHNs He A06aB/AT BbipasvUTe/lbHY CUly
aapy PSL un ucnonbsyotca gnsa nogpobHOro OnumcaHus CeMaHTUKM U TepPMUHOMOrMKM B obnactu

NPUMEHEHNSI.
(NCO 18629-1]

3.1.4 pacwumpeHue (extension): PacwwupeHve sggpa PSL, cogepxauee

00NONMHUTEJIbHbIE aKCUOMbI.

MpumeuvaHne 1- Agpo PSL npeactaBnseT coboil OTHOCMTENBHO NPOCTO HAbop akcuom,
[OCTaTouHbIA AN NPeAcTaB/ieHWs  LUMPOKOTO  Kpyra OCHOBHbIX —mpoueccoB. OpHako Ans
npeacTaBneHna 6onee CNoXHbIX NPOLLECCOB TPeOYOTCA A0MNOMHUTENIbHBIE PECYPCHI, OTCYTCTBYIOLWME B
aape PSL. Agpo PSL ¢ kaxablM MOHATMEM cnefyeT MCnosib3oBaTb AJ/1S ONUCAHWIA TOro WUAWM MHOro
npouecca, a fns8 ONWcaHns pa3HoOo6pasHbIX MOAY/bHbIX paclMpeHnii cnegyet UCMNOb30BaTb
paclumpeHve n gononHeHus sapa PSL. B atom cnyuyae nosb3oBaTesib MOXET UCMO/b30BaTb Takoi

A3bIK, KOTOprVI cooTBeTCTBYEeT Tp66OBaHVIFIM K BblPa3nUTEJIbHOCTW.

MpumeuaHue 2- Bce paclimpeHusi ABASIOTCA Teopusimy sapa WM AeUHULMOHAIbHBIMU

pacLIMpeHnsiMU.

[MCO 18629-1]

3.1.5 rpammaTuka (grammar): lNpaBuna COBMECTHOIO WCNOJIb30BAHUA JIOTMYECKMX
CMMBOJIOB U C/IOBApHbIX TEPMWHOB /11 COCTaB/IEHMSA TOYHO CCPOPMY/IMPOBAHHbLIX

AHa/TIMTUYECKNX BbIPOKEHWUIA.
(NCO 18629-1]
3.1.6 a3bIK (language): CoueTaHne NEKCUKN 1 FpaMMaTUKN.

(UCO 18629-1]
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3.1.7 nekcuka (lexicon): Habop cMMBONOB N TEPMUHOB.

MpumeuvaHne - JlekcMka COCTOWUT M3 flOrMYeckux (Hanpumep, Bynesbl BblpaXeHus u
KBaHTUOMKATOPbI) U HESTIOrMYEeCcKMX CMMBOSOB. B komniekce ctaHgaptos MICO 18629 Henornyeckas
4acTb NIEKCUKN COCTOUT U3 BbIP&KEHWUI (KOHCTaHT, (DYHKUMOHA/IbHbIX CUMBOJIOB W PENSALMOHHBIX

CYMBOJ10B), HEO6XOANMbIX 415 NPeACTaB/EHNS OCHOBHbIX MOHATUIA OHTOMOMMMN.
(NCO 18629-1)

3.1.8 npomussogcTBO  (manufacturing):  PyHKUMA nnm feicTeue,
npegycmatprBalolLimMe nepesoj WM npeBpalleHve marepuasia M3 Cbipbs WM 3aroToBKM

B 3aBepLUEeHHOE COCTOoAHME.

[NCO 15531-1)

3.1.9 NpoOM3BOACTBEHHLI npotecc (manufacturing process):
CTPYKTYPUPOBaHHbI/i  KOMMNEKC BWAOB [AEATE/IbHOCTW WM paboT, BbINOSHAEMbIX C

maTtepuasiom /18 nepeBofa €ro U3 Cbipbsi WM 3aroTOBKM B 3aBEPLUEHHOE COCTOSIHME.

MpumeuyaHue - [IPoM3BOACTBEHHbIE MPOLECCHI MOMYT 6biThb NpeAcTaB/eHbl B BUae
TEXHO/TOTMYECKON CXeMbl MpoLecca, CXeMbl ABWXKEHUS MpoAykTa, B BUAe Tab/MYHOW CXEMbl MM
CXeMbl (PUKCUMPOBAHHOIO pacnosiokeHusl. K naaHnpyembiM Mpov3BOACTBEHHbIM NpoLeccaM MoryTt
OTHOCUTLCA W3rOTOB/IEHNE NPOAYKTA AN1A CKNAAMPOBAaHKSA, Ha 3aKa3 W Ana c6opkM Ha 3akas u T.4.,
OCHOBAHHbIM  Ha  CTpaTerMyeckomM  MCMOJIb30BAHUM U pasMelleHnM  MaTepuasibHo-

Npon3BOACTBEHHbLIX 3arnacoB.
[MCO 15531-1)

3.1.10 npymuUTMBHaa koHuenumsa (primitive concept): JlekcuyeckuiA TEPMUH, He

VMEIOLLMIA KOHCEPBATUBHOTO ONpefeneHus.
(NCO 18629-1)

3111 npumnTuBHasa Jnekcuka (primitive lexicon): Hab6op cumBO/IOB B

Hesliorm4eckom csioeape, 0603HaLIaI'OLLI|I/IX 3/IEMEHTapPHbIE MOHATUA.

MpumeuyaHue -  T[IpUMUTMBHAs NleKcMka  BKloYaeT B cebs  MOCTOSIHHbIE,

(hpyHKUMOHAIbHBIE Y PENALMOHHBIE CUMBO/IbI.

[MICO 18629-1)

3.1.12 npouecc (process). CTPYKTYpUpPOBaHHbIi  psf  BWAOB  AESTENbHOCTY,
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BK]'IIO‘-IEiI'OLLI,I/IVI B cebs pa3/indHbleé  CYUWHOCTH npeanpunaTuna, HpEAHa3HaHEHHbIVI n

OpraHn30BaHHbIN 718 AOCTVXEHUS] KOHKPETHO Lenw.

MpumeyaHune - [laHHoe onpefeneHve aHaslorMYyHO OnpefeneHuto, NpUBeLeHHOMY B
NCO 10303-49. Tem He MeHee NCO 15531 HyxpaeTcs B MOHATUMM CTPYKTYpUpPOBaHHOro Habopa
peaTtenbHocTen, 6e3 kakoro-nMbo npefonpeesieHHOro OTHOLIEHUSA KO BpemeHu wiun atanam. C
TOYKM 3pEHUSA yNpaBfeHWss MOTOKOM HeKoTopble CBOOGOAHbIE npouecchl Moryt TpebosaTb
CMHXPOHM3aLUMMN B OTHOLUEHWW Uenn, XOTA B [AeACTBUTENbHOCTM OHW HUYEro He BbIMOSHAKT

(3agaun-npuspakn).
[MCO 15531-1]

3.1.13 pecypc (resource): Jltobble YCTPOWCTBO, WHCTPYMEHT ¥ cpeAacTBa, 3a
WCK/TIOYEHNEM  CbipbSt W KOMMOHEHTOB  KOHEYHOW  MpoAyKuuMu, UMeloliMecs B

pacnonoxeHnn npeanpuaTtna and npom3soAcTtBa TOBapOB U YCNyr.

MpumeyaHne 1- PaccmarpyBaemoe MOHATUE pecypca afanTmMpoBaHO MO OTHOLLEHUIO K
MCO 15531-1. TlloHAaTHe pecypca, BBegeHHoe B WCO 15531-1, He BK/IOYaeT CblpbeBble
marepuasbl, NPOAYKTbl W KOMMOHEHTbI, fBAAlOWMEcs (C TOYKM 3PEHUs CUCTEMHON Teopuwn)
a/leMeHTaMn OKpyXalowein cpefbl W. TakuM 06pa3oM, He SABNAKLWMECH 4acTblo cuctembl. B
HacToswem cTaHfjapTe faHHoe gonylieHune cHAaTo. Bosnee Toro, onpegeneHue, npuHsatoe B NCO
15531-1, BO MHOromMm ucnonb3yet onpegeneHune, npuHaroe B NCO 10303-49, npu 3TOM OHO
BK/IOYAETCA B OnpejeneHue, NPUHATOe B HacTosAwem craHgapTe. B fonosiHeHue K MOHATUIO
pecypca, npuHatomy B WMCO 15531, noHATME pecypca, MNPUHATOE B HaCTosAWeM cTaHgapTe,

BK/TIOYAET CbIpbEBbIE U pacxodyeMble Matepuasbl B cooTBeTcTBum ¢ MCO 18629-14.

MpumeuyaHne 2 - Pecypcbl B COOTBETCTBUM C MPUBEAEHHLIM Bbille onpeaeseHnemM
BK/IOUAKOT Takke pabouylo cuny, paccmaTpuBaeMyrd kak ocoboe cpeacTBOo € 3aAaHHbIMU
BO3MOXHOCTSIMM U 3afaHHO/ NPoM3BOAMTENBHOCTW. YKasaHHble CpeAcTBa pacCcMaTpuBarOTCs Kak
LuenecoobpasHble /718 MCNOMNb30BaHWsS B MPOLLECCEe MPOM3BOACTBA HA OCHOBAHWUM TEXHUYECKOrO
3afaHus. [laHHoe onpegesieHne He BK/HOYAET Kakoro-nbo MOAEeNMpoBaHust UHANBUAYASIbHOTO Wn
rpPynnoBOro NoBeAEeHUs1 YeNIOBEYECKOrO pecypca, 3a WCK/IYEHWEM €ero CrnocoGHOCTW BbIMOMHATb
3afjaHHyt0 paboTy B npoLiecce npousBoacTBa (Hanpumep, NnpeobpasoBaHWe CbIPOro marepuana um
nonydabpukaTta, obecneyeHme AOTMCTUYECKUX YCAyr U T.n.). DTO O3Ha4vaeT, 4YTO 4yesioBeyveckme
pecypchbl, Kak U gpyrme, paccMarpuBaloTCsl C TOYKM 3PEHUsT MX (PYHKUMIA, MX BO3MOXHOCTEN U WX
COCTOSIHUSI (Hanpumep, 3aHsiT, cBOGoAeH). MNpu 3TOM MCKIKYaeTcss Kakoe-mbo MonenupoBaHue
nnn npeancrtaBneHune Kakoro-nmbo acnekra nHanBnayasibHoro wnn rpynnoBoro counasibHoOro

nosegeHus.

[MCO 15531-1)
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3.1.14 Teopus (theory): Habop akcvom 1 onpegesnieHuid, OTHOCALLMIACA K AaHHOMY

MOHATMIO UM HABOPY MOHATUIA.

MpumeyaHue - [laHHoe onpepesieHMe OoTpaxaeT MOAXO WCKYCCTBEHHOTO WHTEsNeKTa,
roe Teopust - 3TO HAbop MPeAnoIoKeHUid, Ha KOTOPbIX OCHOBAHO 3HAuYeHWEe COOTBETCTBYIOLLENO

NOHATUA.

[MCO 18629-1]

3.2 CokpaueHus

- KIF (Knowledge Interchange Format - cpbopmat obmeHa 3HaHUAMN).

4 0O6wasn nHgopmaumns o6 NCO 18629

Yacth ¢ 41 no 49 komniekca MexayHapodHblx craHgaptoB WICO 18629
onpegensawT  AeUHULMOHANIbHBIE  pacLUMpeHus, Heobxoaumbie AN  DOPMY/SIMPOBKY
TOYHbIX OMNpeaenieHnii N POACTBEHHbLIX aKCMOM HEMPUMUTMBHBLIX MOHATUA WMCO 18629.
JedrHnymoHanbHble pacwmpeHns onpegenedsl MCO 18629-11 n NCO 18629-12, rae
BBOOATCA  HOBble 3/1IEMEHTbl  NIeKCUMKW.  [laHHble  3NeMeHTbl  AeUHULNOHATbHBIX
paclmpeHnii MoryT ObITb MOSIHOCTBH onpedenieHbl B cooTBeTcTBMM ¢ MCO 18629-11 wu
MCO 18629-12. [JedMHMUMOHASIbHbIE pacCLUMPEeHNs [[aloT TOYHble CeMaHTU4Yeckue
onpefeneHuss  3NemMeHTOB, WUCMOJb3yeMbIX B  cneuupukaumsax  UHAMBUAYaSTbHbIX
TEXHUYECKNX MPUIOKEHUA WM TUMOB TEXHWYECKMX MPUNOXKEHWUA, Npu obecnedyeHun
COBMECTHbIX paboT. [eurHiUMOHasIbHbIE pacLUMpEHMs CYLLECTBYHOT B  C/efyoLmx

KaTeropusx:

- pacwmpeHnsa AencTBUiA:

- BPEMEHHbIE pacLUMPEeHNs U PacLUMPEHNs, OCHOBaHHbIE Ha COCTOSHUY;

- ynopsgounBaHue eNCTBUA N paclUMpeHne NPOLOHIKNTENBHOCTY;

- HasHayeHus pecypca,;

- Habopbl pecypcos;

- paclmpeHuns geiicTBuiA obpabaTtbiBaroLLeli nporpamMmel (npoueccopa).

VHavBuayanbHbiM - (TPYNMOBbIM)  NOMb30BATeNsAM  KOMMJIeKca  MeXAyHapoOHbIX

cTaHgaptoB WCO 18629 wmoxeT noTpeboBaTtbcs pacwmpeHne WCO 18629 pans
cneumdmkalmMn MOHATWIA, KOTOPOe OTCYTCTBYET B HacTosllee Bpems B vactax 41 - 49

KOMMJiekca MeXAyHapogHblX cTaHgaptoB MCO 18629. [ns 3Tux ueneii OHWM [AOJDKHbI

6
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UCMOo/b30BaTb 3/IEMEHTbI, ONpefefieHHble B APYrMX 4YacTAX KOMMJeKca MexayHapoaHbIX
ctraHgaptoB WVCO 18629. [lonb3oBaTesibCkMe paclUMpeHns u KX  OonpesesieHus
yCTaHaBNMBalT AePUHNLMOHASIbHBIE PACLUMPEHNS, KOTOPbIE HE AO/KHbI ObITb BK/IOYEHDbI B

yactu 41 -4 9 Komnsiekca mexayHapoaHblx ctaHgapTos NCO 18629.

MpumMmeyaHue - lMonb3oBaTesibCKME paCLUMPEHNA LO/KHBI YA0BIETBOPATL TPE6OBaAHNAM
NCO 18629 B cooTBeTcTBUMN ¢ NCO 18629-1:2004 (nogpasgesbl 5.1 n 5.2).
Yacth 41-49  Komniiekca  MexayHapodHblix — cTaHgaptos WNCO 18629

pacnpocTpaHsoTCs Ha:

- cemaHTu4yeckne onpegeneHus (Ha OCHOBE MOHATUIA, yCTaHOBMEHHbIX B ICO 18629-
11 n NCO 18629-12), anemMeHTbl KOTOPbIX SABMSAIOTCA XapakTepHbIMU A5 LECTU MOHSTUNA,

onpeaesieHHbIX Bbille,;

- Ha60p akCnowm, orpaHmnymearoLLinx ncnosb3oBaHne 3/IEMEHTOB B

Le(UHNLMOHASIBHBIX PACLUMPEHWSIX.

Yactm 41-49 Komnnekca MexayHapoAHblx craHgaptoB WMCO 18629 He

pacnpocTpaHaTCs Ha:

- OnpefesnieHnst U akCMoMbl A1 MOHATWIA, onpegeneHHbix NCO 18629-11 n UNCO
18629-12;

- 3/1IeMeHTbI, He onpefeneHHble B cooTBeTcTBUM ¢ MCO 18629-11 1 NCO 18629-12;

- N0J/Ib30BaTe/IbCKME pacLUnpeHns.

5 CTpyKTypa HacTosilero ctaHgapTa

B HacToslllem cTaHgapTe  pacCcMOTpeHbl  credylowye  AeuHMUMOHaNbHbIe
pacLIMpeHms:

- Ha3Ha4yeHve pecypca,;

- COr/1acoBaHHOCTb AelCTBMIA, OCHOBaHHasA Ha EMKOCTU pecypca;

- COBMECTHOE MCMNO/Ib30BaHne pecypca;

- peiicTBums, 06ycNoBNEHHbIE HAGOPOM PECYPCOB;

- B3aIMO3aMeHSsIEMble PeCypChbl;

- TOMOreHHble MHOXECTBa;

- Habop MaTepuanbHO-NPON3BOACTBEHHbIX PECYPCOB;

- 06BbEANHEHHbIE PECYPChI;

- fencTeus obpabaTbiBaloLLEN NporpamMMbl (NpoLeccopa);

- NyTK pecypca.
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Bce TpeboBaHus, npuBefeHHble B HacToAWEM  cTaHAapTe,  AB/AKOTCA
pacwmpeHnamn MCO 18629-14, a takke pacwmpeHnammn NCO 18629-12 n MCO 18629-11.

6 HasHaueHue pecypca

JaHHblil  pazgen xapaktepusyeT onpeaeneHusi, 06YC/OB/IEHHbIE Ha3HAYEHVEM

pecypca.

B koHTekcTe WMCO 18629 06BHLEKTOM pPacCMOTPEHUS SBASAIOTCA pecypc U
COOTBETCTBYHOLLME AeliCTBMA (NPOLLECChI), KOTOpbIe MCMO/b3YIOT AaHHbI pecypc. MoaTomy
HMKakKasi akcuomaTtusauusi CBOWCTB PecypcoB (Hanpumep, PacCMOTPEHVE AUCKPETHbIX U
HenpepbIBHbIX PECYPCOB) He paccMaTpuBaeTcs. HasHaueHve pecypca SBNSeTCs O4HUM U3
nyTein dpopmManmsauum, Korga AeicTBUK CTaBUTCS B COOTBETCTBME pecypc. WVHTyWTMBHO
SICHO, UYTO B OCHOBE akcuoMaTusauuy HasHayeHus pecypca JexuT knaccudmkaums
B3aVMOB/MSIHWUA AECTBUIA MO OTHOLLEHWIO K pecypcy, KOTOpbI OHW AensTt. B oco6eHHOCTH
MHOXECTBO Ha3Ha4yeHWli pecypca, oOnpegeneHHoe B [aHHOM  pasgene, 3ajaeT
Knaccudukaumio  UHTepdepupyrowmx aeictenii  (korga  aduchekTbl OfHOrO  AelicTBUS

NCKaXXalOT BXOAHbLIE YC/IOBUS A1 APYroro AeicTaus).

MpumeyaHne - B KOHTEKCTE CUCTEMHOIM TeopuW, COOTBETCTBYIOLLEA TpeboBaHUAM
ctaHgaptoB MCO 15531, pecypcbl ABAAKTCA CpeacTBamy (HaxoAAWMMUCA B PacrnopshKeHUK
cucTeMbl) npeobpasoBaHWs BXOAHOTO CWUrHasia B BbIXoAHOW. CrepoBaTtefibHO, WX Hefb3A
paccmarpuBaTtb Kak BXOZ WKW BbIXOA4 CUCTEMbl. OHU SABNAOTCA MNOAMHOXECTBOM PECYPCOB B
COOTBETCTBMM C paccMmarpvBaembiM 3fecb onpefeneHveMm. COOTBETCTBEHHO B CTaHAapTax Tuna
NCO 15531 oHM He accouuMMpoBaHbl C HEKOTOPbIM 3aAaHHbIM AeicTBueEM. Pecypc MOXeT 6biTb
nycTbIM 1 accoLMMpPOBaHHbIM C gelicTBmem A B npouecce 1 unm ¢ geiictenem B B npouecce 2. 310
OYEeBUAHO A/19 YesIOBEYECKMX PECYPCOB, HO Takke BEPHO, Hanpumep, W ANA  Kakoro-Hnbyab
TOKapPHOro CTaHKa, KOTOPbIA MOXeT ObiTb accouuMmMpoBaH C feiCTBMEM «O06TOYka LMAMHApa» B
npouecce 1 wnnm C [eilcCTBMEM «CBEPSIEHWE OTBepCTus» B npouecce 2. TeM He MeHee BCe
onpefeneHuss B HACTOALWEM CcTaHAapTe Takke MoryT ObiTb WCMNOMb30BaHbl A7 PecypcoB

YKa3aHHOro tuna.

6.1 lMpuMUTMBHAA fIEKCMKa Ha3HayYeHUs pecypca

Jlekcuka HasHaueHusi pecypca He TpebyeT HUKaKUX MPUMUTUBHBIX COOTHOLLEHWA.

6.2 Onpegensiemas nekcuka NOHATUA O HA3HaAYeHUs pecypca
B paHHOM pasfene onpefesneHsl cnepyowme CoOOTHOLLEHNS:

- (reusable ?r ?a);
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- (possibly reusable ?r ?a);

- (renewable ?r ?a);

- (weakly reusable ?r ?a);

- (consumable ?a);

- (possibly consumable ?r ?a);
- (weakly consumable ?r ?a);

- (wearable ?r ?a).

Kakgoe noHATME 06ycrioBNeHO HeOpMasibHOM CeMaHTUKOM U HEKOTOPOI akCMOMOIA
KIF.

6.3 Teopuu sigpa, 06yC/OB/EHHbIE HA3HAUYEHMEM pecypca

[ns faHHOro paclimpeHust Heob6XxoaNMbI:
- additive .th;

- requires.th;

- act, occ.th;

- complex.th;

- subactivity.th;

- occtree.th;

- disc state.th;

- psl core.th.

6.4 [dedUHMUMOHa/IbHbIE pPaCLUMPEHUs, OBYC/OBMIEHHbIE  Ha3HAYeHUEM

pecypca
HasHaueHus pecypca He TPeGyT HUKakMX AeUHULMOHASIbHbIX PacLUMpPeHWIA.

6.5 OnpepgeneHns NOHATUIA ANA Ha3HaYeHUs pecypca

[Nsi Ha3HaueHusi pecypca onpeaesieHbl HKeCNeayoLye NMoHATYS.

6.5.1 reusable
Kakoii-nmbo pecypc ?r MoXeT ObiTb MCMO/b30BaH MOBTOPHO AEiCTBMEM ?a, ecnu
Kakoe-nMbo pgpyroe [AeiictBrne, Tawke Tpebylowee ?r, MOXET BbINOSIHATLCA MNoc/e

3aBepLUeHs BbINOMHEHUST ?a B /II060M c/iydae B GYayLLEM.

MpumMep - MOBTOPHO WUCNOMb3YyeMbIM PeCcypcoM MOXeT 6blTb CTaHoK, He Tpebyloliunii

NOBTOPHOTr0O 3anycka Mexay pfeicTBuamMu. Kak TONbKO Of4HO feiicTBUE 3aKOHYEeHO, Bcerga

9
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BO3MOXHO BbINONTHUT b U Apyroe ,U,EVICTBI/IG.

(forall (r ?al ?a2 ?a ?ocd ?occ?) (iff (reusable ?r ?al)
(implies (and (common ?al ?a2 ?r)

(subactivity ?al ?a)

(subactivity ?a2 ?a)

(occurrence_of ?occ2 ?al))

(forall (?b)
(implies (forall (?occ3)
(implies (and (subactivity _occurrence ?occ3 ?b)
(occurrence_of ?b ?a)
(precedes ?occ2 ?o0cc3))
(poss ?a2 ?0cc3)))))))

6.5.2 possibly reusable

Kakoii-nnbo pecypc ?r MoxeT OblTb MCNONb30BaH MOBTOPHO AENCTBMEM ?a, ec/v
Kakoe-nnbo apyroe AeicTBve, Takke Tpebyouee ?r, MOXeT ObiTb BbINOSIHEHO MOCIe

3aBepLUeHns AeincTBIA ?a B HEKOTOPOM C/lydyae B GyayLIEM.

Mprmep - TIOBTOPHO MCMNOMb3yEMbIM pPECYPCOM MOXeT O6blTb CTaHoK, Tpebylouwnii
HEKOTO0pOii 3arpysku Mexgy pasfiuuyHbiMu aeiicTBusiMu. MNocne BbINOSHEHWS OAHOrO AeicTBus

BO3MOXXHO BblNMOJIHEHNE APYTrOro ,ﬂ,eVICTBVIFI, HO T O/IbKO NocJie 3arpys3ku.

(forall (?r ?al) (iff (possibly_reusable ?r ?al)
(forall (?a2 ?o0ccl ?0cc2)
(implies (and (common ?al ?a2 )
(subactivity ?al ?a)
(subactivity ?a2 ?a)
(occurrence.of ?occ2 ?al))
(exists (?b)
(and (exists (?0cc3)
(and (subactivity.occurrence ?occ3 ?b)
(occurrence.of ?b ?a)
(precedes ?occ2 ?0cc3))
(poss ?a2 ?occl))))))

10



FOCT P UCO 18629-44 - 2011

6.5.3 renewable

Kakoli-nnbo pecypc ?r siBnsieTcss 06HOBMSIEMbIM MO OTHOLLEHUIO K HEKOTOPOMY
OENCTBMIO ?a, eCc/M Kakoe-nnmbo Apyroe [encTBue, Takke Tpebylouwee 7r, MOXeT
6bITb BbIMNO/IHEHO MOC/E 3aBepLleHns OelcTBUS ?a B /IDO0M criydae B OyayLuem

MpW OTCYTCTBUM MOMEX.

Mpumep - OGHOBASIEMbIM pecypcoM siBAsie TcA cofHeyHas 6aTapes. Ecnu ee 3apag
UCTOLWEH, TO Bcerga ecTb BO3MOXHOCTb B bOyayuem nepesapagnTb 6bGaTapew (C

noOMOLW b CO}'IHLI,a), TOorga e cHoea MOXHO 6y,u,eT nonb30BaTbCA.

(forall (?r ?al) (iff (renewable ?r ?al)
(forall (?a2 ?o0ccl ?0cc?)
(implies (and (common ?al ?a2 )
(subactivity ?al ?a)
(subactivity ?a2 ?a)
(occurrence_of ?occ2 ?al))
(forall (?b)
(implies (exists (?occ3)
(and (subactivity _occurrence ?occ3 ?b)
(occurrence_of ?b ?a)
(precedes ?occ2 ?0cc3))
(poss ?a2 ?0cc3))))))

6.5.4 weakly reusable

Kakoii-nnbo pecypc ?r siBAsieTcs ¢/iabo MCMNOo/b3yeMbIM MOBTOPHO AECTBUEM
?a, €ecnM Kakoe-nmbo Apyroe Aeincteme, Takke Tpebywlee 2, MOXET ObITb
BbIMOJIHEHO MOC/Ie 3aBepLUEHMST ?a B /II06OM Criyyae B OyayLleM, HO Npu OTCYTCTBUM

nomex.

Mpumep - Cnabo ucnonb3yeMblii MOBTOPHO pecypc MosBAseTCA Tam, rge MMmernTCs
nomexn ana 06HOBNEHNA pecypca. Hanpmmep, KUCTbI ANA pucoBaHUA MOXHO NOJIb30BaTbCA
NOBTOPHO TOJ/IbKO nocse oTmMa4dnBaHma ee B pacTBOopuTeEne. B NPOTWBHOM Cliydae OHa
CTaHOoBUTCA HeﬂpVII'O,IJ.HOVI.

(forall (r ?al) (iff (weakly_reusable ?r ?al)

(forall (?a2 ?occl ?occ2)

(implies (and (common ?al ?a2 ?)
(subactivity ?al ?a)
(subactivity ?a2 ?a)
(occurrence_of ?occ2 ?al))
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(exists (?b)
(and  (forall (?0cc3d)
(implies (and (subactivity occurrence ?occ3 ?b)
(occurrence_of ?b ?a)
(precedes ?0cc2 ?0cc3))
(poss ?7a2 ?o0ccl))))))

6.5.5 consumable

Kakoii-nmbo pecypc ?r ABNsieTcsl NoTpebnsieMbiM AeACTBMEM ?a, ecnv Kakoe-
nnbo apyroe gencTeue, Tawke Tpebyllee ?2r, He MOXET ObiTb BbINO/IHEHO MOC/E

3aBepLleHun ?a.

Mpumep - MoTpebnsgeMblM pecypcoM SABAAKTCHA ApoBa B KOCTpPe WIU CbipbeBble
MaTepuanbl B NPON3BOACTBEHHOM Npouecce.
(forall (7r ?al) (iff (consumable ?r ?al)
(forall (?a2 ?occl ?0cc2)
(implies (and (common ?al ?a2 )
(subactivity ?al ?a)
(subactivity ?a2 ?a)
(occurrence_of ?occ2 ?al))
(forall (?b)
(implies (forall (?0cc3)
(implies (and (subactivity occurrence ?occ3 ?b)
(occurrence_of ?b ?a)
(precedes ?occ2 ?0cc3))
(not (poss ?a2 ?occ3)))))))

6.5.6 possibly_consumable

Kakoli-nmbo pecypc ?r sABNsSieTCA BO3MOXHO MOTPe6/SAeMbIM MO OTHOLIEHUIO K
HEKOTOpPOMY AEeNcTBMIO ?al, ecny nocsie 3aBeplleHns ?al BO3HMKAET cuTyauusi, B
KOTopoi nitoboe gencteue, Tpebytowee ?r, CTAaHOBUTCSA HEOCYLLECTBMMbIM.

(forall (7r ?al) (iff (possibly_consumable ?r ?al)

(forall (?a2 ?o0ccl ?0cc2)

(implies (and (common ?al ?a2 )
(subactivity ?al ?a)
(subactivity ?a2 ?a)
(occurrence_of ?occ2 ?al))

(exists (?b)

12



FOCT P UCO 18629-44 - 2011

(and (exists (?0cc3)
(and (subactivity,occurrence ?occ3 ?b)
(occurrence_of ?b ?a)
(precedes ?occ2 ?0cc3))
(not (poss ?a2 ?0cc3)))))))

6.5.7 weakly _consumable

Kakoli-nnbo pecypc ?r saBnsetcs criabo noTpebnsieMbiM MO OTHOLUEHU K
HEKOTOpoMy JeiicTBuio ?al, ecnu nocre 3aBeplieHns ?al Bcerga BO3MOXHA
cuTyaums B Oyayllem, Korga Kakoe-imbo pApyroe [aeiictBue, Tpebyiwollee 7r,

CTaHOBUTCA HEBO3MOXXHbIM.

MpumMep - Cnabo NoTpebasieMbIM PecypcoMm fBAsAeTCA KUCTb ANA pucoBaHus. Ecnu He
MonoXUTb €B B pacTBOPUTENb MOCME WCMNOMb30BaHUA, TO Nw60e felicTBue B Byayliem,

Tpe6yrou.|,ee ,anHOVI KUCTMW, CTAHOBUTCA HEBO3MOXHbIM.
(forall (?r ?al) (iff (weakly _consumable ?r ?al)
(forall (?a2 ?occl ?o0cc2)
(implies (and (common ?al ?a2 )
(subactivity ?al ?a)
(subactivity ?a2 ?a)
(occurrence_of ?occ2 ?al))
(exists (7b)
(and (forall (?occ3)
(implies (and (subactivity occurrence ?occ3 ?h)
(occurrence_of ?b ?a)
(precedes ?occ2 ?0cc3))
(not (poss ?a2 ?occl)))))))

6.5.8 wearable

Kakoin-nubo pecypc ?r aBnseTcs n3HalmBaeMbiM NO OTHOLLEHWKO K HEKOTOpPOMY
gencteuio ?al Torga M TONbKO ToOrga, Korda mnocne 3aBepluieHnss ?al Bcerga
BO3MOXHbI CUTyauuu B Oyayllem, Korja kakoe-nmbo apyroe feincrtsue, Tpebytoulee

?r, CTaHOBUTCSA HEBO3MOXHbIM.

Mpumep - W3HawwnBaeMbiM pecypcoM sBnAseTcs 6uTa gpenu. B nwbom cnyyaB B
6yayllem Bcerfja BO3MOXHa cuTyauus, korga 6uTa 6yaeT U3HOWeEHA A0 Npeaena u janee He
MOXeT OblThb UCNONb30BaHA.

(forall (?r ?al) (iff (wearable ?r ?al)
13
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(forall (?a2 ?occl ?o0cc2)
(implies (and (common ?al ?a2 )
(subactivity ?al ?a)
(subactivity ?a2 ?a)
(occurrence_ot ?occ2 ?ai))
(forall (?b
(implies (exists (?occ3)
(and (subactivity _occurrence ?occ3 ?b)
(occurrence_of ?b 7a)
(precedes ?occ2 ?0cc3))
(not (poss ?a2 ?0cc3)))))))

7 CornacoBaHHOCTb AEeCTBUIA, OCHOBaHHasi Ha EMKOCTU pecypca

JaHHblii  pasgen  xapaktepusyeT BCe  ONpefesieHusi,  06YC/oB/EHHble

COrnacoBaHHOCTbIO AeCTBUI, OCHOBAHHOW Ha eMKOCTU pecypca.

7.1 MpUMUTUBHasA fIEKCUKa COrslacoBaHHOCTM AENCTBWIA, OCHOBaHHOW Ha

eMKOCTU pecypca

Jlekcuka corsiacoBaHHOCTU AGVICTBMVI, OCHOBaHHO Ha €eMKOCTM pecypca, He

TpeﬁyeT HUKaKNX NPUMUTUBHBIX COOTHOLLIEHWIA.

7.2 OnpepgensiemMas fieKcuka MOHSITUIA A1 COr/lacoBaHHOCTU [AENCTBUIA,

OCHOBAaHHOIi Ha eMKOCTU pecypca

B naHHOM nogpasgene onpefesieHsl criefylowye COOTHOLWEHNS:

- (exclusive use ?a ?r);

- (capacity, based ?a ?r);

- (unary resource ?r);

- (capacitated ?r);

- (uniform demand ?r ?q);

- (layput ?r ?a).

Kaxpoe noHATME 06yC/I0BIEHO He(OpMasibHOW CEMAHTMKOW W HEKOTOPO

akcuomon KIF.

7.3 Teopun, 06yCnoBJ/IEHHbIE COrMacOBaHHOCTbIO AENCTBUIA, OCHOBaHHOW
Ha eMKOCTU pecypca

[ns gaHHO Teopun HEOBXOAMMBI:

14
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- additive .th;

- requires.th;

- act_occ.th;

- complex.th;

- subactivity.th;
- occtree.th;

- disc_state.th;

- psl core.th.

7.4 [OeduHnymnoHasbHble pacwupeHmns, 06yCM0OB/IEHHbIE

COrnacoBaHHOCTbLIO AENCTBUIA, OCHOBaHHOM Ha EMKOCTU pecypca

CornacoBaHHOCTb [AEiCTBMWiA, OCHOBaHHasi Ha €MKOCTW pecypca, He TpebyeT

HUKaKUX AeVHNLMOHA/IBHBIX PacLUMpPEHUid.

7.5 OnpegeneHnsi cornlacoBaHHOCTU [eACTBUIA, OCHOBAHHOW Ha eMKOCTU
pecypca

ONna  cornacoBaHHOCTU  AECTBWIA, OCHOBaHHOW Ha €MKOCTU  pecypca,

onpeaeneHbl HUWKecNeayoLWMe NOHATUS.
7.5.1 exclusive use

Pecypc SIBNSIeTCA 9KCK/O3MBHLIM 71 HEKOTOPOro AeiCTBMSI Torga U TO/bKO
Torga, Korja 3anpoc pecypca 3KBMBA/IEHTEH ero NpeoCcTaB/eHuIo.

(forall (?a ?r) (iff (exclusive_use ?a )
(forall (?g1 292 ?occ ?occp)
(implies (and (do ?a ?occ ?occp)
(holds (demand ?a ?r ?ql) ?occ)
(holds (resource_point ?r 292) ?0cc))

(=2 792)))))

MpumeyaHue - Ecim kakoli-nnbo pecypc sSIBMSETCS 3KCKHO3VBHBIM MO OTHOLLIEHUHO
K ABYM [OEICTBWAM, TO 3TV [1Ba AECTBMA HE MOTYT GbITb COBMECTHBIMM.

7.5.2 capacity based

Pecypc onpegensercs eMKOCTbIO HEKOTOPOro AENCTBMA Torga 1 TONbKO Torga,
Korga 3anpoc pecypca MeHbLUe ero npefocTaBeHus.
(forall (?a ?r) (iff (capacity__based ?a 7r)
(forall (?gl ?g2 ?occ ?occp)
(implies (and (Do ?a ?occ ?0ccp)
(holds (demand ?a ?r ?ql) ?occ)
(holds (resource_point ?r ?g2) ?0cc))

(lesser gl ?g2))))))
15
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MpumeuaHue - Pecypc, onpefensieMbili €MKOCTbIO, MOXHO Pa3fennTb  Mexay
HECKOMbKUMM AeliCTBUSIMA.

7.5.3 unary resource

Kakoli-nmbo pecypc sBnsSieTCst yHapHbIM Torga v TO/IbKO Torda, Korga ans Bcex
OENCTBWIA, TPEOYIOLLMX AaHHbIA PEcYpC, OH SIBNSETCS 3KCK/HO3MBHbLIM.

(forall (?r) (iff (unary_resource ?r)
(forall (?a)
(implies (res_requires ?a ?r)
(exclusive_use ?a ?1))))))

7.5.4 capacitated_resource

Kakoli-nn6o pecypc MMeeT orpaHMYeHHy NPOMYCKHY CMOCOGHOCTbL Toraa u
TONbKO TOrAa, Korga Bce [eicTBusi, Tpebylolime [aHHbIi  pecypc, uMeloT
OrpaHNYEHHY0 EMKOCTb.

(forall (?r) (iff (capacitated resource )
(forall (?a)
(implies (res_requires ?a ?r)
(capacity_based ?a ))))>)

7.5.5 uniform_demand

HekoTopoe felicTBME BbINOSHSAET YHU(PMLMPOBAHHLIM 3anpoc Ha Kakoli-nn6o
pecypc Torga 1 TOMbKO TOrga, Korga 3anpoc AaHHOTO pecypca OAMH U TOT Xe BO
BCEX C/lyyasix.

(forall (?a ?r ?q) (iff (uniform_demand ?a ?r ?q)
(forall (?occ)
(holds (demand ?a ?r ?q) ?0cc)))))

7.5.6 layout

HekoTopoe pfeiicTBUe sBASieTCS packiafoyHbiM A/l HEKOTOPOro pecypca
TOrAa U TOMbKO TOrAa, Korga ero 3anpoc 3aBUcUT OT 3DGDEKTOB APYruX AelCTBUIA.

(forall (iff (layout ?r ?a)
(forall (?q ?occl ?occ2)

(not (iff (holds (demand ?r ?a ?q) ?occ2)
(holds (demand ?r ?a ?q) ?occl))))))))

Mpumep - ABa AelicTBMWA Npu BbiNeuyke KEKCOB MOFyT 6blTb COBMECTHbIMU, €cu
KEKCbl pasMellalTCcsa Mo Kpakw neyn. [AelicTBUS HE MOTYT 6blTb COBMECTHBLIMU, €Cnu

KEeKCbl Haxo4AaTcCsa B cepefnHe neydn.

8 CoBMmecTHOE 1CcnosbL30BaHKe pecypca
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JaHHblli  pasfgen  xapakTepusyeT Bce onpefenieHusi,  06yC/IOB/IEHHblE

COBMECTHbIM UCMO/b30BaHNEM pecypca.

BaxHO, UTO MOHATWE KO/IMYECTBA, CBSI3aHHOE C [aHHbIM pacLUMPEHUEM, He
3aBUCUT OT MOHSTUS CYLLECTBOBaHWS pecypca WM MOHATUSA WAEHTUYHOCTW, Takke
Kak 1 OT pasninuma Mexagy AWCKPETHbIM M HEMPEPbIBHbIM PecypcoM. [naBHOe - 3T0
[OCTYNHOCTb pecypca ans 6yaylmx aeicTBuii. MoHATME NpefocTaB/ieHns pecypca
orpaHMYMBaeT  ero  AOCTynHocTb.  KonmMyecTBo  onpegensieT  COBMECTHOE
1Cnosib3oBaHMe pecypca MO OTHOLIEHWHD K HECKOSIbKUM COBMECTHbIM [AENCTBUAM.
MpegoctaBneHne pecypca oOnpegensieT MakCUMaslbHbli Habop COBMECTHbIX
OENCTBUIA, TPEOYIOLWNX AaHHbIA pecypc. Takum 06pas3oM, ecnn KOMYecTBO PaBHO
HY/0, TO HW OAHO M3 AECTBUIA, TPeOYOLWMX AaHHbIA pecypc, He npeacTaBnsieTcs

BO3MOXXHbIM.

8.1 lNpuMUTMBHAaA /1eKCMKa COBMECTHOIO UCMOoJ1b30BaHUA pecypca

Jlekcvka COBMECTHOMO  WCMOMb30BaHUS pecypca He TpebyeT — HUKaKuX

NPUMUTUBHbIX COOTHOLLIEHNIA.

8.2 OnpepgensieMasi IeKCMKa COBMECTHOrO MCMOJ/Ib30BaHWs pecypca
B paHHOM nogpasaene onpefeneHsl creqyowye COOTHOLEHNS:
- (consumes quantity ?sl ?s2 ?a);

- (strict consumes quantity ?sl ?s2 ?a);

- (produces quantity ?occl ?occ2);

- (stricLproduces quantity ?occ);

- (uses quantity ?occ);

- (creates ?occ);

- (destroys ?occ);

- (fixed quantity ?r);

- (nonreplenishable ?r);

- (uses ?a ?r);

- (consumes ?a ?r);

- (strict,consumes ?a ?r);

- (produces ?a ?r);

- (strict_produces ?a ?r);

- (provides ?a ?r);
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- (provides quantity ?a ?r).
Kaxgoe noHATME 06YC/NOBMEHO HEe(OPMaslbHON CEMAHTMKOAW W HEKOTOPO

akcuomoii KIF.

8.3 Teopun, 06ycroBfeHHbIE COBMECTHbIM UCMNO/Ib30BaHNEM pecypca
[na faHHO Teopmn HEOBXOAMMBI HUXKECIeayoLMe pacLUMpPeHIs:

- additive.th;

- requires.th;

- act occ.th;

- complex.th;

- subactivity.th;

- occtree.th;

- disc_state.th;

- psl.. core.th.

8.4 [JedhvHULUMNOHa/IbHbIE paclMpPeHnsi, O0OYC/I0B/NIEHHbIE COBMECTHbIM

ncnosb3oBaHnem pecypca

CoBMeCTHoe CNO/b30BaHNE pecypca He TpebyeT HUKaKNX

AePUHULNOHANBHBIX PACLLNPEHWIA.

8.5 OnpepgeneHnsa anga cCOBMECTHOINO UCNoO/b30BaHUA pecypca

[Ns COBMECTHOro MCrnosib30BaHvsi pecypca onpefesieHbl HuKecnemytouye

MOHATUA.

8.5.1 consumes quantity

HekoTopoe AeiicTBre NOTPe6sSieT HEeKOTOPOe KONMYECTBO 20 Kakoro-nméo
pecypca TorAa v TO/MbKO TOrAa, Koraa 3anpoc pecypca paBeH ?2g M npefocTaBrieHne
pecypca yMeHbLLAeTca Ha ?g noc/e 3aBeplueHns AeicTBuS.

(forall (7a ?r ?q) (iff (consumes_quantity ?a ?r 2q)
(forall (?g1 ?occ ?occl ?occ2)
(implies (and (do ?a ?occl ?occ2)
(holds (demand ?a ?r ?q) ?occl)
(holds (resourcejDoint ?r ?ql) ?occl))
(holds (resource_point ?r (- 291 ?q)) ?0cc2)))))

8.5.2 strict_consumes_guantity

HekoTopoe ,D,EVICTBI/IG CTPOro noTpebsiieT HEKOTOPOE KOMUYECTBO Kakoro-imbo

pecypca Torga 1 ToMbKo Torga, Korga AaHHbIi pecypc SABASETCS HENOMnosIHAEMbIM.
lo
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(forall (?a ?r 2q) (iff (strict_consumes_quantity ?a ?r ?q)
(and (consumes_quantity ?a ?r ?2q)
(nonreplenishable ?r))))))

8.5.3 produces quantity

HekoTopoe AeiicTBMe NpPOM3BOAWT HEKOTOPOe KONIMYECTBO 2?4 Kakoro-méo
pecypca Toraa U To/bKo Torja, Korja npefocTaBfieHVe pecypca yBelMumMBaeTcs Ha
?( NoC/e 3aBepLUEHNs AelCTBUSA.

(forall (7a ?r ?q) (iff (produces_quantity ?a ?r 2q)
(forall (?g1 292 ?occ ?occl ?o0cc?)
(implies (and (do ?a ?occl ?occ2)
(holds (resource_point ?r ?ql) ?occl)

(= 292 (plus 201 2q))
(holds (resource_point ?r ?g2) ?o0cc2))))))

8.5.4 strict_produces quantity

HekoTopoe pgelicTBue CTPOro NPOM3BOAUT HEKOTOPOe KOSIMYECTBO Kakoro-smoo
pecypca Torga W TONMbKO TOrAa, KOrga He CyllecTByeT [Apyrux [eicTBuiA,
noTpebAsaLWMX Kakoe-Nnnbo ero Kosim4ecTso.

(forall (?a ?r ?q) (iff (strict_produces_quantity ?a ?r ?2q)
(exists (?q)
(and (produces_guantity ?a ?r ?2q)
(not (exists (?7a2 ?02)
(and (subactivity ?a2 ?a)
(consumes_quantity ?a2 ?r 292)))))))))

8.5.5 uses quantity

[JelicTBre UCMoMb3yeT HEKOTOpPOe KO/IMYECTBO ¢ Kakoro-nmbo pecypca Toraa
M TONbKO TOrAa, Korga 3anpoc pecypca paBeH ?q M NpeaocTaBfieHue pecypca He

MEHAETCA MNMPU BbIMOJIHEHUN AEMCTBMH.

Mpumep - Hanpumep, e cnyyae, Korga Ans CTpPoOUTeNbCTBA HYXHO NaTb pabouwnx,
TakK KakK yuncno pa6ow|x HEe MeHAeTCd B npouecce pa60TbI.
(forall (?a ?r ?q) (iff (uses_quantity ?a ?r ?q)
(forall (?g1 292 293 ?o0ccl ?0cc2)
(implies (and (do ?a ?occl ?occ2)

(holds (demand ?a ?r ?q) ?occl))

(holds (resource_point ?r ?qgl) ?occl)

(holds (resource_point ?r ?g2) ?o0cc2)

(=792 7q1)))
8.5.6 creates

HekoTopoe [elicTBMe CO3AaeT KaKoii-nmbo pecypc Toraa v TobKo Toraa, Korga

OHO NMpPon3BOANT HEKOTOPOE KO/MYEeCTBO AaHHOro pecypca, U KO/IM4eCTBO pecypca
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[0 Haydaulia BbINOJIHEHNA AaHHOIo ,D,EVICTBMFI PaBHAJIOCb HYJHO.

(forall (?a ?r) (iff (creates ?a )
(exists (?q1)
(and (produces_guantity ?a ?r ?q1)
(forall (?g2 ?occ)
(implies (and (occurrence._of ?occ ?7a)
(prior (resource_point ?r ?g2) ?0cc)
(= 702 zero_quantity)))))))

8.5.7 destroys

HekoTopoe AeiicTBME YHUYTOXAET KaKoW-nmbo pecypc Torga u TONbKO TorAa,
Korga OHO MOTPeGNsieT HEeKOTOpPOe KOMMYECTBO pecypca, U KOMMYECTBO AaHHOIO
pecypca nocne 3aBepLleHns 4aHHOTo AeCTBUSI PaBHO HY/H0.

(forall (?a ?r) (iff (destroys ?a ?r)
(exists (?q1)
(and (consumes_quantity ?a ?r ?ql)
(forall (?92 ?occ)
(implies (and (occurrence ?occ ?a)
(prior (resource_point ?r ?g92) ?occp)
(= 202 zero_quantity))))))))

8.5.8 fixed_quantity

Kakoii-nn6o pecypc MMeeT (PUKCMPOBAHHOE KO/IMYECTBO ?q Torga U TOMbKO
Torga, Koraa npefocTaB/ieHne pecypca HEM3MEHHO 1 OfIHO U TO Xe BO BCEeX Crlydasx.

(forall (?r ?q) (iff (fixed_quantity ?r ?q)
(forall (?occ)
(holds (resource_point ?r ?q) ?0cc)))))

8.5.9 nonreplenishable

Kakoli-nmbo pecypc SiIBNSieTCA HEMoMoSIHAEMbIM TOrAa W TOMbKO Toraa, Korga
npefocTaB/iEHNE pecypca He MOXET YBEeNMuMBaTbLCA MOC/IE 3aBEpLUEHNS AEeNCTBUS,
noTpe6ASOLLIEro AaHHbI pecypc.

(forall (?r) (iff (nonreplenishable ?r)
(forall (?a ?q1 2?92 ?occl ?occ2 ?o0cc3)
(implies (and (implies (do ?a ?occl ?occ?)
(holds (resource_point ?r ?ql) ?occ2))
(precedes ?occ2 ?0cc3)
(holds (resource_point ?r ?g2) ?occ3)))
(or (greater 291 ?02)
(= 791 ?7q2)))))

8.5.10 uses

HekoTopoe gelicTBne MCnosb3yeT Kakon-nmbo pecypc Torga v TO/bKO Torga,

KOrla OHO MCMOJIb3yeT HEKOTOPOEe KO/IMYECTBO [IaHHOTO pecypca.
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(forall (7a ?r) (iff (uses ?a )
(exists (?0)
(uses_quantity ?a ?r 29)))))

8.5.11 consumes

HekoTopoe felicTBMe NOTpPe6/isieT Kakoil-nmbo pecypc Torga v To/bKo Toraa,
Kora oHoO NoTpe6sieT HEKOTOPOE KOMIMUYECTBO AAHHOTo pecypca.

(forall (?a ?r) (iff (consumes ?a 7r)
(exists (?0)
(consumes_quantity ?a ?r ?q)))))

8.5.12 strict consumes

HekoTopoe AeiicTBue CTporo noTpe6nsieT Kakoil-nmbo pecypc Toraa U TOMbKO
TOorga, Korga oHO CTPoro nNoTpe6nsieT HeKOTOPOoe KONIMYECTBO AaHHOro pecypca.

(forall (?a ?r) (iff (strict_consumes ?a ?r)
(exists (?0)
(strict_consumes_quantity ?a ?r ?q))))

8.5.13 produces

HekoTopoe [elicTBMe Npou3BOAMT Kakoil-nmbo pecypc Toraa u ToMbKo Toraa,
KOrla OHO NPOU3BOAMT HEKOTOPOE KO/IMUYECTBO aHHOMo pecypca.

(forall (?a ?r) (iff (produces ?a ?r)
(exists (?q)
(produces_quantity ?a ?r ?2q))))

8.5.14 strict_produces

HekoTopoe geicTeBne CTPOro Npov3BOAUT Kakoii-nmbo pecypc Toraa u TOSbKo
Torga, Korga OHO CTPOro NPOM3BOAUT HEKOTOPOE KOMIMHYECTBO AAHHOIO pecypca.

(forall (?a ?r) (iff (strict_produces ?a )
(exists (?q)
(strict_produces_quantity ?a ?r ?q))))

8.5.15 provides quantity

HekoTopoe peiicTBue o6ecneumBaeT HEKOTOPOE KOIMYECTBO Kakoro-rméo
pecypca Torga W TOMbKO TOrAa, Koraa CyllecTByeT MoAfeicTBre, KOTopoe
NPOV3BOANUT HEKOTOpOe KO/IMYEeCTBO [AHHOro pecypca, M Apyroe nopaaeicteuve,
KOTOpoe NoTPe6/ISeT HEKOTOPOE KOMIMYECTBO JAHHOTO pecypca.

(forall (?a ?r ?q) (iff (provides_quantity ?a ?r 2q)
(and (exists (7al)
(and (subactivity ?al ?a)
(produces_quantity ?al ?r ?q)))
(exists (?a2)
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(and (subactivity ?a2 ?a)
(consumes_quantity ?a2 ?r ?q))))))

8.5.16 provides

HekoTopoe aeiicTBue o6ecneumBaeT Kakoii-nnbo pecypc Toraa v ToMbKo Toraa,
Koria oHO 06ecneumBaeT HeKOTOpoe KOJIMUYECTBO KaKoro-nM6o pecypca.

(forall (?a ?r) (iff (provides ?a 7r)
(exists (70)
(provides_quantity ?a ?r ?q))))

9 [eiicTBuA, 06ycnoB/iEHHbIE HAGOPOM PECYPCOB

[aHHbIi  pasgen xapaktepusyeT BCe onpefeneHvs  ans  AeicTBURA,

006yCcNoB/EeHHbIX HABOPOM PecypcoB.

9.1 MNpuMUTMBHas JfieKcuka [fOencTBuii, 0O0YCNOBNEHHbLIX HabopoOM

pecypcoB

Jlekcrka geiicTBuin, 06yCroBNEHHbIX HAOOPOM PECYpPCOB, HE TPEBYEeT HMKAKUX

NPUMUTUBHbBIX COOTHOLLEHWIA.

9.2 Onpepensiemass /fekcuka [AenlcTBuiA, 0OYC/IOBNEHHbLIX Habopom
pecypcoB

B paHHOM nogpasaene onpegeneHsl creayowye COOTHOLEHNS:

- (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 mnoHATME 06YyCcNnoBAeHO HeopMasibHOWM CEMAaHTUKOW W HEKOTOPOIA

akcuomon KIF.

9.3 Teopuu gnia AelcTBuii, 06ycrioBfIEHHbIX HABOPOM pecypcoB
[na naHHo Teopun HEOOGXOAWMBI:

- res set.th;

- additive .th;

- requires.th;

- act_occ.th;
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- complex.th;

- subactivity.th;
- occtree.th;

- disc.state.th;

- psl.. core.th.

9.4 [JedumHMUMOHaNbHbIE paCLUMPEHUS ANS OeACTBUIA, 00YCNOBMEHHbIX

HabopoMm pecypcoB

[Na faHHOTO pacluMpeHnst HeOGX0AMMO HUXecneayollee AeUHULMOHAIbHOE

pacLuMpeHue:

- strong poset.def.

9.5 OnpegeneHnsa ona fencTeuii, 06yCnoB/EHHbIX HABOPOM pecypcoB
[na  pelictBuit, 06YCNOBMEHHbIX HAabOPOM  pecypcoB,  ONpeaesieHbl

HUXeCNeaytoLme NOHATHS.

9.5.1 nondet_select

HekoTopoe pfelicTBME ABNSIeTCA OEACTBMEM C  HeAeTepMUHMPOBAaHHbLIM
BbIOOPOM MO OTHOLLEHMIO K KAKOMY-/IMG0 Habopy pecypcoB ?2rl Torga v TONbKO Toraa,
Korga BbIMOJ/IHEHWE [AHHOTO AENCTBUS 3KBMBA/IEHTHO BbINOSIHEHWIO MOAAEACTBUS,
Tpebytowero Kakoin-nnéo pecypc, SABNAOLMIACA 3N1EMEHTOM Habopa,
accoLMupoBaHHOro ¢ Habopom ?rl.

(forall (?al 2rl) (iff (nondet_select ?al ?rl)
(forall (?occ)
(iff (occurrence_of ?occ ?al)
(exists (?r2 ?i ?a2 ?0cc2)
(and (subactivity ?a2 ?al)

(holds (resource_set ?i ?IM) (root_occ ?occ))
(holds (in ?r2 i) (root_occ ?occ))
(res_requires ?a2 7r2)
(occurrence_of ?0cc2 ?a2)
(subactivity_occurrence ?occ2 ?0cc)))))))

9.5.2 nondet_set select

HekoTopoe pfeiicTBue sBNSieTCA AENCTBUEM C  HeAeTEPMUHMPOBAHHbLIM
BbIGOPOM HaGopa MO OTHOLLEHMIO K KaKoMy-In6o Habopy pecypcoB 2rl Torga u
TONbKO TOrfa, Korga BbINOSIHEHUE [JAaHHOTO [AEWCTBUS SKBUBAIEHTHO BbIMO/IHEHUIO

noaaeiicTensi, Tpebytowero nogHa6op pecypcoB, BKIOYAKOLMIA 31eMeHTbI Habopa,
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accoummpoBaHHoro ¢ ?rl.

(forall (?al ?r1) (iff (nondet_set select ?al ?rl)
(forall (?occ)
(iff (occurrence_of ?occ ?al)
(exists (?r2 ?a2)
(and (subactivity ?a2 ?al)

(holds (resource_subset 2r2 ?rl) (root._occ ?0cc))
(res_requires ?a2 7r2)
(occurrence_of ?occ2 ?a2)
(subactivity_occurrence ?occ2 ?0cc)))))))

9.5.3 nondet_quantity_select

HekoTopoe pfelicTBue SBAsEeTCA OEACTBMEM C  HeAeTepMMHMPOBAHHbLIM
BbIOOPOM KOSIMYECTBA MO OTHOLLEHMIO K KakOMy-IMb60 Habopy pecypcoB ?r Torga u
TONbKO TOrAa, Korga OHO SIBNSIETCS AeliCTBMEM C HeAeTepMUHUPOBaHHLIM BbIGOPOM
Habopa pecypcoB ¥ KONMYECTBO BblGpaHHbLIX 3/1IEMEHTOB NogHabopa pasHO 7q.

(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 peiicTBme TpebyeT Habop pecypcoB ?r Torga 1 To/bKo Toraa, korga
Kaxkgoe MoAnencTBne TpebyeT HEKOTOpbIA pecype, SBASAKWMWIACA 3/1EMEHTOM
Habopa, accoLMMpPOBaHHOrIO C 7r.

(forall (7a ?r) (iff (res_requires_set ?a )
(forall (?0ccl)
(iff (occurrence_of ?occl ?a)
(forall (?al ?)
(implies (and (holds (resource_set ?i ?r) (root_occ ?0cc))
(subactivity ?al ?a))
(exists (7r1 ?occ2 ?7s2)
(and (occurrence_of ?occ2 ?al)
(holds (in r1 i) (root_occ ?occ2))
(res_requires ?al ?IT)
(subactivity_occurrence ?occl ?occl))))))))

9.5.5 requires_full_ set

HekoTopoe pgeiictBue TpebyeT MOJSHbIA Habop pecypcoB ?r Torga U TOJbKO
TorAa, Korga Kakplii pecypc, SABMSIOLMIACS 3/1IEMEHTOM Habopa, accoLMMpPOBaHHOIO
C ?r, 06YyC/I0BNEH HEKOTOPbIM MNOAAENCTBUEM.

(forall (?a ?r) (iff (res_requires_full_set ?a ?r)
(forall (?0ccl)
(iff (occurrence_of ?occl ?a)
(forall (?r1)
(implies (holds (in_resource_set 71 ?r) (root,occ ?occl))
(exists (?al ?0cc2)
(and (subactivity ?al ?a)
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(res_requires ?al 7rl)
(occurrence_of ?occ2 ?al)
(subactivity_occurrence ?occ2 ?occl)))))))))

9.5.6 nondet_res activity

HekoTopoe pgelicTBue SBASIETCA [eiiCTBMEM C  HedeTepMUHMPOBaHHbLIM
pecypcoM Toraa v TOMbKO TOrAa, Korga MpuunHa, Mo KOTOpoW AelicTBue siBMsieTcs
HeAeTePMUHMPOBAHHbIM, — 3TO HeAeTEePMUHUPOBAHHbI BbIGOP MO OTHOLUEHUID K
HEeKOTOpOMY Habopy PecypCcoB.

(forall (?a) (iff (nondel_res_activity ?a)
(implies (choice_poset ?a)
(exists (7rd)
(nondet_select ?a ?rl)))))

10 B3saumo3ameHsieMble pecypcbl

[aHHbI  pasfgen  xapakTtepusyeT Bce  OnpefesieHnsi,  06YC/IOB/IEHHble

B3anMO3aMeHAEMbIMN pecypcamu.

10.1 MpuMUTMBHAA NEKCMKa B3aMMO3aMeHAEMbIX PeCypCcoB

Jlekcuka B3auMMO3aMeHsIEMbIX PECYpPCOB He TpeOyeT HUKakmx NPUMUTUBHbIX
COOTHOLLEHWA,

10.2 Onpepensemas nekcuka B3anMo3aMeHsSAeMbIX PecypcoB

B naHHOM noppaszene onpefeneHsl crnefytolwme CoOOTHOLWEHNUS:

- (superpose select ?a);

- (homogeneous set ?a);

- (set contention ?a).

Kaxpoe noHATME 06yCc/I0BIEHO HegOpMasibHOW CEMAHTMKOW W HEKOTOPO
akcuomoii KIF.

10.3 Teopuu, 06yCNoB/IEHHbIE B3aMO3aMeHsAeMbIMU pecypcamMmm
[na gaHHOR Teopun HEOOGXOAWMBI:

- res set.th;

- additive .th;

- requires.th;

- act._occ.th;

- complex.th;

- subactivity.th;
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- occtree.th;
-disc_.state.th;

- psl_core.th.

10.4 OeduHNUNOHASIbHBbIE pacLumpeHus, 06YyCNOBNEHHbIE
B3a/MO3aMeHSAEMbIMU pecypcamu

[nsa gaHHoro paclumpeHns Heobxoaumel: set._action.def.

10.5 OnpegeneHnsa And B3amMo3aMeHseMbIX pecypcoB

[ns B3avMo3aMeHsIEMbIX PECYPCOB ONPELEsEHbI HKECEAYIOLNE NOHATUS.

10.5.1 superpose_select

HekoTopoe pelicTBue ?a OCyWEecTBAsSeT BbIGOp C Ccynepno3vumein mno
OTHOLLEHUIO K KakoMy-nbo Habopy pecypcoB ?r Torga M TO/bKO Torga, Korga

Kakaoe nogaeincTene HefeTepPMUHPOBAHO BbIGMpPaeT nogHa6op pecypcoB 13 7r.

Mpumep - HekoTopoe pelicTBue, Tpebywuwee M paboyero, U TOKapHbI/i CTaHOK,
MOXeT Bbl6paThb HYXHbIi TOKapHbI CTAaHOK U3 HEKOTOPOro Habopa cTaHKoB. [elicTBus,
BblGMpa e KaXxablii TOKapHbIA CTaHOK, OCyL, ecTBAA T BbI6GOP C cynepnosnuunei.

(forall (?a ?r) (iff (superpose_select ?a ?r)

(forall (?al ?ocd)

(implies (and (occurrence_of ?occl ?a)
(subactivity ?al ?a)
(primitive ?al))
(exists (?a2 1 ?occ2)

(and {subactivity ?al ?a2)
(subactivity ?a2 ?a)
(occurrence_of ?0cc2 ?a2)
(holds (resource_subset 1 ?r) (root_occ ?0cc2))
(nondet_select ?a2 ?r1)))))))

10.5.2 homogeneous set

Kakolii-nn6o Ha60p pecypcoB 4B/iIA€TCA FOMOreHHbIM TOorga W TOJIbKO TOrga,

Korga OH 06yCnoB/ieH AeCTBUEM, OCYLLECTBASIOLWMM BbIGOP C Cynepno3unumeil.

Mpumep - [Ona HekoTOpOro pelicTeus, Tpebywwero ofHoro paboyero u oAuH
TOKapHbIii cTaHoK, Habop M3 Tpex pabounx ABNAETCHA FOMOreHHbIM, Habop M3 yeTbipex
CTAaHKOB TaKxXe sIBNSeTCSH FoMoreHHbiM. BmecTe ¢ TeM Ha6op uM3 oAHOro pa6ouyero u

OlHOTO CTaHKa He ABNAeTCA rOMOreHHbIM.

(forall (?a ?r) (iff (homogeneous._set ?r ?a)
(exists (?a2)
(and (superpose_select ?a2 ?r)
(subactivity ?a ?a2)))))
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10.5.3 set_contention

HekoTopoe feicTBue ABMAETCA KOHKYPEHTHbIM MO OTHOLLEHUIO K KakoMy-im60
pecypcy ?r Torga v TONbKO TOrAa, Korga BXOAHble YCNoBUSA A1 AaHHOTO AeicTBuA
TPebyIoT, YTOObLI ?r 6Gbl1 TOMOreHHbIM HAa6opPOM Y UTOObI ?r 6bl1 AOCTYMHbLIM.

(forall (?r ?s)
(implies (poss (set_contention ?r) ?7s)
(and (forall (?a)
(implies (subactivity ?a (set_contention ?a))
(prior (homogeneous_set ?r ?a) ?s)))
(prior (available ?r (set_contention ?r)) ?s)))))

11 ToMOreHHble MHOXecCcTBa

ﬂ,aHHbIVI pasgen xapaktepusyeT Bce onpefeneHusi,  00YCNOB/EHHblE

rTOMOreHHbIMN MHOXXEeCTBaMW.

11.1 MpuMUTMBHAaA NEeKCUKa rOMOreHHbIX MHOXeECTB

Jlekcuka rOMOreHHbIX  MHOXECTB  He Tpe6yeT HUKaKnX  MPUMUTUBHbBIX

COOTHOLLUEHUIA.

11.2 OnpepensdemMbie COOTHOLEHUA /151 TOMOIeHHbIX MHOXeCTB
B gaHHOM nogpasgernie onpegeneHsl cneayloliie cooTHOLWEHNS:

- (pile?a);

- (stock ?a);

- (pool?a);

- (pool demand ?a);

- (uses_pile ?a ?r);

- (consumes_pile ?a ?r);

- (produces_pile ?a ?r).

Kaxgoe MoOHSTME O06YC/IOB/IEHO HePopMasibHOM CEMAHTUKOW U HEKOTOPOI

akcuomoit KIF.

11.3 Teopun aapa, 06yCroBfIEHHbIE TOMOIEHHbIMY MHOXECTBaMu
[ns gaHHON Teopun HEO6XoAMMbI CriedyroLme Teopun sapa;

- res set.th;

- additive .th;

- requires.th;
z<
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- act_.occ.th;

- complex.th;

- subactivity.th;
- occtree.th;

- disc_ state.th;

- psl,core.th.

11.4 [devHMUMOHa/IbHbIE paclUMpeHnsl, 0O6yC/TIOB/EHHbIE TOMOreHHbIMA

MHOXeCTBaMUn

[ns AaHHOTO paclMpeHVs HeobxoauMmbl criegytowme  AedUHULMOHASIbHbIE

pacLumpeHus:

- subst res.def;
- res set action.def;

- res_divisible.def.

11.5 OnpepgeneHnsa Ansg roMOreHHbIX MHOXECTB

1St TOMOreHHbIX MHOXECTB ONPEAE/IEHbI HXKECNeaYyIoWMe NOHATUS.

11.5.1 pile

Kakoin-nnbo Habop pecypcoB SB/SETCA «MHOXECTBEHHbIM» MO OTHOLUEHUIO K
HEKOTOpPOMY [eiCTBMIO Torga W TOMbKO TOrAa, KOorga OH SBJISETCA [OMOreHHbIM
HabopoM MO OTHOLIEHWIO K [JaHHOMY [elCTBUIO, a MnpefocTassieHve pecypca

3KBUBA/IEHTHO KONIMYECTBY 3/IEMEHTOB Habopa.

(forall (?a ?r) (iff (pile ?r ?a)
(and (homogeneous_set ?r ?a)
(forall (?q ?0cc)
(iff (prior (resource_point ?r ?qg) ?0cc)
(= ?q (cardinality ?i)))))

11.5.2 stock

Kakoli-nmbo HaGop pecypcoB SBMASETCA «PE3EPBHbIM» MO OTHOLUEHWUIO K
HeKoTOpoMy [AelCTBMIO Torga W TOMbKO Torfa, Korga OH SIBNSIETCS TOMOrE€HHbIM
HabopOM MO OTHOLLUEHUO K AAHHOMY [AEWCTBUIO, CYLLIECTBYET KakoWl-imbo Habop
PecypcoB C KONMYECTBOM 3/IEMEHTOB, PaBHbIM 3arnpocy, a COBOKYMHbI/ 3anpoc paBeH

KO/INYecTBY 3/1EMEHTOB Habopa.
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(forall (?r ?a) (iff (stock ?r ?a)
(and (homogeneous_set ?r ?a)
(forall (?q ?occ)
(implies (prior (demand ?a ?r ?g) ?occ)
(exists (?il ?r1)
(and (= ?q (cardinality ?i1))
(prior (resource_set 71 ?rl) ?occ)
(res_requires_set ?a ?rl)))))
(forall (?93)
(implies (prior (agg_demand ?r ?g3) ?occ)
(= 793 (cardinality ?+)))))

11.5.3 pool

Kakoli-nn6o Habop pecypcoB £BMsSieTCA 00beAUHEHHbIM MO OTHOLUEHMIO K
HEKOTOpPOMY AENCTBMIO Torga M TOMbKO Torfa, Korga OH SIBASIETCA TOMOFEHHbIM
HabopoM MO OTHOLLEHMIO K AAaHHOMY [AeiCTBMIO, a 3anpoc 06beAMHEHHOrO pecypca

PaBEH KOJINYECTBY 3/IEMEHTOB rlo,qHa6opa.

(forall (?r ?a) (iff (pool ?r ?a)
(and (homogeneous_set ?r ?a)
(forall (?q ?occ)
(implies (prior (demand ?a ?r ?g) ?occ)
(exists (71 ?)
(and (subset A1 ?i)

(= ?q (cardinality ?i1))
(prior (resource_set A1 ?rl) ?occ)
(res_requires_set ?a ?rl))))))

11.5.4 pool_demand

O6beMHEHHbI pecypc UCNO/b3YeTCA HEKOTOPbIM AeNCTBMEM Torga U TOJIbKO
Torga, korga fAaHHoe [eiicTBMe WCMOoMb3yeT HEeKOTOpPOoe KOMIMYECTBO [AaHHOro
06beanHEHHOro pecypca (Heo6XxoAMMO MOMHUTL, YTO 06 beAUHEHHbIE PeCYpPChl camu

ABNAOTCA pecypcamu).

(forall (?a ?r ?q) (iff (pool_demand ?a ?r ?q)
(and (pool ?r ?a)
(forall (701 ?occ)
(implies (holds (demand ?a ?r ?ql) ?occ)

(=?q 2q1))))
11.5.5 uses_pile
«MHOXeCTBO» MCNO/Mb3yeTCA HEKOTOPbIM AElCTBMEM TOrga W TOSIbKO Toraa,
Korga ykasaHHOe [eiicTBMe UCMOoSIb3yeT HEeKOTOpPOoe  KO/IMYECTBO  [aHHOro
06beMHEHHOro pecypca (Heo6XxoAMMO NOMHUTL, YTO 06beANHEHHbIE PeCcypChbl camu
AB/IAOTCA pecypcamu).

(forall (7a ?r ?q) (if (uses_pile ?a ?r 2q)
(and (pile ?r ?a)
(uses_quantity ?a ?r 2q))))
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11.5.6 consumes_pile

«MHOXeCTBO» NOTpe6sieTcs No OTHOLLEHWIO K HEKOTOPOMY AECTBUI0 Toraa U
TOMbKO TOrAa, Korga JaHHoe AeicTBre NoTpebisieT HeKOTOPOe KO/IMYECTBO [AaHHOro
pecypca B 06beAMHEHHOM pecypce (HEO6XOAMMO MOMHUTb, YTO OGbEeAVHEHHbIE
PEeCypcbl cammn SIBNAIOTCS pecypcamu).

(forall (?a ?r ?q) (iff (consumes_pile ?a ?r ?2q)
(and (pile ?r ?a)
(consumes_quantity ?a ?r ?q)))))

11.5.7 produces_pile

«MHOXeCTBO» NPOM3BOAUTCA MO OTHOLLEHWIO K HEKOTOPOMY AEACTBUIO Torga u
TOMbKO TOrfda, Korga AaHHoe AelicTBrve NPou3BOAUT HEKOTOPOE KOMYECTBO AaHHOro
pecypca B 06beguHEHHOM pecypce (He0O6X0AMMO MOMHUTb, UYTO 06beANHEHHbIe
pecypcbl camu SBAAIOTCA pecypcamu).

(forall (7a ?r ?q) (iff (produces_pile ?a ?r 2q)
(and (pile ?r ?a)
(produces_quantity ?a ?r 2q)))))

12 O6beguHeHHbIe pecypchl

ﬂ,aHHblﬁ pasfgen xapakTepusyeT Bce onpegesnieHnsi,  06yCroBfIEHHbIE

06BbEAMHEHHBLIMI PECYpPCaMU.

12.1 MpuMMUTMBHAA fieKCUKa 06befNHEHHbIX PECYpPCOB

Jlekcuka 06DbeAMHEHHbIX PECYpPCOB He TPeGyeT HUKAKUX MPUMUTUBHbBIX

COOTHOLLUEHWA.

12.2 Onpegensemas fiekcuka o6beJMHEHHbIX PecypcoB

B gaHHOM nopgpasgene onpefesieHsl cneaywme COOTHOLLEHNS:

- (resource pool ?a);

- (conservative ,pool ?a);

- (materiaLpool ?a).

Kaxgoe noHATME 00ycnoBneHo HeopMasibHOW CEeMaHTUKON W HEKOTOpOWi

akcnomoi KIF.

12.3 Teopwuun, o6ycnoBieHHble 06begNHEHHBIMWU pecypcamMmu
[ns gaHHON Teopun HEOBXOANMBI:
- res_set.th;
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- additive .th;

- requires.th;

- act occ.th;

- complex.th;

- subactivity.th;
- occtree.th;

- disc state.th;

- psl core.th.

12.4 feduHuynoHanbHble paclwupeHus, 06YyC/IOB/IEHHbIE
06beJMHEHHbIMUW pecypcamu

Hwxecnegytowwme AedVHULMOHa IbHbIE pacLumpeHus 06yCcnoBneHbl
06beVHEHHbIMW pecypcamu:

- homogeneous setdef;

- subst . res.def;

- res set action.def.

12.5 OnpepgeneHna gna o6befUHEHHBIX pecypcoB

0N 06beAMHEHHBLIX PECYPCOB ONpeAenieHbl HKeCeayoLLe NOHATUS.

12.5.1 resource_pool

O6beaVHeHE PECYPCOB NpeACcTaBnseT coboli kakoil-nmbo HaGop pecypcos,
TOMOTEHHbII MO OTHOLIEHUID K HEKOTOPOMY [eiicTBuio ?a. Ero  eMKOCTHble

OrpaHuYeHnsi y40BNETBOPSIOT CeAYOWMUM YC0BUSIM:

- npegocTaBneHne pecypca Ans 06beAVHEHUs PecypCoB PaBHO KOMMYECTBY

3/1eMEHTOB acCcoUMMpPOBaHHOro Habopa:

- 3anpoc 06beAVHEeHNs PECYPCOB HEKOTOPbIM AECTBMEM paBeH KO/M4YecTBy

3M1eMEHTOB NoaHabopa pecypcoB, TPEBYEMbIX AaHHbIM AeACTBUEM;

- MUHUMaJ1bHaA €MKOCTb 06'be,D|I/IHeHI/IFI pecypcos IKBUBaUTIEHTHA

MWHUMa/IbHOMY KO/TMYECTBY 3/IEMEHTOB aCCOUMNPOBaHHOIO Ha6opa.

MpumMep - Mpu BbINOIHEHWY TUMNOBbLIX NPOU3BOACTBEHHbIX AeAiCTBUIA 06befUHEHHbIE
pecypcbl ABNA T CA MHOXECTBOM PecypcoB NOBTOPHOIr0 UCMNOJIb30BaHNUS, Takux, kak Habop
TOKapHbIX CTaHKOB UAM Habop OTBEPTOK, KOTOpPble MOryT OblTb BblOpaHbl Ans
BbIMOSIHEHUSA 3ajaHHOTO felicTBUS.
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(forall (?r ?a) (iff (resource_pool ?r ?a)
(forall (?i ?occ)
(implies (holds (resource_set ?i ?r) ?0cc)
(and (pile ?r ?a)
(pool ?r ?a)
(forall (793)
(implies (holds (min_capacity ?a ?r ?q3) ?occ)
(lesser ?g3 (cardinality ?i)))))))))

12.5.2 conservative_pool

O6beAMHEHNE PECYPCOB  SIBMSIETCA  KOHCEPBATVMBHLIM MO  OTHOLUEHWUIO K
HEKOTOPOMY [OENCTBMIO Torga W TOMIbKO TOrda, Korga 3anpoc Ha O06beAMHEHHbIN
pecypc paBeH KO/IMYECTBY, KOTOpPOE MCNO/b3yeTcst v notpebnsercs.

(forall (?a ?r) (iff (conservative_pool ?a 7r)
(and (resource_pool ?r ?a)
(forall (?q)
(iff (pool_demand ?a ?r ?q)
(or (uses_pile ?a ?r ?q)
(consumes_pile ?a ?r ?20)))))))

12.5.3 material_pool

O6beanHeHne MaTepuasioB npeacTaBnseT coboii 06beauHEHE PECYPCOB MO
OTHOLLEHMIO K HEKOTOPOMY AECTBMIO TOrga W TOMbKO TOrAa, Koraa o6beauHeHve
pecypcoB 06yc/I0BIMBAET KO/IMYECTBO MO OTHOLLEHMIO K 3a/laHHOMY AECTBuIO.

(forall (?r ?a) (iff (materiaLpool ?r ?a)
(and (resource_pool ?r ?a)
(exists (?0)
(provides_quantity ?a ?r ?q))))

13 Hab6op maTtepunanbHO-NPON3BOACTBEHHbLIX PECYPCOB

[aHHbI pasgen xapaktepusyeT Bce onpeaesieHns, 0bycnoBEeHHbIE HAbOPOM

maTepuasibHO-NPON3BOACTBEHHbLIX PECYPCOB.

13.1 MpumuTMBHaAs Nekcuka Habopa MaTepuasbHO-NPOU3BOACTBEHHbLIX

pecypcos

Nekcuka HabGopa MaTepuasibHO-MPOM3BO/CTBEHHbIX PEcypcoB He Tpebyet

HUKaKNX MPUMUTUBHBIX COOTHOLLEHMWIA.

13.2 Onpegensiemas fnekcuka Habopa maTepumanbHO-NPOU3BOLACTBEHHbIX
pecypcos

B paHHOM noapasgene onpeaenieHbl cieayolme COOTHOLLEHUS:

- (inventory .resource ?sl ?s2 ?a);
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- (inventory pool ?s1 ?s2 ?a);

- (inventory contains ?s1 ?s2 ?a).
Kaxpgoe noHsiTue 06yc/oBfieHO HedopMasibHOM CEMaHTUKOM U HEKOTOPOW

akcuomoin KIF.

13.3 Teopun, 06ycnoB/ieHHbIE Habopom MaTepuanbHo-
NMPON3BOACTBEHHbLIX PECYPCOB

[na naHHON Teopyn HEOBXOANMBI:

- res._set.th;

- additive .th;

- requires.th;

- act occ.th;

- complex.th;

- subactivity.th;

- occtree.th;

- disc state.th;

- psl_core.th.

13.4 [deuHununoHanbHble pacwupeHuss, o6yc/oBMeHHbIe Habopom
MaTepuanbHO-NPOU3BOLACTBEHHbIX PECYPCOB

Hwxecnegywowme AeUHNLMOHA/IbHBIE pacLUMPEHUsT 0OYC/I0B/IEHbI HAbOpPOM
MaTepuasibHO-NPON3BOACTBEHHbIX PECYPCOB:

- homogeneous set.def;

- subst res.def;

- res set action.def;

- processor.def.

13.5 OnpepeneHuns Aansa Habopa MaTepuasbHO-NPOU3BOACTBEHHbBIX

pecypcoB

Ona  Habopa MaTepuasibHO-NMPOM3BOACTBEHHLIX PECYPCOB  OMpefesieHsb

HXXecnegyrune noHATUA.

13.5.1 inventory_resource
MaTepnasibHO-NMPON3BOACTBEHHbI pPecypc - 3TO MO0 BXOAHOW Martepuarn,
6o BbIXOAHOW MaTepuasn 4151 HEKOTOPOro AelCTBuUS.
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(forall (?r) (iff (inventory_resource ?r)
(exists (7a)
(or (input_material ?r ?a)
(output_material ?r ?a)))))

13.5.2 inventory_pool

MaTtepuasibHO-NPON3BOACTBEHHbIN 00beANHEHHbIA PECYpc — 3TO KakKoh-nnobo
Habop pecypcoB, ABASLLMIACA TOMOreHHbIM MO OTHOLLEHWIO K HEKOTOPOMY AECTBMIIO

?a. Ero eMKocTHble orpaHnvyeHnsa yaoBneTBoOpAOT cneayownm yCroBuUAM:

- NpegocTaBneHne  06bLEAMHEHHOrO  pecypca  pPaBHO  MaKCMMaslbHOMY

KOMMYeCTBY 3/1EMEHTOB acCOLMMPOBAHHOIO Habopa;

- COBOKYMHbIi  3anpoc  06beAMHEHHOrO0 pecypca Mepef,  BbINOJIHEHWEM
HEKOTOPOro AeWCTBMSI paBeH KO/IMYECTBY 3/1EMEHTOB Habopa, acCcoLMMPOBaHHOIO C

PECYPCOM B ;AHHOM COCTOSIHWU;

- 3anpoc O6'be,£l,I/IHeHHOF0 pecypcCa HEeKOTOpbIM ,D,eVICTBMeM paBeH Ko/im4yecTBy

3/1IEMEHTOB Habopa pecypcoB, 06YCNOB/IEHHOIO AaHHbIM AEACTBUEM;

- MMHUMaJ/1bHasA €MKOCTb O6'beAVIHeHHOI'O pecypca SKBMBaU1EHTHa
MWUHUM&JIbHOMY KOJIMYECTBY 3/IEMEHTOB aCcCCoLUMPOBaHHOIO Ha6opa.

MpuMep - B TWNOBOM NpPOM3BOACTBEHHOM C/lyyae 06befuHEHHble MaTepuasnbHo-
NPOU3BOACTBEHHbIE pecypchbl NMpeAcTaBnsloT Co60/ pe3epBHble 3anacbl MaTepuanoB U

npoyune Ha60pb| BXOAHbIX N BbIXOAHbLIX MaTepnanos.

(forall (?r ?a) (iff (inventory_poot ?r ?a)
(forall (?i ?occ)
(implies (holds (resource_set ?i ?r) ?o0cc)
(and (inventory_resource ?r)
(homogeneous_set ?r ?a)
(forall (?q2)
(implies (holds (resource_point ?r ?q1) ?occ)
(greaterEq ?q1 (cardinality 7i))))
(stock ?r ?a)
(forall (?a ?q4)
(implies (holds (min_capacity ?a ?r ?g4) ?occ)
(lesserEq ?g4 (cardinality ?i)))))))))

13.5.3 inventory_contains

Pecypc sBnsieTcs  cogepXawymcsl B OOBbEAMHEHHOM  MaTepuasibHO-
MPOV3BOACTBEHHOM PEcypce, ec/i OH BXOAUT B HA60P PECYPCOB, acCOLMMPOBaHHbIi
CAAHHbIM MaTepuasibHO-NPOU3BOACTBEHHLIM PECYPCOM.

(forall (?r1 ?r2 ?occ)
(iff (state (inventory_contains 2rl ?r2) ?occ)
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(exists (?a 7)
(and (inventory_pool 2r2 ?a)
(holds (resource_set 2 ?r2) ?occ)
(holds (in r1 ?i) ?occ))))))

14 [eiictBus obpabaTbiBallwein nporpammbl (npoueccopa)

[aHHbI  pasfen xapaktepusyeT Bce onpefeneHnsi, 06YCnoB/eHHble

OencTBMAMM npoLieccopa.

14.1 NMpumMmMTMBHAA Nekcuka AeiicTBUIA npoueccopa

Jlekcnka penctBuii  npoueccopa He TpebyeT HMKaKMX  NPUMUTUBHbIX

COOTHOLLEHWIA.

14.2 Onpegensiemas nekcuka geiicTeuini npoueccopa

B faHHOM nogpasgene onpefeseHsl criefyowye COOTHOLWEHNS:
- (processor activity ?occ);

- (processor resource ?r ?a);

- (input material ?r ?a);

- (output material ?r ?a).

Kaxxgoe noHATME 06ycroBneHo HedhopmMasibHOM CEMAHTMKOW W HEKOTOPOW
akcuowmoii KIF.

14.3 Teopun, 06ycnoB/EHHbIE AENCTBMAMMK NpoLeccopa
[ns naHHoI Teopum He06XoAUMBI:

- additive .th;

- requires.th;

- act._occ.th;

- complex.th;

- subactivity .th;

- occtree.th;

- disc state.th;

- psl_core.th.

14.4 [ednHUUuNOHaNbHble paclwmnpeHns, o06YyC/NOBAEHHble AENCTBUAMMU

npoueccopa

[na paHHOro paclumpeHus Heobxoaumel: res_role.def.
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14.5 OnpepeneHus gnsa geicTBUin npoyeccopa

OnpeaeneHbl HWKeCNeaytoLLMe NOHATUS ANs AelcTBMiA npoLieccopa, KoTopble
06pasyloT NoAKIacc AENCTBWIA, ONPEAEeNEHHbIX M0 OTHOLIEHWUID K Ha3HaYeHWo
pecypca.

14.5.1 processor_activity

[JencTtBre npoueccopa npeacTtaBAsieT cob0i Knacc AeiCTBUIA, MCNONb3YHLNX
HEKOTOopbIi Habop pecypcoB, NOTPEOASILWMNX HEKOTOPbLIA APYroil Habop pecypcoB u
npou3BoAsALLNiA HAbop 06 HLEKTOB.

Mpumep - ,ﬂ,eVICTBMﬂ npoueccopa ABNAKNTCA TUNUWYHBIMWU NPOU3BOACT BEHHbLIMU
npoueccamu, 0COBGEHHO 3TO OTHOCUTCH K I'IO,D"D'eI‘;ICTBVIFlM nnaHoB TeXHOoNorn4eckoro

npouecca 1 Mogesieit NOrMCcTUYECKUX LienoYek.

(forall (?a) (iff (processor_activity ?a)
(exists (1 ?2r2 23)
(and (or (reusable 1 ?a)
(possibly_reusable ?r1 ?a))
(or (consumable ?r2 ?a)
(possibly_consumable ?r2 ?a)
(or (consumable ?r3 ?a)
(possibly_consumable ?r3 ?a)
(creates ?7a ?r3)))))

14.5.2 processor resource
O6bEKT ?r SIBNSieTCA PecypcoM npoueccopa A/ HEKOTOPOro AeicTBUA ?a,

€CnV ?a ABNSETCHA AENCTBMEM NPOLECCOPA, UCMOMb3YHOLMM 2.

MpumMep - B TWNOBOM NpOM3BOACTBEHHOM C/lydae pecypcom npoueccopa siBAseTcs
CTaHOK UIN UHCTPYMEHT.

(forall (?r ?a) (iff (processor_resource ?r ?a)
(and (processor_activity ?a)
(reusable ?rl ?a)
(possibly_reusable 1 ?a))))

14.5.3 input_material
OObEKT ?r ABMAETCA BXOOHbIM MaTepuasioM A/ HEKOTOpPOro AeincTBusa ?a
TOrga v TOIbKO TOrga, kKorga ?a sBnsietcs AelicTBMeM npoleccopa, notpebnsowmm

W BO3MOXHO NOTpe6nsowmm 7r.

Mpumep - Pecypcbl BXOAHbLIX MaTepuasoB onpefenfalTCsa CTPOro no HasHayeHur
pecypca. B TnnoBomM nNpou3BOACTBEHHOM cnyyaB noTpebnsemble pecypcbl (Hanpumep,
CblpbeBble MaTepMaﬂbl) cnegyeT paccMaTpuBaTb Kak BXOAHbIe MaTepuanbl.

(forall (?r ?a) (iff (input_material ?r ?a)
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(and (processor_activity ?7a)
(or (consumable ?r ?a)

(possibly_consumable ?r ?a))))))
14.5.4 output_material

OO6bEKT ?r ABNsaeTcA BbIXOAHbIM MaTepunasioMm A4 HEKOTOPOro AGVICTBI/IFI ?a,

ecnm ?a - 3T0 fJeiicTBMEe npoueccopa, NPOU3BOASLLIEE, MNOTPEONSOWEE WM
BO3MOXHO noTpebnstouiee 7r.

MpumMep - B TUNOBOM MPOU3BOACTBEHHOM C/lyyae BbIXOAHOW mMaTepuan -3To nM60
HeYTOo co3faHHOe (Hanpumep, neyaTHas nnaTa), 1M60 HEeYTO BO3MOXHO NoTpebnsemMoe

(Hanpumep, HekoTopoe c60po4YHOE npucnoco6neHne, Ha KOTOpoe YycTaHaB/lMBalTCA
BCMOMOraTe/bHble geTanu).

(forall (?r ?a) (iff (output_material ?r ?a)
(and (processor_activity ?7a)

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

(possibly_consumable ?r ?a))))))
15 TMyTtm pecypca

JaHHblii pasfen xapakTepusyeT Bce onpefesieHusi, o6ycroB/IEHHbIE MyTAMU
pecypca.

15.1 MpumMuTUBHAA Nekcuka nyTei pecypca

Nekcrka nyTeli pecypca He TpeByeT HUKAKUX MPUMUTUBHbLIX COOTHOLLEHWIA.

15.2 Onpegensiemas nekcuka nytein pecypca

B naHHOM nmoApaszaene onpefeneHsl crieqyowye COOTHOLEHNS:
- (next_.processor path ?a ?s);

- (pro precedes ?a ?s);

- (resource, path ?a ?s)

- (initial, resource path ?a ?s);

- (final resource path ?a ?s).

Kaxpgoe noHATME 06YC/I0B/IEHO HeqIOPMasIbHOW CEMaHTUMKOM U HEKOTOPOIA
akcnomoin KIF.

15.3 Teopuun, o6ycnoBneHHbIe NyTAMM pecypca
[na paHHON Teopum HEOBXOAUMBI:

- additive .th;

- requires.th;
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- s00.th;

- act .occ.th;

- complex.th;

- subactivity.th;
- occtree.th;

- disc state.th;

- psl. core.th.

15.4 [JeduHnuMOHANbHbIe pacliMpeHus, 0O0YyCNOB/EHHble NyTAMU
pecypca

Ona nyTeli pecypca Heob6xoAuMmbl Hwkecnegywouwime aAeUHULMOHAIbHBbIE
pacLumpeHus:

- processor.def;

- res._role.def.

15.5 OnpeaeneHuns gna nytein pecypca

[nsa nyTeil pecypca onpeaeneHbl HWKecneaywme noHsaTus.

15.5.1 next_processor_path

CobbiTve ?0cc2, 3akilvalolleecs B BbINOSIHEHUM HEKOTOPOro AelcTBus
cnepyet 3a CcoOObITMEM 7?0ccl, 3akIyarLWMMCA B BbINOSIHEHWM MOAAEACTBUS
npoueccopa B HEKOTOPOM [AeWCTBUM ?a Torga M TOMbKO TOrAa, Korga BbIXOAHOM
Matepuan ana ?al ABNSeTcA BXOAHbIM Matepuaniom Ans ?a2, U He cylecTsyeT
nogfeicTema npoueccopa Ans ?a, NoTpebnstowero BbIXOAHONW MaTtepuan u3 ?al u
MMeloLero Mecto mexay ?al n ?a2.

(forall (?0cd ?occ2 ?a) (iff (next_processor_path ?occl ?occ2 ?a)
(and (next_subactivity ?occl ?occ2 ?a)
(exists (?al ?a2 )
(and (occurrence_of ?occl ?al)
(occurrence_of ?occ2 ?a2)
(processor_activity ?al)
(processor_activity ?a2)
(output_material ?r ?al)
(input_material ?r ?a2))))))

15.5.2 pro_precedes

pro precedes — onepartop 4YacCTMYHOrO YMNoOpsiAO4YMBaHWUS  COObITWIA,
3aK/1HYAOLLMXCA B BbINOIHEHUM NOAAENCTBUIA Npoueccopa A/1s ?a Mo OTHOLUEHUO K
MOTOKY pPecypcoB.
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(forall (?0cd ?occ2 ?a) (iff (pro_precedes ?ocd ?occ2 ?a)
(and (soo_precedes ?ocd ?occ2 ?a)
(forall (?0cc3)
(implies (and (soo_precedes ?occl ?occ3 ?7a)
(soo “precedes ?o0cc3 ?0cc2 7a))
(exists (?occ4 ?0cch)
(and (next_processor_path ?occ4 ?0cc3 ?a)
(next_processor_path ?occ3 ?0cch ?a))))))))

15.5.3 resource_path

HekoTopoe aelicTBue sIBMISieTCS KakMM-Nn6o MyTem pecypca Torga U TOMbKo
Torga, Korga  ynopsiiouMBaHue  CO6bITUIA,  3aK/IHYaOWMUXCA B BbINOMHEHUN
noaAeicTBuli aKBUBAUIEHTHO YMNOPSAA0UMBAHUIO MOTOKA.

(forall (?a) (iff (resource_path ?a)
(forall (?0cd ?0cc2)
(iff (soo_precedes ?occl ?occ2 ?a)
(pro_precedes ?occl ?occ2 ?a))))

MpumMep - MyTwu pecypca BKAYAKT NOHATUS NIAHOB TEXHOMOINMYEcKoro npouecca,

MapwpyTun3auno M NnOTOKN B NOTUCTNUHECKUX LenoyKax.

15.5.4 initial_resource_path

PaccmatpuBaembiM COObLITUEM SIBASIETCA  MHUUMMPYHOLWEE CcoO6biTve Ans
HEKOTOpOro AeiCTBMA ?a, ecim ?a ecTb Kakoh-mbo nyTb pecypca, a AaHHoe
COObITME ABNAETCA HaYaslbHbIM A5 YNOPAA0UNBaHNS COOLITUIA.

(forall (?occ ?4) (iff (initial_processor_path ?occ ?a)
(and (resource_path ?a)
(root_soo ?occ ?a))))

15.5.5 final_resource_path

HekoTopoe co6bITME SIBNSIETCS 3aKMoUMTENIbHBIM CO6bITVEM MpoLieccopa ans
HEKOTOpOro feiicTBusi ?a, ecn ?a ecTb Kakoi-nMbo nyTb pecypca, a [AaHHoe
c0o6bITHE ABNAETCA KOHEYHBLIM A8 YOPSAA0UMBAHUA COBbITUIA.

(forall (?occ ?a) (iff (final_processor_path ?occ ?a)
(and (resource_path ?a)
(leaf_soo ?occ ?a))))
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MpunnoxeHne A
(cnpaBo4yHOE)

ASN. 1 NgeHTndukaTop HacToALWEro ctaHgapra

0N ofgHO3HAUHOW  MAEeHTUMKALUMM  MHCGDOPMALMOHHOTO 06bekTa B
OTKPbITO/  CUCTEME  HACTOSILEMY  CTaHAapTy  MPUCBOEH  CrieaytoLuii

naeHTndukaTop:
iso standard 18629 part 44 version 1

3HayeHve faHHoro maeHtudmkaTopa onpegeneHo B MCO/M3K 8824-1 u

JeTasibHo onucaHo B NCO 18629-1.
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MpunoxeHve B
(cnpaBo4yHOE)
Mpumep onucaHnsa TEXHONOTMYECKOro nmpouecca

B COOTBETCTBMN C HacToAW MM CTaHAapTOB

B pgaHHOM MpUIOXEHWM pPacCMOTPEH NOAPOGHLIV CLEHapuii MCnosib30BaHMs
A3blka cneuudmkaumii  npouecca PSL  (Process Specification Language) B
cootBetcTBUM Cc WCO 18629, a Takke nporpammHoe OfnucaHue KOHKPETHOro

TEXHOJ/I0rM4yecKoro npouecca.

[aHHbIli cLueHapwii BK/TIHOYAET COBMECTHOE BbIMOIHEHNE HECKOJ/IbKMX Onepauuii.
Llenblo ABAsieTcs MpPUMEHEHWE s3blka MporpaMmMupoBaHms PSL ania noBbileHus
30(heKTUBHOCTN  MCMNOMNb30BaHUSI [aHHbIX O TEXHOSIOrMYEecKOM npouecce npu
N3roToBNEHUN n3aenus. MNMogyepKkHeM, YTO JaHHbIV S3blK NPOrPaMMUPOBaHUA Npexae
BCEro Mo3BONASET NOBbICUTb 3AEKTUBHOCTL KOMMbIOTEPHOrO OOMEHa AaHHbIMU
MeXay COTPyAHMKaMW M1aHOBOrO OTAeNa W PyKOBOACTBOM NPOW3BOACTBEHHOMO
nogpasaeneHus.

B  paHHOM NpUNoXeHun paccmoTpeHo pacLumpeHune npumvepa,
ncnonb3osaHHoro B MCO 18629-11: 2005 (npunoxeHue E). Mpumep nnnoctpupyet
TEXHUYeCKMe NPWIOKEHWUA MNOHATUA  AeMHULMOHANBbHBIX — pacluvpeHuii s

cneumdmkaumm npouecca nusrotosnexHmsa nsgenmsa GT-350.

B.1 Tlpouecc n3srotosneHunsa mnsgenuna GT-350

B paHHOM pasgene pas/iMyHble NPOU3BOACTBEHHbIE MpoLecchl 06befUHEHbI B
Habop AeicTBMiA BbICOKOTO YPOBHS, HEOBXOoAMMbIX AN co3faHusa nigenvs GT-350. B
COOTBETCTBMU C TEXHOJSIOTMYECKoi kapToii usgenmsa GT-350 (cm. UCO 18629-11:
2005, npunoxeHune D, Tabnuua D.1) KOMMNOHEHTbl SAHHOro M3genus nMbo MokynawoT
MO KOHTPaKTy, /IM60 M3rOTOBAAIOT BHYTPU Camoro npeanpuatus. PaccmatpuBaemble
onucaHuss TEXHOJIOTMYECKMX MNPOLECCOB CBSA3aHbl C KOHKPETHbIMU  AeNCTBUAMW,
BbIMOMHAEMbIMU  BHYTPU MPEeAnpuaTUs A9 U3roTOBMIEHUA KOMMOHEHTOB W3fenus.

JaHHoe paccMoTpeHne TEeXHOIOTMYEeCKOro npouecca B HanpaB/fieHUU «CBepxy —
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BHM3» faeT 06LLyl KapTMHY NPOMCXOAALLErO, ONMCaHMe KOMMIEKCHOrO AENCTBMA MO
nsrotopneHnto  m3genua GT-350, cCOCTOsILLIEr0 U3  COCTaBASKOWNX AENCTBUIA,

BbINOJIHSEMbIX HA YPOBHE Gonee Mesikix noapasfeneHuii NpeanpusTms.

B cooTBeTCTBUM C puUCyHKOM B.1, A@HHBIM HWKE, BECb MPOLECC W3rOTOB/IEHNS
n3penvst GT-350 opraHu3oBaH B LUECTV OCHOBHbIX CEKTOpax. B nepBbIxX NATU U3 HKX
(M3roTOBNEHVE  WHTEPbEPA, W3rOTOB/IEHME MPUBOAA, W3rOTOB/IEHME  Ky30Ba,
M3rOTOB/IEHUE ABUraTeNis ¥ U3rOTOB/IEHUE LlAaccu) PaboThl MOTYT 6biTb BbIMNOIHEHBI
He3aBWUCUMO Apyr Ha Apyra. OfHO YCNOBME: OHW AO/MKHbI ObITh 3aKOHUYEHbI K MOMEHTY

Hadasia obLLein cOopKn n3genus.

PucyHok B.1 - BepxHwuii ypoBeHb npouecca U3rotoenenms nsgenua GT-350 (4)

MpefcTaBneHne BEPXHEro YPOBHS TEXHO/OTMYECKOro npouecca C MOMOLLbH
paclMpeHns S3blka NporpaMMnpoBaHus PSL uveeT 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 (?occl ?occ2 ?occ3 ?occ4 ?0ccS ?0cch)
(and (occurrence_of ?occl make_chassis)
(occurrence_of ?occ2 makejnterior)
(occurrence_of ?occ3 make_drive)
(occurrence_of ?occ4 makejrim)
(occurrence_of ?occ5 make_engine)
(occurrence_of ?occ6 final_assembly)
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(subactivity,occurrence ?occl ?occ)
(subactivity,,occurrence ?0cc2 ?0cc)
(subactivity,,occurrence ?0cc3 ?0cc)
(subactivity,occurrence ?occ4 ?occ)
(subactivity,occurrence ?0cc5 ?0cc)
(subactivity,,occurrence ?0cc6 ?0cc)

Kaxpoe ©3 ykasaHHbIX abCTpakTHbIX AeNCTBUi MOXET 6biTb PacCMOTPEHO B

getansax, oaHako B AaHHOM npumMepe 3TO caAenaHOo TOJ/IbKO B OTHOLLUEHUN HEKOTOPbIX U3

HUX.

Ha 6a3e npeactasneHus IDEF3 (B TepMUHaxX NpeacTaBneHnst TEXHOI0rMYeCcKoro
npouecca) A5 KpaTKoro OnvcaHus AelCTBUA, BCTPEYaKLMUXCA Ha  pas/inyHbIX
cTaauax npouecca W3roTOBEHUMS U3AEeNus, B HACTOsLWEM cTaHgapTe npuBeaeHbl
HekoTopble MNpUMEpPbl UCMO/Mb30BaHUA A3blka nporpammupoBaHus PSL-Outercore u

AeUHNLMOHANBHBIX pacluMpenuidi B cooTBeTcTBUM ¢ ICO 18629-12.

B.2 A6cTpakTHOe gelicTBue «make engine» (M3roToBneHue gBuratens)

Osuratens wusgenua GT-350 cobupaeTca U3 arperatoB, W3rOTOB/IEHHBbIX B
HECKO/IbKMX nofpasfesieHusax npegnpuatnsa. Cxema npouecca M3rotoBNeHns faHa Ha
pucyHke B.2. ArperaT CcOCTOMT M3 [ABUraTesibHOro 6/10Kka, XIYTOB W KaGenei.
CocTasnsioLpe npouecchl AeTaslbHO pacCMOTPEeHbl B nogpasfenax Hwke. Jsurartens
nsgenns GT-350 cobupaeTtcs Ha cbopouHom cTteHae A004. Co6opka ogHOro aAsuratens

3aHMMaeT 5 MUH.

PucyHok B.2 - Mpouecc nsrotosnexHns geuratens nigenunsa GT-350 (4)

MpeAcTaB/ieHMe  HEKOTOPbIX  [EWCTBUIA M COOTBETCTBYIOLMX  [AaHHbIX
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TEXHOJIOTMYECKOTO MpoLecca Ha sisblke PSL Ha aTane M3roToB/IeHUs! ABuraTesisi MMeeTt
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 2r3 2r4)
(and (requires make_engine ?rl)
(requires make_engine ?r2)
(requires make_engine ?r3)
(requires make_engine ?r4)
(workceell ?2r4)
(reusable ?r4 make_engine)
(processor_resource ?r4 make_engine)
(engine_block ?r1)
(input_material 71 make_engine)
(uses_guantity make_engine ?n 1)
(outputjnaterial 71 make_engine)
(possibly_consumable 1 make_engine)
(harness 7r2)
(input_material ?r2)
(consumable ?r2 make_engine)
(consumes_quantity make_engine ?r2 1)
(wire 2r3)
(input_material ?r3)
(consumes_quantity make_engine ?r3 5)
(wearable ?r3 make_engine)))

(forall (?r)
(implies (engine._block ?r)
(resource ?r)))

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

(forall (?r ?s)
(implies (wire )
(exists (7))
(and (prior (resource_set 2 ?r) ?s)
(pile ?r make_engine)))))

(forall (?occ)
(iff (occurrence_of ?occ make_engine)
(exists (?occl ?occ2 ?o0cc3 ?occd)

(and (occurrence_of ?occl make_block)
(occurrence_of ?occ2 make_harness)
(occurrence.” ?0cc3 make_wires)
(occurrence” ?occ4 assemble_engine)
(subactivityoccurrence ?occl ?0cc)
(subactivity _occurrence ?occ2 ?0cc)
(subactivity_occurrence ?occ3 ?0cc)
(subactivity_occurrence ?occ4 ?0cc)
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(forall (?s1 ?s2 ?s3 ?s4)
(implies (and (leaf_occ 7s1 ?occl)
(leaf_occ ?s2 ?0cc2)
(leaf_occ ?s3 ?0cc3)

(root_occ ?s4 ?occd))

(and (min_precedes ?s1 ?s4 make_engine)
(min_precedes ?s2 ?s4 make_engine)
(min_precedes ?s3 ?s4 make_engine)))))

[JaHHoe  npefcTaBneHne  popManMlyeT  TEXHOMOTMYECKWi A  mpouecc,

NpeACTaBMEHHbIN Ha pucyHke B.2.

MpoLecc M3roToBeHNA asuratens TpebyeT yeTblpe pecypca: 610K agsurarens,
XryT, Habop NPoOBOAOB M MPOM3BOACTBEHHbIN Y4YacTOK. [MpOM3BOACTBEHHbIA Yy4acTOK
SIBNSIETCS MOBTOPHO MUCMNO/b3yeMbiM pecypcoM. Pecypc «engine_block» (610K
asuratens))  asnseTca  «possibly,consumable»  (BO3MOXHO — noTpebnsembim
pecypcoM), Tak Kak OH MOXeT OblTb WCNO/b30BaH MOBTOPHO B OGyayliem npu
Moaudpmkaumm  AaHHoro 6510ka.  OfHako [daHHbli  pecypc He MOXET ObiTb
MCMO/Ib30BaH BCEMMW [AENCTBUAMU (NOC/e TOro Kak HEKOTOopble WU3MEHEHWS B Hero
6bIN BHeCeHbl). Pecypc «harness» (XryT) siBnsietca «consumable» (notpebnsembiM
pecypcom), Tak Kak HuKakue nocnegyowiye AeiCcTBUS He CMOTYT MCMO/b30BaTh XIyT
MOBTOPHO MOCfe €ero ycTaHoBku. Pecypc «wires» (Habop npoBOAOB) - 3TO
U3HalUMBaeMbIil pecypc, Tak Kak B pesy/ibTare MHOIOKPaTHOro COBepLUeHCTBOBAHUS
npouecca «make_engine» (M3roToBAeHMe aABuratesns) KOJMYecTBO NPOBOAOB B

Habope PecypcoB yMeHbLLIAEeTCs.

Bce ykasaHHble oOrpaHuWYeHUs MOKa3blBalOT, YTO JeicTBre «make_engine»
ABMSETCA AeiCcTBMEM MpoLeccopa, B KOTOPOM XXIYT M NPOBOA SABNAIOTCA BXOAHbIMU
matepuanamm. O6bekT «engine block» (610K gBuratens) ABASeTCA O4HOBPEMEHHO
N BXOOHbIM MaTeprasioM, 1 BbIXOAHbIM MaTtepuasioM, Tak Kak OH moauduumpyetcs B

npouecce M3roToBneHUs1 aBuraTens «make engine».

MpoBoga nMpeacTaBnsloT cO60 HEKOTOpbI Habop pecypcoB, Tak Kak 6ol
nogHabop MpoBOAOB MOXET ObITb NOTPEONEH B npouecce «make engine». [daHHbINA

Habop PecypcoB-3To «pile» («kyda»).

B.2.1 W3rotosBneHune 610kKka gBuratens «take_block»

Brok W3genus GT-350 BbINOMHSAETCA kaK arperaT gns coopku pgsurartens
nspgenva GT-350. M3rotoBneHme 610ka TpebyeT BbINOIHEHUSA BCEX TEXHOIOMMYECKMX
onepauuii, HauMHas OT J/IMTbsI 3arOTOBKM W €€ MexaHM4yeckoli 06paboTku (Cwm.
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pucyHok B.3).
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PucyHok B.3 - Mpouecc narotosneHns 6noka nsgennsa GT-350 [4]

MpeactaBneHne HEKOTOPbIX AENCTBUIA U TEXHOMOrMYECKMX AAHHbLIX Ha A3blke
nporpamMmmuposaHns 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 2r2 7r3)
(and (requires produce_molded._metal ?rl)
(requires produce_molded metal ?r2)
(cast ?n)
(reusable ?rlproduce_motdedjnetal)
(processor_resource ?rl 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 ?rl)
(exclusive_use 1 produce_molded metal)))

(exists (?M ?2r2)
(and (requires machine_block ?r1)
(requires machine_block ?r2)
(reusable ?r2 machine_block)
(metal_block ?rl)
(input_material r1 machine_block)
(uses_guantity machine_engine 1 1)
(output_material 2r1 machine_block)
(consumable ?rl machine_engine)
(milling_machine ?r2)
(processor_resource ?r2 machine_block)
(consumes_quantity machine_engine ?rl 1)
(capacitated_resource ?rl )))

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

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

(forall (?occ)
(iff (occurrence_of ?occ make_block)
(exists (?occl ?occ2)
(and (occurrence_of ?occl produce_molded metal)
(occurrence_of ?occ2 machine_block)
(next_processor_path ?occl ?occ2 make_block)))))

JaHHoe  npeacTaBneHne  oopManM3yeT  TEeXHOMOTMYeckuin  npolecc,

npefCcTaBNEHHbI HA pucyHke B.3.

[JeiictBne «make block» (n3rotoBneHue 6510ka) - 3TO AelicTBME Mpoueccopa C
nyTem, BK/OUalllee nocnefoBaTenbHOCTL  ABYX MOAAENCTBUIA  npoueccopa
«produce_molded metal» (npeccoBaHue MeTasINIMYecKoi 3aroToBKM n

«machine block» (mexaHnuyeckast 06paboTka 6/10Ka).

MoppevictBne «produce molded metal» noTpebnser meTanAMyeckuii 60K,

MCNONb3YyEeT JINTbE U N3rOTOBNAET npeccosaHan?l 610K,

Moppelictene «machine block» noTpe6nsaeT npeccoBaHHbIA 60K 1 UCNOb3YET

(hpe3epHbIii CTAHOK.

JInTbe BbINOSHAETCA TOMbKO OfHaxabl. OHO 3KCKMH3MBHO UCMOJIb3YeTCs
pencteneMm «produce._ molded _metal» 1, Takum o06pa3oM, SBASETCS  «unary»

(yHapHbIM) pecypcom.

®pe3epHblii CTAHOK MOXEeT 6biTb WMCMNOMb30BaH MHOTOKPATHO, 3TO pPecypc ¢

OrpaHUYeHHOl NPONYCKHON CNOCOBHOCTLIO.

B.2.2 M3roToBneHue xryta «make_harness»

Xryt usgenuna GT-350 (cm. pucyHoK B.4) un3rotoBnsieTcs Kak COOPOYHbI
arperat gsuratend u3genus  GT-350. [aHHblli  TEXHO/IOTMYECKMA  npouecc
opraHusoBaH B Lexe kabeneii n nposogos. XKryT usgenua GT-350 cobupaeTcsa Ha

0CO60M CTeHAe 13 NPOBOAOB U Kabeneil. Coopka 0AHOro Xryta 3aHumaeT 10 MyH.
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PucyHok B.4 - Mpouecc usrotoeneHns xryTta uaenua GT-350 [4]

Hwke paHoO npeacTaB/ieHNEe HEKOTOpPbIX AEI\/JICTBI/II\/JI N COOTBETCTBYHOLINX
TEXHOJIOTMYEeCKNX AaHHbIX Ha A3blke nporpaMmmMmmnpoBaHua PSL-Outercore:

(resource_path make_harness)
(pro_precedes make_harness_wire assemble_harness make_harness)

(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 (?occl ?occ2 ?0cc3 ?)
(and (occurrence_of ?occl make_harness_wire)
(harness ?r)
(requires make_harness_wire ?r)
(occurrence_of ?occ2 assemble_harness)
(requires assemble_harness ?r)
(leaf_occ ?0cc3 ?occl)
(min_precedes ?occ3 ?occ2 make_harness)))))

(forall (?occ ?r ?2q)
(implies (and (occurrence_of ?occ assemble_harness)
(requires assemble_harness ?r)
(prior (resource_point ?r ?g) ?0cc))
(holds (resource_point ?r ?q) ?0cc)))
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MpunoxeHne OA

(cnpaBo4yHOE)

CBefleHNdA 0 COOTBETCTBUN CCbIJTOYHbIX MeXAyHapoAgHbIX CTaHAApPTOB

CCbINTIOYHbIM HalMOHaNbHLIM cTaHgapTaM Poccuiickoit depepayun

Ta6nunua OA. 1

O603HaueHne CreneHb O603Ha4eHre N HauMmeHoBaHVe
CCbINIOYHOrO COOTBETCTBUSA COOTBETCTBYIOLLETNO HaLMOHA/IbHOTO
MeX/lyHapoAHOro cTaHaapTa
cTaHaapTa
NCO/M3K 8824-1 T rOCT P NCO/M3K 8824-1:2001

«/HdopmaLMoHHas TexHonorus.
ABCTpaKTHasi CUHTaKcMyeckas
HoTauusa Bepcumn oguH (ACH.1). YacTb
1 Cneyudhmkaymsa OCHOBHOW
HOTaLum»

MC015531-1 HOoT FOCT P NCO 15531-1:2008
«[TpoMbILLNEHHbIE
aBTOMaTU3MPOBaHHbIE CUCTEMbI U
nHTerpaumns. JaHHble No ynpasieHnto
MPOMbILLSIEHHBIM NPOU3BOACTBOM.
YacTb 1. O6wpin 0630p»

NC015531-42:2005 toT FOCT P NCO 15531-32:2010
«CU1CTEMbI NPOMBbILLIEHHO
aBTOMaTMU3aLMM U MHTErpauusl.
Ynpasnsawwasa nHgopmanms
MPOMBbILLIEHHBIM MPON3BOACTBOM.
YnpaBneHue 1cnosib3oBaHneM
pecypcoB. YacTb 32. KoHuenTyasibHas
MoZAe/b AaHHbIX 415 ynpaB/eHus
MCNO/Mb30BaHNEM PECYpPCOB»

NCO 18629-1:2004 -
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O603Ha4YeHne CreneHb O603Ha4YeHne N HanmeHoBaHme
CCbI/TOYHOIO COOTBETCTBUSA COOTBETCTBYIOLLEr0 HaLMOHaIbHOTO
MeXayHapoaHoro cTaHgapTa
cTaHgapTa

NCO 18629-11:2005 -
NCO 18629-12:2005 —
NCO 18629-14:2006 —

* COOTBETCTBYIOLMIA HAaUMOHasIbHBIA CTaHA4ApPT OTCYTCTBYeT (B pa3paboTke). o ero
YTBEPXKAEHUSA pPEKOMEHAYeTCA WCNob3oBaTb MEpeBos Ha PYCCKUA A3bIK  [aHHOro
MexayHapogHoro  ctaHgaprta. [lepeBof [AaHHOro  MexayHapofHOro craHfaprta
HaxoauTcsa B ®efepasibHOM MH(OpMaUMOHHOM  DOHAE TEXHUYECKUX PErsiaMeHToB U
CTaHAapToB.

MpumeyaHne - B HacToAweid Tabnmue WCMNOIb30BAHO Crieadytollee  YCI0BHOE
0603Ha4eHVe CTENEeHN COOTBETCTBUSA CTaHAapPTOB:

IDT - naeHTUYHbIe CTaHAaPTHI.
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[1] MCO 10303-1

[2] NCO 10303-49

[3] 1NCO 18629-13

FOCT P NCO 18629-44 -2011

Bnbnuorpadgus

CuCTeMbl NPOMbIL/IEHHOV aBToOMaTM3auum W MHTerpauus.
MpeacTaBneHve AaHHbIX O MPOAYKUMM U O6MEH [AaHHbIMU.

YacTb 1. O630p 1 OCHOBHbIE MPUHLMMbI

CuncTeMbl NPOMbILJIEHHOW aBTOMaTuM3auMM W MHTerpaums.
MpencraBneHne AaHHbIX O NPOAYKLUW N OOMEH AaHHbLIMU.
YacTb 49. VHTerpvpoBaHHble poAoBble pecypchbl: CTPYKTYpa U

CBOiCTBa npouecca

CnctemMbl MPOMbILWIEHHON aBToMartusaumnm u WHTerpauus.
Asblk  cneyndpukauuini - npouecca. Yactb 13,  Teopwus

OTUTENBHOCTU N ynopAagovyeHus onepau,mﬁ

[4] Federal Information Processing Standards Publication 184, Integration Definition
for Information Modeling (IDEF3), FIPS PUB 184, National Institute of Standards

and Technology,

December 1993. IDEF3. Available from the Internet:

<http://www.idef.com >
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https://meganorm.ru/Data1/30/30238/index.htm
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YAK 65.011:56.681.3 OKC 25.040.40 T 58

KnwoueBble cnosa: aBTOMaTun3npoBaHHble TMPOMbILWL/IEHHbIE CUCTEMbI, WHTErpayna,

YXN3HEHHbI UuKn cuctem, ynpassieHne npon3soacTBom

MoanucaHo B nevats 30.04.2014. dopmat 60x84'/s.
MoAroToBNEHO Ha OCHOBE 3/1EKTPOHHON Bepcuu, NpefocTaB/IeHHON pa3paboTyumkom cTaHAapTa

®ryrn «CTAHOAPTHbI®OPM"

123995 MockBa. [paHaTHbIil nep.. 4.
www.gostinfo.ru info<a>gostinfo.ru
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