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Mpeancnosune

Llenn v npuHumnel ctaHgaptusaumn B Poccuiickoli Pefepaunmn ycTaHoBneHbl defepasibHbIM 3aKOHOM OT
27 pexabps 2002 r. N? 184-d3 «O TeXHUYECKOM perynvposaHum», a npasuna NpUMEHEHNs HaLMOHa IbHbIX CTaH-
napToB Poccuiickoii ®epepauum — FOCT P 1.0—2004 «CtaHaapTusauus B Poccuiickoii ®egepauun. OCHOBHble
TMOJIOXKEHUS»
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poBaHuio 1 MeTposiorum oT 22 aekabps 2011 r. Ne 1610-cT
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LUMPEHUS: pacLuMpeHns aenctemin» (ISO 18629-41:2006 «Industrial automation systems and integration— Process
specification language — Part 41: Definitional extension: Activity extensions»).

Mpv NpUMEHEHNN HACTOSLLEro CTaHAapTa PEKOMEeHAYEeTCS NCMONb30BaTb BMECTO CChIJIOYHbIX MEXAyHa-
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5 BBEJIEH BIMEPBbIE

MNHdopmaLnms 06 usmeHeHUAX K HacnosAwWwemMy cTaHgapTy ny6inkye T Ca B eXerogHomM (Mo coOCTOSHUIO Ha
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fapThi». CooTBeTCTBYOWan nHopmayms, ysefoMIeHNe N TeKCTbl pa3MeLlalo T cs Takxe B MHopmaum-
OHHOli cMcTeme 06Lero noNb3oBaHNsa — Ha oduymanbHOM caiiTe defepanbHOro areHTCTBaN0 TEeXHNYeCcKo-
MYy perynmpoBaHu1io U MeTPosIorMn B ceTu MHTepHeT (gost.ru)
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BeepneHne

1 C 018629 — 310 KOMMNJIEKC CTAHAAPTOB Ha KOMMbIOTEPHO-MHTEPNPETMPYEMbI 0OMEH AaHHbIMK 06ecneye-
HMA TEXHOOMMYECKOro npouecca. Bce yacTu komnnekca ctaHgaptos MCO 18629 ycTaHaBNMBAKOT rpynnoBoii
A3bIK NPOrpPaMMMPOBaHNA A8 ONMUCAHUA KOHKPETHOTO TEXHOIOTMYECKOro npoLiecca, paccmarpyBaemMoro Kak 4acTb
BCEro npotiecca n3rotoBeHNsA N3genmns mbo BHYTPU OLHOM NPOMbILLIEHHON KOMMNaHuW, NMbo cpasy B HECKO/Tb-
KNX MPOMbILLIEHHbIX CEKTOPaX (KOMMNaHUsX) BHE ero CBA3M C Kakoi-nmbo MoAe b0 KOMNbIOTEPHOrO NpeacTase-
Hus. Mpupoga AaHHOTOo A3blka NPOrpaMM1poBaHNA TakoBa, YTo OH obecneunBaeT AOCTYN K cneuudmkaumam Tex-
HO/I0rMYeCcKoro npouecca N TEXHONIOTMYECKUM AaHHbIM U3AENNA Ha BCexX CTafusax npouecca ero U3rotoB/eHus.

B HacTosLLemM cTaHAapTe yCTaHOBEeHbl ONMcaHns fethMHULMOHANBHBIX PacluMpeHuii A3bika NporpaMmmnpo-
BaHWs, OTHOCALLMXCS K pacluMpeHnsm aeincTeuii B cooteTcTBum ¢ ICO 186209.

Bce yactun komnnekca CO 18629 He cBsi3aHbl C Kako-IM60 KOHKPETHOM MOZEe/bl0 KOMMbIOTEPHOTO Npea-
CTaB/IEHNS TEXHOMIOMMYECKOr o npoLecca. Bce BMecTe ykasaHHble yacTu A C 018629 obecneunBatoT CTPYKTYPHYHO
TEXHO/I0TMYeCKyo B3a¥MOCBA3b NPOLLECCOB NMPOM3BOACTBA A1 Y/y4LIEeHUs onepaTuBHON COBMECTMMOCTU pac-
cMaTpmBaeMblX TEXHUYECKUX NPUIOKEHWIA.

Vi
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HALUWOHANBbHBLIMN CTAHOAPT POCCUUCKOW OEOLEPALUNWU

CucTeMbl MPOMbILW/IEHHO aBTOMAaTM3aLUN U MHTErpaLus
A3bIK CMELMOUKALINA MPOLECCA

YacTtb 41
[JoduHMLMOHaNbHBIO paclMpeHns: paclunpeHus gencTeunii

Industrial automation systems and integration. Process specification language.
Part 41. Definitional extension. Activity extensions

fara BBefgeHua — 2012—09—01

1 O6n1acTb NPUMEHeHUs

B HacToslLem cTaHaapTe onpejeneHa cneuudmkauma HENPUMUTUBHbBIX NOHATUI A3blka C UCNOMb30BaHNEM
Habopa onpegeneHunii, yctaHoBneHHbIX B UCO 18629. [laHHble onpegeneHns obecneynBatoT akcmomaTusanmnio
CeMaHTVKV TEPMUHOJIONM, NPUBELAEHHOW B MEXAYHAPOAHbIX CTaHaapTax komnnekca MCO 18629.

O6nacTb NPUMEHEHNS HACTOSILLEro CTaHAapTa pacnpoCcTpaHAeTCA Ha onpefeNneHns He3aBUCKHMbIX OT Bpe-
MEHU 1N COCTOSAHUSA NOHATWI (C NCMONb30BaHWEM NOHATUIA, ycTaHOB/EHHbIX B ICO 18629-11 n CO 18629-12),
CBA3aHHbIX C Kaccamu AelicTBMIA B COOTBETCTBUM C pa3aesnom 5.

0O6nacTb NPMMEHEHNSA HACTOSLLLEro CTaHJapTa He pacnpoCTpPaHAeTCs Ha onpefeneHuns 3aBUCSALLMX OT Bpe-
MEHW 1 COCTOSAHUSA MOHATWIA (C UCMONb30BAHNEM MOHATUIA, YyCTaHOBEHHbIX B ICO 18629-11 n 1 C 018629-12).

2 HopmaTumBHble CCbISIKA

B HacToslLem cTaHgapTe UCnosib30BaHbl HOPMATUBHBIE CCbINIKU Ha CriedytoLine MexayHapoaHble cTaHaap-
Tbl, KOTOPbIE HEOH6XO0AMMO YUNTbLIBATL NPU NCNOMb30BaHNM HACTOSLLLETO cTaHAapTa. B cnyyae ceblnok Ha JOKy-
MEHTbI. y KOTOPbIX yKka3aHa faTa yTBepXeHus, Heo6Xo41MmMOo Nonb30BaTbCA TOMBLKO yka3aHHOM pefakumeii. B
cnyyae, korga fata yTBEpPXAEHUS He npuBefeHa, cnefyeT nonb30BaTbCA NocnegHel pegakumeli CCblIOYHbIX
[OKYMEHTOB, BK/loYas /tobble NonpaBku U U3MEHEHUS K HUM:

NCO/M3K 8824-1 NHhopMmaLMoHHble TexHonorun. HoTauus abeTpakTHoro cuHTakcuca sepcumn 1 (ASN.1).
YacTtb 1. Cneundounkanmsa 6asosoin Hotauun (ISO/IEC 8824-1. Information technology — Abstract Syntax Notation
One (ASN.1)— Part 1: Specification of basic notation)

MCO 10303-1 Cuctembl NPOMBILLIEHHON aBTOMaTU3aummn u nHTerpaums. NpegcrasnieHne AaHHbIX 0 NPoayK-
Lymn 1 0bMeH gaHHbIMK. YacTb 1. O630p 1 0cHOBHbIe npuHUMnbl (1ISO 10303-1, Industrial automation systems and
integration — Product data representation and exchange — Part 1: Overview and fundamental principles)

MCO0 15531-1 CrcTeMbl NPOMbILLISIEHHOV aBTOMaTU3aumMmn 1 MHTerpauys. YnpasnsioLias nHchopmaLuusi npo-
MbILLIEHHBIM NPoM3BOACTBOM. YacTb 1. O6wunii 063op (1S 015531-1, Industrial automation systems and integration
— Industrial manufacturing management data — Part 1: General overview)

MNCO 18629-1:2004 CucTeMbl MPOMbILLIEHHO aBTOMATU3aLMN 1 MHTErpauums. A3bik cneumdmkanmin npouec-
ca. Yactb 1. O630p 1 0CcHOBHbIE NpuHUMNbI (IS0 18629-1:2004. Industrial automation systems and integration —
Process specification language — Part 1: Overview and basic principles)

MNCO 18629-11:2005 Cuctembl NPOMbILLIEHHO aBTOMAaTM3aLuy U MHTerpauns. A3bik cneuydukauuii npo-
uecca. Yactb 11. Agpo PSL (ISO 18629-11:2005, Industrial automation systems and integration — Process
specification language — Part 11: PSL core)

NCO 18629-12:2005 CrcTeMbI NPOMbILLIEHHON aBTOMaTU3aUun U MHTerpaums. A3bik cneyudukayuii npo-
uecca. Yactb 12. BHewHee sapo (ISO 18629-12:2005, Industrial automation systems and integration — Process
specification language — Part 12: Outer core)

M3paHve ouunanbHoe
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3 TepMuHbI, onpegenieHns N cokKpalleHus

3.1 TepMuHbI 1 onpegeneHunsn

B HacTosAwem cTaHfapTe NPUMEHeHbI ciefyroLlne TEPMUHbI C COOTBETCTBYHOLLVMU ONpeaeneHnsaMu:

3.1.1 akcnoma (axiom): TOUHO chOPMYIMPOBAHHOE aHASIUTUYECKOE BblpaXXeHne Ha (DOpMasibHOM Si3bIKe,
yCTaHaB/vBaloLLLee OrpaHUYeHns K MHTepnpeTaLym CMMBO/IOB B C/IOBape S3blka.

[N C018629-1]

3.1.2 gaHHble (data): MNpepcTaBneHvne nHcopmalmy B hopmanbHOM BUfe, NoAXoAsLLEeM A5 ee nepejayn,
MHTepnpeTauuy i o6paboTkn NOAbMY UK HA 3/TEKTPOHHO-BbIYNCANTENbHBIX MalUMHaX.

[N C010303-1]

3.1.3ycTaHoBneHHas nekcuka (defined lexicon): Habop cMMBOI0B B HENOTMYECKO Nekcrke, 0603Hava-
IOLLIMX YCTAHOB/IEHHbIE NOHATUS.

MpumMmeyaHune — YCTaHOBNEHHASA SIEKCUKA COCTOUT U3 KOHCTaHT, (OYHKLMIA 1 OTHOLLIEHWIA.

Mpumep — TepMUHbI C KOHCEPBAT MBHLIM ONpejeseHnem

[N C018629-1]
3.1.4 pedpnHnymoHanbHoe pacwupeHune (definitional extension): PacwwupeHue sapa PSL, npeacras-
nawoLee HoBble IMHIBUCTUYECKNE NMOHATKSA, KOTOPbIE MOTYT GbITb ONpeAeneHbl C NOMOLLbI0 TEPMUHOB fapa PSL.

MpumMmeuyaHue — [leuHNLMOHANBHBIE PACLIMPEHUSI HE A06GABNAIOT BbipasuTe/bHy0 cuniy sapy PSL v
UCNONb3YIOTCS A4S NOAPOGHOTO OMUCAHUSI CEMAHTUKM M TEPMUHOMOTMM B 06/1aCTU NPUMEHEHWS.

[ C018629-1]
3.1.5 anckpeTtHoe nsrotosnenue (discrete manufacturing): Npon3BOACTBO AVNCKPETHOW NPOAYKLMUN.

MpuMep — ABTOMAaLMWHbI, NPUGOPbLI UK KOMNbIO T EP.

[MCO 15531-1]
3.1.6 paclmpeHue (extension): PaclupeHue sgpa PSL, cogepxalliee JONOHUTE TbHbIE aKCUOMbI.

MpumeuvaHnune 1— Aapo PSL npeactaBnseTt coboii 0OTHOCUTENIbHO NPOCTON HABOP akCUOM, OCTATOUHBbIN ANsi
npeacTaseHNs LWMPOKOTo Kpyra OCHOBHbIX nMpoueccos. OAHaxo Ans npeacrasneHns 6oee CNoXxHbIX Npoueccos Tpeby-
10TCA LONOJSHUTEIbHbIE Pecypcbl, OTCYTCTBYOLWMe B aape PSL. Aapo PSL ¢ kaxabiM NOHATMEM CrieflyeT UCMNo/ib30BaTb
[ANA ONMcaHWiA TOro UM MHOTO Npouecca, a A5t ONMcaHns PasHoo6pasHbIX MOAY/bHBIX pacluMpeHunii cneayeT Ucnosb-
30BaTb pacluMpeHune u AonosHeHua sgpa PSL. B aTom cnyyae nosb3oBartesib MOXET UCMO/b30BaTb Takoi A3blK, KOTO-
pblii COOTBETCTBYET TPEBGOBAHWAM K BbIpa3UTENbHOCTU.

MpumeuaHune 2— Bce paclumpeHns SBASIOTCS TEOPUAMI SAPA UK AeOUHNLMOHAIbHLIMU PACLUIMPEHUSIMM.

[MC018629-1]

3.1.7 rpammartuka (grammar): Mpasnna COBMECTHOrO NCNO/b30BaHNA NIOTMYECKMX CUMBOJ/IOB M CI0BaPHbIX
TEPMWHOB [/151 COCTaB/IEHNS TOUHO CCHOPMY/TMPOBAHHbIX aHATMTUYECKNX BbIPAKEHWIA.

[MC018629-1]

3.1.8 uHpopmavnums (information): PaxTbl, KOHLENLUN U UHCTPYKLUN.

[N C010303-1]

3.1.9 a3bik (language): CoyeTaHne NEKCUKN 1 FpaMMaTUKN.

[N C018629-1]

3.1.10 npoussoacTBo (manufacturing): ®yHKUMsa wan aeiicTene, npegycMmarpusalowne nepesos win
npespalleHne mMaTepuasna u3 Cbipbs UM 3aroToBkM B 3aBePLUEHHOE COCTOSHME.

[MCO 15531-1]

3.1.11 npousBoAcCTBeHHbI npouecc (manufacturing process): CTPYKTYypUPOBaHHbI KOMMIEKC BUAOB
[eATeNnbHOCTU UK paboT, BbINOTHAEMbIX C MaTEPUaIOM 4719 NEPEBOAA €0 U3 CbIPbS UM 3arOTOBKY B 3aBEpLLEH-
HOe cocTosiHMe.

MprMeyaHue — MPOM3BOACTBEHHbIE NPOLIECCHI MOTYT 6biTb NPeACTaB/EHbI B BUAE TEXHOMOTMMUYECKON CXEMbI
npoLiecca, CXeMbl ABUXEHUA NPOAYKTa, B BUAE TabNYHOW CXeMbl MU CXeMbl IMKCMPOBAHHOTO pacnonoxerus. K nna-
HMpYeMbIM MPOU3BOACTBEHHBIM MpoLeccaM MOryT OTHOCWUTLCSI W3rOTOBMEHWe NPOAyKTa A1 CKIaAvpoBaHNs, Ha 3akas
1 0151 COOPKM Ha 3aKa3 U T. fi,, OCHOBAHHbLIM Ha CTPATErMYyeckoM MCrMosb30BaHUM W pasMeELLEHUN MaTEPUasIbHO-NPoU3-
BO/CTBEHHbIX 3anacos.

[MCO 15531-1]
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3.1.12 mogenb (model): CoueTaHve Habopa 3IEMEHTOB W UCTUHHOTO HA3HAYEHWS!, Y40BETBOPSIOLLEE BCEM
NPaBun/bLHO NOCTPOEHHbIM (DOPMY/IMPOBKAM B TEOPUN.

MpumeuyaHue 1— B HacTosiLLeM CTaHAapTe ONpefeNieHNe TEPMUHA «MOAESb» OT/IMYAETCS OT UCTO/b3YEMO-
O B HAYYHO 1 APYroii NuTepaTtype: ec/iv NPeaioKeHne SBMSETCS BEPHbIM B ONpeAe/ieHHOl UHTepnpeTayum, To MOXHO
cKasaTb, YTO MHTeprnpeTauus - 370 MoAe/b NPea/IoKeHUs. Buibl CeMaHTUK, NPeACTaB/IEHHbIX B HACTOSLLEM CTaHAapTe,
4acTo HasbIBAIOT TEOPETUYECKM CMOLE/IMPOBAHHBIMU CEMaHTUKaMM.

NMpumeuvaHune 2— Mogenbo6blYHO NPEACTABAIOT B BUAE COBOKYNHOCTY AOMNO/HATENbHBIX CTPYKTYP (4acTuy-
HO YMOPSI0YEHHbIX, B KAUeCTBE CTPYKTYPHOrO WM BEKTOPHOrO MPOCTPAHCTBa). B 3TOM c/iyuyae mMogesb onpegensiet
3HAYEHUsI 4151 TEPMUHOJIOTMM U MOHATUAS UCTUHBI AN NPeAsIOXeHWii A3blka B YC/IOBUSX AaHHON Moaenu. 3afasas
Moze/b, OCHOBHOV HAabop aKCMOM MaTeMaTWUYeckKux CTPYKTYp, NCMOJb3yEMbIi B HAGOPE akCcMOM, UCMOJb3YHT Kak OCHO-
BY /151 ONPEAENeHVsi NOHATUI, NPEACTABNEHHbIX B TEPMUHAX A3bIKa, U UX JIOTMUYECKMX B3aMMOCBS3€eli, B pesynibTare Yero
Ha6op Mopenei cosfaeT hopMasibHble CEMAHTVKU OHTOMOMMM.

[NCO 18629-1]
3.1.13 oHTONOrMA (ontology): Jlekcuka cneumanu3vpoBaHHOR TEPMUHONOTN, OMNOSTHEHHAsA HE06X0AMMOl
cneumdmkaumein 3HaYeHNn TEPMUHOB.

MpumeuyaHune 1— CTPYKTYPUPOBAHHbIN HAGOP OTHOCUTE/bHBLIX TEPMUHOB, MPEACTAB/EHHbIN C ONMCaHNeM
3HAYEHU TEPMUHOB Ha (POPMA/ILHOM si3blke. OnMcaHne 3HaYeHUs OGbSCHSIET, KaK 1 MoYemMy TepMUHbI COOTHOCSTCS, U
onpeaensier yCnoBusi CErMeHTUPOBAHMSA U CTPYKTYpPMPOBaHUst Ha6opa TePMUHOB.

MpumevyaHune 2— OcHOBOMOMATAKLWMM KOMMNOHEHTOM Ai3blka TEXHOOTMYECKUX cneuncmkaumii MICO 18629
SABNSIETCA OHTO/MOrMSA. NMPYMUTUBHbIE KOHLENLMN B OHTOMOMMKU, COOTBETCTBYIOLLE onpegenenunio NCO 18629. goctatou-
Hbl 4151 ONWUCAHNA OCHOBHbIX MPOW3BOACTBEHHbIX, UHXEHEPHbLIX M BU3HEC-MPOLIECCOB.

MpumevyaHne 3— OCHOBHOE BHMMaHWE OHTOJIOrMN HaMpaB/IEHO He TOJTbKO HA TEPMUHBI, HO U Ha UX 3HAYEHUS.
|_|pOI/I3BOJ'IbeI!7I Ha60p TEPMWHOB BK/THOYEH B OHTOJIOTUIO, HO 3TN TE€PMUHbI MOTYT NMPUHUMAaTbLCA TOJIbKO B TOM Ciy4vae,
€eC/I1 UX 3Ha4YeHus cornacoBaHbl. Takue npegnonaraeMble CEMaHTUKN TEPMUHOB MOTYT 6bITb yTBEpXAEHbI N NCNOMb30-
BaHbl.

MpumeuvaHune 4 — JIioboin TEPMUH, UCNONb3YEMbI 6€3 TOUHOTO ONpeaeneHunsi, MOXeT ObiTb NMPUUMHON
HEACHOCTU 1 NyTaHuupbl. CNOXHOCTb f/151 OHTO/IOMMM B TOM, YTO CTPYKTypa HYXAaeTcs B CO34aHNN TEPMUHOB, UMEIOLLIMX
TOYHOE 3HayeHue. [N OHTOoNOornK, COOTBETCTBYHOLLEN onpeaeneHnto NCO 18629, Heo6xoAMMO NpeaocTaBUTbL Matema-
TUYECKN CTPOTYH XapaKTepUCTUKY MHOPMALMOHHOIO npouecca, a Takke YeTKoe BblpaKeHWe OCHOBHbLIX JIOTMYECKUX
CBOWCTB 3TOIN MHhopMaLmmn Ha a3bike, ykazaHHoM B ICO 18629.

MpumeyaHune 5 — PaclwmpeHuss BKIOYAKOT akCMOMbI BHELLHETO sapa (060/104ka sapa 6a30BOro A3bika).

(NCO 18629-1]

3.1.14 npumunTMBHAaA KoHLenuus (primitive concept): Jlekcnyeckunii TEpMUH, He UMeoLLUiA KOHCepBaTWB-
HOro onpegenexHus.

(NCO 18629-1]

3.1.15 npumuTrBHaA nekcuka (primitive lexicon): Habop cumMBOMNOB B HENOTMYECKOM crioBape, 0603Hava-
IOLLMX 3NIeMEHTapPHbIE MOHATUSA.

MpumMmeyaHune — MNpUMUTUBHASA NeKCKKa BK/OUAET B ce6sl NOCTOSIHHbIE, (hYHKLVMOHa IbHbIE U PefsLVOoHHbIe
CUMBOSbI.

(NCO 18629-1]

3.1.16 npouecc (process): CTPYKTYpUpOBaHHbIA psj BUAOB AeATeNbHOCTW, BKAKYaloWwmii B cebs pas-
INYHbIE CYLHOCTN NPeanpuaTus, npefHasHayYeHHbI 1 OpraHW30BaHHbIN ANS [OCTMXKEHUS KOHKPETHOW Lenw.

MpnmeyaHwune — [laHHOe onpefesnieHne aHanorMyHo onpeaenenHuio, npusegeHHomy B MMICO 10303-49. Tem He
MeHee VICO 15531 HyxpaaeTcsi B MOHATUM CTPYKTYpPMPOBaHHOTO Habopa AesTeNlbHOCTel 6e3 Kakoro-nnbo npegonpese-
JIEHHOTO OTHOLUEHUSI KO BpeMeHU namn atanam. C TOUKM 3peHnst ynpas/ieHUs NOTOKOM HEKOTOopble CBO6OAHbIE MPOLecChl
MOryT Tpe6oBaTb CUHXPOHM3ALMWN B OTHOLLEHUW LieNn, XOTSA B AelCTBUTENIbHOCTM OHWU HWUYEro He BbINOSHANT (3agaun-
npu3paku).

(NCO 15531-1]

3.1.17 npoaykT (product): M3genve, maTepuan unv BeLLecTBo, N3roToB/IEHHOE B NpOLecce NPOU3BOACTBA.

(NCO 10303-1]

3.1.18 pecypc (resource): Jltobble yCTPOINCTBO, MHCTPYMEHT M CPEACTBA, 3a UCK/TIHOYEHMEM ChIpbs U KOMMO-
HEHTOB KOHEYHOI NPOAYKLUM, UMEIOLLMECS B PACNONIOXEHUN NMPEANPUATUSA AN NPOU3BOACTBA TOBAPOB U YCNyT.

3
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MpumeyvaHune 1— PaccmarpvBaeMoe MOHATUE pecypca afanTtupoBaHOo Mo OTHowWweHuto K MCO 15531-1.
MoHATre pecypca, BeefeHHoe B ICO 15531-1, He BKNIOYAET CbipbeBble Marepuasbl, NPOAYKTbI N KOMMOHEHTbI, AB/A0-
wmnecs (C TOYKM 3pEHUss CUCTEMHOW Teopun) aneMeHTaMu OKpyXalolei cpefbl 1, TakuM 06pas3om, He aBnsowmecs
4yacTblo cucTembl. B HacToswem ctaHgapTe faHHoe fonyuieHne cHATO. boree Toro, onpegeneHve, MPUHATOE B
MCO 15531-1. BO MHOrOM MCMNONb3yeT onpegenexne, npuHsatoe B MICO 10303-49. npy 3TOM OHO BK/tOYaETCA B onpefge-
NleHne. NpUHATOe B HacTosilwel yactn MCO 18629. B AONOSHEHUE K MOHATUIO pecypca, npuHaTomy B MCO 15531,
NOHATUE pecypca, NPUHATOe B HACTOsLLEeM CTaHAapTe, BK/IYaeT CbipbeBble U pacxofyemble Matepuasibl B COOTBET-
ctBun ¢ MCO 18629-14.

NMpumeuvaHune 2— Pecypcbl BCOOTBETCTBUN C MPUBEAEHHBIM BbILLIE ONPeAe/ieHMeM BKIIOUAtOT Takke pabouyio
cuny, paccMaTpuBaeMylo kak 0co6oe CpeACTBO C 3a[aHHbIMW BO3MOXHOCTAMU U 33fiaHHOV NPOW3BOAUTENLHOCTU.
YKasaHHble CpefcTBa paccMaTpuBaloTCA Kak LienecoobpasHble AMA UCMOb30BaHUA B NpoLecce NPou3BOACTBA Ha
OCHOBAHUM TEXHUYECKOrO 33AaHus. [laHHOB onpefesieHne He BK/HYAET Kakoro-mbo MofenMpoBaHus WHAUBUAYa b-
HOTO W/ TPYNMOBOrO NMOBEAEHWSI Ye/IOBEYECKOTO pPecypca, 3a WUCKIYEHUEM ero CroCOGHOCTU BbINOMHATL 3afaHHyHo
paboTy B NpoLecce NPoM3BOACTBa (Hanpumep, NpeobpasoBaHre CbIporo Matepuana uamu nonydabdpukara, obecrneye-
HUE NOTUCTUYECKUX YCAYT U T. N.). STO 03HAYAET, YTO YENOBEYECKNE PecypChl, Kak 1 Apyrvie, paccMaTpyUBatOTCs C TOUKM
3peHnst X hyHKUMIA, MX BO3MOXHOCTEW 1 UX COCTOSHWS (Hanpumep, 3aHsAT, CBO60AeH). Mpu 3TOM MCKIoYaeTes Kakoe-
NGO MOAENVPOBaHNE UK NpeacTaBneHne Kakoro-nnbo acnekTa UHAMBMAYaSIbHOTO WAW FPynMnoBOro COLMaNbLHOMO Mo-
BefleHus.

[MCO 15531-1]

3.1.19 Teopus (theory): Habop akcuom v onpeaeneHnii, OTHOCALMNIACS K AaHHOMY MOHSATUIO UM Habopy
MOHATWIA.

MpumeuyaHune — [laHHoe onpejesieHne OTPaKaeT NOAXO0A UCKYCCTBEHHOTO WHTENNEKTa, Tae Teopus — aTo
Ha60op NPeAnosIoXeHNi A, Ha KOTOPbIX OCHOBAHO 3HAYEHWE COOTBETCTBYIOLLETO MOHATUS.
[N C018629-1]

3.2 CokpalieHus

KIF — dhopmat o6meHa 3HaHmamm — Knowledge Interchange Format.
4 O6wasa nHgopmauma o6 NCO 18629

YacTtum c 41 no 49 komnnekca MexayHapoaHbix ctaHgapTos 1 C 0 18629 onpeaenstoT AedyHULMOHANbHbIE
pacLunpeHusi, HeobxoayMble A5 HOPMYTMPOBKU TOUHBIX ONPeAeneHunii U POACTBEHHbIX aKCUOM HEMPUMUTUBHbIX
noHaTuii MCO 18629. NledhHnLMoHabHbIe paclunpeHust onpegenerbl UCO 18629-11 n ICO 18629-12, rae BBe-
[leHbl HOBbIE 3/1eMEHTbI /IEKCUKUN. [laHHbIe 3N1eMeHTbl AO0OVHULNOHA/bHbBIX PACLUVPEHNI MOTYT 6bITb MOSIHOCTbIO
onpegeneHbl B cootBeTcTBUM € 1 C 018629-11 1 MCO 18629-12. lodhnHMLMOHaNbHbIE PaCLLUMPEHUS Jal0T TOYHbIE
CeMaHTU4YecKne onpefesieHns 31eMeHTOB, UCMOoJIb3YeMbIX B Cneuudukaunsax MHANBNAYaibHbIX TEXHUYECKNX
NPUIOXEHWIA NN TUNOB TEXHUYECKNX NPUIOXEHWNIA, NPpW 06ecneyeHnn COBMECTHbIX paboT. JeuHnuymorHanbHble
paclvpeHns CyLLeCTBYIOT B CNeAYIOLUX KaTeropusx:

- pacluMpeHus AeiicTBIiA:

- BpEMEHHbIe pacLlIVipeHns U pacLUMpPeHNs, OCHOBaHHbIE Ha COCTOSAHWY,

- ynopsifjounBaHvie feiicTBUiA 1 pacLumpeHne NpoA0/HKUTENBHOCTY;

- Ha3HayeHua pecypca,

- Habopbl pecypcos;

- paclmpeHusa geliicTBmii npoLeccopa.

MHavBuayansHeiM (rpynnoBbiM) nosb3oBatesnsM U C 018629 moxeT noTpe6oBaTtbes paclumnperue 1 C 018629
ANnA cneundukauy NOHATUIA, OTCYTCTBYIOLMX B HACTOSLLLEE BPeMs B YacTax ¢ 41 no 49 komniekca MexayHapoa-
HbIX cTaHaapToB NCO 18629. na 3TuX Lenei oHW [0/MKHbI UCNONb30BaTb 3/1IEMEHTLI, onpegeneHHsle B ICO
18629. MNonb3oBaTesibCKNe pacLUMpPEHns 1 X onpegeneHuns ycTaHasmBaroT eUHULNOHAIbHbIE PACLUMPEHUS,
KOTOpble He A0/MKHbI 6bIThb BKIOYEHbI B YacTu ¢ 41 no 49 NCO 18629.

MpumeuaHune — lMonb3oBaTenbCkMe paclUMpPeHns A0/MKHbI yA0BNETBOPSATL TpeboBaHusm NCO 18629 u
cooTsBeTcTBoBaTb CO 18629-1:2004 (nogpaspgesns 5.1 n 5.2).

MpeameToM paccMoTpeHus YacTeil c41 no49 komnnekca ctaHgapTos M C 018629 apnsoTcs:

- CEMaHTMYecKne onpegeneHns (Ha OCHOBE NOHATUI, yCTaHOB/EHHbIX B V1 C 018629-11 n NCO 18629-12),
3/1eMEHTbI KOTOPbIX ABAAIOTCS XapakTepHbIMMW 415 LIECTU MOHATUNA, ONpeAeneHHbIX Bbille;

- Habop akCMOM, OrpaHNYMBAIOLLUX NCMO/b30BaHNE 3N1EMEHTOB B fe DUHULMOHA/TbHBIX PACLUIMPEHUAX.
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MpeameTom paccmoTpeHus yacTeli ¢ 41 no 49 komnnekca ctaHgapToB MCO 18629 He sBNswOTCA:
- onpefeneHns 1 akcnoMbl A5 NOHATUIA, onpefeneHHbix MCO 18629-11 n 1 C 018629-12:

- 3/1eMeHTbl, He onpefeneHHble B cooTeeTcTBun ¢ MMCO 18629-11 1 1 C 018629-12;

- No/Ib30BaTeIbCKMe pacLUMpPeHus.

5 CTpyKTypa HacTosllero craHgapTa

dyHAaMeHTalbHble TEOPUK, ONMUCAHHbIE B HACTOALLEM CTaHAapTe:

- HefleTepPMUHMPOBaHHbIE AENCTBNSA: NepecTaHOBOYHasA CTPYKTypa BETBER;

- HeleTEPMVHVPOBaHHbIE AeCTBUSA: CkNagHasa CTpyKTypa BeTBel;

- HefeTepMUHMPOBaHHbIE AeliCTBUS: CTPYKTYpa BETBEl 1 ynopsaoumBaHue;

- HeleTEPMVHVPOBaHHbIE AeCTBYA: MOBTOPSAIOLLAACSA CTPYKTypa BETBEIR;

- CNeKTp AeNCTBUIA: NepecTaHOBOYHbIE AePeBbS AECTBUI;

- CMEeKTP AeCTBUIA: YNNOTHAOLWAA CTPYKTYpa BETBEN;

- CNEeKTp AeWCTBUIA, epeBbs AEACTBUIA 1 NepeynopsaoUBaHue:

- CNEeKTpP ¥ BK/IIOYEHWE COCTaBNSAOLLENO AepeBa,;

- BCTpavBaloLLie orpaHuyeHns 41 AeiCTBuiA;

- CKeNleTHble AepeBbs AeliCTBIN;

- HeleNnMble AeNCTBUS: Napaniennsm BBepx;

- HefleNnMble AeCTBUA: Napanenn3m BHUS;

- CMEKTP HeAeNnMbIX AeCTBNiA;

- BXOZHble YCNI0BUS 4151 AEeACTBUIA.

Ha pricyHke 1 nokasaHbl COOTHOLLEHWA MEXAY YKasaHHbIMW paclunpeHmsaMmn n teopusamu sapa (cm. UICO
18629-12). ncnonb3yembiMy AN cneyudukaumm aeuHULMOHANbHbIX PAaCLUMPEHWii B HACTOALLEM CTaHAapTe.
CTpesikn yka3blBalT Ha 3aBUCUMOCTU MeXAy paclumpeHnsMun HacTosuiero ctaHgapta n MCO 18629-12. Bece
Teopuu, onpeenieHHble B HACTOSLLEM CTaHAapTe, ABAAIOTCA paclumnpeHuamm ans MCO 18629-12, koTopblii cam
ABnaeTcsa pacwmpeHnem MCO 18629-11.

MpumeyvaHune — MNonHy guarpamMMmy B3anMMO3aBUCUMOCTU Mexay paclumpeHusamyu WCO 18629-12 cwm. B
MNCO 18629-12:2005 (nogpasgen 5.1).

PucyHok 1 — [JedmHuuymnoHanbHble pacwmperus NCO 18629-41



FOCT P NCO 18629-41—2011

6 HepeTepMUHMPOBaHHbIE AENCTBUS: NMEPECTaHOBOYHAS CTPYKTypa BETBEN

[aHHblii pa3gen xapaktepusyeT Bce onpegesnieHsi, 06yc10B/IeHHbIE HeAeTePMUHNPOBAHHLIMY AECTBUSA-
MU: NepecTaHoBOYHas CTPYKTypa BETBENA.

6.1 MpUMUTUBHAS JIeKCUKa NepecTaHOBOYHOI CTPYKTYpbl BeTBEI
Nexcuka nepecTaHOBOUHON CTPYKTYpPbI BETBEl He Tpe6yeT NPUMUTUBHBIX COOTHOLLEHWIA.
6.2 Onpegensiemasi NeKcrKa NMOHATWIA NepecTaHOBOYHON CTPYKTYpbl BETBEW

B naHHOM pasfene onpefeneHbl HUKecneyoLme COOTHOLEHNS:
-(branch_monomorphic?a?occl ?occ2);

- (branch_automorphic ?a ?occl ?occ2);

- (permuted ?a);

- (r*ondet_permuted ?a);

-(partial_permuted ?a);

- (simple ?a).

Kaxxpoe noHsaTve onpefensieTcst HehopMasibHOW ceMaHTMKONM 1 akcnomoii KIF.

6.3 Teopuu sgpa, 06yc/ioBNEHHbIE NEPECTAHOBOYHOW CTPYKTYpoOli BeTBel

[na gaHHbIX paclunpernii Heo6xoaANMbI:
- act_occ.th;

- complox.th;

- atomic.th;

- subactivity.th:

- occtree.th:

- psl_core.th.

6.4 NepUHNLMOHANbHBIO pacliupeHns, 06yCI0B/IeHHbIE NepecTaHOBOYHON CTPYKTYPOil BeTBeil
[ns nepecTaHOBOYHOI CTPYKTYpbl BETBEN AeDMHULMOHAIbHBIE PACLUMPEHUS He TpeBytoTcs.
6.5 OnpefeneHusi NOHATUIA 418 NepecTaHOBOYHO CTPYKTYpbl BETBEN

[lna nepectaHOBOYHOI CTPYKTYPbI BETBEN ONpeAesieHbl HuKecneAytoLme NOHATUS.

6.5.1 Branch_monomorphic

OpHa BETBb MVUHMMabHOTO AepeBa AeiCcTBUiA ABNsSeTCA MOHOMOPMUYECKOW ANA ApYroli BeTBM Torga u
TONbKO TOrAa, Korga Habop cobbITUI Ha OAHON BETBM MOXET ObiTb BCTPOEH BHYTPb Habopa Co6bITWIA Ha ApYroi
BETBM.
(forall (?ocd ?occ2)(iff(boranch_monomorphic?occl ?occ2)
(forall (?s1 ?a)

(implies (and (occurrence_of ?occl ?a)
(subactivity_occurrence ?sl1 ?occl))
(exists (?s2)
(and (subactivity_occurrence ?s2 ?occ2)
(mono ?sl ?s2 ?a))))))))

6.5.2 Branch_automorphic

[lBe BETBM MUHVMA/IbHOTO AepeBa feCTBUIi ABNAITCA aBTOMOPM(UYECKUMI MO OTHOLLEHWUIO APYT KAPYTY
TOrAa M TONbKO Torfa, Korga Habop cobbiTuiA Ha OAHOI BETBU ABNSIETCS NEPeCTaHOBKON Habopa cobbITUIA Ha
[Apyroi BeTsu.
(forall (?occl 2o0cc2)(iff(brancfi_automorphic?occl ?occ2)
(and(branch_monomorphic?occl ?occ2)

(brancb_monomorphic ?occ2 ?occl))))

6.5.3 Permuted

Cob6bITUe ABNSIETCA NepecTaHOBOYHbIM TOr4a M TOMILKO TOrAa, Korga Habop cobbITUIA Ha ka0 BETBU MUHK-
ManbHOro fiepeBa feiicTBuiA SBNSeTCA NnepecTaHoBKOM Habopa CoBbITUI Ha BCEX NPOYMX BETBSIX.
(forall (?occ) (iff (permuted ?occ)
(forall (?occl ?occ2)

6
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(implies (and (same_grove?occl ?occ)
(same_grove ?occ2 ?occ))
(branch_automorphic ?occl ?0cc2))))))
6.5.4 Nondet_permuted
Co6bITHe ABNSETCA HefeTePMUHUPOBAHHO NEPeCTaHOBOYHbIM TOrAa 1 TONbKO TOr4a, Korga Habop cobbITuii
Ha KaXxao0li BeTBU MUHUMasIbHOTO AiepeBa AeiicTBUiA ABNAETCA NepecTaHOBKOM Habopa cobbITWI Ha HEKOTOPbIX
APYrux BeTBSAX.
(foratl (?occ) (iff (nondet_permuted ?occ)
(forall (?0cd)
(implies (same_grove ?occl ?occ)
(exists (?o0cc2)
(and (same_grove ?ocd ?0cc2)
(not(= ?occl ?occ2))
(branch_automorphic ?occl ?0cc2)))))))
6.5.5 Partial_pormuted
Co06bITHE ABNSETCA YHaCTUYHO NepecTaHOBOYHbIM TOrAa v TO/TbKO TOrAa, Koraa cyLecTByeT BeTBb, A/15 KOTO-
poit Habop cobbITHIA ABNSETCA NEePeCcTaHOBKON Habopa cobbITWiA Ha HEKOTOPbIX APYTMX BETBAX. [pn aTOoM cyLe-
CTBYET BETBb, He ABNAIOLLAACS NEPeCTaHOBKO kakoli-nmbo apyroli BeTBY.
(forall (?occ) (iff (partial_permuted ?occ)
(exist (?occl ?occ2 ?occ3)
(and (same_grove ?occl ?occ)
(same_grove ?o0cc2 ?occ)
(not (= ?0ccl ?occ2))
(branch_automorphic ?occl ?occ2)
(same_grove ?0cc3 ?0cc)
(forall (?0cc4)
(implies (and (same_grove ?occ3 ?occ4 ?a)
(branch_automorpbic ?occ3 ?occ4))
(=?0cc3?0ccd)))))))
6.5.6 Simple
CobbITHe ABNseTCA NPOCTbIM TOr4a M TONbKO TOrAA, KOrAa HY ofHa 13 BETBe kakoro-nmbo fepesa AeicTBuii
He SBNsieTCA aBTOMOPNYECKON.
(forall (?occ) (iff (simple ?occ)
(forall (?o0ccl ?occ2)
(implies (and (same_grove ?ocd ?occ)
(same_grove ?0cc2 ?0cc)
(branch_automorphic ?occl ?o0cc2))
(=7?occl ?occ2)))))

6.6 TpamMMaTVKa COOTHOLWEHN NepecTaHOBOYHOI CTPYKTYpbl BETBE

Hwkecneayouue rpaMmaTuyeckme yTBEPXAEHNs yCTaHaBIMBAIOT ONUCaHWs TEXHOI0TMYECKOro npouecca
1 BcriomoratesibHble Npasuna, onpejeneHHble B KIF 415 nepecTaHoBOYHOV CTPYKTYpPbl BETBEA.

MpumeyaHune — HasHayeHne M BaXHOCTb UCMO/Mb30BAHWSA rpaMMaTUYecknx yTeepxaeHuin MCO 18629
nosicHsetca B NCO 18629-1:2004 (nyHkTbl 3.3.8, 4.2.4 n 5.1).

< permuted_spec > ::= (forall (< variable >)
(implies (samejree <variable > ?occ)
<occurrence_sentence >))
<nondet_permuted_spec > ::= (forall (< variable >*)
(implies (samejree <variable > ?occ)
(or < occurrence_sentence >*)))
< partial_permuted_spec > ::= (or < nondet_permuted_spec >
< simple_spec >)
< simple_spec > ::= (exists (< variable >*)
(and < occurrenceJormula >
<brancb_spec >))
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<occurrencejiteral > ::= (occurrence <variable > <term >)
(subactivity_occurrence <variable > < variable >)
<occurrence_formula > ::= < occurrencejiteral > |
(and <occurrencejiteral >*)
< occurrence_sentence > := (exists (< variable >*)
<occurrencejormula >)
<branch_spec > ::= (and (sameJree <variable > ?occ)+
(not (= < variable > ?occ))+)

7 HepeTepMUHMPOBaHHbIE AECTBUA: CKaaHas CTPYKTypa BeTBel

[JaHHblii pasgen xapaktepusyeT Bce onpeaesneHns, 06ycroB/EHHbIE HeAeTEPMUHNPOBAaHHbLIMIN AeliCTBNS-
MU: cknagHas CTpyKTypa BeTBeil.

7.1 MpUMUTUBHAS NEKCKKA CKNAAHO CTPYKTYpbl BETBEN
Nekcvika cknagHoli CTPYKTYpbl BETBEl He Tpe6yeT NPUMUTUBHBIX COOTHOLLEHWIA.
7.2 Onpegensiemas nekcmka NOHATUIA ANS CKNafHOW CTPYKTYpbl BeTBei

BpaHHoM nogpasgene onpefeneHbl HUXecneyoLmne COOTHOLWEHNS:
-(branch_homomorphic?occl ?occ2);

- (folded ?a);

- (nondctJolded ?a):

- (partialJolded ?a);

-(rigid ?a).

Kaxxpgoe noHsaTve onpegensietcs HeyOpMasibHOW ceMaHTMKOM 1 akcnomoin KIF.
7.3 Teopuu, 06yCNOBNEHHbIE CKNAAHON CTPYKTYpOii BETBEN

[na naHHo Teopun HEOBX0ANMBI:
- act_occ.th;

- complex.th:

- atomic.th;

- subactivity.th;

- occtree.th;

- psl_core.th.

7.4 [ohHULMNOHaNbHbIE pacMpeHns, 06yCNOBMNEHHbIe CKTaaHON CTPYKTYpOi BeTBe
[ns cknagHoli CTPYKTYpbl BETBEN Ae(MHNLMONANBbHBIO pacLUMpeHus He TpeGytoTcs.
7.5 OnpepeneHus cknafHol CTPYKTYpbl BETBEW

[inA cknagHoli CTPYKTYpbl BETBEN OnpeeneHbl HUxXecneayoLme NoHATYS.
7.5.1 Branch_homomorphic
OpHa BeTBb MUHMMA/ILHOTO filepeBa LeicTBUiA ABNSIETCA TOMOMOPAMYECKO NS Apyroli BETBU Torga u
TO/IbKO TOrAA, Koraa cyliecTByeT 0To6paxeHne Habopa cobbITUIA Ha OAHON BETBU BHYTPb 3afaHHOro Habopa
CO6bITUIA Ha APYrOi BETBY.
(forall (?occl ?occ2)(ifforanch_homomorphic?occl ?occ2)
(and (same_grove ?occl ?o0cc2)
(forall (?s1 ?a)
(implies (and (occurrence_of ?ocd ?a)
(subactivity_occurrence ?s1 ?occl))
(exists (?s2)
(subactivity_occurrence ?s2 ?0cc2)
(hom ?s1 ?s2 ?a)))))))
7.5.2 Folded
HekoTopoe felicTBre ABNAETCA CI0XKEHHbIM TOrAa U TONbKO TOrAa, KOrAa CyLecTByeT eANHCTBEHHAs BETBb,
N5 KOTOPOIt HA6opP COObITUIA Ha KaXA0l BETBU MUHNMAa/IbHOTO iepeBa AeiCTBUIA SBNSIETCS NepecTaHOBKOW Habo-
pa cob6bITUIA Ha yKa3aHHO e AMHCTBEHHOI BETBY.

8
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(forall (?0occ) (iff (folded ?occ)
(exists (?o0cd)
(and (same_grovo ?ocd ?occ)
(forall (?o0cc2)
(implies (same_grove ?occ2 ?0cc)
(branch_homomorphic ?occl ?0cc2)))))))
7.5.3 Nondet_folded
HekoTopoe feiicTBre ABNAETCH HefeTePMUHUPOBAHHO CNIOXEHHBLIM TOFAA U TOMIbKO TOrAa, Korfa CyLecTBy-
eT BeTBb Takas, YTo Habop COBLITWIA Ha KaXA0V BETBM MUHMMaUTLHOTO flepeBa AeliCTBUi ABNAETCA NepecTaHoBKOM
Habopa cobbITMii Ha NepBoil BETBY.
(forall (?occ) (iff (nondet_fotded ?occ)
(forall (?0cd)
(implies (same_grove ?occl ?occ)
(exists (?0cc2)
(and (same_grove ?occ2 ?occ)
(not(=?occl ?occ2))
(branch_homomaorphic ?occl ?0cc2)))))))
7.5.4 Partial_folded
HekoTopoe aelicTBME SIBNSETCA YACTUYHO C/IOXEHHbIM TOra 1 TO/IbKO TOrAa, KOrAa CyLLecTByeT BETBb Ta-
Kasl. YTo Habop cobbITWiT Ha Kasiefoli BETBM MUHUMAsIbHOTO AepeBa AelicTBUIA SIBNsSieTCs NepecTaHoBKol Habopa
Cco6bITUIA Ha NepBoOli BETBU.
(forall (?occ) (iff (partial_folded ?occ)
(exists (?occl ?occ2 ?occ3)
(and (same_grove ?occl ?occ)
(same_grove ?occ2 ?0cc)
(not(= ?occl ?o0cc2))
(branch_homomorphic ?occl ?occ2)
(same_grove ?0cc3 ?0cc)
(forall (?0cc4)
(implies (and (same_grove ?occ4 ?occ)
(not (= ?0cc3 ?0cc4)))
(not (branchhomomorpbic ?occ3 ?0cc4))))))))
7.5.5 Rigid
HekoTopoe felicTBue ABNSETCA XeCTKUM TorAa 1 TO/IbKO TorAa, KorAa Hy 0fjHa 13 BeTBei HeKoToporo gepe-
BaAeicTBUli He ABNSETCA FOMOMOPINYECKOA.
(forall (?occ) (iff (rigid ?occ)
(forall (?0ccl ?occ2)
(implies (and (same_grove ?occl ?occ)
(same_grove ?occ2 ?0cc)
(not (= ?occl ?0cc2)))
(not (branch_homomorphic ?occl ?0cc2))))))

7.6 TpammaTuka onucaHuii npouecca gna CKAagHOW CTPYKTYpPbl BETBEW

HwuxecneaytoLe rpammaTnyeckne yTBepXAeHUs yCTaHaBIMBAIOT ONMCaHNA TEXHONOMMYeCcKoro npotecca
n BComoraTte/ibHble npasua, onpegenexHsle B KIF 4ns cknagHon CTpyKTypbl BETBEN.
< folded_spec > ::= (exists (< variable >)
(and (samejree <variable > ?0cc)
<occurrence_axiom >))
< nondet_folded_spec > ::= (exists (< variable >)
(and (samejree <variable > ?0cc)
(or <occurrence_axiom >*)))
< partialJolded_spec > ::= (or <nondetJolded_spec >
<rigid_spec >)
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<rigid_spec > ::= (exists {< variable >¥*)
(and <occurrence_formula >
<branch_spec>))
< occurrence_disjunct > ::= < occurrencejiteral > |
(or<ocourrence_literal >*)
<occurronce_axiom > ::= (exists (< variable >*)
<occurrence_disjunct >)

8 HepeTepMnHMpPOBaHHbIE OECTBUS: CTPYKTypa BeTBell 1 ynopsiiounsaHme

[aHHblii pa3gen xapaktepusyeT Bce onpeaesneHnsi, 06ycoB/IeHHbIe HeAeTePMUHNPOBAHHbLIMY AeACTBUS-
MU: CTPYKTYpa BeTBell 1 ynopsouvBaHue.

8.1 MpMMUTUBHAA NleKCUKa CTPYKTYpbl BETBE M ynopsifounBaHus
Jlekcuka CTPYKTYpbl BETBEN 1 yNopsia0unBaHus He TpebyeT NPUMUTUBHBIX COOTHOLLEHUA.
8.2 OnpegensieMasi Nekcuka cTPYyKTypbl BOTBOI U ynopsgounBaHus

B naHHOM nogpasgene onpefeneHs! HUxXeceayoLine COOTHOLEHUS:

- (order_tree ?sl ?s2 ?a):

- (root_automorphic ?occl ?occ2);

- (ordered ?occ);

- (nondet_ordered ?occ);

- (broken_ordered ?occ):

- (ordered ?occ).

Kaxpoe noHsaTve onpefensieTcst HehopMasibHOW CEMaHTMKON 1 akcnomoii KIF.

8.3 Teopuun, 06ycnoBfeHHble CTPYKTYpPO/ BOTBEN 1 ynopagoumBaHmemM

[lns paHHoli Teopun HEO6X0ANMBI:
- act_occ.th;

- complex.th:

- atomic.th;

- subactivity.th;

- occtree.th;

- psl_core.th.

8.4 ehMHMULMOHANbHbIE pacluMpeHusi, 06ycnoB/eHHble CTPYKTYpoil BeTBell 1 ynopsagounBa-
HUEeM

[nAa cTpyKTypbl BETBEN 1 ynopsgoumBaHus AeduHULVOHAIbHbIE pacluMpeHust He TpebytoTcs.
8.5 OnpepeneHns CTpykTypbl BETBEW U ynopAaa0YMBaHus

[N cTpyKTYypbl BETBEW 1 ynopsaoUvBaHns onpeaeneHbl HUxecneayoLme noHATvs.
8.5.1 Mono_treo
YkasaHHOe noaaepeso, NMetoLLee KopeHb B ?S1, MOXeT 6biTb MOHOMOPGIMYECKN BCTPOEHO BHYTPb Noaae-
peBa. UMeloLLLero KopeHb B ?s2.
(forall (?s1 ?s2 ?a) (iff(monojree ?s1 ?s2 ?a)
(forall (?s3 ?s4 ?s5)
(implies (and (min_precedes ?s1 ?s3 ?a)
(min_precedes ?s2 ?s4 ?a)
(mono ?s3 ?s4 ?a)
(min_precedes ?s3 ?s5 ?a))
(exists (?s6)
(and (mono ?s5 ?s6 ?a)
(min_precedes ?s4 ?s6 ?a)))))))
8.5.2 Ordor_tree
Yka3aHHOe COOTHOLLEHWE CoXpaHsieT 3HaueHre, ecu CyLLecTByeT HEKOTOPbI aBTOMOPX3M NopsAkKa, 0To-
6paxatowuii noaaepeBo ¢ KOpHeM B ?S1 B NoAfepeBo C KOPHEM B ?S2.

o
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(forall (?s1 ?s2 ?a) (iff (ordertree ?sl ?s2 ?a)
(and (monojree ?sl ?s2 ?a)
(forall (?s3 ?s4 ?s5 ?s6)
(implies (and (min_precedes ?sl ?s3 ?a)
(min_precedes ?s2 ?s4 ?a)
(cousin ?s3 ?s4 ?a)
(min_precedes ?s3 ?s5 ?a)
(cousin ?s5 ?s6 ?a))
(iff (iso_occ ?s3 ?s5)
(iso_occ ?s4 ?s6)))))))
8.5.3 Root_automorphic
[iBa cobbITMS Ha 0AHOM ¥ TOM Xe fepeBe aBTOMOPMHbLI KOPHAMM TOr4a U TONbKO TOrAa, Koraa Ans Kaxaoro
CO06bITVA CyLLEeCTBYEeT Habop COObITUI, ABNSAIOLLUXCSA KOPHAMM N30MOPMHbLIX NOAAEPEBLEB.
(forall (?ocd ?occ2)(iff(root_automorphic?occl ?occ2)
(exists (?a ?sl ?s2)
(and (occurrence_of ?occl ?a)
(occurrence_of?occ2 ?a)
(subactivity_occurrence ?sl ?occl)
(subactivity_occurrence ?s2 ?occ2)
(orderjree ?sl ?s2 ?a)
(orderjree ?s2 ?s1 ?a)))))
8.5.4 Ordered
CobbITHe sBNseTca ynopafoYeHHbIM TorAa 1 ToNIbKO TorAa, Korga oHo aBTOMOPMHO KOPHAMU CO BCEMM
MPOYMMMN KOPHEBBLIMU NOACOBLITUAMY HA 3TOM Xe AepeBse.
(forall (?o0cd ?occ2)(iff(root_automorphic?occl ?occ2)
(exists (?a ?s1 ?s2)
(and (occurrence_of?ocd ?a)
(occurrence_of?occ2 ?a)
(subactivityoccurrence ?sl ?occl)
(subactivity_occurrence ?s2 ?0cc2)
(orderJree?sl ?s2 ?a)
(order_tree ?s2 ?s1 ?a)))))
8.5.5 Nondet_ordered
Cob6bITve ABMSeTCA HeeTePMUHUPOBAHO YNOPSA0YEHHBIM TOrAa U TOMbKO TOTAa, KOrga kavkaoe cobbiTne Ha
AepeBe aBTOMOPHO KOPHSIMU C HEKOTOPbIM APYrMM KOPHEBbLIM COOLITUEM Ha iepeBe.
(forall (?ocd) (iff (nondet_ordered ?o0ccl)
(forall (?0cc2)
(implies (same_grove ?ocd ?o0cc2)
(exists (?occ3)
(and (same_grove ?occl ?occ3)
(not (= ?0cc3 ?0cc2))
(root_automorphic ?occ2 ?0cc3)))))))
8.5.6 Brokon_ordored
HekoTopoe AeiicTB1e MMeeT CIOMaHHbIV (HapyLUeHHbI) NOPAA0K TOrA4a v TONbKO Toraa, Koraa Ha OgHOM U
TOM Xe filepeBe CyLLeCTBYT COObITUS, aBTOMOPHbIE KOPHAMUN HEKOTOPBIM [PYTMM KOPHEBbLIM NOACOOLITUAM Ha
HEeM. a Takxe CyLLLeCTBYIOT KOPHEBbIE COOLITUS, HEaBTOMOPMHbIE KOPHAMU KaKUM-NTMB0 ApYTrM KOPHEBbIM MOACO-
6bITAM.
(forall (?ocd) (iff (broken_ordered ?occl)
(exists (?occ2)
(and (same_grove ?occl ?o0cc2)
(not (= ?occl ?occ2))
(root_automorphic?occl ?occ2)
(forall (?0cc3)
(implies (and (same_grove ?occ3 ?occl)
(not (= ?occ3 ?0cc2))
(not (root_automorphic ?00c3 ?0cc2))))))))
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8.5.7 Ordered

Co6bITue fABAsETCA YyNopsA0YeHHbIM TOrA4a Y TOSIbKO TOrAa, KorAaa Hy 0A4HO 13 COObITUI Ha 3TOM Xe AepeBe
He aBTOMOPIHO C HM KOPHSIMU.
(forall {?occ1) (iff (unordered ?occl)
(forall (?0cc2)

(implies (and (same_grove ?occl ?0cc2)
(not (= ?occl ?0cc2)))
(not (root_automorphic ?occl ?0cc2))))))

8.6 F'paMmMaTuKa CTPYKTYpbl BETBOI 1 YyNOPAA0UMBAHUS

Hwxecnepgytoume rpammaTmyeckmne yTBepxaeHns ycTaHaB/IMBAKOT ONMCcaHNs TEXHOOTMYECKOro npoyecca
1 BCNomoratesibHble npasuna, onpegeneHHble B KIF 4na cTpyKTypbl BETBER 1 yNnopsa0UvMBaHus.
<ordered_spec > ::= (forall (< variable >)
(implies (same_tree <variable > ?0cc)
<ordered_sentence >)) |
(forall (< variable >)
(implies (sameJree < variable > ?occ)
< ordered_formula >))
<nondet_ordered_spec > ::= (forall (< variable >)
(implies (same_tree <variable > ?occ)
(or <ordered_sentence >*)))
<broken_ordered_spec > ::= (forall (< variable >)
(implies (sameJree <variable >?occ)
(or {< ordered_sentence >* |
<orderedJist >*})))
<unordered_spec > ::= (forall (< variable >)
(implies (samejree <variable > ?occ)
(or <orderedJist >*)))
<orderedJiteral > ::= (min_precedes < variable > < variable > <term >) |
(next_subocc < variable > < variable > < term >)

<orderedjist> <orderedJiteral > |
(and <orderedJiteral >*)

< conditionalj>ccurrence > ::= (implies < occurrenceJormula >
<orderedjist>)

<ordered_sentence > ::= (exists (< variable >)
(and (rootj>cc <variable > ?occ)
<occurrencejlisjunct >
< conditional_occurrence >))))

<orderedjx>njunct > ::= <orderedJiteral > |
(and < orderedJormula >*)

<orderedJormula > ::= (exists (< variable >)
(and (root_occ < variable > ?occ)
<occurrencejlisjunct >
< ordered_conjunct>)) |
(or<orderedJormula >*)

9 HeaeTepMMHMpPOBaHHbIE AECTBMA: NMOBTOPSIOWASCS CTPYKTYypa BETBEW

[aHHbIli pazgen xapakTepusyeT Bce onpeeneHns, 06ycnoBeHHble HeeTepMUHUPOBaHHbIMY AeCTBUSA-
MW: NOBTOPSIIOLLAsICS CTPYKTYpa BETBEN.

9.1 MpuMUTMBHASA /IOKCMKA NOBTOPSAIOLWECSa CTPYKTYpbl BeTBel

Jlekcmka NoBTOPAIOLLENCS CTPYKTYpbl BETBEN HE TpebyeT NPUMUTUBHBIX COOTHOLLEHWA.
9.2 OnpepensiemMmble COOTHOLEHNSA NOBTOPSAOLWENCA CTPYKTYPbl BETBEN

B naHHOM nogpasgerne onpefeneHb! HUxXecneayoLine COOTHOLWEHUS:
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- (branch_mono ?sl ?s2 ?s3 ?s4 ?a);

- (reptree ?s ?occ),

- (repetitive ?occ);

- (nondet_repetitive ?occ);

- (partial_repetitive ?occ).

- (amorphous ?occ).

Kaxpoe noHaTve onpeaensieTcs HedhopMasibHOV ceMaHTUKOW 1 akcomolii KIF.

9.3 Teopuu, o6ycnoBneHHble NOBTOPAOLWENCA CTPYKTYpOli BeTBel

[na naHHO Teopmmn HEO6XOAUMBI:
- act_occ.th:

- complex.th;

- atomic.th;

- subactivity.th;

- occtree.th;

- psl_core.th.

9.4 lothHULMOHAbHBIO pacllupeHusi, 06yC0BJIEHHbIe NMOBTOPsOLeiica CTPYKTYpoii BOTBOIA
[N noBTOpsitoLLelics CTPYKTYpbl BeTBel Ae(hMHNLMOHA/IbMbIE PACLUMPeHUst He TpebytoTcs.
9.5 OnpegeneHusi NOBTOPSIOLWENRCS CTPYKTYpbl BETBE

[ins noBTopsoLelica CTPYKTypbl BETBE onpefeneHbl HuKecneayowme noHATUS.
9.5.1 Branch_mono
MoABeTBb HEKOTOPOrO MUHUMASILHOTO AEACTBUSA C HAYa/IbHbIM COBbITUEM ?S1 1 3aK/1UUTENIbHBIM COObI-
TMeM ?s2 ABNSIeTCA COObITUIHO M30MOPMMYECKO 418 NOABETBM C HaYa/IbHbIM COObITUEM ?S3 1 3aKNI0UNTENb-
HbIM COObITUEM ?54.
(forall (?s1 ?s2 ?s3 ?s4 ?a) (iff (boranch_mono ?s1 ?s2 ?s3 ?s4 ?a)
(forall(?s5 ?s6)
(implies (and (min_precedes ?sl ?s5 ?a)
(min_precedes ?s6 ?s2 ?a)
(next_subocc ?s5 ?s6 ?a))
(exists (?s7 ?s8)
(and (min_precedes ?s3 ?s7 ?a)
(min_precedes ?s8 ?s4 ?a)
(next_subocc ?s7 ?s8 ?a)
(iso_occ ?s5 ?s7)
(iso_occ ?s6 ?7s8)))))))
9.5.2 Reptree
Kaxgoe cobbiTie 20CC MOXeT 6bITb BCTPOEHO B HEKOTOPYHO BETBb NOAAepeBa C KOPHEBLIM COObITUEM 7S.
(forall (?s ?occ) (iff (reptree ?s ?occ)
(forall (?s1 ?a)
(implies (and (occurrence ?occ ?a)
(subactivity,occurrence ?s1 ?occ))
(exists (?s2 ?s3 ?s4 ?occl)
(and (same_tree 7?0 ?01)
(leaf_occ ?s2 ?occl)
(<_min ?s3 ?sl ?a)
(<_min ?s1 ?s4 ?a)
(branch_mono ?s3 ?s4 ?s ?s2 ?a)))))))
9.5.3 Repetitive
Co6biTue SBNAETCS NOBTOPSIOWMMCA TOr4a U TONbKO Torga, Korja kaxas BeTBb Ha 3TOM Xe AepeBe
[eicTBuii MOXeT OblTb BCTPOEHA B YHVKa/IbHOE NoAAepeBo. VIHTYUTUBHO ACHO, YTO 3TO 9KBMBA/IEHTHO CYLLECTBO-
BaHWI0 YHMKa/IbHOTO NMOBTOPSAIOLLErOCsa noaaepesa.
(forall (?occ) (iff (repetitive ?occ)
(exists (?sl ?occ2)
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(and (same_tree ?0cc ?0cc2)
{subactivity_occurrence ?s ?occ2)
(forall (?occl)
(implies (samejree ?occ ?occl)
(and (reptree ?s ?occl)
(not (root_occ ?s ?0ccl))))))))
9.5.4 nondet_repetitive
HekoTopoe fieficTBUe ABNSETCA HeAeTEPMUHNPOBAHHO MOBTOPAIOLLMMCS TOr4a v TO/bKO TOrAa, Koraa Kax-
[asi BeTBb Ha 3TOM Xe AepeBe AeiiCTBNI MOXET OblTb BCTPOEHA B HEKOTOPOE NoAAEPEBO. VIHTYMTUBHO ACHO, YTO
3TO 9KBMBA/IEHTHO CYLLIECTBOBAHMIO HECKOIbKMX HEM30MOPUYECKMX MOBTOPAIOLLMXCA NOAAEPEBLEB.
(forall (?occ) (iff (nondet_repetitive ?occ)
(forall (?ocd)
(implies (samejree ?occ ?o0cd)
(exists (?s1 ?occ2)
(and (same_tree ?occ ?0cc2)
(subactivity_occurrence ?s ?0cc2)
(reptree ?s ?0ccl)
(not (root_occ ?s ?occl))))))))
9.5.5 partial_repetitivo
Co6bITHe ABNSETCA YaCTUYHO NOBTOPSAOLWMMCA TOrAa U TO/IbKO TOrAa, KOrAa CyLLeCcTBYOT NoBTOpSAOLWMecs
nopfepesbs. Mpy 3TOM CyLLECTBYIOT BETBM Ha 3TOM Xe lepeBe, KOTOpble He MOryT 6blTb 0TOGPaXeHb! Ha Kakoe-
nn60 noBTOpSIOLLEECA NOALEPEBO.
(forall (?occ) (iff (partial_repetitive ?occ)
(and (exists (?occl ?occ2 ?sl)
(and (samejree ?occ ?occl)
(samejree ?occ ?0cc2)
(subactivity..occurrence ?s ?0cc2)
(repjree?s ?occl)
(not (root_occ ?s ?occl))))
(exists (?occ2)
(forall (?s2)
(implies (reptree ?s1 ?occl)
(root_occ ?s1 ?occl)))))))
9.5.6 Amorphous
CobbiTve ABNseTcs amopdHbIM TOr4a 1 TONIbKO TOrfa, Korga He CyllecTByeT MOBTOPSALMXCA NOf-
[epeBbeB Ha 3TOM Xe AepeBe AeliCcTBUIA.
(forall (?0cc) (iffamorphous ?occ)
(forall (?0cd ?s)
(implies (and (same_tree ?occl ?0cc)
(reptree ?s?occl))
(root_occ ?s ?0ccl)))))

9.6 pammaTuka noBTOpAtOLWEica CTPYKTYpbl BeTBel

Hwxecnegytoume rpammatmyeckne yTBepXAeHNs ycTaHaBIMBAKOT ONMCaHWs TEXHOIOrMYECKoro npowecca
1 BCnomoratesibHble Npasuna, onpegenexHslie B KIF 4ns noBTopstoLweinics CTPYKTypbl BETBEVA.
<repetitive_spec > ::= (forall (< term > ?s1 ?s2)
(iff (do <term >?sl ?s2)
<repjormula >))
< nondet_rep_spec > .:= (forall (< term > ?s1 ?s2)
(iff (do < term > ?s1 ?s2)
(or<repjormula >*)))
< partial_rep_spec > ::= (forall (< term > ?s] ?s2)
(iff (do < term > ?s1 ?s2)
<partialiepjormula >
<repjormula > ::= (exists (< term >)
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(and (subactivity <term > <term >)
(forall (?s3)
(implies (do <term > ?sl ?s3)
(or(= ?s2?s3)
(do < term > ?s3 ?7s2))))))
< partial_rep_formula > ::= (exists (< term > ?s3)
(and (subactivity <term > < term >)
(do <term > ?s1 ?s3)
(or(= ?s2 ?s3)
(do <term > ?s3 ?s2))))

10 CnekTp LeNCTBUIA: NepecTaHOBOYHbIE AepPeEBbS OENCTBUM

[LaHHbIi pasgen xapakrepusyeT Bce onpeaenieHunsi, 06ycIoBEHHbIE CNEKTPOM AeNCTBUiA: NnepecTaHoBOY-
HOEe ilepeBo AeNCTBUIA.

10.1 MpuMUTMBHAA NeKCMKa NepecTaHOBOYHbIX AepeBbeB AeCTBUIA
Jekcuka nepecTaHOBOYHbIX lepeBbeB AeliCTBUIA He TpebyeT NPUMUTUBHBIX COOTHOLLIEHWIA.
10.2 OnpepensieMble COOTHOLIEHWSI MEPECTAHOBOYHbIX IePEBbEB AENCTBUIA

B gaHHOM nogpasaene onpeaeneHsl HUKeceyLwme COOTHOLLIEHNS:
- (reordered ?a):

- (partial_reordered ?a),

- (nondet_roorder ?a);

- (nonorderable ?a).

Kaxpoe noHATVe onpeaensieTcs HedhopMasibHOV CEMaHTUKOW 1 akcomolii KIF.

10.3 Teopuu, 06yC/IOBNEHHbIE NEPECTAHOBOYHLIMU AEePEBbSIMYU AeCTBUIA

[lns naHHO Teoprmn HEO6XOAUMBI:
- act_occ.th;

- complex.th;

- atomic.th;

- subactivity.th:

- occtree.th;

- psl_core.th.

10.4 lehHULMOHANIbHbIE paclUnpPeHnsi, 06YCNOBIEHHbIE NepPecTaHOBOYHbIMU AepeBbAMU Aeii-
cTBUiA

[NA jaHHbIX pacluMpeHunii Heo6xoayMa nepecTaHoBOYHas CTPYKTYpa BETBEVA.
10.5 OnpepeneHnsa nepecTaHOBOYHbIX AepeBbEB AeliCTBUA

[lna nepecTaHOBOYHbIX lepeBbLEB AENCTBUI ONpeaeneHbl HAXECEAYIOLNE NOHATUS.

10.5.1 Reordered

HekoTopoe aelicTBue ABNsSeTca nepeynopsaaodeHHbIM TorAa 1 TO/IbKO TorAa, Korga Habop cobbITui Ha Kax-
[0V BETBM O4HOr0 MUHMMa/ILHOTO iepeBa AeiCTBUIA ABNSETCA NepecTaHoBKO Habopa cobbITWI Ha BETBU ApYroro
Aepesa feincTeuin onsa ?a.
(forall (?a) (iff (reordered ?a)
(forall (?0ccl ?occ2)

(implies (and (occurrence_of ?occl ?a)
(occurrence_of?occ2 ?a))
(branch_autorrx~h»c ?occl ?0cc2)))))

10.5.2 Nondot_reordered

HekoTopoe feiicTBKe ABNSIETCA HEAETEPMUHUPOBAHHO NepeynopsaaoUeHHbIM TorAa U TObKO Toraa, korga
Habop cobbITIA Ha KaXAoi BETBM O4HOTO MUHMMA/ILHOTO AiepeBa AelicTBUIA 4/1a ?a ABNSAETCA NepecTaHOBKOW
Habopa cobbITNiA Ha HEKOTOPOIA BETBU ApYroro MYMHUMasIbHOTO iepeBa AeiicTBuUiA Ansg ?a.
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(forall (?a) (iff (nondQt_reordered ?a)
(forall (?0cd)
(implies (occurrence_of?occl ?a)
(exists (?0cc2)
(and (occurrence_of ?o0cc2 ?a)
(not (same_grove ?occl ?0cc2))
(branch_automorphic ?occl ?0cc2)))))))
10.5.3 Partial_reordered
HekoTopoe feiicTBre ABNSETCS YaCTUYHO NepeynopsaA0YeHHbIM TOrAa U TONbKO TOTAa, Koraa cyllectsyeT
BETBb Takasl, YTo ee Habop COObITUI ABNSIETCS NEepecTaHOBKO Habopa cobbITUIA Ha HEKOTOPOIA Apyroii BeTBu. Mpu
3TOM CyLLleCTBYeT HeKoTopas BeTBb, He ABMAIOLLAACA NepecTaHOBKOW COBbITUI Ha kakoi-Nnbo Apyroi BeTeu,
(forall (?a) (iff (partial_reordered ?a)
(exist (?occl ?occ2 ?0cc3)
(and (occurrence_of ?occl ?a)
(occurrence_of?occ2 ?a)
(not (same_grove ?occl ?0cc2))
(branch_automorphic?occl ?occ2)
(occurrence_of?occ3 ?a)
(same_grove ?occl ?occ3)
(forall (?0cc4)
(implies (and (occurrence_of ?occ4 ?a)
(not (= ?occ2 ?0cc4))
(same_grove ?occ2 ?occ4))
(not (branchautomorphic ?occ2 ?0cc4))))))))
10.5.4 Unorderablo
HekoTopoe AielicTBUe ABNSETCA HeynopsL0YeHHbIM Tor4a U TONbKO TOrAa, KOrAa Hy 0fHa 13 BeTBel HEKOTO-
poro Aepesa [eiicTBUN He SBNSeTCA aBTOMOPNYECKON ANSA Kakoli-nMbo Apyroil BeTBK Ha APYruxX AepeBbax
yKa3aHHOro cnekTpa AeicTBuiA.
(forall (?a) (iff (unorderable ?a)
(forall (?occl ?occ2)
(implies (and (occurrence_of ?ocd ?a)
(occurrence_of?occ2 ?a)
(not(same_grove?occl ?occ2)))
(not (brancfi_automorphic ?occl ?0cc2))))))

10.6 TpamMmaTuka onucaHuii npouecca AN NepecTaHOBOUYHbIX epeBbeB AeicTBuiA

Huxecnegyowe rpaMmMaTmyeckme yTBepXAeHNs yCTaHaBIMBaT ONMCaHNs TEXHO/TOrMYEeCKOoro npoLecca,
onpepeneHHble B KIF 4na nepecTaHOBOYHbIX AE€PEBLEB AENCTBUIA (AKCMOMbI NEPECTAHOBOYHbIX AeNCTBUIA AN
BeTBel).
<reordered_spec > ::= (forall (< variable >)

(implies (occurrence < variable > <term >)
< occurrence_sentence >))
<nondet_reordered_spec > ::= (forall (< variable >*)
(implies (occurrence <variable > <term >)
(or < occurrence_sentence >*)))
< partial_reordered_spec > ::= (or < nondet_reordered_spec >
< nonorderable_spec >)
< nonorderable_spec > ::= (exists (< variable >*)
(and < occurrence_formula >
<branch_spec >))

11 CnekTp AeicTBUiA: yNAOTHAKOWAA CTPYKTypa BeTBeA

[JaHHbIi pasgen xapaktepusyeT Bce onpegeneHusi, 06ycnoBeHHble CNeKTPOM AeliCTBUIA: yNIOTHAIOLW AN
CTPYKTypa BETBEN.
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11.1 MpuMUTUBHAA NTeKCUKa yNAOTHAKOLW el CTPYKTYpbl BETBENA
Jlekcuka ynnoTHAoLW el CTPYKTYpPbl BETBEN He Tpe6yeT NPUMUTUBHbBIX COOTHOLLEHNIA.
11.2 Onpegensemas nekcuka ynnoTHAKLWeER CTPYKTYpbl BETBEN

B faHHOM nogpasgene onpeaeneHsl HAXeCeayoLmMe COOTHOLLIEHUS:
- (compacted ?a);

- (nondet_compacted ?a);

- (partial_compacted ?a);

- (stiff ?a).

Kaxpoe noHaTve onpegensieTcs Hed)opMasibHOW ceMaHTMKOM 1 akcnomoii KIF.

11.3 Teopuu, 06ycNoOBIEHHbIE YNJIOTHAKOLWEN CTPYKTYpOil BeTBEl

[lna paHHON Teopmmn HEO6X0AUMBI:
- act_occ.th;

- complex.th;

- atomic.th;

- subactivity.th:

- occtree.th;

- psl_core.th.

11.4 fethuHNLMOHANbHbIE paclupeHns, 06YC/IOBNEHHbIE YNIOTHAIOLLE CTPYKTYpOii BeTBel
[na AaHHbIX pacluvpeHnii HeobxoarMa nepecTaHoBOYHas CTPYKTypa BeTBeN.
11.5 OnpegfeneHus ynnoTHAOW el CTPYKTYypbl BETBENA

[na ynnoTHAowWweln CTPYKTYpbl BETBEN OnpeAesneHbl HUKecneaytoLme NoHATUS.
11.5.1 Compacted
HekoTopoe aeiicTBre SBAAETCA YNAIOTHEHHbIM TOrAa U TONbKO TOrAa, Korga CyLecTByeT BeTBb Takas, 4To
Habop CO6bITWI Ha KaXXA0 BETBM MUHUMA/TbHOTO iIepeBa AeCTBUI ABNSETCA NepecTaHoOBKOM Habopa cobbITuii Ha
€ro nepeoii BETBU.
(forall (?a) (iff (compacted ?a)
(exists (?ocd)
(and (occurrence_of?ocd ?a)
(forall (?0cc2)
(implies (and (occurrence_of?occ2 ?a)
(not (same_grove ?occl ?o0cc2)))
(brancti_homomaorphic ?occl ?0cc?2))))))))
11.5.2 Nondet_compacted
HekoTopoe aeiicTBre ABNSETCA HeAEeTEPMUHUPOBAHHO YN/IOTHEHHbLIM TOTAA 1 TOSIbKO TOrAa, Korga cyle-
CTBYeT BETBb Takas, 4TO Habop CO6bLITUI Ha KaXA0 BETBM MUHUMA/IbHOTO ilepeBa AeicTBUlA ABNsieTCa nepecTa-
HOBKOI1 Habopa co6bITUiA Ha ero NepBo BETBY.
(forall (?a) (iff (nondet_compacted ?a)
(forall (?0cd)
(implies (ocajrrence_of ?occl ?a)
(exists (?0cc2)
(and (occurrence_of?occ2 ?a)
(not(same_grove?occl ?occ2))
(branch_homomorphic ?occl ?0cc?2)))))))
11.5.3 Partial_compacted
HekoTopoe fgelicTBMe ABNSETCA YACTUYHO YN/IOTHEHHBIM TOrAa 1 TONbKO TOrAa, KOrfa cyliecTByeT BETBb
Takas, 4To Habop COObLITWIA Ha HEKOTOPOW BETBM (HO HE Ha BCEX) MUHMMAJILHOTO AepeBa feiicTBUi sBnseTcs
nepecTaHOBKOli Habopa COObITUIA Ha ero NepBoi BETBU.
(forall (?a) (iff (partial_compacted ?a)
(exists (?occl ?occ2 ?0cc3)
(and (occurrence_of?occl ?a)
(occurrence_of?occ2 ?a)
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(not (same_grove ?occl ?0cc2))
(branch_homomorphic ?occl ?occ2)
(occurrence_of?occ3 ?a)
(same_grove ?0cc3 ?0ccl)
(forall (?occ4)
(implies (and (occurrenceof ?occ4 ?a)
(not(= ?occ2 ?0cc4))
(same_grove ?0cc2 ?0ccd))
(not (branch_homomorphic ?occ2 ?0cc4))))))))
11.5.4 Stiff
HekoTopoe feiicTBue ?a fABnseTcs HecrnbaembIM TOrAa v TONbKO TOrAa, KorAa Hu ofHa U3 BETBEN HEKOTOPO-
ro AepeBa feiicTBUI AN ?a He SiBNSieTCA anMMopdmyeckoli 415 BETBEI kakoro-n1nbo Apyroro Aepesa AelicTuii
onsa ?a.
(forall (?a) (if (stiff ?a)
(forall (?occl ?occ2)
(implies (and (occurrence_of ?ocd ?a)
(occurrence_of?occ2 ?a)
(not (same_grove ?occl ?0cc2)))
(not (branch_homomorphic?occl ?occ2))))))

11.6 TpammaTuvKa ynioTHAOLWEN CTPYKTYpbl BETBEN

Hwxecnegytowye rpaMmMaTmyeckme yTBepXxaeHns ycTaHaBIMBatoT ONncaHns TEXHOIOrMYeCcKoro npouecca,
onpegenexHble B KIF 4nsa ynnoTHAOLLEN CTPYKTYPbI BETBEWA.
< compacted_spec > ::= (forall (< variable >)
(implies (occurrence < variable > <term >)
(exists (< variable >)
(and (occurrence < variable > <term >)
< occurrence_ax»om >)))))
< nondet_compacted_spec > ::= (forall (< variable >)
(implies (occurrence < variable > <term >)
(exists (< variable >)
(and (occurrence <vanable > < term >)
(or <occurrence_axiom >%))))))
< partial_compacted_spec > ::= (or <nondet_compacted_spec >
< stiff_spec >)
< stiff_spec > ::= (exists (< variable >*)
(and < occurrence_formula >
< branch_spec >))

12 CnekTp OeicTBuii: aepeBbsa AeiiCTBUIA 1N NepeynopsigovnBaHme

[JaHHbIii pasgen xapakrepusyeT Bce onpejeneHns, 06yCcnoB/ieHHble CNeKTPOM AeliCTBUIA: fepeBba Aeii-
CTBWIA M NepeynopafoUnBaHme.

12.1 MpuMUTUBHAA NeKCMKa fepeBbeB AeCTBUIA 1 NepeynopsgoumBaHuns

TNekcvka fepeBbEB AeNCTBIUIA M NepeynopsaoUMBaHns He TPeGyeT NPUMUTUBHBLIX COOTHOLLEHWA.

12.2 Onpegensemas nekcuka gepesbeB AelCTBUIA 1 NnepeynopafoynsaHns

B naHHOM nogpasgesne onpedeneHb! HUxXecneayoLie COOTHOLWEHUS:

- (treeordered ?a);

- (partialjreeordered ?a);

- (nondet_treeordered ?a);

- (scrambled ?a).

Kaxkpgoe noHaTve onpegensietcs Hed)OpMasibHOW ceMaHTMKOM 1 akcnomoii KIF.
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12.3 Teopuu, 06ycnoBfieHHble epeBbAMU AeliCTBUIA U NepeynopsifoumBaHuem

[na naHHol Teopun HEO6XOANMBI:
- act_occ.th;

- complex.th;

- atomic.th;

- subactivity.th:

- occtree.th;

- psl_core.th.

12.4 ledhHULMOHAbHBIO pacllupeHns, 06ycnoB/eHHble AepeBbsiAMU AelicTBUI 1 nopoynopsaao-
umBaHuem

[nsi faHHbIX pacluMpeHunii Heo6XoaMMbI CTPYKTYpa BETBEN 1 yNOpsiA0UMBaHME.
12.5 OnpegeneHns nepeBbeB AeiCTBUI U NepoynopsAouMBaHUs

[ins nepeBbeB AeliCTBUI 1 NOpeynopaA0UMBaH1S onpeaeneHbl HxecneayoLlume NoHsAThS.
12.5.1 Treeordered
HekoTopoe felicTBue ynopsifoveHo Hadepese TorAa 1 TO/IbKO Torga, KorAa 415 HeKoToporo cobbITUA 0gHO
KOpHEeBOe Co6biTMe aBTOMOP(IHO KOPHAMM BCEM MPOUYNM KOPHEBLIM COBBLITUAM A8 APYTMX COObITUI faHHOro
nencTeus.
(forall (?a) (iff (treeordered ?a)
(forall (?occl ?occ2)
(implies (and (occurrence_of ?occl ?a)
(occurrence_of?occ2 ?a)
(not(same_grove?occl ?occ2))
(root_automorphic ?occl ?0cc2)))))
12.5.2 Nondot_treeordered
CobbiTve HeAeTepMUHMPOBAHHO YNOPSA0YEHO Ha lepeBe Torga M TOIbKO TOrAa, Koraa Kaxaoe KopHeBoe

co6bITIE MUHUMASILHOTO AepeBa AeACTBUIF aBTOMOPCHHO KOPHSMU HEKOTOPOMY APYroMy KOPHEBOMY COObITUIO HA
nepese CoObITUiA.

forall (?a) (iff (nondet_troeordered ?a)
(forall (?0cd)
(implies (occurrence_of ?occl ?a)
(exists (?o0cc2)
(and (occurence_of ?occ2 ?a)
(not (same_grove ?occl ?0cc2))
(root_automorphic ?occl ?0cc?2)))))))
12.5.3 Partial_treeordered
HekoTopoe fieiicTB1e YaCTUUYHO yNOPAA0HEHO Ha iepeBe TOrAa 1 TONbKO Torga, Koraa CyLecTBYHT KOpHe-
Bble COObITMS MUHMMaJILHOTO AepeBa AelicTBUl, aBTOMOP(HbIE KOPHAMY HEKOTOPBIM APYTM KOPHEBbLIM COGbI-
TMAM Hagepese cobbITUiA. Mpu 3TOM CyLLECTBYIOT KOPHEBbIE COObLITUS, HO aBTOMOPMHbIE KOPHAMMW KaKoMy-n11n60o
APYromy KOpHeBOMY COGbITMIO.
(forall (?a) (iff (partialjreeordered ?a)
(exists (?occl ?occ2)
(and (ocajrrence_of ?occl ?a)
(occurrence_of?occ2 ?a)
(not (same_grove ?occl ?0cc2))
(root_automorphic?occl ?0cc2)
(forall (?0cc3)
(implies (and (occurrence_of ?occ3 ?a)
(not (same_grove ?0cc3 ?0cc2)))
(not (root_automorphic ?occ3 ?0cc2))))))))
12.5.4 Scrambled
HekoTopoe felicTBre ABNAeTca 3ampoBaHHbIM TOrAa U TObKO TOrAa, Korja Hy ofHa U3 BeTBEN HEKOTOPO-
ro Aepesa AeiicTBUiA He aBTOMOPCHA KOPHSAMMW KakoMy-/Mb0 ApyroMy AepeBy AeCTBUIA.
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(forall (?a) (iff (scrambled ?a)
(forall (?occl ?occ2)

(implies (and (occurrence_of?ocd ?a)
(occurrence_of ?occ2 ?a)
(not(same_grove?occl ?occ2)

(not (root_automorphic ?occl ?0cc2))))))

12.6 TpammaTVKa fepeBbeB AelicTBWII N NepoynopAAoYuBaHUs
HwkecnegytoLve rpaMmMaTyeckie yTBEPXKAEeHUs ycTaHaB/IMBAOT ONMCaHWsi TEXHOJIOTMYECKOTO npoLiecca,

onpegeneHHsle B KIF gns aepeBbeB AeCTBWIA 1 NepeynopagoUmBaHus.
<treeordered_spec > ::= (forall (< vanable >)

(implies (occurrence < vanable > < term >)
<ordered_sentence >)) |
(forall (< variable >)
(implies (occurrence < variable > < term >)
< ordered_fbrmula >))

< nondet_treeordered_spec > (forall (< variable >)

(implies (occurrence < variable > < term >)
(or <ordored_sentence >*)))

< partial_treeordered_spec > ::= (forall (< variable >)

(implies (occurrence < variable > < term >)
(or {< ordered_sentence >* |
<orderedJist >*})))

< scrambled_spec > ::= (forall (< variable >)
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(implies (occurrence < variable > < term >)
(or <orderedjist >*)))

13 CnekTp 1 BK/IHOYeHWe noanepesa

[aHHblll pa3fen xapakrepusyeT Bce onpeesneHns, 06ycnoBeHHbIE CNEKTPOM M BK/THOYEHEM NoAAepeBa.
13.1 MpuMMUTUBHAA NeKCMKa CnekTpa u BKIYeHUs nogaepesa

Jlekcuka cnekTpa 1 BKII0YeHUs nogaepesa He TpebyeT MPUMUTUBHBIX COOTHOLLEHUIA.
13.2 Onpegensaemas /iekCuKa cnekTpa n BKIOYEHNA nogaepesa

B naHHOM nogpa3sfene onpeaenieHbl HUKecneayoLme COOTHOLEHNS:

- (subtree_embed ?occl ?occ2 ?a).

- (multiple_outcome ?a);

- (weak_outcome ?a);

- (nondet_outcome ?a);

- (immiscible ?a).

Kaxz0e noHsTe onpeaenseTcst Hed)opMasibHOW CEMaHTMKON 1 akcmomoli KIF.

13.3 Teopumn, 06ycnoBAEHHbIE CNEKTPOM U BKOUYEHNEM NoagepeBa

[lns paHHol Teopun HEO6X0ANMBI:

- act_occ.th;

- complox.th;

- atomic.th;

- subactivity.th:

- occtree.th;

- psl_core.th.

13.4 JohHULNOHAbHbIE pacllMpeHnsi, 06YCNOBMEHHbIE CNEKTPOM M BK/IKDYEHNEM noagepeBa
[inA cnekTpa v BKIOYeHWS nogaepesa AetHNLMOHANbHbIE paclUMpeHust He TpebytoTcs.

13.5 OnpegeneHns cnektTpa v BKIOYEHUA nognepesa

[na cnekTpa n BKNoYeHnsa nogaepesa onpefesieHbl HuKecneayoLme noHaTus.
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13.5.1 Subtree_embed
OfHO MUHUMasbHOE AepeBo AelCTBUIA AN ?a MOXeT 6blTb BCTPOEHO B Apyroe noAgepeso Torga v ToNbko
TOrga, Korga Kakoi-nm6o Habop co6bITUIA Ha AepeBe C KOPHAMU B ?S1 MOXET 6bITb OTOGPAXEH Ha Kakoli-1m60o
Habop cobbITUA Ha fAepeBe C KOPHAMM B ?S2 Tak. YTO YNopsA0UnBaHne coxpaHseTcs.
(forall (?s1 ?s2 ?a) (iff (subtree_embed ?s1 ?s2 ?a)
(forall (?s3)
(implies (min_precedes ?s1 ?s3 ?a)
(exists (?s4)
(and (min_precedes ?s2 ?s4 ?a)
(iso_occ ?s4 ?s3)))))))
13.5.2 Multiple_outcome
HekoTopoe aelicTBME ABNSETCS MHOrO3HaYHbIM TOra 1 TO/IbKO TOrAa, Koraa kakme-nnbo asa aepesa geli-
CTBWIA MOTYT GbITb BCTPOEHbI OJHO B Apyroe.
(forall (?a) (iff (multiple_outcome ?a)
(forall (?s1 ?s2)
(implies (and (root ?s1 ?a)
(root ?s2 ?a))
(or (subtree_embed ?sl1 ?s2 ?a)
(subtree_ombed ?s2 ?s1 ?a))))))
13.5.3 Weak_outcome
HekoTopoe aeiicTeBre ?a sBnsieTca cnabbim Torga v TONbKO Toraa, Korga cyLecTByeT MYHUMabHoe AepeBo
LelicTBUiA, KOTOPOE MOXET BbITb BCTPOEHO BO BCE NPOUve MUHUMaIbHbIE AepeBbs AecTBYI ANs ?a.
(forall (?a) (iff (weak_outcome ?a)
(exists (?s1)
(and (root ?s1 ?a)
(forall (?s2)
(implies (root ?s2 ?a)
(subtree_embed ?s2 ?s1 ?a)))))))
13.5.4 Nondet_outcome
HekoTopoe feficTBMe ?a MMeeT HefleTePMUHPOBAaHHbIN pe3y/bTar Torda v TOMIbKO TOrAa, Koraa CylecTsyeT
MWHUMasIbHOE ilepeBo AeNCTBUI, KOTOPOE MOXET 6bITb BCTPOEHO BHYTPb APYTMX MUHUMANbHBIX epeBbeB feli-
cTBWIA ANnAa ?a. Mpu 3TOM CyLEeCTBYIOT OTAe/IbHble HEBCTPanBaeMble BETBU.
(forall (?a) (iff (nondet_outcome ?a)
(exists (?s1 ?s2 ?s3)
(and (root ?s1 ?a)
(root ?s2 ?a)
(subtree_embed ?s2 ?sl ?a)
(root ?s3 ?a)
(forall (?s4)
(implies (root ?s4 ?a)
(not (or (subtree_embed ?s3 ?s4 ?a)
(subtree_embed ?s4 ?s3 ?a)))))))))
13.5.5 immiscible
HekoTopoe felicTBue ABNSETCS HeCMeLLMBaeMbIM TOrAa U TOMIbKO TOrAa, KOrAa H1Kakoe 13 iepeBbeB Cnek-
Tpa He MOXeT ObITb BCTPOEHO B kakoe-nnbo Apyroe Aepeso.
(forall (?a) (iff (imiscible ?a)
(forall (?s1 ?s2)
(implies (and (root ?s1 ?a)
(root ?s2 ?a))
(not (or (subtree_embed ?s1 ?s2 ?a)
(subtree_embed ?s2 ?s1 ?a)))))))

13.6 pammaTvka nepecTaHOBOYHOWN CTPYKTYpbl BeTBel

pamMmMaTunka onncaHuii npolecca [/ NepecTaHOBOYHOWN CTPYKTYpbl BETBEN 3KBMBa/IEHTHA rpamMmaTike yT-
BepXaeHnii 06LLero onucaHns TEXHOIOMMYEeCKOro npouecca B cootBeTcTBum ¢ MICO 18629-11.
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14 BcTpauBarowme orpaHUYeHus gasa gencTesui

,ﬂ,aHHbIVI pasgen xapakrepusyeT BCce onpeaesieHuns, O6yCI'IOBI'IeHHbIe BCTpanBarLWMMn orpaHn4eHnammn ona

[AeincTBui.

14.1 MpuMUTMBHASA NIEKCMKA BCTpanBaLW X OrpaHu4YeHnii ons neicTeni
Jlekcuka BCTpavBaroLmMX orpaHUyeHuii Ansa AercTenin He TpebyeT NPUMUTUBHBIX COOTHOLLEHWN.
14.2 Onpepgensemas nekcuka BcTpanBalL X orpaHuYeHunii ona nencTeunii

B gaHHOM nogpasgene onpefeneHbl HUKecnefyoLe COOTHOLLEHUS:
- (live_branch ?s1 ?s2 ?a):
- (embedded ?s1 ?s2 ?a):
- (dead_branch ?sl1 ?s2 ?a);
- (dead_occurrence ?sl1 ?s2 ?a);
- (embed_tree ?sl ?s2 ?s3 ?a):
- (subocc_equiv ?s1 ?s2 ?s3 ?a);
- (unrestricted ?occ).
Kaxxpoe noHaTve onpegenseTcs Hed)OpMasibHOW ceMaHTMKON 1 akcnomoii KIF.

14.3 Teopun, 06yCNOBNEHHbIE BCTPaNBaOLWMMUN OTPaHUYEeHUAMMN 4NA AeAcTBniA

[ins paHHol Teopun HEO6X0ANMBI:
- act_occ.th;

- complex.th:

- atomic.th;

- subactivity.th:

- occtree.th:

- psl_core.th.

14.4 fledpUHMLMOHANbHbIE paCLUMPEHUs, 06YC/IOB/IEHHbIE BCTPAMBAOLWMMUN OrpaHUYeHnsIMuN Ans
nencTeuin

[ns BCTpanBaioLLyx OrpaHuyeHnii 4na aeicTBuii AeMHULMOHAbHbIE PACLLUMPEHNs He TPeByoTCs.
14.5 OnpepeneHusi BCTpamBawLW X OrpaHnyeHunii 4nsa neincTenii

[ina BcTpamnBatoLLmx orpaHuyeHunii Ans feiicTBYi onpeaeneHbl HKECNeLyOLWMe NOHATUS.
14.5.1 Live_branch

CoO6bITVE ?S2 HAXOAWTCS Ha XMBOI BETBY HEKOTOPOrO BCTPOEHHOTO iepeBa AelcTBUi A/18 ?a ¢ KopHeM ?s1

TOr/a v TONbKO TOrAa, KOorja OHO ABASETCA COObITUEM Ha yKa3aHHOV BETBU.
(forall (?s1 ?s2 ?a) (iff (live_branch ?sl ?s2 ?a)
(exists (?occ)

(and (occurrence_of ?occ ?a)
(root_occ ?s1 ?occ)
(min_precedes ?s1 ?s2 ?a)))))

14.5.2 Embedded

Co6bITUE ABMSAETCA 3/1EMEHTOM NOIOXUTENBHOTO MaKCMMaslbHOTo BCTPOEHHOro nogaepesa Toraa v Tofibko

TOrA@, KOrfa OHO SAB/IAETCA BHELHUM COBbITUEM, HaxXOAAWMUMCA Mexay ByMs COOGbITUSIMU Ha BETKe fAepeBa
COGbITHIA.

(forall (?s1 ?s2 ?a) (iff (embedded ?s1 ?s2 ?a)

(exists (?s3)
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(and (root ?s2 ?a)
(min_precedes ?s2 ?s3 ?a)
(precedes ?s2 ?s1)
(precedes ?s1 ?s3)
(not (min_precedes ?s1 ?s3 ?a)))))
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14.5.3 Dead_branch
HekoTopoe cob6biTe ?S2 HaxoaMTCA Ha MEePTBOW BETBM N0 OTHOLLEHWIO K HEKOTOPOMY AepeBY AeNCTBUIA NS
?a C KOPHEBbIM COObITMEM ?S1 TOrga M TO/IbKO TOrAa, Koraa cobbiTue ?s2 HaxoAMTCA Ha BETBW, M30MOPGHOI
HEKOTOPOVi BETBU BCTPOEHHOIO AiepeBa AelicTBril. CobblTue ?s2 ABNAETCA CaMbiM PAHHUM MePTBbIM COObITVEM NO
OTHOLLEHVIO K AepeBy AeCTBUIA AN ?a C KOPHEBbIM CO6bITUEM ?S1 Torga v ToNbKo TOrAa, Koraa OHO sBnseTcs
nocnegyoLwmm 371eMeHTOM COBbITUS, He ABNSIOLWErocsa NNCTOM Ha fepeBe feiicTBuii. Mpy aToM Ha AepeBe He
CyliecTByeT COObITUIA, MPONCXOAALLMNX NO3XKE, Yem ?S2.
(forall (?s1 ?s2 ?a) (iff (dead_branch ?sl1 ?s2 ?a)
(exists (?al ?s3)
(and (root ?sl ?a)
(min_precedes ?s1 ?s3 ?a)
(not (leaf ?s37?a))
(= ?s2 (successor ?al ?s3))
(not (exists (?s4)
(and (precedes ?s3 ?s4)
(min_precedes ?s3 ?s4 ?a))))))))
14.5.4 Dead_occurence
Co06bITVe A1 BHELLHero AecTBNA ?s2 ABNSeTCA MepTBbIM COObITUEM MO OTHOLLEHWIO KAepeBy feiiCcTBuiA
?a C KOpHeBbIM COObITMEM ?S1 TOrAa 1 TOMbKO TOrAa, Korga ?s2 HaxoAnTCa Mexay ABYMS COObITUSMMN AeACTBUIA
Ha MepTBOW BeTBU ?a.
(forall (?s1 ?s2 ?a) (iff (dead_occurrence ?s1 ?s2 ?a)
(exists (?s3)
(and (dead_branch ?s1 ?s3 ?a)
(precedes ?s1 ?s2)
(precedes ?s2 ?s3)))))
14.5.5 Embed_treo
?s1 1 ?s2 ABNATCA COOLITUAMMN NOAAEVCTBUIA ?a. KOTOPbIE ABNAIOTCA 3/IeMEHTaMM TOr0 e BCTPOEHHOro
Aepesa cobbITWiA 419 ?7a C KOpHeM ?s3.
(forall (?s1 ?s2 ?s3 ?a) (iff (embed_tree ?sl ?s2 ?s3 ?a)
(exists (?al ?a2)
(and (subactivity ?al ?a)
(subactivity ?a2 ?a)
(occurrence_of ?s1 ?al)
(occurrence_of ?s2 ?a2)
(or (live_branch ?s3 ?s1 ?a)
(dead_branch ?s3 ?s1 ?a))
(or (live_branch ?s3 ?s2 ?a)
(dead_branch ?s3 ?s2 ?a))))))
14.5.6 Subocc_equiv
[1Ba cobbITnA ?s1. ?S2 ABMATCA 9KBUBA/IEHTHBIMU HA YPOBHE NOACOObLITUS B OTHOLLIEHWM ?a TorAa 1 TOSIbKO
Torga, Korga OHW ABNSAKTCA 3/IeMeHTaMM TOro e MakcMasibHO BCTPOEHHOrO NogaepeBa ?a ¢ KOPHeBbIM COObI-
TMeM ?s3. 1 OHW AB/IATCA COOLITUAMW NOAAENCTBUI U COrNAcyTCSA HE3aBUCUMO OT TOT0, SAB/IAKOTCA I OHU
cobbITUAMU NoaaencTBuli cobbITHA ?a.
(forall (?s1 ?s2 ?s3 ?a) (iff (subocc_equiv ?s1 ?s2 ?s3 ?a)
(and (embed_tree ?s1 ?s2 ?s3 ?a)
(iff (min_precedes ?s3 ?s1 ?a)
(min_precedes ?s3 ?s2 ?a))))
14.5.7 Unrestricted
CobbITe ?0cC ABMSETCA HeCBA3aHHbIM TOrAa M TOMbKO TOrAa, Korfa Kaxgas BeTBb MakCUMasibHOro
BCTPOEHHOro NoAjepeBa ABNSETCA XMBOIA.
(forall (?occ) (iff unrestricted ?occ)
(forall (?a ?s1 ?s2 ?s3)
(implies (and (occurrence_of ?occ ?a)
(root_occ ?s3 ?0occ)
(embedjree ?sl ?s2 ?s3 ?a))
(subocc_equiv ?sl ?s2 ?s3 ?a)))))
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14.6 FpammaTuka BCcTpauBaLWUX orpaHuyeHuii ans geiicteunii

pammaTunka onMcaHuii npouecca A5 BCTpamBatoLLmnx orpaHuyeHnii Ans feicTBunii 3KkBMBasIeHTHa rpaMma-
TUKE YTBEPXAEHWIA 06LLLEro onucaHus TEXHOI0MMYECKOro npotiecca B cooTBeTcTBum ¢ CO 18629-11.

15 CkeneTHble AepeBbs AecTBUA

[aHHbIll pa3gen xapaktepusyeT Bce onpefeneHns, 06ycnoBneHHble CKeNeTHbIMU fepeBbAMY AeACTBUA.
15.1 MpuMUTUBHAA NeKcukKa CKeneTHbIX epeBbeB AeNCTBUI

Jlekcuka ckeneTHbIX AepeBbeB AeliCTBNI He TpebyeT NPUMUTHBHBIX COOTHOLLEHWIA.

15.2 Onpepgensiemasn nekcrMka CkeneTHbIX fepeBbeB AeWCTBUIA

B faHHOM nogpasgene onpefeneHb! HUXecneayoLe COOTHOLWEHUS:

- (fused ?occ);

- (embed_occ ?0occ);

- (free ?0cc);

- (assisted ?occ);

- (helpless ?occ);

- (unbound ?occ);

- (bound ?occ);

- (strict ?occ).

Kaxgoe noHsTve onpeaenseTcst Hed)opMasibHOW CEMaHTMKON 1 akcuomoii KIF.

15.3 Teopuu, 06ycnioBNeHHbIE CKENETHLIMU AepeBbAMU AeCTBUIA

[ins faHHOI Teopun HEOGXOAMMbI C/lieflytoLMe BcriomoraTtesibHble Teopum: act_occ.th: complex.th; atomic.th;
subactivity.th; occtree.th: psl_core.th.

15.4 lledhHMLMOHANbHbIE paclMpeHns, 06yCNOBNEHHbIE CKENEeTHbIMU AePEBbAMMN AEACTBNA
[ns naHHbIX paclunpeHnii Heo6xoaMMbI BCTpanBarLue orpaHnyeHust Ans aeicTBuii.
15.5 OnpepeneHns ckeneTHbIX AepeBbEB AeNCTBUA

[inA ckeneTHbIX epeBbeB AeCTBUI onpefeneHbl HkecneaytoLme noHaTms.
15.5.1 Fused
Co6bITue ?0cC ABASETCS pacnaaBfieHHbIM TOra v TONbKO TOrAa, Koraa kaxaoe cobbiTre, pacnonioxeHHoe
MeXAy KOPHEBLIM M INCTOBLIM COBLITMEM, TaKXe ABNSETCA COObITUeM ?0ccC (HO yxe AN NnoaaencTams).
(forall (?0cc) (iff (fused ?occ)
(forall (?s1 ?s2 ?s3)
(implies (and (root_occ ?s1 ?occ)
(subactivity.occurrence ?s2 ?occ)
(precedes ?s1 ?s3)
(precedes ?s3 7s2))
(subactivity_occurrence ?s3 ?0cc)))))
15.5.2 Embedd_occ
BeTBb iepeBa coObITUIA, cogepxallas cobbiTue ?0CC, MOXET ObITb BCTPOEHA B MEPTBYIO BETBb HA TOM Xe
MakCMMasIbHOM BCTPOEHHOM NoAfepese.
(forall (?0cc) (iff (embed_occ ?occ)
(forall (?a ?s ?s1 ?s2 ?s3)
(implies (and (occurrence_of ?occ ?a)
(root_occ ?s ?occ)
(next_subocc ?s1 ?s2 ?occ)
(precedes ?s1 ?s3)
(precedes ?s3 ?s2))
(exists (?s4 ?s5 ?s6)
(and (precedes ?s4 ?s5)
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(precedes ?s5 ?s6)
(iso_occ ?s4 ?s1)
(iso_occ ?s5 ?s3)
(iso_occ ?s6 ?s3)
(dead_branch ?sl1 ?s4 ?a)
(dead_branch ?s1 ?s6 ?a)))))))
15.5.3 Free
Cob6bITue sABnsieTcs CBOGOAHBLIM TOrAa U TOMbKO TOrAa, Korga Ha 3TOM Xe AepeBe CyLeCcTBYHOT Kak pacnias-
NIeHHble CO6bITYSA, Tak Y HepacniaB/ieHHbIe COObITUS. DTO BCE PaBHO YTO He CYLLLECTBYHOT HEOOX0AMble BHELLHNE
cobbITUSA.
(forall (?occ) (iff (free ?occ)
(exists (?occl ?occ2)
(and (same_tree ?occ ?occl)
(samejree ?occ ?0cc2)
(not (fused ?occl))
(fused ?0cc2)))))
15.5.4 Assisted
Co6bITre ABMSETCA acCMCTMPOBaHHbLIM TOTa U TO/IbKO TOTAA, KOrAa Kaxa0e CoObITE Ha 3TOM Xe lepeBe He
pacnnasneHo. DTO BCe paBHO YTO CYLLECTBYIOT HEO6X0AMMble BHELLHME COObITUS.
(forall (?occ) (iff (assisted ?occ)
(forall (?0cd)
(implies (samejree ?occ ?o0cd)
(not (fused ?occl))))))
15.5.5 Helploss
HekoTopoe aeiicTBue siBNseTcs 6ecnomMoLHbIM TOr4a U TO/IbKO TOrAa, Korga Mexay Kakumu-nm6o asyms
CO6LITUSAMM CYLLECTBYET BHELLHEE COObITME. 3TO BCe paBHO KOrAa BHELLHVe AelicTBUS Bcerga Heo6xoanMbl,
(forall (?occ) (iff (helpless ?occ)
(forall (?s1 ?s2)
(implies (next_subocc ?s1 ?s2 ?occ)
(exists (?s3)
(and (precedes ?s1 ?s3)
(precedes ?s3 ?7s2)
(not (subactivity_occurrence ?s3 ?0cc))))))))
15.5.6 Unbound
Cob6bITue SIBNAETCHA HECBA3aHHbLIM TOTAA U TOMIbKO TOTAA, KOr4a HU O4HO U3 COObITUI HA 3TOM Xe AEPEBO He
MOXeT 6bITb BCTPOEHO BHYTPb MEPTBOI BETBU. DTO BCE PaBHO KOrJa 3anpeLleHHble BHEeLWHVe 4eiCTB/SA OTCYT-
CTBYHOT.
(forall (?occ) (iff (unbound ?occ)
(forall (?o0cd)
(implies (samejree ?ocd ?occ)
(not (embed_occ ?0cd))))))
15.5.7 Bound
Cob6bITHe ABNAETCA CBA3aHHbIM TOr4a v TO/IbKO TOrAa, Koraa Ha 3TOM Xe [lepeBe CyLLeCTBYHT COObITHS,
KOTOPbIEe MOTYT GbITb BCTPOEHbI BHYTPb MEPTBO BETBW. STO BCE PABHO YTO CYLLLECTBYIOT 3anpeLLeHHble BHELLHNe
nencTeus.
(forall (?0cc) (iff (bound ?occ)
(exists (?occl ?occ2)
(and (samejree ?occl ?0cc)
(not (embed_occ ?o0cd))
(samejree ?0cc2 ?occ)
(embed_occ ?0cc2)))))
15.5.8 Strict
Co6bITue SABNSETCA CTPOrMM TOrAa ¥ TOJ/IbKO TOrAa, Koraa Bce COObITUSI Ha 3TOM Xe AepeBe pacniaB/ieHbl.
OTO BCe paBHO YTO BCE BHELLHUE COObITUSA 3anpeLLeHbl.
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(forall (?0cc) (iff (strict ?occ)
(forall (?o0cd)
(implies (same_tree ?occ ?0ccl)
(fused ?0occl)))))

15.6 [pammaTuka ckefeTHbIX JOPEeBbEB AelCTBUA

pammaTuka onncaHuii npotiecca 419 CKeNeTHbIX 4epeBbLEB AeNCTBUI 3KBMBAIEHTHA FpaMMaTike YTBEpPX-
[OEeHW 06LLEero onMcaHnsa TEXHOIOTMYECKOro npolecca B cooTseTcTBum ¢ MICO 18629-11.

16 Hepenvmble AelicTBUS: NapannennsMm BBepx

[JaHHblii pasfen xapakrepuayeT Bee onpeeneHnsl, 06ycroBeHHble HeleNMMbIMU AeliCTBUAMU ¢ napasnse-
JIM3MOM BBEpX.

16.1 MpuMUTUBHASA NTeKCUKa HeJeNUMbIX AeACTBMIA: napannenusm BBepx
Jlekcrika HeAenMMbIX AeicTBuiA (Mapannesnmsm BBepPX) He TpebyeT NPUMUTMBHbBIX COOTHOLLUEHWIA.
16.2 Onpepensemas nekcuka HefenMMbIX 4eACTBUIA: napannennsMm BBepX

B aaHHOM nogpasgerne onpefeneHb! HUXecneayoLie COOTHOLWEHUS:

- (natural ?a ?s);

- (artificial ?a ?s):

- (performed ?a ?s):

- (up_ghost ?a ?s);

- (up_conflict ?a ?s):

- (quark ?a ?s).

Kaxxpoe noHsaTve onpefensietcs Hed)OpMasibHOW cemMaHTrKol u akcuomoin KIF.

16.3 Teopuun, 06ycnoBfeHHbIE HEAENVMbIMU AeACTBUAMMN: NapaniennsMm BBepx

[lns naHHOI Teopyn HeO6X0AMMbI BCMOMOraTe ibHble Teopun: act_occ.th; complex.th: atomic.th; subactivity,th;
occtree.th; psl_core.th.

16.4 lodhMHULMOHAbHbIE paclUpeHns, 06YCNOBeHHble HefeNMMbIMU felicTBUSAMU: napan-
Nenu3mM BBEPX

[ONna HeaenvMbIx AeiicTBuii (napannenusm seepx) 4eUHNULMOHAbHbIE PaCLUMPEHUS He TpebytoTcs.
16.5 OnpefeneHus HeAeNUMbIX AeCTBWIA: napaniennsMm BBepx

[na Hepgenumbix AeicTBUiA (Napannenusm BBepX) OnpeseneHbl HUKecnefyoLme noHATus.
16.5.1 Natural
HekoTopoe felicTBre ABNSETCA eCTECTBEHHbIM TOr4a M TO/IbKO TOrAa, Korfa OHO AB/IAETCA NoAfeicTBUeM
0151 KaKoro-nNn6o AencTBUs, BbINOTHEHUE KOTOPOr0 BO3MOXHO KOrga-nn6o.
(forall (?a ?s) (iff (natural ?a ?s)
(forall (?al)
(implies (and (poss ?a ?s)
(poss?al ?s))
(subactivity ?a?al)))))
16.5.2 Artificial
HekoTopoe aeiicTBue aBAseTcs UCKYCCTBEHHbIM TOTA4a 1 TO/IbKO TOrAa, KOrAa ero BbiNo/IHEHNE BO3MOXHO
COBMECTHO C Kakum-m6o apyrum geliictenem.
(forall (?a ?s) (iff (artificial ?a ?s)
(forall (?al)
(implies (and (poss ?a ?s)
(poss ?al ?s)
(not (subactivity ?al ?a)))
(poss (cone ?a ?al) ?s)))))
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16.5.3 Performed
HekoTopoe felicTBMe ABNSETCA BbINOIHAEMbIM TOr4a 1 TO/IbKO TOrAa, Korga CyLecTByoT NoAAencTBums,
HEBO3MOXHble A/151 BbINO/IHEHWS, €C/I BO3MOXHO Yka3aHHoe AeiicTaue.
(forall (?a ?s) (iff (performed ?a ?s)
(exists (?al ?a2)
(and (subactivity ?al ?a)
(subactivity ?a2 ?a)
(poss ?a ?s)
(not (poss (cone ?al ?a2) ?7s))))))
16.5.4Up_ghost
HekoTopoe geficTBue ABNSETCA NapasuTHbLIM TOrAa 1 TOSIbKO TOrAa, Koraa npy BO3MOXHOCTY CynepaencTans
OHO TakKXe BO3MOXHO.
(forall (?a ?s) (iff (up_ghost ?a ?s)
(forall (?al)
(implies (and (poss ?al ?s)
(subactivity ?a?al))
(poss ?a ?s))))
16.5.5 Up_conflict
HekoTopoe aeiicTere ABNAETCA KOHDMKTHLIM TOrAa U TOMLKO TOrAa, Korga npu BO3MOXHOCTM €70 COBMECT-
HOVi KOMMO3ULIMK C KaKUM-/TMB0 APYTUM AEeCTBUEM TaKkkKe BO3MOXHO OHO 13 UX NOAAEACTBUIA.
(forall (?a ?s) (iff (up_conflict ?a ?s)
(forall (?al)
(implies (poss (cone ?a ?al) ?s)
(or (poss ?a ?s)
(poss ?al ?s)
(subactivity ?a ?al))))))
16.5.6 Quark
HekoTopoe aelicTBMe IBNAETCA KBAPKOM TOrAa M TONbKO TOraa, Koraa caMo OHO HEBO3MOXHO B M3015LMN,
0/1HaKO BO3MOXHbI €ro cynepaeincTaus.
(forall (?a ?s) (iff (quark ?a ?s)
(exists (?al ?s)
(and (atomic ?al)
(subactivity ?a ?al)
(poss?al ?s)
(not (poss ?a ?7s))))))

16.6 pammaTtuka HefenuMbIX A4eliCTBUA: napannennsm BBepx

pammaTuka onncaHuii npolecca Ana HefennMbix AeiiCcTBIIA (Napannennsm BBepx) 3KB1BasieHTHa rpaMma-
TUKe YTBEPXAEHUIA 06LLLEro onvcaHnst TEXHOIOMMYECKOro npouecca B cootTseTcTBuM ¢ M C 018629-11.

17 Hepenumble AeiCTBUA: Napainenn3Mm BHU3

[JaHHbIli pazgen xapakTepusyeT Bce onpegeneHns, 06ycnoBeHHbIe HeAeNMMbIMU AeACTBUAMM C napasnse-
JIN3MOM BHU3.

17.1 MpuMNUTMBHASA NeKCUKa HefeNuMbIX 4eiACTBUIA: NnapannennsMm BHU3

Jlekcuka HefenMbIX feiicTBui (MapanaienusmM BHN3) He TpebyeT NPUMUTUBHBIX COOTHOLLIEHWIA.

17.2 Onpepensemas nekcuka Hegenmmblx 4ecTBUiA: napannennsm BHU3

B gaHHOM nogpasgene onpeAeneHsl HAXec1eAyoLme COOTHOLLIEHUS.
- (superpose ?a ?s);

- (assistance ?a ?s);

- (team ?a ?s);

- (ghost ?a ?s);
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- (conflict ?a ?s);
- (dysfunction ?a ?s).
Kaxpoe noHsTve onpefensietcst HehopMasibHOW CEMaHTMKON 1 akcuomoli KIF.

17.3 Teopuu, 06ycrioBNEHHbIE HEAENUMbBIMUN feiCTBUSIMU: Napannesnn3m BHIA3

[ins naHHol Teopun HEO6X0ANMBI:
- act_occ.th;

- complex.th:

- atomic.th;

- subactivity.th:

-occtree.th:

- psl_core.th.

17.4 AchMHULMOHANBbHBIC paclunpeHus, ob6ycnoBNeHHble HeAeNMMbIMU AelicTBUAMU: napan-
nenn3m BHU3

[lns naHHoro pacwmperns et HNLVOHAbHbIE pacLLMPeHns He TpebytoTes.
17.5 OnpefeneHns HefeNUMbIX AeACTBUI: Nnapannenn3m BHU3

[na Hepenumbix aelicTBUiA (Napasinennusm BHU3) onpeseneHbl HUXeceayoLme noHATus.
17.5.1 Superpose
HekoTopoe gelicTBue SiBAeTCA cynepnosuumei Torga n Tonbko Toraa, Korga BO3MOXHO KaAoe ero nog-
[eicTBre. Korga BO3MOXHO camo AelicTBue.
(forali (?a ?s) (iff (superpose ?a ?s)
(forall (?al)
(implies (and (subactivity ?al ?a)
(poss ?a ?s))
(poss ?al ?s)))))
17.5.2 Assistance
HekoTopoe AeiicTBUe ABNSETCSA aCCUCTUPYIOLWMM TOrAa ¥ TONIbKO TOrAa, Korga OHO BO3MOXHO, BO3MOXHA U
nto6asi CoBMeCTHas KOMMO3ULUSI ero NoAAENCTBUIA.
(forall (?a ?s) (iff (assistance ?a ?s)
(forall (?a1?a2)
(implies (and (subactivity ?al ?a)
(subactivity ?7a27?a)
(poss ?a ?s))
(poss (cone ?al ?a2)?s)))))
17.5.3 Team
HekoTopoe gelicTBre ABNSETCA KOMaHAHbIM TOr4a U TObKO TOrAa, Korga OHO BO3MOXHO, HM OAHO M3 ero
noaaencTenii HEBO3MOXHO B 30151LMMN.
(forall (?a ?s) (iff (team ?a ?s)
(exists (?al ?a2)
(and (subactivity ?al ?a)
(subactivity ?a2 ?a)
(poss ?a ?s)
(not (poss (cone ?al ?a2) ?7s))))))
17.5.4 Ghost
HekoTopoe AeiicTBre ABNAETCS NapasuTHLIM TOr4a 1 TO/IbKO TOrAa, KorAa OHO HeBO3MOXHO, HU OHO U3 ero
noaaencTanii Takke HEBO3MOXHO.
(forall (?a ?s) (iff (ghost ?a ?s)
(forall (?al)
(implies (and (subactivity ?al ?a)
(poss?al ?s))
(poss ?a ?s)))))
17.5.5 Conflict
HekoTopoe aelicTBre ABNAETCA KOHANKTHLIM NPU YCIOBUU, YTO, KaK TO/IbKO OHO HEBO3MOXHO, CTaHOBATCSA
BO3MOXHbI HEKOTOPbIE U3 ero NoAAEeNCTBUIA.
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(forall (?a ?s) (iff (conflict ?a ?s)
(forall (?al ?a2)
(implies (and {subactivity ?al ?a)
(subactivity ?a2 ?a)
(not(poss?al ?s))
(poss (cone ?al ?a2) ?s))
(poss ?a 7s))))))
17.5.6 Dysfunction
HekoTopoe pgeiicTBre aBnsieTca AucyHKUMeR Torga u ToNbKO TOorAa, Korga cywecTByT NoALoNCTBIS.
KOTOpble N0 OTAE/bHOCTY HEBO3MOXHbI, HO BO3MOXHa UX COBMECTHas KOMNO3NLUSA.
(forall (?a ?s) (iff (dysfunction ?a ?s)
(exists (?al ?a2)
(and (subactivity ?al ?a)
(subactivity ?a2 ?a)
(not (poss ?al ?s))
(not (poss ?a ?s))
(poss (cone ?al ?a2) ?s)))))

17.6 TpammaTtvka HeLenuMbIX LeNCTBUIA: napanienm3Mm BHU3

pammaTtunka onucaHunin npolecca Ans HeAennMbiX AeicTBri (Napaniens3m BHI3) 3KBYBaSIEHTHA rpammaTi-
Ke YTBEPXAEHWI 06LLEro onMcaHns TEXHOIOTMYECKOro npouecca B cootseTcTeumn ¢ MCO 18629-11.

18 CnekTp HegenuMbIX AeincTeui

[JaHHblil pa3fen xapaktepusyeT Bce onpesesnieHus, 06yCcoBNeHHbIe CNEKTPOM HeaeMMbIX AeCTBuiA.

18.1 MpuMUTMBHASA NEKCKKa CnekTpa HeAeNUuMbIX AeicTBNi

Jekcuka cnekTpa HefenvMblix 4ecTBUIA He TpebyeT NPUMUTUBHBIX COOTHOLLEHWIA.
18.2 Onpegensemas nekcuka cnekrpa Hefenumbix 4ecTBUA

B gaHHOM nogpasgene onpeAeneHsl HAXeceayoLme COOTHOLLIEHUS.
- (global_ideal ?a);

- (global_nonideal ?a);

- (global_filter ?a);

- (global_nonfilter ?a).

Kaxpoe noHATMe onpeaensieTcst HedhopMasibHOV CEMaHTUKOW 1 akcomolii KIF.

18.3 Teopuu, 06ycnOB/IEHHbIE CEKTPOM HEeAENUMbIX AelicTBUi

[nsa paHHO Teoprmn HEO6XOAUMBI:
- act_occ.th;

- complex.th;

- atomic.th;

- subactivity.th:

- occtree.th;

- psl_core.th.

18.4 AchHMLMOHANbHbIE pacllnpeHns, 06yCc/ioBNEeHHbIE CEKTPOM HeAeMUMbIX felicTBUI
[nsa gaHHbIX paclwmpeHnii Heo6XxoAVMbl BXOAHbIE YC/T0BUSA ANS AeACTBUIA.
18.5 OnpegeneHus cnekTpa HefeNUMbIX feicTBuiA

OnpegfeneHbl HUKecNeayoLe NOHATUS ANA CNeKTpa HefeNMMbIX AeACTBUIA.

18.5.1 GlobalJdeal

HekoTopoe gelicTBue siBnAeTcA rnobasibHbIM ngeasnbHbIM UIbLTPOM TOr4a U TOMbKO TOrAa, Koraa kaxaoe
cynepeicTBue NMeeT 3KBUBaNIEHTHbIE BXOAHbIE YCMI0BUSI U YKa3aHHOe AeliCTBME BO3MOXHO.
(forall (?a) (iff (globaljdeal ?a)
(forall (?al ?s1 ?s2)~
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(implies (and (subactivity ?a ?al)
(poss?a ?sl)
(poss ?a ?s2))
(poss_equiv ?al ?sl ?s2)))))
18.5.2 global_nonidoal
HekoTopoe aeiicTBre SiBNsieTCs rno6asbHbIM HengeanbHbIM hMIbTPOM TOrAa U TOMIbKO TOrAa, Koraa kaxaoe
cynepaencTane nmeeT 3KBMBaIEHTHbIE BXOAHbIE YCI0BUS, KOr4a yka3aHHOe AeliCTBUE HEBO3MOXHO.
(forall (?a) (iff (global_nonideal ?a)
(forall (?al ?s1 ?s2)
(implies (and (subactivity ?a ?al)
(not (poss ?a ?s1))
(not (poss ?a ?7s2)))
(poss_equiv?al ?sl ?s2)))))
18.5.3 global_filter
HekoTopoe fieiicTBue siBnsieTcs rnobasibHbIM (OMNLTPOM TOrAa 1 TONbKO TOrAa, Korfa kaxaoe nogaencrane
MMeeT 3KBMBa/IEHTHbIE BXOAHbIE YCI0BUSA, KOTAA YKa3aHHOe [eiiCTB/e BO3MOXHO.
(forall (?a) (iff (global_filter ?a)
(forall (?al ?sl1 ?s2)
(implies (and (subactivity ?al ?a)
(poss ?a?sl)
(poss ?a ?s2))
(poss_equiv?al ?sl ?s2)))))
18.5.4 global_nonfilter
HekoTopoe aeiicTBue He ABNAETCS rN106anbHbIM (hUILTPOM TOTAA ¥ TOMbKO TOTAA, KOrAa Kaxaoe nogaeii-
CTBME VMeeT 3KBMBaNEHTHbIE BXOAHbIE YCNOBUWS, KOrja ykasaHHoe ieiiCTBe HEBO3MOXHO.
(forall (?a) (iff (global_nonfilter ?a)
(forall (?al ?sl ?s2)
(implies (and (subactivity ?al ?a)
(not (poss ?a ?sl))
(not (poss ?a ?s2)))
(poss_equiv ?al ?sl ?s2)))))

18.6 [pammaTuKa cnekTpa HeJenuMbIX AeAcTBuUiA

paMmMaTunka onvcaHuii npouecca s cnekTpa HefeNMMbIX eACTBUiA 3KBUBasIEHTHA rpaMMaTUKe YTBEPX-
OEeHN 06LLero onncaHmsa TEXHOIOTMYECKOro npouecca B cooTBeTcTBMM ¢ MICO 18629-11.

19 BxogHble ycnoBus 41 OENCTBUN

[aHHbIli pasgen xapaktepusyeT Bce onpegenieHnsi, 06ycioBeHHbIE BXOAHbIMU YCOBUAMN 4151 AEACTBWIA.
19.1 MpuMUTUBHAS NEKCUKA BXOLHbIX YCNOBUIA ANns neicTeuii

JleKcuka BXOAHbIX YC/IOBUIA Ans AelicTBUiA He TpebyeT NPUMUTUBHBLIX COOTHOLLEHNIA.

19.2 OnpepfensiemMas nekcuka BXOAHbIX YCNOBUI ANSA feiACTBUIA

B gaHHOM nogpasgesie onpeaesieHbl HUXecneayowme COoTHOWeHNA:

- (poss_equiv ?a ?occl ?occ2);

- (trunc ?occ);

- (unconstrained ?a).

Kaxkoe noHsTe onpefensieTcs Hed)opMasibHOW CEMaHTMKON 1 akcnuomoii KIF.

19.3 Teopuu, 06yCNOBIEHHbIE BXOAHbLIMMW YCNOBUSIMU ANA AelicTBUi

[ns naHHOI Teopun HeOGX0AMMbI BCNOMOraTe ibHble Teopuun: act_occ.th; complex.th; atomic.th; subactivity.th;
occtree.th; psl_core.th.

19.4 lepUHULNOHANbHbIE paCLIUPEHUs, 06YC/IOB/IEHHbIE CMIEKTPOM HeAeNUMbIX AeiicTBui

[JlaHHoe paclumpeHue He TpeByeT Kaknx-Tn60 AeMHULMOHAbHBIX PACLUIMPEHWIA.

30



FOCT P NCO 18629-41—2011

19.5 OnpegeneHns BXOAHbIX YCNOBUI ANA AelicTBUA

[nsa BXOAHbIX YCNOBWIA ANA feiiCTBUI onpefeneHbl HUKecneayoLie NoHATUS.
19.5.1 poss_equiv
[lBa co6bITUA 3KBMBANEHTHbI N0 BXO4HLIM YC/10BUSAM MO OTHOLLEHWIO K HEKOTOPOMY AAeiCTBUIO, EC/IN OHU
cornacoBaHbl Mo fONYCTUMOCTM YKa3aHHbIX COObITUIA 15 AaHHOTO AelicTBUSA.
(forall (?a ?occl ?occ?) (iff (poss_equiv ?a ?occl ?occ2)
implies (and (occurrence_of ?s1 ?a)
(occurrence_of ?s2 ?a))
(iff (legal ?0ccl)
(legal ?0cc2)))))
19.5.2 trunc
[laHHOe COOTHOLLEHNE UCTUHHO, eC/n CobbITNe ?0ccl ABNSETCA NocneayLWwmnM 31eMEHTOM HEKOTOPOro
[0MNyCTUMOrO COBbITUSA.
(forall (?occ) (iff (trunc ?occ)
(forall (?occl ?a)
(implies (= ?occ (successor ?a ?occl))
(legal ?0ccl)))))
19.5.3 Unconstrained
HekoTopoe aeiicTBune aBnsieTca 6e3yCnoBHbIM, EC/IN BCE COObITUS Ha AepeBe COObITWI 3KBMBAIEHTHbI N0
BXOZHbIM YCMIOBUSIM.
(forall (?a) (iff (unconstrained ?a)
(forall (?s1 ?s2)
(implies (and (activity_occurrence ?s1)
(activity_occurrence ?s2))
(poss_equiv?a?sl ?s2)))))

19.6 FpaMmmaTrka BXOAHbIX YCNOBUIA ANSA [eACTBUIA

paMmaTuka onvcaHuii npouecca A1a BXOAHbIX YC/I0BUIA AN AeACTBUI SKBUBAJIEHTHA rpamMMaTiKe YTBEpX-
OeHWi 06LLEro onncaHnsi TEXHOMOMMYECKOro npotecca B cootTseTcTBumM ¢ MCO 18629-11.
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MpunoxeHue A
(cnpaBoyHoe)

ASN.1 igeHTudnkatop HacTosLero cTaHgaprta

[ns 0AHO3HAYHON MAEHTUUKALMM MHCOPMALMOHHOTO 06bEeKTa B OTKPLITO CUCTEME HACTOSILLEMY CTaHAapTy
NPUCBOEH CrieaytoLyii naeHTudmKaTop:

iso standard 18629 part 41 version 1

3HaueHne AaHHOro naeHtTudmkaTopa onpegeneto B UICO/MIK 8824-1 n geTanbHo onncaHo B MICO 18629-1.
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MpunoxeHue B
(cnpaBo4Hoe)

MpuMep onucaHmsa TeXHOOTMYECcKoro npoyecca
B COOTBETCTBMU C HACTOSAL MM CTAHAAPTOM

B gaHHOM NpWIoXeHWn paccMoTpeH noApobHbIV cueHapuii MCnoib3oBaHWA A3blka cneundukauuii npouecca
PSL (Process Specification Language) B cootBeTcTBUM ¢ MICO 18629. [laniee pacCMOTPEH YaCTHbINM Crlyyaid MCnosib3oBa-
HWS NPOrpaMMHOro OnNMcaHWsa TeXHOMOTMMYEeCKoro npouecca.

[aHHblii cueHapwii BKIOYaeT COBMECTHOE BbIMO/IHEHNE HECKOSIbKUX onepauuii. Lienbio sABnseTcs nosbileHve
3(hHeKTUBHOCTU MUCMO/b30BaHUS AaHHbIX O TEXHO/IOTMYECKOM MpoLecce Npu U3rotoBAeHUn n3genus. MNogyepkHem, 4Tto
[AaHHbI A3bIK MPOrpamMMUPOBaHKA NpeXae BCEro no3BosiseT NoBbICUTb 3DEKTVBHOCTb KOMMbIOTEPHOTO 06MeHa faH-
HbIMU MeXAy COTPYAHMKaMW NAaHOBOro OoTAena W pyKoBOACTBOM MPOU3BOACTBEHHOIO noapasfeneHus.

B faHHOM MpuioXKeHnM pacCMOTPEHO pacluMpeHre npumepa, Mcnosib3oBaHHoro B MICO 18629-11:2005 (npwo-
xeHue C). MNpumep UNMICTPUPYeT TEXHUYECKNE NPUNOXEHNS BHELLHUX MOHATUIA ANs cneundmkaumm npoLecca n3rotos-
nexva n3genua GT-350.

B.1 Mpouecc nsrotoBneHunsa nsgenusa GT-350

B paHHOM pasfene pasfiMyHble MPOW3BOACTBEHHbIE MPOLECChl 06beAnHeHbl B HAbop AeicTBUlA BbICOKOTO
YPOBHS, HEOBX0ANMbIX AN co3paHus m3genusa GT-350. B cOOTBETCTBUM C TEXHOMOTMYECKoW KapToil nsgenua GT-350
(cm. NICO 18629-11:2005, Tabnuua C.1) KOMMOHEHTbl AAHHOrO u3genus vbo MNoKynawT MO KOHTPakTy, /iMbo
W3rOTOB/IAIOT BHYTPU CaMOro Npeanpusatusa. PaccmaTpuBaemble 0nNMcaHus TEXHOIOMMYECKUX NPOLLECCOB CBA3aHbl C KOH-
KPETHbIMU AeMCTBUAMU, BbIMOMHAEMbIMU BHYTPW MPEeANpUSATUA A8 U3rOTOB/IEHUS KOMMOHEHTOB u3genus. JaHHoe
paccMOTpeHne TEXHONOTMYECKOro npoLiecca B Hanpas/ieHUN «CBEPXY — BHU3» faeT O6LLYH KapTuHY NPOUCXOAALLEro Kak
KOMM/IEKCHOTO AeiCTBMSA NO MPOU3BOACTBY n3genus GT-350 BMIOTb [0 COCTAB/SIOLMX €ro AeCTBUIA, BbINOMHAEMbIX HA
ypoBHe 60/iee Menkux noapasfeneHunii npeanpuaTus.

B cooTtBeTCTBUM C pUCYHKOM B.1 Becb npouecc n3rotossieHns usgennsa GT-350 opraHn3oBaH B LLECTV OCHOBHbIX
cekTopax. B nepBbIx NATH U3 HKX (M3rOTOB/IEHME MHTEPbEPA, M3TOTOBMEHNE NPUBOAA, U3rOTOB/IEHUE KY30Ba, U3roTOoB/e-
HWe fBurartens u n3rotossieHne waccu) paboTbl MOTYT 6bITb BbINOSIHEHBI HE3aBUCUMO ApYr OT Apyra. OAHO yCoBue: OHU
[0/MKHBI BbITb 3aKOHYEHbI K MOMEHTY Hadasia obLiein cbopkn nsgenms.

PucyHok B.1 — BepxHuii ypoBeHb npouecca n3rotoeneHus nsgenus GT-350 (&)
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MpepacTaBneHrie BepPXHEro ypoBHS TEXHOIOMMYECKOro npoLecca Ha sidbike PSL nmeeT Bug,
(subactivity make-chassis make_gt350)
(subactivity make-intenor make_gt350)
(subactivity make-drive make_gt350)
(subactivity make-trim make_gt350)
(subactivity make-engine make_gt350)
(subactivity final-assembly make_gt350)
(artificial make_chassis)
(artificial makejnterior)
(artificial make_drive)
(artificial make_trim)
(artificial make_enngine)
(forall (?occ)
(implies (occurrence_of ?occ make_gt350)
(permuted ?occ)))
(forall (?occ)
(implies (occurrence_of ?occ make_gt350)
(ordered ?occ)))
(forall (?occ)
(implies (occurrence_of ?occ make_gt350)
(folded ?occ)))
(forall (?occ)
(implies (occurrer»ce_of ?occ make_gt350)
(amorphous ?occ)))
(not (uniform make_gt350))
(unrestricted make_gt350)
(not (atomic make_gt350))
(forall (?occ)
(iff (occurrence_of ?occ make_gt350)
(exists (?occt ?occ2 ?o0cc3 ?occd ?0cc5 ?0cch)
(and (occurrence_of ?occl make_chassis)
(occurrence_of ?occ2 makejnterior)
(occurrence_of ?0cc3 make_drive)
(occurrence_of ?occ4 makejrim)
(occurrence_of ?0cc5 make_engine)
(occurredce_of ?o0cc6 final_assembly)
(subactivity_occurrence ?occl ?0cc)
(subactivity_occurrence ?occ2 ?occ)
(subactivity_occurrence ?occ3 ?0cc)
(subactivity_occurrence ?occ4 ?occ)
(subactivity_occurrence ?occ5 ?occ)
(subactivity_occurrence ?occ6 ?occ)
(forall (?s1 ?s2 ?s3 ?s4 ?s5 ?s6)
(implies (and (leaf_occ ?s1 ?occl)
(leaf_occ ?s2 ?occ2)
(leaf_occ ?s3 ?0cc3)
(leaf_occ ?s4 ?occ4)
(leaf_occ ?s5 ?occb)
(root_occ ?s6 ?occ6))
(and (min_precedes ?s1 ?s6 make_gt350)
(min_precedes ?s2 ?s6 make_gt350)
(min_precedes ?s3 ?s6 make_gt350)
(min_precedes ?s4 ?s6 make_gt350)
(min_precedes ?s5 ?s6 make_gt350) ))))))
[laHHoe npepacTaBneHne hopmManmayeT TEXHOMNOTMYECKMiA NpoLecc B COOTBETCTBUM C pUCyHKkoM B.1.
Bce cobbiTus, 3aknovaiolimecs B BbINofHeHUN felicTBusi «make_gt350». siBNSIIOTCA NepecTaHOBOUYHbLIMU, TaK Kak
BCe NOAJENCTBMS UMEIOT MECTO, Kak TO/bKO BbINOSHAETCA AeiicTBne «make_gt350e.
Bce cobbiTusi ans geiictBua «make_gt350» siBNAOTCS ynopsifoYeHHbIMU, Tak Kak ero noageicramsa
«make_chassis» (nsrotoeneHve waccu), omakejnterior» (13rotoBrieHne UHTepbepa). «make_drive» (M3roToBneHne
npueoga), nmake_engine» (13rotoBneHve aAsuratens) n «makejrim» (M3roToBfEeHNE LWIACCK) AO/MKHbI UMETb MeCTO A0
nopaeiicteua «final_assembly» (3aknountensHas coopka).
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Nio6oe nogaeiicTBue MOXeT NPOVNCXOAUTb COBMECTHO C KakuM-1Mbo ApyruM nogaeinctamem. Takum o6pas3om, Bce
HefenvMble NoAAECTBUS ABMAIOTCA UCKYCCTBEHHbIMW, @ BCE COObITUS, 3ak/iovalolumecs B BbINONHEHUN AEeNCTBUA
*make_gt350» (n3rotoBneHve ndgenus GT-350). SABAAIOTCA CNOXEHHbIMU.

BHyTpu geiicTBns «make_gt350» nTepauuii HET. NO3TOMY BCE COBbITUS aMOPMHbL.

MoppeiictBrne «make_engine» (M3roTOBMEHNE ABWUTaTeNs) He BbINOHAETCS, €C/IN ABUraTeb YXe CyLIeCcTByeT.
Takum o6pa3om, He Bce cob6bITUA Ans AelcTBuA «make_gt350» copepxar cobbiTUsA C OAMHAKOBLIM HA60pPOM noaaeit-
CTBUIA N C OAMHAKOBLIMW OrpaHUYeHUsAMU ynopsigounsanus. Moatomy gelictBne «make_gt350» He SBNsSeTCS OAHOPOA-
HbIM.

He cyLiecTByeT BHELLUHUX COBbITWIA (3aKk1t04atoLLmMXcs B BbINOSIHEHUN AEWCTBUST), HEOGXOANMBIX UMW 3anpeLLeHHbIX
no OTHOLEHUO K AeicTBuio «make_gt350». CnefoBaTtefibHO, OHO ABNSETCH HECBSA3aHHbIM.

Kaxgoe ykasaHHoe abCcTpakTHOe AeiicTBME MOXET 6biTb pacCMOTPeHO B AeTansax. OfHako B npuMepe JaHHOro
NPUIOXKEHUs BCe 3TV AEelCTBUS He paccMaTpuBatoTCs.

Ha 6a3e npeactasnenus IDEF3 (B TepMuHax npeActas/ieHns TEXHO/IOMMYECKOro npotecca) A5 KpaTkoro onuca-
HWA [eliCTBUIA, BCTPEYaIOLMXCA Ha Pas3/INyHbIX CTaausax npouecca M3roTOB/IEHUS U3AeNnns, B HAcTosLeM CTaHaapTe
npuvBefeHbl HEKOTOPbIE MPUMEPbI NCMOb30BaHNA A3blka nporpammupoBaHus PSL-Outercore B cootsetcTtBun ¢ ICO
18629-12.

B.2 AG6CcTpakTHOe felicTBue «make_engine* (M3rotoBneHue apuratens)

[Osuratens nsgenusa GT-350 cobupaeTca U3 arperatoB, U3roTOB/IEHHbIX B HECKO/IbKMX NoApasaeneHunsx npeanpu-
aTna. Cxema npouecca M3roTosneHns JaHa Ha pucyHke B.2. Arperat cOCTOWUT W3 ABUraTenibHoOro 6/10ka, XryTos 1 kabe-
neii. CoctaBnsioLme npoLecchl feTanbHO PacCMOTPEHbI B noapasaenax Huxe. Apuratens nsgenus GT-350 cobupaeTt-
¢ Ha c6opoyHom cTeHae A004. C6opka ogHOro agsuratenst Tpebyet 5 MuH.

PucyHok B.2 — TMpouecc n3rotosneHns gsurarens GT-350 [5]

Hwxe npeacTasfeHbl HEKOTOpble AENCTBUS W JaHHble TEXHOOrMYECKOro npouecca U3roToB/eHns asuraTens Ha
Aa3blke PSL:
(subactivity make_block make_engine)
(subactivity make-harness make_engine)
(subactivity make-wires make_engine)
(subactivity assemble_engine make_engine)
(artificial make_btock)
(artificial make_harness)
(artificial make_wires)
(forall (?occ)
(implies (occurrence_of ?occ make_engine)
(permuted ?occ)))
(forall (?occ)
(implies (occurrence_of ?occ make_engine)
(ordered ?occ)))
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(forall (?occ)
(implies (occurrence_of ?occ make_engine)
(folded ?occ)))
(forall (?occ)
(implies (occurrence_of ?occ make_engine)
(amorphous ?occ)))
(uniform make_engine)
(unrestricted make_engine)
(not (atomic make_engine))
(forall (?occ)
(iff (occurrence_of ?occ make_engine)
(exists (?occl ?occ2 ?occ3 ?o0ccd)
(and (occurrence_of ?occl make_block)
(occurrence_of ?00c2 make_harness)
(occurrence_of ?occ3 make_wires)
(occurrence_of ?occ4 assemble_engine)
(subactivity_occurrence ?occl ?occ)
(subactivity_occurrence ?occ2 ?occ)
(subactivity_occurrence ?occ3 ?occ)
(subactivity_occurrence ?occ4 ?occ)
(forall (?s1 ?s2 ?s3 ?s4)
(implies (and (leaf_occ ?s1 ?occl)
(leaf_occ ?s2 ?occ2)
(leaf_occ ?s3 ?occ3)
(root_occ ?s4 ?occ4))
(and (min_precedes ?s1l ?s4 make_engine)
(min_precedes ?s2 ?s4 make_engine)
(min_precedes ?s3 ?s4 make_engine)))))

[laHHoe npegfcTaBneHve hopmannsyeT TEXHOMOrMYECKkniA NpoLecc Ha puUcyHke B.2.

Bce cobbITus aeiicTBuna «make_engine» ABNSAIOTCA NEPECTaHOBOYHLIMW, Tak Kak BCe N1044e/CTBUA UMEIOT MECTO,
Kak To/bko AeiicTBne «make_engine» vmeeT MecTo.

Bce cobbITus geiictBus «make_engine» ynopsgoyeHbl, Tak kak noaaeinctauna «make_block» (n3rotoBneHue 610-
Ka). «make_harness» (1M3roToBneHne xryta) n «make_wires» (M3roToBfieHME NPOBOAOB) AO/KHbI 3aKOHUMTLCH A0 NOA-
feiictBua «assemble_engine» (c6opka asurartens).

Jio6oe noaaeiicTBre MOXET NMPOUCXOANTL COBMECTHO C KakUM-M60 ApyruM nogaeiictenemM. Takum o6pasoM, Bce
HefenumMble N0AAeNCTBUS ABNAOTCA UCKYCCTBEHHLIMU, a BCe COObITUS AeicTBUA «make_engine» ABNAIOTCA CNOXEH-
HbIMU.

BHyTpu gelictBus «make_engine» ntepaumii HET. MO3TOMY BCe COObITUS aMOPHBbI.

Kaxpoe cobbiTue felictBus «make_engine« COAepXWT COOLITUSI C TEM e HabopoM MOAAENCTBUIA U C TEMM xe
ynopsAoUMBatOLMMU OrpaHnyeHnsmn. Takum obpasom, felictene «make_gt350» ogHOpPoAHO. OHO MOXET UMeTb Mec-
TO B /l06GOE BpeMs 1 Npu M0GbIX YCTOBUAX.

OTCYTCTBYIOT BHELLHWE COObITUSA, HE0BX0AMMbIE UM 3anpeLleHHbIe N0 OTHOLLEHWIO K AelCTBUIO «make_engines.
CnepoBatenibHO, OHO ABMAETCA HECBA3AHHbIM.

B.3 [leiicTBne «Take_block» (M3roToBrneHne 610ka)

Bnok n3genus GT-350 BbINONHAETCA Kak arperat ans cbopku gsuratens nsgenus GT-350. V3roToBneHve 610ka
TpebyeT BbINOSIHEHNS BCEX TEXHOOMMYECKUX Onepauuii, HaunHasa OT NINTbA 3aroTOBKM U ee MexaHW4eckoil 06paboTku
(cm. pucyHok B.3).

PucyHok B.3 — lMpouecc usrotoBneHns 6roka nsgemms GT-350
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MpegfcTaBneHne HeKOTOPbIX AECTBUIA 1 TEXHOMOTMYECKUX faHHbIX Ha si3blke PSL:
(subactivity produce_molded_metal make_h»ock)
(subactivity machine_block make_block)
(primitive machir>e_block)
(primitive produce_nx>lded_metal)
(perfornred machine_block)
(performed produce_molded_metal)
(forall (?occ)
(implies (occurrence_of ?occ make_btock)
(permuted ?occ)))
(forall (?occ)
(implies (occunence_of ?occ make_Wock)
(ordered ?occ)))
(forall (?occ)
(implies (occunence_of ?occ make_bkxk)
(rigid ?0cc)))
(forall (?occ)
(implies (occurrence_of ?occ make_btock)
(amorphous ?occ)))
(uniform make_block)
(unrestricted make_block)
(not (atomic make_block))
(forall (?occ)
(iff (occurrence_of ?occ make_block)
(exists (?occl ?occ2)
(and (occurrence_of ?occl produce_molded_metal)
(occurrence_of ?occ2 machine_block)
(min_precedes ?occl ?occ2 make_block)))))

[laHHoe npepcTaBneHne hopmanmsyeT TEXHOOMMYECKWiA MpoLecc Ha pucyHke B.3.

Bce cobbiTua aeicteusa «nrake_block» ABNAIOTCA NepecTaHOBOYHbIMU, Tak Kak BCe MOAAeCTBUS UMEIOT MECTO,
KaK TO/MbXO AeicTBue «Take_block» MmeeT MecTo.

Bce cobbiTua geiictBusi omake_engine» ynopsigodeHbl, Tak kak nognelicteue exproduce_molded_metal» (npec-
COBaHVEe MeTa/I/IMYECKOI 3aroTOBKM) AO/HKHO UMETb MecTo A0 nogaeictBus *machine_block» (mexaHuyeckas o6pa-
60Tka 610Ka).

Hu 0fiHO M3 yKa3aHHbIX NOAAEACTBUIA HE MOXET MPOUCXOAUTH COBMECTHO C KakMM-nMbo ApyrM nogageicTemem.
Takum 06pa3om, BCe HeAenvmble NOALENCTBUS SABAAIOTCS BbINO/HAMBLIMU, @ BCE COOLITUSI AeicTBUS «Take_block»
ABATCA XECTKUMM.

BHyTpu fgelicTBust «Take_block» unTepauuy oTcyTCTBYIOT. CnefoBarenbHO, BCe COBbITUS amMOpPMHBbI.

Nio6oe cobbiTue AeiicTBUA «Take_block» cofepXMT CobbITUA C TeM Xe HabopoMm NoAAeicTBUIA U C TeMU xe
ynopsigoumBaloLLMmn orpaHndeHmsMun. Takum obpasoM, aelicteue «make_block» sBnseTca ofHOPOAHbIM.

OTCYTCTBYHOT BHELLHWE COObITUS, HEOOXOAMMbIE WM 3anpeLLeHHbIE NO OTHOWWEHMKO K AelicTBuo «make_blockn.
CnepoBatesibHO, OHO SIBSIETCS HECBS3aHHbIM.

B.4 [elicTBne «make_harness» (M3roToBNEHME XryTa)

XKryT nzgenua GT-350 (cm. pucyHOK B.4) M3roToBAsIIOT Kak CO0POUHBIN arperar gsurarens usgenus GT-350. [aH-
HbIi TEXHOMOTMYEeCKMiA NPOoLLeCC OpraHn3oBaH B Liexe kabeneli v npoBogoB. PucyHok B.5 npeactaBnsieT NnpoLecc U3rotos-
nenus nposoga xryta. XXryT nsgenus GT-350 cobupatoT Ha 0cO60M CTeHAe 13 NpoBoAoB U kabeneil. Co6opka 0fHOro
xryta Tpebyet 10 MUH.

PucyHox B.4 — lMpouecc usrotosrieHns xryta nsgennsa GT-350
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Hwxe faHo npeacTaBneHne HEKOTOPbIX AECTBUIA M COOTBETCTBYIOLLMX TEXHOMOTMYECKUX AaHHbIX Ha A3blke PSL:
(subactivity make_harness_wire make_hamess)
(subactivity assembl!e_harness make_harness)
(primitive assemble_harness)
(performed make_harness_wire)
(performed assemble_harness)
(forall (?occ)
(implies (occurrence_of ?occ make_hamess)
(permuted ?occ)))
(forall (?occ)
(implies (occurrence_of ?occ make_harness)
(ordered ?occ)))
(forall (?occ)
(implies (oocurrence_of ?occ make_hamess)
(rigid ?0cc)))
(forall (?occ)
(implies (occurrence_of ?occ make_hamess)
(amorphous ?occ)))
(uniform make_harness)
(unrestricted make_hamess)
(not (atomic make_hamess))
(forall (?occ)
(iff (occurrence_of ?occ make_harness)
(exists (?occl ?occ2 ?occ3)
(and (occurrence_of ?occl make_harness_wire)
(occurrence_of ?occ2 assemble_harness)
(leaf_occ ?occ3 ?occl)
(min_precedes ?o0cc3 ?o0cc2 make_harness)))))

[aHHoe npepfcTaBneHne hopmannsyeT TEXHOMNOTMYECKUIA NPoLece Ha pucyHke B.5.

Bce cob6biTusa gelictBusi «make_hamess» (M3roTOBNEHME XryTa) ABNATCA NepecTaHOBOYHbIMM, Tak Kak Bce nog-
[eNcTBMA UMET MECTO, Kak TONbKOo felicTBue «make_hamess» nMeeT MecTto.

Bce cobbiTus geiictena «make_hamess» ynopsfoyeHbl, Tak kak noggeincrsne «make_harness_wire» (M3roTos-
JleHVe NpoBoAa XryTta) BbINOMHSAETCH A0 AelicTeua (assemble_harness) c6opka xryta.

Hn ofHO 13 nopAeiicTBMiA He MOXET BbINOHSATLCA COBMECTHO C KakMMU-IMG0 ApYruMU NoaaeincTBusimm. Takum
o6pa3om, BCce Hegenvmble NOAAENCTBUS ABMASIOTCA BbIMOHUMBIMU, @ BCE COObITUA AelicTBUA «make_hamess» aBns-
IOTCS XECTKUMMU.

Tak Kak BHyTpu aeiicteua «make_harness» ntepauuii HeT. TO BCe COBbITUA ABSIOTCA aMOPOHbIMU.

Kaxpoe cobbiTne geiictBusa «make harness» copepXuT cobbITUA C TEM Xe HabopoM NOAAEeNCTBUIA U C TEMU Xe
ynopsaounBaoLLMN orpaHnyeHnsaMn. Takum obpasom, aelicteue «make_hamess» aBnseTca 0AHOPOAHbIM.

OTCyTCTBYIOT BHELLUHME COOLITUSA, HEOGXOAVMbIE UM 3anpeLLieHHbIE MO OTHOLLEHUIO K AelicTBMI0 «make_harness».
CnepoBatesnibHO, OHO AB/SETCA HECBS3aHHbIM.

PucyHok B.5 — [Mpouecc n3rotossieHNss NpoBoga Xryta

B.5 [feiictBue «make_harness_wire» (M3roToBNeHNe NPOBOAA XKryTa)
Ha6op npoBogos n3genus GT-350 M3roToBNAT kak c60pouHbIi arperaT mnsgenus GT-350. TexHonornyeckuii
npoLecc opraHnsytoT B Liexe NpoBoAoB U kabeneii.
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PucyHok B.6 — Tlpouecc usrotosneHns nposogos n3genua GT-350

Hwxe paHO npeAcTaB/eHNe HEKOTOPbIX [elCTBUI M COOTBETCTBYIOLMX TEXHOIOMMYECKNX AAHHbIX Ha A3blke
nporpammupoBaHus PSL:
(subactivity extrude make_harness_\vire)
(subactivity twist make_harness_wire)
(subactivity jacket make_harness_wire)
(primitive extrude)
(primitive twist)
(primitive jacket)
(performed extrude)
(performed twist)
(performed jacket)
(forall (?occ)
(implies (occurrence_of ?occ make_hamess_wire)
(permuted ?o0cc)))
(forall (?occ)
(implies (occurrence_of ?occ make_harness_wire)
(ordered ?occ)))
(forall (?occ)
(implies (occurrence_of ?occ make_harness_wire)
(rigid ?0occ)))
(forall (?occ)
(implies (occurrence_of ?occ make_harness)
(amorphous ?occ)))
(uniform make_harness_wire)
(not (unrestricted make_harness_wire))
(not (atomic make_hamess_wire))
(forall (?occ)
(iff (occun-ence_of ?occ make_harness_wire)
(exists (?occl ?occ2 ?0cc3)
(and (occurrence_of ?occl extrude)
(occurrence_of ?occ2 twist)
(occurrence_of ?occ3 jacket)
(min_precedes ?occl ?occ2 make_harness_wire)
(min_precedes ?occ2 ?occ3 make_harness_wire))))

[laHHoe npefcTaBneHne hopmanmsyeT TEXHONOrMYeCKkniA npouecc Ha pucyHke B.5.

Bce cobbiTus geiicteua «make_hamess_wires» SiBNAOTCA NepecTaHOBOYHbIMK, Tak Kak BCe NoAAeicTBUS nMe-
10T MEecCTO, Kak TONbKo AeiicTBne «make_hamess_wires» nmeet mecTo.

Bce cobbiTus geiicteusa *make_hamess_wireso ynopsgoyeHbl, Tak Kak NoaaeincTems «extrude» (BbITsHKKa), «twist»
(ckpyumBaHue) n «jacket» (HaHeceHue W30M1ALMKN) AO/KHLI MPOMCXOAUTL B 3afaHHOM Nops/Ke.

Hu ofHO 13 noaaeicTBUil HEe MOXET NMPOMCXOAWUTbL COBMECTHO C Kakum-nnbo gpyrum noggerictememM. Takum obpa-
30M. BCe Heenmmble NOAAENCTBUS SABNAIOTCA BbIMOHUMBIMU, @ BCe CObbITUA AeicTBUA «make_hamess_wires» aBns-
H0TCS XKECTKUMMU.

BHyTpu geiicteua «make_harness_wires» ntepauum OTCyTCTBYIOT, MO3TOMY BCe COGbITUA ABMSAIOTCA aMOPMHbLIMU.

Kaxpgoe cobbiTne geinctema «make_harness_wires» cogepXuT cobbiTusi C TEM e HabopoM noadeincTBuin u c
TemMM Xe ynopsigoumBalowmMi orpaHnyernammn. Takum obpasom, geiictBue «make_harness_wires» siBnsietca ofHo-
POLHBIM.

YcTaHoBKa 1 nepeknioyeHvie AeiCTBU [O/MKHO MPOUCXOANTb MeXAy KakuMu-nn6o AByMS COObITUSMU MPU Bbi-
nosHeHun peiictBusi «make_harness». CnefoBaTeslbHO, OHO SIBMSIETCA HECBA3AHHbIM.

39



FOCT P MCO 18629-41—2011

MpunoxeHne OA
(cnpaBoyHoe)

CBefleHNs 0 COOTBETCTBUM CChIZTOYHbIX MEXAYHAPOAHbIX CTaHA4APTOB

Ta6nunya OAL

O603HayYeHne CCbIIOYHOTO
MeX/AYHapoAHOro cTaHjapTa

NCO/M3K 8824-1

MCO 10303-1

MNC015531-1

NCO 18629-1:2004
MNCO 18629-11:2005

MNCO 18629-12:2005

CCblI/TOYHbIM HauMOHaNbHbIM CTaHAapTam

Poccuiickoin depepaunn

CrteneHb
COOTBETCTBUSA

10T

o1

O603HayeHne N HaMMeHOBaHWe COOTBETCTBYHLW ErO
HayunoHanbHOW CcTaHgapTa

FOCT P UCO/M3K 8824-1—2001 «WHhopmaumoHHas Tex-
Honorus. AGCTpakTHas CUHTaKcuueckas HoTauus Bepcum
oanH (ACH.1). YacTb 1. CneuyndpmkaLmsi OCHOBHOM HoTauum»

FOCT P MCO 10303-1—99 «Cuctembl aBTOMaTU3aL N Npo-
M3BOACTBA W UX MHTerpaums. MNpeacTaBneHne AaHHbIX 06 us-
Lenun 1 06MeH 3TUMK AaHHbIMK. YacTb 1. O6Lme npeacras-
NIeHUst 1 OCHOBOMONArawLme NPUHLMUMLI*

FOCT P UCO 15531-1—2008 «[MpoMblILLIEHHbIE aBTOMATU-
3MpPOBaHHbIE CUCTEMbI U MHTErpaumns. JaHHble no ynpasne-
HWIO NPOMBbILLNEHHBIM Npon3BoAcTBOM. YacTb 1. O6wwuit 06-
3op*

* COOTBETCTBYHOLUMIA HALMOHABHDIV CTaHAApT OTCYTCTBYET (B paspaboTke). [lo ero yTBepXaeHusi pEKOMEHAY-
eTcsl UCMO0/b30BaTh NEPEBO HA PYCCKUIA A3bIK AAaHHOTO MeXAyHapoAHOro ctaHaapTa. MepeBos [aHHOTO MeXayHa-
poaHOro cTaHaapTa HaxoauTcest B ®efepasibHOM MHADOPMALMOHHOM (DOHAE TEXHWUYECKMNX PeriaMeHToB U cTaHaap-

TOB.

MpumeuaHune — B HacToswWwel Tabnnue MCNONbL30BaHO Crieaylolee YC/I0BHOEe 0603HAYEHNE CTENEHN

COOTBETCTBUNA CTaHO4apPTOB!:

- FOT — naeHTnYHblEe CTaHAapThI.
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