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BBeaeHue

CtaHngaptbl komnnekca MCO 10303 pacnpocTpaHsloTcs Ha KOMNbIOTEPHOE NpeacTaBneHme uHgopma-
uun 06 nsaenuax u obmeH aaHHbIMKU 06 nspenusix. x uenbto aensetca obecnedeHme HeNTpanbHOr0 MEXaHU3-
Ma, CNOCOOHOTr0 ONUCLIBATL U3AENUSA HA BCEM MPOTSHXKEHUU UX XKUHEHHOTO LUKMIA. STOT MEXaHM3M NPUMEHUM
He TONnbko Anga obmeHa danammu B HERTpanbLHOM chopmarte, OH SABMSAETCS TaKkKe OCHOBOW ANSA peanu3auum u
COBMECTHOro AocTyna k 6asam JaHHbIX 00 M3AEnusx u OpraHu3auum AONroCPO4HOro MCNOSb30BAHUS U apXu-
BMPOBAaHUSA.

B HacTosAwem cTaHaapTe cneumguuupoBaH NPUKNagHoON MOAYNb AN NPeAcTaBneHUs U3MeHeHus 06b-
€MHbIX Mogenen (TBepablx Ten) 3a CYET NOoKanbHbIX M3MEHEHU UX (POPMbI. Buabl 4ONYCTUMbIX U3MEHEHUI
BKIIOYAIOT B ceBa M3MEHeHMs Ha OCHOBe pebep, UBMEHEHUS HA OCHOBE rpaHel u AobaBneHue UMeLmux
pasnuyHble hopMbl YriybrneHui, BLICTYNOB U 06pa3oBaHue perynsapHbIX MHOXECTB TaKUX ANEeMEHTOB (DOPMBbI.

B paspene 1 HacTosiLero ctaHaapra onpefeneHbl 00nacTb NPUMEHEHUS1 JaHHOTO NPUKNAaHOro Moay-
ns, a TaKke ero PYHKLUMOHANbHOCTb U OTHOCALLMECH K HEMY flaHHbIe.

Pasgen 3 cogepxuT onpefeneHus TepMUHOB U CCbISIKWM Ha TEPMUHbI, ONpPeaeneHust KOTopbIX AaHbl B
APYrMX UCTOMHUKaX.

B pasaene 4 ycraHoBneHbl NOTpebHOCTN B MHCpOPpMALMK NPUKNAAHOW NPeAMETHOM 06nacTu ¢ ncnonb-
30BaHWeM TEPMUHOB, NPUMEHSAEMbIX B MPUKNAAHON NpeaMETHON obnacTu.

B npunoxxeHun C gaHo rpadmyeckoe npeacraBneHne UHGOPMaUUOHHbIX TpeboBaHUi, UMEHyemoe
NPUKNagHoON aTanoHHon moaenbto (M3M). CTPyKTypbl PECYPCOB MHTEPMNPETUPOBAHbI TAKMM 06pa3om, YTobbI
COOTBETCTBOBATb UHAOPMALMOHHBIM TPEOOBaHUSIM. Pe3ynsratom AaHHON MHTeprpeTauum aBnseTca UHTep-
npetuposaHHasn mogens moayna (MMM). aHHaa uHTepnperaums, npeacrasneHHas B 5.1, ycraHaBnmMBaeT Co-
OTBETCTBME MeXAY UHDOPMAaUUOHHbIMKU TpeboBaHuamu u UMM. CokpalueHHbI nuctuHr UMM, npeacrasneH-
HbIl B 5.2, cneumduumpyeTt nHtepdeinc kK pecypcam. Npaduyeckoe npescraBneHne CoKpaLLeHHOro NMCTUHra
MM npusegeHo B npunoxexHumn D.

MMs Tuna pgaHHbix Ha a3blke EXPRESS MOXeET Mcnonb3oBaTbCs ANt CCbINKM HA cam TUM AaHHbIX NMbo
Ha 9K3emMnnap AaHHbIX 3TOro Tuna. Pasnuune B NCNONb30BAHUM HAUMEHOBAHWUN OOLIYHO MOHATHO U3 KOHTEK-
cta. Ecnu cyuiectByer BepOSATHOCTb HEOJAHO3HAYHOIO TOMKOBAHUSA, TO B TEKCT BKIOYaeTca pasa «00bekT-
HbI TUN AAHHbIX» UNKU «3Kk3emMnnAp(bl) 0OGLEKTHOIO TUNA AAHHbIXY .

[BoViHbIe KaBbIukK (“...”) 03HAYAIOT LUTUPYEMbIV TEKCT, OAUHAPHbIE KaBblvkK (*...") — 3HAYEHUS KOHKPET-
HbIX TEKCTOBbIX CTPOK.
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HAUWOHANBbHBIA CTAHOAPT POCCUMNCKON DEJEPALUMN

CucTemMbl aBTOMaTU3aLMKU NPOU3BOACTBA U UX UHTErpauus
NPEACTABNEHUE BAHHbIX OB U3AENNWN 1 OBMEH 3TUMW BAHHBIMA
YacTtb 1319
MpuknagHon moaynb. O6beMHasa moaensb € JIOKarbHbIM U3MEHEHUEM

Industrial automation systems and integration. Product data representation and exchange. Part 1319. Application
module: Solid with local modification

Dara BBeaeHus — 2020—10—01

1 OBbnacTb NpuMeHeHuA

HacroAwuin craHgapt onpeaenser npuknagHoi moaynb «O6bemMHas Modenb C NOKanbHbIM U3MEHEe-
HMeMy». TpeGoBaHUS HACTOSALLEro CTaHgapTa pacnpoCTPaHAIOTCS:

- Ha TPEXMEePHbIe TBEPAOTENMbHLIE MOAENY;

- MONOXEHUE OCEN;

- TBEPLAOTENbHbIE MOAENU, M3MEHEHHbIE 3a CHET NPUMEHEHUS ONepauuii K ux pedpam;

- TBEPAOTENbHbIE MOAENU C NOCTOSHHLIM PaZMyCcoM CKpyrrieHus pebpa;

- TBEPAOTENbHbLIE MOAENNU C NEPEMEHHBLIM PaAUYCOM CKpyrneHus pebpa;

- TBEPAOTENbHLIE MOAENU C hackamu;

- TBEPAOTENbHLIE MOAENMU, UBMEHEHHbIE NYTEM CO34AaHUSA MO3ULMOHUPOBAHHLIX U OPUEHTUPOBAHHLIX
nokanbHeIX KOH®Urypauui dopm (‘features’ — anemeHToB (hopMbl);

- NOBEPXHOCTH, pedpa U CBA3aHHbIE MHOXECTBA rpaHen;

- TBEPAOTENbHbLIE MOAENU, N3MEHEHHbIE 32 CHET NPUMEHEHUSI ONepaLni HaZ UX FPaHAMMU;

- TBEpPAOTENbHbIE MOAENN, MU3MEHEHHbIE NYTEM yAaneHus matepuarna ¢ 04HOM CTOPOHbLI NepecekaloLlei
NOBEPXHOCTM OOLWEero Buaa;

- TBEpPAOTENbHbIE MOAENN, M3MEHEHHbIe NyTem AobaBneHusi Mmarepuana unu BelYMTaHWUS MaTepuana us
CYLLECTBYIOLLMX IPAHEN C NOMOLLBIO 3KBUAUCTAHTHLIX NOBEPXHOCTEWN;

- TBEPAOTENbHLIE MOAENU, USMEHEHHBIE 3a CHET yAarneHUs HEKOTOPbIX rpaHeit u fobaBneHuss matepua-
na K 0CTaBLUMMCS FPaHAM;

- TBEPAOTENbHLIE MOAENHU C yrnybneHuem;

- TBEPAOTENbHbIE MOAENU C BbICTYNAMMU;

- TBEPAOTENbHbLIE MOAENU C KPYTOBLIMW UNU NPSAMOYTOSIbHLIMU MaccUBaMu LLAGNOHOB, COCTOALWUMU U3
NOBTOPOB paHee CO371aHHbIX yriybneHun, BbiCTYNOB UNu LWAGNoOHOB;

- TBEPAOTENbHbIE MOAENU C KPYTOBLIMUA UAW NPSAMOYTONbHBIMM MacCMBaMM LLAGNOHOB, B KOTOPLIX NPO-
NyLLEHbI HEKOTOPbIE NO3ULMMK;

- AMEeMEHTbI, OTHOCALUMEC K 0bnacTu NpUMEHeHUs NPUKNaaHoro Moayns «ba3oBan reomerpudeckas
Tononorusi», yctaHoeneHHoro B ISO/TS 10303-1323;

- AMEeMEHTBI, OTHOCALLMECS K 00nacTn NnpuMeHeHus npuknazgHoro moayns «MpoueaypHas 06beMHaa Mo-
JAenby, ycTaHoBneHHoro B ISO/TS 10303-1318;

- 9MEMEHTbI, OTHOCALLMECH K 06nNacTn NPUMEHEHUs1 NPUKIIAAHOTO MOAYNSt « TONONOTMYECKU OrpaHnUYeH-
Hast NOBEPXHOCTbY», YCTaHOBNEHHOIO B ISO/TS 10303-1511.

M3paHue ocpuumansHoe
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TpeGoBaHNA HACTOALLErO CTaHAApPTa HE PacnpPOCTPaHSIIOTCA:

- Ha BEPLUMHbI COBMELLEHUS, BKNoYatowme cneymgukaumio reomeTpuuecknx anemMeHToB, o6pasosaH-
HbIX B MECTax CXOXAEHMS U3MEHEHbIX pebep;

- crmaxxBaHue pebep He No NPUHLUMMY «KaTALWErocs wapay;

- AIBHOE 0D03HayYeHne rpaHu, KOTopas AOmKHa OblTb M3MEHEHA;

- TBEPAOTENbHbIE MOAENN, MONYYEHHbIE YTONWEHWEM (MPUAAHUEM TOMLLUHBI) €AUHUYHOW FPaHu;

- TBEpAOTENbHASA MOAENb, U3MEHEHHasi nepeonpeaeneHMem o6pasylowmx rpaHb reoMeTpUHecKkux
3NEMEHTOB;

- TBEpAOTENbHLIE MOAENM C LWABnoHaMM 3NEMEHTOB, KOTOpbIE HE 0OPa3yIoT KPYroBble UM NPAMOYTOSb-
Hble MaccuBbl LWABGMOHOB.

2 HopmaTuBHbIe CCbISIKU

B HacTosiLem cTaHaapTe UCMONb30BaHbl HOPMATUBHBIE CCbINIKM Ha Creayiomue MexxayHapoaHble CTaH-
[apTbl M AOKYMEHTbI (A4NA HeAaTUPOBAHHbLIX CCbINOK UCMOMb3YIOT NOCNeAHee U3gaHue CCbISIOMHOro ctaHaap-
Ta, BKIOYasa BCE U3MEHEHUA U NOMPaBKKU K HEMY):

ISO 10303-1, Industrial automation systems and integration — Product data representation and ex-
change — Part 1: Overview and fundamental principles (Cucrembl aBTomMaTusauum npoM3BOACTBA U UX UHTE-
rpauus. MNpeacraBneHne AaHHbIX 06 u3genum n 06mMeH 3TuMK AaHHbiMU. Yactb 1. O6wme npeacraBneHus u
ocHoOBOMoONaratoLue NPUHLKMLI)

ISO 10303-11, Industrial automation systems and integration — Product data representation and ex-
change — Part 11: Description methods: The EXPRESS language reference manual (Cuctembl aBToma-
TM3auuW Npou3BOACTBA U UX UHTerpaums. MpeacrasneHne AaHHbIX 00 M3genum n 06MeH 3TUMKU AAHHLIMM.
YacTb 11. MeTtoabl onucaHus. CnpaBovHOe PyKOBOACTBO NO s3blky EXPPESS)

ISO/TS 10303-1341, Industrial automation systems and integration — Product data representation and
exchange — Part 1341: Application module: Generic expression (CUCTEMbI NPOMbILLIEHHOW aBTOMAaTU3aLUK
n uHTerpauus. MNMpeacrasneHne aHHbIX O NPOAYKUMU M 0OMEH AaHHbIMKU. YacTb 1341. Moaynb npuknagHown
nporpaMmbl. PogoBoe Bbipa)keHne)

ISO/TS 10303-1342, Industrial automation systems and integration — Product data representation
and exchange — Part 1342:; Application module: Expression (CUCTEMbI NPOMBLILLSIEHHON aBTOMaTU3aLun u
uHTerpauus. MNMpeacrasneHne AaHHbIX O NPOAYKUMM M 0BMEH AaHHbIMM. YacTb 1342. Moaynb npuknagHow
nporpamMmbl. BeipaxkeHue)

ISO 10303-111, Industrial automation systems and integration — Product data representation and ex-
change — Part 111: Integrated application resource: Elemen for the procedural modelling of solid shapes
(Cuctembl NPOMBILLNIEHHOW aBTOMaTMU3auuuM U uHTerpauus. NpeacraBneHne gaHHbIX O NPOAYKUMU U OOMEH
AaHHbIMK. YacTb 111. UHTEerpupoBaHHbIi PeCypc NPUNOXeHW. SneMEeHTbl NpoLieaypHOro MOAENMPOBaHUSA
CNIOLUHBIX popMm)

ISO/TS 10303-1318, Industrial automation systems and integration — Product data representation and
exchange — Part 1318: Application module: Procedural solid model (Cuctembl aBTOMaTusaumu npousBoacTBa
U UX uHTErpauus. NpeacraeneHne gaHHbIx 06 u3genum u 06MeH sTuMK aaHHbiMK. YacTtb 1318. MpuknagHom
mMoaynb. MpoueaypHas TBepaoTensHas Moaenb)

ISO/TS 10303-1323, Industrial automation systems and integration — Product data representation and
exchange — Part 1323: Application module: Basic geometric topology (Cuctembl aBToMaTusauum npousBoa-
CTBa W UX uHTerpaums. MNMpeacrasneHne gaHHbIX 00 usgenum n 06MeH aTumm aadHbiMu. Yacts 1323. Mpuknaa-
HOW Moaynb. BasoBas reomeTpuyeckasi Tononorus)

ISO/TS 10303-1511, Industrial automation systems and integration — Product data representation and
exchange — Part 1511: Application module: Topologically bounded surface (Cuctembl NPOMbILLINIEHHON aBTO-
maTtusaumu u uHTerpauus. NpeacraBneHne AaHHbIX O NPOAYKUMM M 0BMeH aaHHbiMK. YacTb 1511. Mpuknaa-
HON MOAYMb. TOMNONOrMYECKN OrpaHNYEHHas NOBEPXHOCTD)

3 TepMuHbI, onpeneneHUsa U cokpalleHus

3.1 TepMUHBLI U onpeaeneHus

3.1.1 TepMuHbl, onpeneneHHbie B MCO 103031
B HacTosiLLem cTaHaapTe NpUMEHEHbI CneayoLme TEPMUHBI:
- npunoxeHue (application);
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- NpUKagHas HTepnpeTupoBaHHaa KOHCTPyKUuA (application interpreted construct);
- npuKnagHou moaynb (application module);

- npuKnagHon obwbekT (application object);

- npuknagHou npotokon (application protocol);

- IPUKNagHaA aTanoHHas mogenb (application reference model);

- obwWwume pecypchbl (COMMON resources);

- AaHHble (data);

- nupopmauuma (information);

- MHTErpupoBaHHbIN pecypc (integrated resource);

- UHTepnpeTUpoBaHHaa moaenb moaynsa (module interpreted model);
- usgenwue (product);

- OaHHble 06 usgenum (product data).

3.1.2 TepMunbl, onpegeneHHbie B NCO 10303-42

B HacToqwem ctaHgapTe NnpUMEHeHbI crneayowmne TepmMnHel, onpegenexHsie B UCO 10303-42:
- 0CeCMMMETPUUHbIN (axi-symmetric);

- rpanuua (boundary);

- rpaiuubl (bounds);

- KOOpAuHaTHOe npocTpaHcTBO (coordinate space);

- KpuBas (curve);

- He3aMKHyTaa KpuBas (open curve);

- opueHTUpYeMbIn (orientable);

- Tononornvyeckoe 3HavyeHue (topological sense).

3.2 CokpaweHus

B HacToALemM cTaHaapTe NPUMEHEHBI CREAYIOLLIME COKPALLEHUSA:

MM — npuknagHoin moayne (application module; AM);

MM — npuknaaHoi npotokon (application protocol; AP);

MN3M — npuknagHas atanoHHasa mogens (application reference model; ARM);
MMM — unHTepnpeTupoBaHHada mogenb moayns (module interpreted model; MIM);
URL — yHU(pMUMpOBaHHbIN yKa3aTenbs pecypca.

4 NHdpopmaunoHHbie TpedboBaHus

B HacToqwem pasgene onpegeneHbl UHpOpMaLMOHHble TpeboBaHMA K NPUKNAgHOMY Moaynto «O0b-
€MHas MOAENb C NoKansbHbIM U3MEHEHUEMy, NPeacTaBneHHble B (hopme MOM.

MpumevyaHus

1 padhnyeckoe nNpeacTaBneHne NHPOPMaLMOHHbIX TpeboBaHW NpuBeAeHO B npunoxeHnm C.

2 Cneuudukaums otobpaxeHus onpegeneHa B 5.1. OHa noka3sbIBaeT y0BNETBOPEHNE UHDOPMALMOHHBIX Tpebo-
BaHWI 3@ CHET MCMOMb30BaHUA OBLMX PECYPCOB U KOHCTPYKLMIA, onpeAeneHHbIX Unu MMnopTupoBaHHbiX B cxemy MM
[l@aHHOro NPUKNafHOro MOAYMA.

B HacToswem pasgene ¢ ucnonb3oaHmem s3bika EXPRESS gaHo onpegeneHvne nHOPMaLNOHHLIX Tpe-
G0oBaHUit, KOTOPbIM AOMKHbI COOTBETCTBOBATL NPOrpaMMHbIE peanusauum, kak onpeaeneHo B MICO 10303-11.
Hwxe npeactasned parmeHT EXPRESS-cneundukagmum, ¢ KOTOPOro HaunHaeTcs onmcaHue cxemsl Solid_
with_local_modification_arm v yctaHaBnuBaioTcsa 0693aTenbHble BHELLUHWE CCbINKU.

EXPRESS-cneumdurkaims:

*

SCHEMA Solid_with_local_modification_arm;
(*
4.1 N3M, HeoGXxoauMbIe ANA NPUKNAOHOIO MOAyIsA

MpuBeaeHHbIe HMKe onepaTopsl A3blka EXPRESS onpeaensaoT anemMeHTbl, MMNOPTMPOBaHHbIe u3 NMOM
APYrUxX NPUKNaaHbIX MOAYNen.
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EXPRESS-cneundukauus:

*
)
USE FROM Basic_geometric_topology_arm; - - ISO/TS 10303-1323
USE FROM Procedural_solid_model_arm; - - ISO/TS 10303-1318
USE FROM Topologically_bounded_surface_arm; - - ISO/TS 10303-1511
(*
MpumevyaHus
1 CxeMbl, CChINKM Ha KOTOpble NPUBEAEHBI BhILLE, COAEePXKaTCcsa B criedyroLux fokymeHTax komnnekca MCO 10303:
Basic_geometric_topology_arm ISO/TS 10303-1323;
Procedural_solid_model_arm ISO/TS 10303-1318;
Topologically_bounded_surface_arm ISO/TS 10303-1511.
2 paduyeckoe npeacTaBneHne faHHbIX cxeM npusegeHo Ha pucyHkax C.1, C.2, C.3, C.4 n C.5 npunoxerus C.

4.2 OnpepgeneHve TUNOB AaHHbIX NMOM

B HacTosweM nogpasaene onpeaeneHHsbl TUnNbl AaHHbiX M3M ans gaHHoOro npuknagHoro Moayns. Tunbl
AaHHbIX M3OM 1 ux onpeaeneHnsa NpMBeAEHbI HAXE.

4.2.1 Tun paHHbIX blend_end_condition

Tun ganHbix blend_end_condition sensietcs BbiBupaembiM TUNOM, UCNONb3yEMbIM ANst 3a4aHUS yc-
TNOBUI OKOHYaHUS COMPSHKEHUA, CO34aBAaEMOro BAONb HENPEPLIBHONW NOCMNEA0BATENLHOCTU pebep TBepaoro
Tena. Tun yCnoBuii OKOHYaHUSA CONpsXkeHus TpebyeTcs Npu CO3daHumn CONPsKEHUS B NPeaCTaBneHHOM O0b-
exTom Path_modified_solid Teepgom Tene ¢ nameHeHmem hopmbl B4OSb TPAEKTOPUN.

EXPRESS-cneundukaums:

")
TYPE blend_end_condition = SELECT
(Edge_curve,
Point_on_curve,
Vertex);
END_TYPE;
(*
4.2.2 Tun paHHbIX blend_radius_variation
Mepeuncnumbii TN AaHHbiX blend_radius_variation cogepxut nepeuyucneHme TUNOB YHKLUUNA,
YNPaBnsAwLLMX UBMEHEHMEM paguyca CKPYrneHus, Co34aBaemMoro B0k HENPEPbLIBHOW NOCNEA0BATENLHOCTH
pebGep TBepaoro Tena.

EXPRESS-cneundukauus:

*

TYPE blend_radius_variation = ENUMERATION OF
(linear,
cubic,
unspecified);
END_TYPE;
(*
OnpeaeneHus 9NeMEHTOB NEPEYNCIAEMOro TMna:
linear — pagunyc ckpyrneHus U3MEHAETCS NIMHENHO MEXAY TOUKaMu OnpeaeneHns paguyca;
cubic — paanyc ckpyrneHus u3ameHsieTcs B BuAe Kybuyeckon yHKLUUKM Mexay To4Kamu onpeaeneHms
paaunyca;
unspecified — yHKUMS M3MEHEHUs paguyca CKpyrieHus He 3ajaHa.
4.2.3 Tun paHHbIX sculpting_surface
Tun gaHHbIx sculpting_surface sBnseTca BbiOUpaeMbiM TUNOM A aHHbIX U MO3BOMAET BbIOpaTh NpUpoay
NOBEPXHOCTHOTO 3MEMEHTA, MCNOMb3YyeMOro Ansi 00pe3kn TBEPAOTENbLHON MOAENU B LENAX CO3aaHNSA TBEPAO-
ro Tena MeHbLLEero pasMmepa.

EXPRESS-cneundukauus:
")
TYPE sculpting_surface = SELECT
(Advanced_face,
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Advanced_open_shell,
Surface);
END_TYPE;
(*
4.2.4 Tun paHHbIx solid_with_placed_feature
Tun gaHHbix solid_with_placed_feature asnserca Bbibupaembim TUNOM AAHHbIX, MO3BONAOLLMM CCbl-
naTbCs Ha 06LEKT, NPeACTaBNALLMIA OAUH U3 TUMOB pa3MeLLaeMoro sneMeHTa popmbl, KOTOPLIA MOXET ObITb
MCMONb30BaH Npy co3aaHuu wabroHa.

EXPRESS-cneundmkaums:

TYPE solid_with_placed_feature = SELECT
(Solid_with_depression,
Solid_with_protrusion,
Solid_with_circular_pattern,
Solid_with_rectangular_pattern);

END_TYPE;

(*

4.3 OnpegeneHue o6bekToB MOM

OaHHbili nogpasgen onpeaensiet 06bekTol NOM ans gaHHOro npuknagHoro moayns. Kaxabii oObekt
M3M siBnseTca NpoCTeNLLMM HEAENUMbIM 3NIEMEHTOM, KOTOPbLIN MOAENUPYET YHUKANbHOE NOHATME Npuknag-
HOW oBnactu u coaepXxut atpubyThbl, ONpeaensaoLme NeMEHTbl AaHHbIX 00bekTa. O6bekTbl N3M u nx onpe-
JerneHus NpuBeaeHbl HUXeE.

4.3.1 O6bekT Advanced_open_shell

O6bekt Advanced_open_shell aenserca takum noatunom oovekta Detailed_ topological_model_
element, KOTOpbI NpeACTaBNSAET HE3AMKHYTYIO 060M04Ky, 06pasyemyto COBOKYMHOCTbIO rpaHeil.

EXPRESS-cneumdukaums:

")
ENTITY Advanced_open_shell
SUBTYPE OF (Detailed_topological_model_element);
shell_faces : SET[1:?] OF Advanced_face;
END_ENTITY,;
(*
Onpenenenue atpubyTa:
shell_faces — Habop 00beKTOB, NPeACTABNAIOLWMX rPaHu, oBpasytoLme reoMeTpuyHecKyto 1 Tomnosnoru-
Yyeckyo hopMy HE3aMKHYTON 0B0NoYKK, NpeacTaBneHHon oovekTom Advanced_open_shell.
4.3.2 O6bekT Complex_deleted_face_solid
O6bekt Complex_deleted_face_solid sasnserca takum noatunom oowekra Deleted_face_solid, koto-
pbIl NpeaCcTaBnseT TBEPAOE TENo, B KOTOPOM ANs BbIOPaHHLIX FPAHEN 3aaHbl TONLUWHbI, OTAMYHbIE OT OBLLE
TONLUMHbI, 3aaaBaemoi aTpubyTom, HacneayeMbim OT cyneptuna obbvekta Deleted_face_solid.

EXPRESS-cneundmkaums:

ENTITY Complex_deleted_face_solid
SUBTYPE OF (Deleted_face_solid);
thickened_face_list : LIST[1:?] OF SET[1:?] OF Advanced_face;
thickness_list : LIST[1:?] OF length_measure;
WHERE
WR1: SIZEOF(thickened_face_list) = SIZEOF (thickness_list);
END_ENTITY;
(*
Onpenenexus arpubyTos:
thickened_face_list — cnucok HaGopoB 00LEKTOB, NPEACTABMAIOLLMX FPaHN C OTNNYAOLWMMKUCA OT 00-
e TONLMHBI 3HAYEHUAMU;
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thickness_list — cnucok nHamBMayanbHbIX 3HAYEHWIN TOMLWMHLI, HA3HAYaEMbIX TPAHAM, NPeaCTaBMeH-
HbIX 0ObEKTaMU, BXOAALLMMU BO MHOXECTBO OOBLEKTOB NPeACTaBNAIOLLMX YTOMNLAEMbIE TPaHW, BXOAALLMX B
urpatowwuii ponb atpubyta thickened_face_list cnucok HabopoB 06bLEKTOB.

dopmarnbHOe NONoXeHUe:

WR1. Yucno HabBopoB npeacrTaBnstowpmx rpaHn o6bekTos B atpubyte thickened_ face_list gomkHo co-
OTBETCTBOBAaTbL YMCNY 3Ha4YeHuin B arperatHoM atpubyte thickness_ list.

4.3.3 O6bekT Conical_stepped_hole_transition

O6GbekT Conical_stepped_hole_transition asnserca Takum nogtunom obbvekra Detailed_geometric_
model_element, KoTopbIi NpeAcTaBnAeT KOHUMYECKYK FpaHb, BCTABMEHHYIO Ha CTbiKe MeXay ABYMSA Lu-
NUHAPUYECKMMMU CErMEeHTaMKn TBEpPAOro Tena Co CTYMeHYaTbIMU KPYribiMW OTBEPCTUSIMU, NPEACTaBMEeHHOro
o6wekTom Solid_with_ stepped_round_hole. KoHyc xapakrepusyeTcsa yrnom npu BepLumnHe (yrnom nonypac-
TBOpA) U paauycoMm OCHOBaHUSA. BepLumHa KOHyca Bcerga nexxuT Ha 0CU OTBEPCTUS, Ha TO CTOPOHE coeuHe-
HUS, rae paauyc OTBEPCTUS MEHbLLE, a paAuyC OCHOBaHNUSA KOHyCa ONpefenserTcs Ha NNOCKOW MOBEPXHOCTH,
nepneHanKynspHO 9TON OCK 1 NEPECEeKaeT ee B TOUKE, I4e NPOUCXOAUT M3MEHEHWEe paauyca. Yron BepLUMHbI
NONOXUTENbHbIWA, €CINIM NPOUCXOAUT NEepexo OT OTBEPCTUSA BOMbLLENO pagnyca K MeHbLUEMY, 8 UMEHHO YBEMK-
YeHue rnyOuHbl OTBEPCTUS U OTPULLATENBHBIA — €CNU NEePEXOA OT MEHbLLETO K GOMnbLIOMY paauycy.

EXPRESS-cneuundukauus:

*
)
ENTITY Conical_stepped_hole_transition
SUBTYPE OF (Detailed_geometric_model_element);
apex_angle : plane_angle_measure;
cone_base_radius : length_measure;
transition_number : INTEGER;
WHERE
WR1: transition_number > 0;
WR2: cone_base_radius > 0.0;
END_ENTITY;
(*
Onpenenexnus aTpnbyToB:
apex_angle — yron nonypacrsopa KOHU4ECKON NOBEPXHOCTU, ONPEAENAIOLLMIA NEPEXOA;
cone_base_radius — paguyc 0CHOBaHMSA KOHUYECKON NEPEXOAHON NOBEPXHOCTH;
transition_number — Homep nepexoaa, onpeaeneHHoro KOHMYECKoWn NepexogHon hopMon.
dopmarnbHbIe NONOKEHUSA:
WR1. 3HaueHue atpubyta transition_number 40MmMKHO ObiTb NONOXUTENbHbIM.
WR2. 3HaueHue atpubyta cone_base_radius AOMKHO ObITb NMOMOXUTENbHBLIM.
4.3.4 O61bekT Deleted_face_solid
Obvekt Deleted_face_solid asnderca takum nogtunom obvekta Modified_solid, koTopein npea-
CTaBnsieT TBEpAOE TEmno, B KOTOPOM HEKOTOPbIE FPaHu yaaneHbl, a OCTaBLUMECH IPaHKU YTOMNLLAKOTCS, YTOObI
nony4nTb TBEPAOE TENO B BUAE TONCTOCTEHHOW 060novku. JaHHasa onepaums MoxeT HasbiBaTbecsa ‘shelling’
(«o6onouka») unu ‘hollowing’ («nonoctb»). O6bekt Deleted_face_solid moxeT 6biTb 06bekTtoMm Deleted_
face_solid_ with_offsets unu o6bekrom Complex_deleted_face_solid.

EXPRESS-cneundukaumsa:

ENTITY Deleted_face_solid
SUPERTYPE OF (ONEOF (Deleted_face_solid_with_offsets,
Complex_deleted_face_solid))
SUBTYPE OF (Modified_solid);
deleted_faces : SET[1:?] OF Advanced_face;
thickness : length_measure;
WHERE
WR1: thickness <> 0.0;
END_ENTITY,;
(*
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Onpenenexus atpubyTos:

deleted_faces — Habop 06bekTOB, NpeaCTaBNAOLMX FPAHU, KOTOPbIE AOIKHbI ObITb yaaneHsbl U3 Teep-
[Ooro Tena;

thickness — TonuiMHa rpaHen, OCTaBLUMXCA B MU3MEHEHHOM TBepAOoM Tene. MonoxuTenbHoe 3HavYeHue
yKa3sbIBaET, YTO MaTepuan 4osmkeH ObiTb 4O6ABNEH B HANPaBrneHWn HOPMarnu rpaHu, oTpuLaTenbHOE 3HaYEeHUe
TOMNLLMHBI O3HAYAET, UTO MaTepuan 4o6aBnNsAETCs NoA rpaHblo (B HanpaBneHUW, NPOTUBONONOXHOM HOPMarH).

$opmManbHoe NONOXEHUE:

WR1. 3Hauenune atpubyta thickness He JOMKHO GbITb PaBHBIM HYIIO.

4.3.5 O6bekT Deleted_face_solid_with_offsets

O6bekT Deleted_face_solid_with_offseTS asnaerca Takum nogtunom obvekta Deleted_face_solid,
KOTOPbIA NpeacTasnseT coboi TBepaoe Teno, ANA rpaHent KOTOPOro 3ajaloTcs ABA 3HAYEHUA CMeELLEHUS,
onpeaensaowme yTonweHue oCcTaBLuMxca rpaHein. Matepuan pacnonaraerca Mexay rpaHamm, 3KBUAUCTAHT-
HbIMU YTONLLAEMON rPaHu.

EXPRESS-cneundukaumsa:

¥

ENTITY Deleted_face_solid_with_offsets
SUBTYPE OF (Deleted_face_solid);
thickness2 : length_measure;
WHERE
WR1: thickness2 <> 0.0;
WR2: SELF\Deleted_face_solid.thickness <> thickness2;
END_ENTITY;
(*
Onpeaenexune atpubyTa:
thickness2 — BTOpO€E 3HA4YEHUE TONLUMHBI, AOMKHO ObiTb NPUMEHEHO K OCTaBLUMMCA FPAHSIM OCHOB-
Horo Tena. TonwHa OCTaBLUMXCSA rpaHei OyaeT paBHa pasHuue Mexay 3HaueHusimu atpubytos thickness u
thickness2.
dopmanbHbIE NONOXKEHUS:
WR1. 3HaueHue atpubyta thickness2 He JOIMKHO ObITb PABHBIM HYSIO.
WR2. 3Havenue atpubyta thickness2 He f0mKHO ObITb paBHbIM 3Ha4YeHuI0 aTpubyTa thickness.
4.3.6 O6bekT Path_modified_solid
O6vekt Path_modified_solid asnsierca Takum noatunom obbekta Solid_with_ edge_modification,
NpeacTaBNAIoOWLMM TBEPAOE TENo, B KOTOPOM pebpa, npegHasHavyeHHble ANna U3MeHeHuns, obpasyioT Henpe-
PbIBHYIO NOCNeA0BaTeNbHOCTb.

MpumMeyaHue — [daHHbll 06LEKT He NoNHoOCTLIO onpegeneH B N3M. CooTeeTcTBytoWwmin 06bekT UMM cogep-
XKUT orpaHuyeHus Ansa obecneyveHnst NpaBubHON KOHMUIypaLumn 3agaHHbix pebep.

EXPRESS-cneuncukaums:

¥

ENTITY Path_modified_solid
SUBTYPE OF (Solid_with_edge_modification);
END_ENTITY;
(*
4.3.7 O6bekT Path_modified_solid_with_end_conditions
O6bekt Path_modified_solid_with_end_conditions senserca takum nogtunom Path_modified_
solid, koTopbIii NpeacTaBnAeT TBEpAOe TeNo, conpsikeHue pebep KOTOPOro 3akaH4YUBAETCA B TOYKAX, OTNNY-
HbIX OT HaYanbHOM U KOHEYHOWN BEPLUMH NOCNEA0BaTENbHOCTU BbIOPaHHbIX pebep.
MpumeyvaHune — [aHHblii 06beKT He NonHocTblo onpefened B MOM. B cootsetcTByloLem o6bekte UMM co-

AepXUTCS onpeferneHue TUNOB AONYCTUMBIX YCIIOBUIA OKOHYaHWUSA U OrpaHUYeHuid, obecneumBaroLLMX CornacoBaHHOCTb
pebep.

EXPRESS-cneundukauums:

*°

ENTITY Path_modified_solid_with_end_conditions
SUBTYPE OF (Path_modified_solid);
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end_conditions : LIST[2:2] OF blend_end_condition;
END_ENTITY;
(*
Onpeaenexne atpubyTa:
end_conditions — cnncok u3 AByx 3Ha4eHui nepedncnumoro Tuna blend_end_ condition, 3aaatoLimx
rpaHUYHbIE YCNOBUS , MPUMEHSAEMbIE, COOTBETCTBEHHO, B Hayarne 1 B KOHLe npouecca conpskeHusi pebep.
4.3.8 O61bekT Sculptured_solid
O6bekt Sculptured_solid sBnsietca Takum noatunom obbekrta Modified_solid, koTtopbiii npeacras-
naet TBepaoe Teno, obpesaeMoe NOBEPXHOCTLIO, FPaHbO UK 0BONOYKON ANA yaarneHus 4yactu matepuana,
OCTaBMsAA TBEPA0E TENO MEHbLUIEro pasMepa.

EXPRESS-cneungukaums:

*
)
ENTITY Sculptured_solid
SUBTYPE OF (Modified_solid);
cutting_surface : sculpting_surface;
positive_side : BOOLEAN;
END_ENTITY;
(*
OnpeneneHus atpubyToB:
cutting_surface — 06bekT, NPEACTABNAOWMIA NOBEPXHOCTb, IPaHb UMK HE3aMKHYTYIO 060MNOYKY, UC-
nosib3yemyto Ansa OTCEYEeHNs yaansaemMoro Marepuarna oT oCTaBLUErocs TBepAOro Tena;
positive_side — Bynesa nepemeHHasi, noka3sblBatoLLas, C KakoOi CTOPOHbI CEKYLLIEro 3NeMeHTa 40MDKHO
HaxoAuTbCs TBEpAOE TENO, ABNAIOLEECH pe3ynsratoM onepauuu obpesku. Ecnu atpubyt umeer sHayexune
‘true’, TBEpAOE TENno COXPaHAETCH Ha MOMOXUTENBHON CTOPOHE MOBEPXHOCTMW, FPaHW MNKU 0OOMOYKM, U Ha-
obopot. OnpeaeneHne NOMoXMTENbHOW CTOPOHbI CEKYLLEro aNeMeEHTa 3aBMCUT OT TUNAa 3TOro anemeHTa. ins
surface (NOBEPXHOCTU) — 3TO CTOPOHA, BEKTOP HOpMarnu KOTOPOW K NOBEpPXHOCTU nonoxuteneH. [ina face_
surface nnn Advanced_open_shell — 3710 cTopoHa, TONONOrM4eCckuint BEKTOp HOPManu KOTOPOK K rpaHn Uunu
060n0YKe, COOTBETCTBEHHO, NOMOXMTENEH.
4.3.9 O61bekT Sculptured_solid_with_selection
O6bekT Sculptured_solid_with_selection siBnsercs Takum noaTunom o6vekta Sculptured_solid, ko-
TOPbI MCMONL3YETCA B TEX Cyyasx, koraa npocroe ¢opMMpoBaHue TBEpAOro Tena B oovekte Sculptured_
solid He gaeT ogHO3HA4YHO onpeaensieMoro pesynesrara, u Tpebyerca BbiGop 0gHOro U3 aAByXx unu Gonee 06-
pa3oBaHHbIX B pe3yrnsrare 06pe3ku TBepAbIX TeN.

EXPRESS-cneuudukaums:

*

ENTITY Sculptured_solid_with_selection
SUBTYPE OF (Sculptured_solid);
retained_part : Detailed_topological_model_element;
END_ENTITY;
(*
Onpenenexne atpubyra:
retained_part (coxpaHeHHasa yacTb) — 3k3emnnap obbekta Detailed_topological_ model_element,
nNpeacTaBnAlLWMIA rpaHuLly TOro TBEPAOTrO Tena, KOTopoe ByaeT COXpaHEHO Kak pesynbrat 06pesku.
4.3.10 O6vbekT Solid_with_angled_chamfer
O6vekt Solid_with_angled_chamfer sensercs Takum noatunoMm obvekta Solid_ with_edge
modification, koTopbIii NpeacTaBnNseT TBEpAOE TENO, B KOTOPOM packu 3aaaloTca NOCpPeacTBOM 3afaHus
3KBMAUCTAHTHOW KPUBOIM HA O4HON U3 rpaHei, MPUMbIKAIOLLIMX K COOTBETCTBYIOLLIEMY pebpy U yrna CMeLLeHuUs,
M3MEPEHHOTO0 OTHOCUTESNbHO 3TOW rpaHun. Ecnu ata rpaHb He nnockas, To yron acku u3mepsercs OTHOCK-
TernbHO KacaTernbHON NNOCKOCTU K NOBEPXHOCTU, HA KOTOPOW NEXMUT rPaHb, B TOYKAX 3KBUANCTAHTHON KPUBOW.

EXPRESS-cneuyudukauyus:

*

ENTITY Solid_with_angled_chamfer
SUBTYPE OF (Solid_with_edge_modification);
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offset_distance : length_measure;
left_offset : BOOLEAN,;
offset_angle : plane_angle_measure;
WHERE
WR1: offset_distance > 0.0;
WR2: offset_angle > 0.0;
END_ENTITY;
(*
Onpeaenexuns aTpubyToB:
offset_distance — paccrosiHue 0T nameHeHHoro pebpa 40 KPOMKM hackum Ha BbIBPAHHOW CMEXKHOMN
rpaHu;
left_offset — nornyeckoe sHavyeHne BOOLEAN yka3biBaloLlee, HaxXoAMTCA N CMEXHas rpaHb, MCNosb-
3yemas ana onpegeneHuna yrna dacku, cnesa ot Kpasa dacku;
offset_angle — yron mexay ackoi 1 BbiIGPaHHON rpaHbio.
dopmanbHble NONMKEHUS:
WR1. 3HaueHune atpubyta offset_distance gomkHO ObITb NONOXUTENBLHbIM.
WR2. 3HaueHue atpubyta offset_angle 4OmKHO ObITb NONOXUTENBHbLIM.
4.3.11 OoBbekT Solid_with_circular_pattern
ObbekT Solid_with_circular_pattern senserca takum nogrunom obbvekta Modified_solid, koTtopsiin
npeacTaBnseT TBEPA0E Teno, B KOTOPOM paHee CO34aHHbIN 3NEMEHT U3MEHEHUS POPMbI TUPAKUPYETCA NO
CTaHAAPTHOMY KPYroBOMY LLIABMNOHY.

EXPRESS-cneuyndmkayms:

*

ENTITY Solid_with_circular_pattern
SUBTYPE OF (Modified_solid);
location : Axis_placement;
replicated_element : solid_with_placed_feature;
replicate_count : INTEGER,;
angular_spacing : plane_angle_measure;
radial_alignment : BOOLEAN,;
reference_point : Cartesian_point;
WHERE
WR1: replicate_count > 0;
END_ENTITY;
(*
Onpeaenexus aTpubyToB:
location — 00beKT, NpeacTaBNALLMA NPUBSI30MHYIO CUCTEMY KOOPAWHAT, 3a4al0LLYI0 MONOXEHUE U
opueHTauuio wabnoHa o6pa3oBaHHOIO KPYroBbiM MacCMBOM PENINUKALUIA SrEeMEHTOB U3MEHEHMSA DOPMbI;
replicated_element — o6bekT, npeacTaBnALLMA SMEMEHT U3MEHEHUA (POPMbI, KOTOPLIN TUPAXKMPY-
erca ansg opMUpoOBaHMA KPYrosoro wabnoHa, 06pasoBaHHOIO KpyroBbiM MacCUBOM PENSMKaLUIA 3NIEMEHTOB
U3MeHeHUA hOPMbI; AMEMEHT U3MEHEHNSA (DOPMbI MOXKET ObITh yrryGneHmem, BbICTYNnoM unu apyrum wabno-
HOM;

replicate_count — KonuyecTBO pennukaumin TMpaXXKMpyemMmoro afemMeHTa, UCKIYasa opuruHarn,

angular_spacing — yrrnoBoe cmeLLeHne Mexay nocrnefoBaTenbHbIMU TUPAKAPYEMBIMU SIEMEHTaMU
n3MeHeHus PopMbl;

radial_alignment — ByneBo 3HayeHue, ykasbiBatoLlee, MOBEPHYTHI NN PenfMKaumMm TUPaXKMpyemoro
3MnemMeHTa M3MeHeHus opMbl B HANpPaBneHMn pagnyc-BekTopa LeHTpa BpalleHus. Ecnv atpubyT umeer 3Ha-
yeHue ‘false’ (Noxb), Kaxkgasa Touka B LIAONOHE UMEET TO XKEe CMELLEHNE, YTO U UCXOA4HAasa TOYKa, NOSTOMY MC-
XO[Hasi OpUeHTaUus SreMeHTa M3MEHEHNU (POPMbI COXPaAHAETCS;

reference_point — 00beKT, NPeACTaBNSAOLLNIA TOUYKY, CBA3AHHYIO C TUPAXXMPYEMbIM UCXOAHBIM 3NEMEeH-
TOM M3MEHEeHUs PopMbl. PaccTosiH1e OT NPOEKUMMN TOYKU Ha MIIOCKOCTb, NEPNEHAMKYNAPHYIO OCU BpaLLEHUS,
[0 OCU BpaLLeHuUs onpeaensietT paauyc KpyroBoro wabdnoHa. TupaxupyeMble areMEHTbl UMEKT COOTBETCTBY-
IOLLIME OMOPHbIE TOYKKU, MPE0OPa30BaHHbIE TaK, YTO OHM PACMNONaralTcs ¢ OAUHAKOBLIM YITIOBLIM LLIAroM BO-
Kpyr OCW KpYroBoro abnoHa.
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dopmanbHOE NONOXKEHUE:

WR1. 3naueHue atpubyta replicate_count (konnyecTBo pennukauuii) 4OMHKHO ObITb NONOXUTENbHBIM.

4.3.12 O6wekT Solid_with_circular_pocket

O6bekT Solid_with_circular_pocket sBnsietca Takum nogtunom oowekta Solid_with_pocket, koTo-
pbivi NpeacTaBnseT TBEpAoe TENO ¢ yrnyoneHnem B oOpme Kpyropomn BbleMKM (KapMaHa).

EXPRESS-cneuudukayus:

*

ENTITY Solid_with_circular_pocket
SUBTYPE OF (Solid_with_pocket);
pocket_radius : length_measure;
WHERE
WR1: SELF\Solid_with_pocket.floor_blend_radius <= pocket_radius;
WR2: pocket_radius > 0.0;
END_ENTITY;
(*
OnpeaeneHue atpubyTa:
pocket_radius — paguyc umnuHapa, obpasyoLero BbleMky (KapmaH).
PopmMarnbHbIE NONOXKEHUS:
WR1. 3HayeHune paguyca Mexay HUXXHEN YacTbio U CTEHKaMU BbleMKU (KapMaHa), 3agaBaemoe atpudy-
Tom floor_blend_radius omkHO BbITb MEHbLUE pPaaUyCca LMITMHAPUYECKOTO OTBEPCTUS.
WR2. 3HauyeHue atpubyta pocket_radius AOMKHO ObITb NONOXUTENBHBLIM.
4.3.13 O6wekT Solid_with_circular_protrusion
Ob6bekT Solid_with_circular_protrusion sisnaerca takum nogtunom obwekra Solid_with_protrusion,
KOTOpbIW NpeacTaBnseT TBEPAOE TEMNO C KPYITbIM B NONEPEYHOM CEeYEHUN BbICTYNOM (600bLILLKONR).

EXPRESS-cneungukaums:

*

ENTITY Solid_with_circular_protrusion
SUBTYPE OF (Solid_with_protrusion);
radius : length_measure;
WHERE
WR1: radius >=0.0;
END_ENTITY;
(*
Onpegenenune atpubyra:
radius — pagunyc Kpyrnoro B noNepeyHoM ce4eHun BbICTyna.
dopmanbHOE NONOXEHUE:
WR1. 3HaueHue atpubyta radius A0MKHO ObITb NOMOXKUTENbHBLIM.
4.3.14 O6wekT Solid_with_conical_bottom_hole
O6bexkT Solid_with_conical_bottom_hole asnaerca takum noaTunom odvekra Solid_with_stepped_
round_hole, koTopblil NpeacTaBnaeT TBEPAOE Teno CO CTYNEHYaTbiM KPYrbiM OTBEPCTUEM C KOHUYECKUM
OHOM.

EXPRESS-cneundukaums:

*)

ENTITY Solid_with_conical_bottom_hole
SUBTYPE OF (Solid_with_stepped_round_hole);
semi_apex_angle : plane_angle_measure;
tip_radius : length_measure;

WHERE
WR1: tip_radius < SELF\Solid_with_stepped_round_hole.segment_radii[segments];
WR2: tip_radius >= 0.0;

WR3: semi_apex_angle > 0.0;

END_ENTITY;

(*
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Onpeaenexnsa aTpubyToB:

semi_apex_angle — yron nonypacreopa KOHMY4ECKOW NMOBEPXHOCTU Y BEPLUMHbI B HUXHEW YacTu oT-
BEPCTUS;

tip_radius — paguyc cdepuyeckoit NOBEPXHOCTU, CKPYINAIOLWMA BEPLUMHY KOHUYECKON NOBEPXHOCTU
Ha JHe OTBEpPCTHUS.

PopmanbHble MONOXKEHUS:

WR1. 3HaueHne atpubyta tip_radius AOmKHO ObITb MEHbLUE paguyca KOHEYHOro LMIMHAPUYECKOTO
CerMeHTa B OTBEPCTUM.

WR2. 3HaueHue atpubyta tip_radius He OKHO ObiTb OTPULATENBHLIM, HO MOXET PaBHATLCA HYIIO.

WR3. Yron nonypactsopa KOHU4ECKOI NOBEPXHOCTH, 3aJaBaemMblit aTpubyToMm semi_apex_angle, gon-
)KeH ObITb NONMOXMTENbHBIM.

4.3.15 OovbekT Solid_with_curved_slot

O6wekT Solid_with_curved_slot asnsetcsa Takum noatunom obbekta Solid_with_ slot, koTopbliit npea-
CTaBnNAEeT TBEPAOE TEMO C Ma30oM, CO34aHHbIN NYTEM 3aMeTaHns npoduns nasa BAOMb KPUBOW.

EXPRESS-cneuncukauus:

*

ENTITY Solid_with_curved_slot
SUBTYPE OF (Solid_with_slot);
slot_centreline : Detailed_geometric_model_element;
END_ENTITY;
(*
OnpeaenexHune arpubyra:
slot_centreline — 06bekT, NpeACTaBNSAOLLMIA KPUBYIO, ONPEAENSAIOLLYIO LEHTPanbHYI0 NIMHUIO na3sa.

MpuMeyaHue — [aHHblit aTpubyT He NonHoCTbIO oToOpaxeH B Mogenu M3OM. OH NONHOCTLIO onpeaerneH B
MMM, roe oH oToOpaxaeTcs B 9K3eMNNAP orpaHuYeHHOR KpuBoiA, npeacTaBnsemMoi obbektom bounded_curve.

4.3.16 O6bekT Solid_with_depression

O6wekT Solid_with_depression sisnserca takum noarunoM obvekta Modified_ solid, koTopsblit npea-
CTaBrnsAeT TBEPA0E TEMO ¢ yrnyotneHusMu Ha ogHoM unu 6onee rpaHsax. KOHKpeTHbIe TUnbl yrnyoneHun Mmoaenu-
pytorca B nogrunax. ObvekT Solid_with_ depression siBnsieTca siBHbIM cynepTunom o6bekToB Solid_with_
through_depression (TBepgoe Teno co CKBO3HbIM yrnybonenuwem) wnm Solid_with_stepped_round_hole
(TBepgoe Teno co cTyneH4atbiM KpyrnbiM oTBepcTuem) unu Solid_with_pocket (TBepaoe Teno ¢ BbIEMKOM
(kapmaHom)) unu Solid_with_slot (Teepgoe Teno ¢ nasom) unu Solid_ with_groove (tBepaoe Teno ¢ npo-
TOYKOWN).

EXPRESS-cneundukaums:

*

ENTITY Solid_with_depression
ABSTRACT SUPERTYPE OF (Solid_with_through_depression
ANDOR ONEOF (Solid_with_stepped_round_hole,
Solid_with_pocket,
Solid_with_slot,
Solid_with_groove))
SUBTYPE OF (Modified_solid);
location : Axis_placement;
depth : length_measure;
WHERE
WR1: depth > 0.0;
END_ENTITY;
(*
OnpeneneHusa atpubyToB:
location — 00bekT, NpeaCTaBNAIOWMI NPUBA3OYHYI0 CUCTEMY KOOPAMHAT, 3a4alOLWyI0 NOSIOKEHUE U
opueHTaumio yrnybneHus, naMeHsiowero hopmMy TBepaoro Tena;
depth — nuHeriHaa mepa paccToaHUS OT MOBEPXHOCTU A0 AHA yriybneHus.
PopmanbHOe NONOXEHMUE:
WR1. 3HaueHue atpubyta depth OMmKHO ObITL NONOXUTENBHLIM.
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4.3.17 O6wekT Solid_with_double_offset_chamfer

O6vekt Solid_with_double_offset_chamfer sasnserca Takum noatunom o6vekra Solid_with_edge_
modification, KOTopbIli NpeacTaBnNAeT TBEpAOE TENO ¢ PACKON, rae hacku Ha U3MEHSIEMbIX pebpax CTposTca
nyTeM COEAMHEHUA TOYEK HA CMEXHbIX IPaHAX Ha pacCTOAHMAX OT U3MEHEHHOro pebpa, 3agaBaemMbiX Ans
KaXKOON U3 CMEXHbIX FpaHen.

EXPRESS-cneuudukayus:

*

ENTITY Solid_with_double_offset_chamfer
SUBTYPE OF (Solid_with_edge_modification);
left_offset_distance : length_measure;
right_offset_distance : length_measure;
WHERE
WR1: left_offset_distance > 0.0;
WR2: right_offset_distance > 0.0;
END_ENTITY;
(*
Onpepenexunsa aTpubyToB:
left_offset_distance — paccrosiHne ot uameHeHHoro pebpa oo Kpomku backu Ha rpaHu cneea oT
pebpa;
right_offset_distance — paccrosHne oT usmMeHeHHoro pebpa A0 KPOMKM (hacku Ha rpaHu cnpasa oT
pebpa.
PopmMarnbHbIE NONOXKEHUS:
WR1. 3HaueHue atpubyTa left_offset_distance omKkHO ObiTb NONOXUTENbHbLIM.
WR2. 3HaueHue atpubyta right_offset_distance gomkHO GbiTb NONOXUTENbHBIM.
4.3.18 O6vwekT Solid_with_edge_modification
O6bekT Solid_with_edge_modification asnaerca takum nogtunom odvekta Modified_solid, koTopbin
npeacTaBnseT TBepAoe Teno, Ang KOTOPOro ykasaHbl pedpa, KOTopble He0OX0AUMO U3MEHUTL, U BuA Tpebye-
MOro M3mMeHeHus. MoaTunel AAHHOMO 00LEKTA NOAPOOHO ONpeaensitoT BUAbl BO3MOXHOIO U3MEHeHUsA pebpa.
O6wekT Solid_ with_edge_modification moxxeT ObiTh cyneptunom o6wektos Path_modified_solid nnu oa-
HuM u3 Solid_with_fixed_radius_edge_blend (TBepgoe Teno ¢ (oMkCcMpoBaHHbIM PaguycoM CKPYrneHus pe-
6pa), Solid_with_simple_chamfer (teepgoe teno ¢ npoctoii dpackoir), Solid_with_double_offset_chamfer
(TBepaoe Teno ¢ hackon 3agaHHon Asymsa cmeLleHuamu) unu Solid_with_angled_chamfer (tBepgoe Teno ¢
chbackon, 3agaHHON YriiOM U CMELLEHUEM).

EXPRESS-cneundukaums:

")
ENTITY Solid_with_edge_modification
SUPERTYPE OF (Path_modified_solid
ANDOR ONEOF (Solid_with_fixed_radius_edge_blend,
Solid_with_simple_chamfer,
Solid_with_double_offset_chamfer,
Solid_with_angled_chamfer))
SUBTYPE OF (Modified_solid);
blended_edges : LIST[1:?] OF Edge;
END_ENTITY;
(*
Onpepenexune arpubyra:
blended_edges — cnucok 06bekTOB, NpeacTaBnaoWwpmx pebpa, npeaHasHavYeHHble ANst U3BMEHeHus.
4.3.19 O6bekT Solid_with_fixed_radius_edge_blend
Ob6bekT Solid_with_fixed_radius_edge_blend asnserca nogtunom obwekra Solid_with_edge_modi-
fication, npeacrasnsaioLmii TBEpAOE TENO, B KOTOPOM COMNPSXKEHME U3MEHSAEMbIX pebep NPoUCXoauT METOA0M
«KaTaLwerocs Lwapay nocToaHHOro paguyca.

EXPRESS-cneundukaums:

")
ENTITY Solid_with_fixed_radius_edge_blend
12
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SUBTYPE OF (Solid_with_edge_modification);
radius : length_measure;
WHERE
WR1: radius > 0.0;
END_ENTITY;
(*
Onpegenexne atpubyra:
radius — paguyc pebep CKpyrneHusi, CO3aaHHbIX B NPOLECCEe COMPSXKEHUS.
PopmanbHbIE NONOXKEHUS:
WR1. 3HauyeHue atpubyta radius OmKHO ObITb NONOXUTENbHBIM.
4.3.20 O6bekT Solid_with_flat_bottom_hole
ObnvekT Solid_with_flat_bottom_hole sisnserca noatunom Solid_with_stepped_ round_hole, npea-
CTaBNALWMI TBEPAOE TEMO C UMEIOLLMM NIOCKOE AHO KPYITbIM CTYNEHYaTbiM OTBEPCTUEM.

EXPRESS-cneundunkaums:

")
ENTITY Solid_with_flat_bottom_hole
SUBTYPE OF (Solid_with_stepped_round_hole);
fillet_radius : length_measure;
WHERE
WR1: fillet_radius < SELF\Solid_with_stepped_round_hole.segment_radiijsegments];
WR2: fillet_radius >= 0.0;
END_ENTITY;
(*
Onpeaenexune atpubyTa:
fillet_radius — paauyc ckpyrneHust mexxay nrockumM 4HOM OTBEPCTUS U BEPTUKANbHOW NOBEPXHOCTLIO
LUAMHAPA NPUMbIKAIOLLETO K HEMY.
PopmanbHbIE NONOXKEHUS:
WR1. 3agaBaembliii atpubytom fillet_radius pagnyc aomkeH ObiTb MEHbLLIE panyca KOHEYHOIO LIUMNNH-
APUYECKOro CerMeHTa OTBEPCTUSA.
WR2. 3HauyeHue atpubyra fillet_radius He JOmKHO ObiTb OTPULATENBHBIM.
4.3.21 O6vbekT Solid_with_general_pocket
O6wekT Solid_with_general_pocket senserca takum noatunomMm obbekta Solid_ with_pocket, koto-
pblii NpeacTaBnAeT TBEPAOE TENO € yrnybnennem, npodunb KOTOPOro onpeaerneH nosib3oBarenem.

EXPRESS-cneundukaums:

*
)
ENTITY Solid_with_general_pocket
SUBTYPE OF (Solid_with_pocket);
profile : Detailed_geometric_model_element;
reference_point : Cartesian_point;
END_ENTITY;
(*
Onpeaenexus aTtpubyToB:
profile — o6bekT, npeacTaBnAWUIA NPOMUNL NONEPEYHOro CeYEHUA BbiIeMKU (KapMaHa);

MpuMeyaHue — [aHHblit aTpubyT He NONHOCTLIO onpeAeneH B mogenu NMOM. OH MOMHOCTLIO onpeferneH B
MMM, rae oH oTobpaxaeTcs B 06bekT ¢ positioned_sketch, cBasaHHbIi ¢ 3k3emnnsapamn obbekToB face_surface unu
curve_bounded_surface.

reference_point — 00bekT, NPeaACcTaBAAOLWMIA TOYKY, UCNOMb3YEeMYI0 AN 3aAaHUsi MECTOMONOXKEHUS
npoduns sbieMku (kapMaHa) Ha TBepAaOoM Tene.

4.3.22 O6vekT Solid_with_general_protrusion

O6uekT Solid_with_general_protrusion siBnserca Takum noaTunom oovekra Solid_with_protrusion,
KOTOpPbIN NPeACTaBnAeT TBEpA0e TENO C BbICTYNOM, KOTOPLIN ABASAETCA NNOCKON 0bnacTbio 00Lwwero suaa.
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EXPRESS-cneungukauma:

ENTITY Solid_with_general_protrusion
SUBTYPE OF (Solid_with_protrusion);
profile : Detailed_geometric_model_element;
reference_point : Cartesian_point;
END_ENTITY;
(*
Onpegenexus atpubyTos:
profile — oB6bekT, npeacrasnsiowmii hopMy NONEPEHHOTO CEYEHUA BLICTYNA;

MpuMmedaHue — [daHHblil aTpubyT He NonHocTbo oTobpaxeH B Mogenu NM3M. OH nomHocTbio onpeAeneH B
MMM, rge oH oToBpaxeH B akaemnnsAp obbekTa positioned_sketch, onpefenstowinin 3amkHyTyto nnockyto obnacTe.

reference_point — 06bekT, NnpeaCcTaBnNSAIOLWMIA TOUKY, 3a4at0LLYI0 MECTOMNONOXEHUE KOHTYpAa, NPeacTas-
neHHoro 06bLekToM, urpatoLmm ponb arpudyta profile.

4.3.23 O6bekT Solid_with_groove

O6nekt Solid_with_groove sasnaerca takum noatunom obvekra Solid_with_ depression, koTopbiit
npeacTaBnsieT TBEPAOE TENO C NPOTOYKOW, NPOTANMBAIOLLERCS BOKPYr MOBEPXHOCTU BpalleHWsa Takum obpa-
30M, YTO €ro MonepeYHble CEeYEHNUs NOCTOSAHHLI B MIOGON NIOCKOCTU, NPOXOAsLIEel Yepe3 OCb 3TOW noBepx-
HocTu. [onepe4Hoe CeveHne MMEET CUMMETPUYHYIO TpaneuueBuaHyto hopmy, BKIIOYAIOLLYIO, Kak 0coBbie
cryvau, NpAMOYrofibHbIE CEYEHUS, CEYEHNA C Yyrnamu yKnoHa u V-obpasHble cevenusl.

EXPRESS-cneungukaums:

*’

ENTITY Solid_with_groove
SUBTYPE OF (Solid_with_depression);
groove_radius : length_measure;
groove_width : length_measure;
draft_angle : plane_angle_measure;
floor_fillet_radius : length_measure;
external_groove : BOOLEAN,;
WHERE
WR1:
NOT('SOLID_WITH_LOCAL_MODIFICATION_ARM.SOLID_WITH_THROUGH_DEPRESSION’ IN
TYPEOF(SELF));
WR2: groove_radius > 0.0;
WR3: groove_width > 0.0;
WR4.: floor_fillet_radius >= 0.0;
END_ENTITY;
(*
Onpegenexus atpubyTos:
groove_radius — paguyc LunMHAPUYECKON NOBEPXHOCTU HA HUXKHEN YaCTN NPOTOYKMU;
groove_width — wuprHa npoToykuy;
draft_angle — yron yknoHa npoTouku;
floor_fillet_radius — paguyc ckpyrneHus no yrnam HWKHEW 4acTu NPOTOYKM;
external_groove — 3HayeHue Tuna BOOLEAN yka3biBaeT, HAXOAMTCA NN MPOTOYKA HA BHELUHEW NO-
BepxHocTu Tena (TRUE) unu Ha BHYTpeHHel nosepxHocTu (FALSE).
PopmarnbHbIe NOMOXKEHUS:
WR1. O6bekt Solid_with_groove He pomkeH sBnATbca obbektoM Tuna Solid_ with_through_
depression.
WR2. 3HauyeHune atpubyta groove_radius A0/MKHO ObITb MONOXUTENbHbIM.
WR3. 3HaueHune atpubyta groove_width 10mMKHO BbiTb NONOXXUTENbHbLIM.
WRA4. 3HayeHune atpubyTa floor_fillet_radius, 3agatowiero paanyc CkpyrneHus, AOMKeH GbITb NONOXM-
TEIbHbIM UMK PaBHLIM HYIIO.
4.3.24 O61bekT Solid_with_incomplete_circular_pattern
Obvekt Solid_with_incomplete_circular_pattern siensietca takum nogtunom obvekra Solid_with_
circular_pattern, koTopblil NpeacTaBnAeT TBEPAOE TENO C KPYrOBbIM LLIAGNOHOM, B KOTOPOM NPONYyLWeHbl He-
KOTOPbIE TUPAXUPYEMBIE SNTEMEHTDI.
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EXPRESS-cneumdmkaums:

")
ENTITY Solid_with_incomplete_circular_pattern
SUBTYPE OF (Solid_with_circular_pattern);
omitted_instances : SET[1:?] OF INTEGER,;
WHERE
WR1: SIZEOF (omitted_instances) < SELF\Solid_with_circular_pattem.replicate_count;
WR2: SIZEOF(QUERY(q <* omitted_instances | q >
SELF\Solid_with_circular_pattern.replicate_count)) = 0;
END_ENTITY;
(*
Onpenenexue atpubyra:
omitted_instances — Habop uenbix Ynucen, 3a4aloLWmX NOPSAKOBLIE HOMEpPa NO3ULIMIA NPOMYLUEHHbIX
TUPAKUPYEMbIX IMEMEHTOB B LLIAGNOHE.
PopmManbHbIE NONOXKEHUSA:
WR1. Yucno nponyLleHHbIX TUPAXUPYEMBIX 3NEMEHTOB AOMMKHO ObiTb MeHbLUe 3HauyeHus aTpubyTa
replicate_count.
WR2. H1 04HO LienouncneHHoe 3HadeHne B Habope NpPonyLUEeHHbIX NO3ULUI TUPAXUPYEMbIX 3IEMEHTOB
He JOJDKHO NpeBbILaTh 3HaYeHus aTpubyTta replicate_count.
4.3.25 Oo6wekT Solid_with_incomplete_rectangular_pattern
O6bekt Solid_with_incomplete_rectangular_pattern sBnsetca takum nogrunom obbekta Solid_
with_rectangular_pattern, koTopbiit npeacTaBnAeT Teepaoe TeNno co CTaHAaPTHLIM NPSMOYTONbLHLIM LLA0NO-
HOM, B KOTOPOM NPONYLLEHbI HEKOTOPbIE TUPAXMPYEMbIE SNEMEHTI.

EXPRESS-cneuyndukauyus:

")
ENTITY Solid_with_incomplete_rectangular_pattern
SUBTYPE OF (Solid_with_rectangular_pattern);
omitted_instances : SET[1:?] OF LIST[1:2] OF INTEGER,;
WHERE
WR1: NOT([1,1] IN omitted_instances);
WR2: SIZEOF (omitted_instances) < ((SELF\Solid_with_rectangular_pattern.row_count *
SELF\Solid_with_rectangular_pattern.column_count) - 1);
WR3: SIZEOF(QUERY(q <* omitted_instances | ((q[1] >
SELF\Solid_with_rectangular_pattern.row_count) OR (q[2] >
SELF\Solid_with_rectangular_pattern.column_count)))) = 0;
END_ENTITY;
(*
Onpeaenexue atpubyra:
omitted_instances — Habop nap uenbix Yucern, 3agalomx HOMep CTPOKU U Homep cTonbua Tex no-
3uumii B WabnoHe, B KOTOPbIX PENnUKauuy SNIEMEHTOB 3MEHEHUS (DOPMbl NPONYLLEHDI.
dopmanbHble NONOXEHUS:
WR1. UcxoaHbil 3neMeHT usmeHeHus wabnoxa B cTpoke 1, cronbue 1 He AOMKeH GbiTb NPONYLUEH.
WR2. OGuiee 4ncno nponyLLEHHbIX TUPAXKUPYEMBIX SNIEMEHTOB AOIMKHO ObiTh MEHbLLE YUCNA 9K3EM-
nnApoB B WabnoHe.
WR3. Homep cTpoku no6oro nponyLeHHOro TMPaXMpyeMoro arieMeHTa He JOMKeH NpeBbIWaTh KOmnu-
YecTBa CTPOK NPAMOYronbHOro wabnoHa. Homep cronbua He AOMKEH NPEBbILATL KONM4ecTBa CToNOLOB.
4.3.26 O6wekT Solid_with_offset_faces
O6nekT Solid_with_offset_faces siBnsietcs Takum nogrunom obvekra Modified_ solid, koTopslin npen-
CTaBNSAET TBEPAOE TENO, HEKOTOPbIE U3 FPaHEii KOTOPOro CMELLEHbI B HaNpaBrieHMM HoOpManu K rpaHu.

EXPRESS-cneuudukaums:

*’

ENTITY Solid_with_offset_faces
SUBTYPE OF (Modified_solid);
offset_faces : LIST[1:?] OF SET[1:?] OF Advanced_face;
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offset_distances : LIST[1:?] OF length_measure;
WHERE
WR1: SIZEOF (offset_faces) = SIZEOF(offset_distances);

END_ENTITY,;
(*

OnpeaenexHus atpubyToB:

offset_faces — crnmcok HabopoB 0OBLEKTOB, NPEACTABNAIOLLMUX IPAHU, KOTOPbIE AOIMKHbI ObITb U3MEHEHBI;

offset_distances — cnucok pacCToSHWN, Ha KOTOPbIE CMELLEHbI UBMEHEHHbIE TPaHu (CMCOK CMmeLle-
HUI 3KBUAMCTAHTHbIX rpaHen). SHHasa AnuHa (PaccToAHME) B AAHHOM CMMCKE NPUMEHSETCA K 93HHOMY Habopy
npeacTaBnsLUX rpaHn 06LEKTOB B CNUCKE, Urpatowem ponb atpubyta offset_faces. MonoxutenbHoe 3Ha-
YeHue AnNuHbI (PacCTOAHMS) AenaeT TBepaoe Teno nokanbHO Oonblue, OTpUUaTenbLHOE 3HaYeHue yaanser
mMarepuarn OKOMo AaHHOW rpaHu u3 Habopa.

dopmManbHOE NONOXEHUE:

WR1. KonnyecTtBo aneMeHTOB B CNMUCKe, urpatowem ponb atpubyta offset_ distances gomkHO ObiTb
paBHbIM KONMMYECTBY SMEMEHTOB B CNMUCKE, Urpatowem ponb atpubyrta offset_faces.

4.3.27 O6bekT Solid_with_pocket

ObvekT Solid_with_pocket asnsetcsa takum noatunom obbvekta Solid_with_ depression, kotopbin
npeacTaBnsieT TBepaoe Teno ¢ yrnybneHmem B BUAE BbleMkM (kapmaHa). Tun chopMmbl BblEMKU (KapmaHa)
MONMHOCTbLIO OnpeAeneH B noatunax Hacroawero obbekra. O6bekT Solid_with_pocket sasnaetcs aBHbIM Cy-
neptunom obvekrtoB, nNubo Solid_with_rectangular_pocket (TBepgoe Teno ¢ nNpAMOYrofnbHOW BblIEMKOR),
nu6o Solid_with_circular_pocket (TBepaoe Teno ¢ kpyrnoii BbleMmkoii), nnéo Solid_with_ general_pocket
(TBEpPAOE TENO C BLIEMKON, ONPEAEneHHO NONb30BaTeNeM).

EXPRESS-cneuudukaums:

*

ENTITY Solid_with_pocket
ABSTRACT SUPERTYPE OF (ONEOF (Solid_with_rectangular_pocket,
Solid_with_circular_pocket,
Solid_with_general_pocket))
SUBTYPE OF (Solid_with_depression);
floor_blend_radius : length_measure;
draft_angle : plane_angle_measure;
WHERE
WR1: floor_blend_radius >= 0.0;
END_ENTITY,;
(*
OnpeneneHus atpubyTos:
floor_blend_radius — pagnyc CKpyrieHns unm COnps>keHUs Mexay HUXHERN 4acTbio U CTEHKAMU Bbl-
eMKu (kapmaHa);
draft_angle — yron yknoHa, npuMeHsIEMbIN K CTEHKAM BbleMKM (KapMaHa).
PopmMarnbHbIE NONOKEHUSA:
WR1. 3HaueHune atpubyta floor_blend_radius 0mKHO ObITb MONOXMTENbHLIM UITU PABHATLCS HYIIO.
4.3.28 O6bekT Solid_with_protrusion
O6vekT Solid_with_protrusion asnserca Takum nogtunom oobekta Modified_ solid, koTtopbliii npea-
CTaBnsAET TBEPAOE TENO C BLICTYNOM HaJ NOBEPXHOCTLIO TBEPAOIO TENA. BhICTYN MOXET ObITb KPYrMbiM, NPsi-
MOYronbHbIM, MO0 MMETb NONEepPeYHOe ceveHune, 3aaaHHoe nonb3oearenem. Oobekt Solid_with_protrusion
saensaetrca nubo ob6vektom Solid_with_circular_protrusion (tBepaoe Teno ¢ KpyrnbiM BbICTYNoM), Nn6o 06b-
ektom Solid_with_rectangular_protrusion (TBepgoe Teno ¢ npsAMOYrofibHbIM BbICTYMOM), G0 00bEKTOM
Solid_with_general_protrusion (TBepaoe Teno ¢ BbICTYNOM, 3aZaHHbIM MOSib30BaTenem).

EXPRESS-cneuyundukauyms:

")
ENTITY Solid_with_protrusion
ABSTRACT SUPERTYPE OF (ONEOF (Solid_with_circular_protrusion,
Solid_with_rectangular_protrusion,
Solid_with_general_protrusion))
SUBTYPE OF (Modified_solid);
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location : Axis_placement;
height : length_measure;
draft_angle : plane_angle_measure;
WHERE
WR1: height > 0.0;
END_ENTITY,;
(*
Onpegenexuns aTpubyToB:
location — 06bekT, NpeacTaBNALLMA NPUBSI30MHYIO CUCTEMY KOOPAWHAT, 3a4al0LLYI0 MONOXEHUE U
OpUEHTaLUIO BLICTYNA;
height — BbICOTa 40 BEpXHErO Kpas BbICTYNA;
draft_angle — yron yknoHa BbiCTyna.
DopManbHOE NONOXKEHUE:!
WR1. 3HauyeHne BbICOTbI BbicTyna height 4OmMKHO GbITb NONOXMTENbHbLIM.
4.3.29 O61bekT Solid_with_rectangular_pattern
O6bekT Solid_with_rectangular_pattern asnaerca takum noatunom ob6vekra Modified_solid, koto-
PbI MPEACTaBnAET TBEPAOE TENO, B KOTOPOM paHee CO3AaHHbI ANeMeHT U3MEHEHUs (POPMbI TUPAXKNPYETCH
B y3nax perynsipHoro npsiMoyrornibHoro LwabmnoHa.

EXPRESS-cneundmkaums:

*

ENTITY Solid_with_rectangular_pattern
SUBTYPE OF (Modified_solid);
location : Axis_placement;
replicated_element : solid_with_placed_feature;
row_count : INTEGER,;
column_count : INTEGER;
row_spacing : length_measure;
column_spacing : length_measure;
WHERE
WR1: (row_count * column_count) > 1;
WR2: row_spacing > 0.0;
WR3: column_spacing > 0.0;
END_ENTITY;
(*
Onpeaenexus atpubyToB:
location — 06bekT, NpeacTaBNALLMA NPUBSI30MHYIO CUCTEMY KOOPAWHAT, 3a4al0LLYyI0 MONOXEHUE U
OPUEHTaLMIO MPSIMOYTONbHOTO LabnoHa, 00PasoHHOr0 ABYMEPHLIM MacCMBOM PEMMUKALUMA 3NEMEHTOB U3-
MeHEeHUs PopMbl;
replicated_element — 06bekT, NpeACTaBNAIOLWLMNIA 3NEMEHT U3MeHeHUs1 hOPMbl, KOTOPbIN TUPAKUPYET-
¢a Ana hOpMMPOBaHUSA NPAMOYTONBHOTO WabnoHa, 06pa3oBaHHOrO ABYMEPHLIM MacCUBOM PennuKaLuii ane-
MEHTOB M3MEHEHUSA (DOPMBI; ANEMEHT U3MEHEHUS (DOPMbI MOXET ObITb yrnybneHnem, BbICTYNOM UMK APYIUM
wabnoHoM. MicxoaHasa kKoHdUrypaums HaxoamTcs B ¢cTpoke 1, crondue 1 wabnoxa;
row_count — KOnMM4YeCcTBO CTPOK B LLAONOHE;
column_count — konu4yecTso CTONGLOB B LLAGMNOHE;
row_spacing — paccTosiHue Mexay nocneaoBaTernbHbIMU CTPOKaMU LabnoHa;
column_spacing — pacctogaHue mexay nocnegosarenbHbiMu cTtonbuamu wabnoHa.
dopmanbHbIE NONMKEHUSA:
WR1. MNMpou3seaeHune 3HadyeHur atpubytos row_count n column_count 4O/mMKHO ObITb MOMOXNTENb-
HbIM.
WR2. 3HaueHune atpubyTa row_spacing A0MmKHO ObiTb NONOXUTENBHbIM.
WR3. 3HaueHune atpubyTa column_spacing AOMKHO ObITb MONOXUTENbHbIM.
4.3.30 O6bekT Solid_with_rectangular_pocket
O6bekT Solid_with_rectangular_pocket sensietca Takum noatunom o6bekra Solid_with_pocket, ko-
TOPbIN NpeacTaBnAeT TBEPAOE TENO C yrnybneHnem B BUAE NPSIMOYrONbHON BblEMKU (KapMaHa).
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EXPRESS-cneundukaums:

*

ENTITY Solid_with_rectangular_pocket
SUBTYPE OF (Solid_with_pocket);
pocket_length : length_measure;
pocket_width : length_measure;
corner_radius : length_measure;
WHERE
WR1: (corner_radius < pocket_width/2) AND (corner_radius < pocket_length/2);
WR2: pocket_length > 0.0;
WR3: pocket_width > 0.0;
WRA4: corner_radius >= 0.0;
END_ENTITY;
(*
OnpepaeneHus aTpubyToB:
pocket_length — gnuHa BbleMKU;
pocket_width — LumpuHa BblemkMy;
corner_radius — paguyc CKpyrfieHus B yrnax BbleMKM.
$opmManbHble NONOXeHUs:
WR1. 3Ha4yeHne atpubyta corner_radius JO/MKHO ObiTb MEHbLLUE, YEM ANUHA U MEHbLLE YEM LLIMPUHA
BblEMKN.
WR2. 3nayeHue atpubyta pocket_length 4osmKHO GbITb NONOXUTENBHBIM.
WR3. 3HaueHune atpubyta pocket_width 1omkHO BbITb NONOXUTENBHBIM.
WRA4. 3HaueHune atpubyta corner_radius 4OMKHO ObITb MOMOXMTENMbHLIM UAK PABHBIM HYMIO.
4.3.31 O6wbekT Solid_with_rectangular_protrusion
Ob6nekr Solid_with_rectangular_protrusion sasnserca Takum noatunom obbekta Solid_with_
protrusion, KOTOPbI NPeACTaBMsET TBEPAOE TENO C BLICTYNOM, MMEIOLLUM NPAMOYTONbHOE NMONepeYHoe ce-
YeHue.

EXPRESS-cneundukaums:

*’
)
ENTITY Solid_with_rectangular_protrusion
SUBTYPE OF (Solid_with_protrusion);
protrusion_length : length_measure;
width : length_measure;
corner_radius : length_measure;
WHERE
WR1: (corner_radius <= width/2) AND (corner_radius <= protrusion_length/2);
WR2: protrusion_length > 0.0;
WR3: width > 0.0;
WR4: corner_radius >= 0.0;
END_ENTITY;
(*
OnpeageneHus atpubyToB:
protrusion_length — annHa nonepe4Horo ce4eHns NPAMOYronbLHOro BLICTYNA, U3MEPEHHasi B Hanpas-
JIeHUU nokanbHOWM ocu X MPUBA3OYHON CUCTEMbI KOOPAWUHAT, NPEACTaBNEHHON OOBLEKTOM, UrpaloLMM POfb
atpubyTa location;
width — 1umMpuHa nonepevyHoro cevyeHnsi NPAMOYFONLHOIO BbICTYMA, M3MEPEHHas B HamnpasneHuu no-
KanbHON OCU Y MPUBSI304HON CMCTEMbI KOOPAMHAT, NPEACTaBIIEHHON 0OLEKTOM, MIPaOWMM ponb atpubyTa
location;
corner_radius — paauyc ckpyrneHusi B yrnax nonepeyHoro Ce4eHus NpsiMoyrofibHOro BbICTYNa MOXET
PaBHATLCS HyMIO.
dopmanbHble NONOXKEHUSN:
WR1. 3Hauenune atpubyta corner_radius A0mkHO ObITb MEHEE NMOSIOBUHbI LUIMPUHBI U MEHEE NOMOBUHBI
ANWHbI BbICTYNA.
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WR2. 3HauyeHue atpubyTa protrusion_length 4OmKHO ObITb NONOXMTENBHBIM.

WR3. 3Hauenue atpubyta width 4OmKHO ObITb NONOXKUTENBHbIM.

WR4. 3HaueHue atpubyTta corner_radius He AOMKHO ObITb OTPULATENBbHbLIM, HO MOXET PaBHATLCA
HYIIO.

4.3.32 O6bekT Solid_with_simple_chamfer

OGvekt Solid_with_simple_chamfer senserca takum noarunom obbekta Solid_ with_edge_
modification, KoTopbIii npeacTaBnNAeT TBepAoe TENO C NPOCTON hackon, B KOTOPOI pebpa dackm cCoeanHSIIOT
TOYKM Ha PaBHbIX PACCTOSAHUAX OT UBMEHEHHOTO pebpa Ha CMEXHbIX rpaHax. Ha AByx rpaHax, NPUMbIKAKOLLMX
K COOTBETCTBYIOLLEMY pebpy, Ha paBHbIX PaCCTOAHUAX OT pebpa CTPOATCS SKBUAUCTAHTHbIE KpuBble. Mexay
3KBUANCTAHTHBIMU KPUBbLIMU CTPOUTCA NIMHENYATasA NOBEPXHOCTL, KOTOPAs UCMONb3YETCHA KAk NOBEPXHOCTL Ha
KOTOPOW NexuT HoBasi dhacka.

EXPRESS-cneundukaums:

*
)
ENTITY Solid_with_simple_chamfer
SUBTYPE OF (Solid_with_edge_modification);
offset_distance : length_measure;
WHERE
WR1: offset_distance > 0.0;
END_ENTITY;
(*
OnpepeneHune atpubyra:
offset_distance — paccrosHue oT n3ameHeHHOro pebpa 40 KPOMKM PacKu HA COMPSXKEHHBIX PaHAX.
dopmarnbHOE NONOXEHUE:
WR1. 3HaueHue atpubyta offset_distance fomkHO ObITb MONOXUTENbHbLIM.
4.3.33 O6bekT Solid_with_slot
O6bekT Solid_with_slot senserca Takum noatunom odbekta Solid_with_ depression, koTopein npea-
CTaBnseT TBEpAOE TENO, B KOTOPOM co3aaetca nas. a3 sasnaerca yrnybneHuem, popma KOTOPOro co3aaercs
3a CYET 3aMeTaHUs NOCTOAHHOrO NPOMUNA CUMMETPUYHOIO MONEPEYHOr0 CEYEHUS BAOMb MPAMOSIMHENHOW
UK KPMBONMHENHOW TPAeKTOPUK, KOTOPbIM MOXET MMETb OAMH NN Ba 3aKPYINEHHbIX KOHLA, 00pa3oBaHHbIX
3a CcYeT BpaLleHMs NONOoBUHBLI NPOMUNA NONepevyHoro cevyeHusi nasa BOKpyr CBOel oc cuMMeTpun. B kade-
CTBE amnbTepHaTuBbl, 0AWH unu oba KoHUa nasa moryt h)opMupoBaTbCs U3 Marepuana geranu. a3 moxer
ObITb NMMOO TpaneuneBuaHbIM, MO0 T-06pasHoii hopMbl B nonepedHom cevenun. O6bekt Solid_with_slot
SABNSIETCA ABHbIM cyneptunom obbekToB nubo Solid_with_straight_slot (TBepgoe Teno ¢ npsamMbiM nasom),
nn6o Solid_with_curved_slot (TBepaoe Teno ¢ kpuBonuHelHbIM nazom) u nubo Solid_with_trapezoidal_
slot (TBepaoe Teno ¢ TpaneuneBuaHbiM nasom) nubo Solid_ with_tee_slot (Teepaoe Teno ¢ T-o6pasHbiM
nasom).

EXPRESS-cneundukaums:

")
ENTITY Solid_with_slot

ABSTRACT SUPERTYPE OF (ONEOF (Solid_with_straight_slot,

Solid_with_curved_slot)
AND ONEOF (Solid_with_trapezoidal_slot,
Solid_with_tee_slot))

SUBTYPE OF (Solid_with_depression);

slot_width : length_measure;

closed_ends : LIST[2:2] OF LOGICAL,;

end_exit_faces : LIST[2:2] OF SET[0:?] OF Advanced_face;
WHERE

WR1:
NOT(('SOLID_WITH_LOCAL_MODIFICATION_ARM.SOLID_WITH_THROUGH_DEPRESSION’
IN TYPEOF(SELF)) AND (closed_ends = [FALSE,FALSE)));
WR2: NOT(((closed_ends[1] = TRUE) AND (SIZEOF (end_exit_faces[1]) <> 0))
OR ((closed_ends[2] = TRUE) AND (SIZEOF(end_exit_faces[2]) <> 0)));
WR3: slot_width > 0.0;
END_ENTITY;
(*
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OnpeaeneHusa atpubyToB:

slot_width — wwmpuHa npocuna nasa;

closed_ends — cnncok U3 gByx NOrM4YeCKUX 3Ha4EHU, yKasblBaOLLMX, 3aKPbIThbl SIM COOTBETCTBYHOLLME
KOHLibI Ma3a;

end_exit_faces — cnmcok u3 aByx HabopoB 06LEKTOB, NPEACTABNSOLMX BXOAHbIE U BbIXOAHbIE FPaHu
Ha OTKPbITbIX KOHLIAX nasa.

$opmarnbHbIe NONOXKEHUSA:

WR1. O6bekT Solid_with_slot He gomkeH ogHOBpeMEHHO aBnATbCA 00bekToMm Solid_with_through_
depression unu ero noaTunom, ecnu o6a KoHUa nasa 06bABMNEHbl OTKPbITbIMU.

WR2. Ecnu 0auH 13 KOHLOB nasa 3akpbiT, TO HAbop 00bEKTOB, NPEACTABNAIOLMX 3aKPbIBAOLLUE FPaHK
Ha 3TOM KOHUEe nasa, A0MmkeH ObiTb NyCThIM.

WR3. 3HaueHue arpubyTta slot_width 4OmMKHO BbITb MONOXUTENBHbLIM.

4.3.34 O61bekT Solid_with_spherical_bottom_hole

O6bekt Solid_with_spherical_bottom_hole sBnserca Ttakum noatunom obbekra Solid_with_
stepped_round_hole, KOTOpbI NpeaCTaBNSAET TBEPAOE TENO CO CTYNEHYATbIM KPYIIbiM OTBEPCTUEM, UMEID-
wum chepuyeckoe aHo.

EXPRESS-cneunukaums:

")
ENTITY Solid_with_spherical_bottom_hole
SUBTYPE OF (Solid_with_stepped_round_hole);
sphere_radius : length_measure;
WHERE
WR1: sphere_radius >= SELF\Solid_with_stepped_round_hole.segment_radii[segments];
END_ENTITY;
(*
OnpeaeneHue atpubyTa:
sphere_radius — paguyc cpepuyeckon nOBEPXHOCTU HA HMXKHEN YacTu OTBEPCTUSA.
dopmanbHOE NONOXKEHUE:
WR1. 3HauyeHue atpubyTta sphere_radius 10m«HO ObITb GonblLe paguyca KOHEYHOTO LIMITMHAPUYECKO-
ro CerMeHTa OTBEPCTHUS.
4.3.35 O6bekT Solid_with_stepped_round_hole
Obbekt Solid_with_stepped_round_hole saBnsetrcas Takum noatunom obwvekta Solid_with_
depression, kOTOpbIN NpeacTaBnsAeT TBEpAOe Teno ¢ yrnybneHnem, umeromm opmy KpPyrioro OTBepcTus,
KOTOPOE MOXET ObITb CTyneH4yatbiM. POpPMa HWKHEN YaCTW OTBEPCTUSA ONPEeAensdeTca B NOATMNAx HacTos-
wero obbekta. O6bvekT Solid_with_stepped_round_hole MmoxeT ObiTb 0agHUM M3 o6bekToB Solid_with_
stepped_round_hole_and_conical_transitions (TBepgoe Teno co CTyneH4yaTbiM KPYriblM OTBEPCTUMEM U
KOHU4eckummn nepexogamu), nuoo Solid_with_flat_bottom_hole (tBepgoe Teno ¢ oTBepCTUEM C MIOCKUM
aHom), nubo Solid_with_conical_bottom_hole (TBepgoe Teno ¢ oTBEPCTUEM C KOHUYECKUM AHOM), NGO
Solid_with_spherical_bottom_ hole (TBepaoe Teno ¢ oteepctuem co chepnyeckum gHOM).

EXPRESS-cneundurkaums:

*

ENTITY Solid_with_stepped_round_hole
SUPERTYPE OF (Solid_with_stepped_round_hole_and_conical_transitions
ANDOR ONEOF (Solid_with_flat_bottom_hole,
Solid_with_conical_bottom_hole,
Solid_with_spherical_bottom_hole))
SUBTYPE OF (Solid_with_depression);
segmenTS : INTEGER;
segment_radii : LIST[1: segments] OF length_measure;
segment_depths : LIST[1: segments] OF length_measure;
DERIVE
SELF\Solid_with_depression.depth : length_measure := calculate_depth(SELF);
WHERE
WR1: NOT
((‘'SOLID_WITH_LOCAL_MODIFICATION_ARM.SOLID_WITH_THROUGH_DEPRESSION’ IN
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TYPEOF(SELF)) AND (SIZEOF(TYPEOF(SELF) *
[SOLID_WITH_LOCAL_MODIFICATION_ARM.SOLID_WITH_FLAT_BOTTOM_HOLE’,
‘SOLID_WITH_LOCAL_MODIFICATION_ARM.SOLID_WITH_CONICAL_BOTTOM_HOLE’,
‘SOLID_WITH_LOCAL_MODIFICATION_ARM.SOLID_WITH_SPHERICAL_BOTTOM_HOLE']) <> 0));
END_ENTITY;

(*

OnpepeneHusa aTpubyToB:

segmenTS — 4yuUCNO LMAUHAPUYECKUX CETMEHTOB OTBEPCTUS,

segment_radii — CnnMcok nocrneaoBaTenbHbIX 3Ha4YeHUA paguycoB LUIMHAPUYECKOTO OTBEPCTUS;

segment_depths — cnucok rnyouH UUAMHAPUYECKUX CETMEHTOB OTBEPCTUS;

depth — nonHas rny6buHa oTBepcTUs, KOTOpas ABNSIETCA CYMMOW rMyOuH OTAenbHbIX CErMEHTOB.

PopmanbHOE NONOXEHUE:

WR1. Ecnu obuekt Solid_with_stepped_round_hole sBnserca takke noatunoMm obwvekta Solid_
with_through_depression, To Cn1MCok TUNOB CNOXHOIO 00beKTa He JOSMKEH BKMOYaTL NGO M3 NOATUNOB,
onpeaensiiowmMx yCnoBus AN CO34aHNUA CMNIOLLHOMO AHA Ansi OTBEPCTUN AAHHOIOo TUna.

4.3.36 OobekT Solid_with_stepped_round_hole_and_conical_transitions

Ob6bekT Solid_with_stepped_round_hole_and_conical_transitions sBnsercs Takum noaTMNOM 00b-
ekta Solid_with_stepped_round_hole, koTopbiin npeacTaBnseT Teepaoe TEMNO C KPYrNbiM CTyNeH4YaTbiM OT-
BEPCTMEM C KOHMYECKMMMU NEPEXOAAMU MEXAY HEKOTOPBLIMU LIMMTMHAPUYECKUMU CETMEHTaMU OTBEPCTUS.

EXPRESS-cneuncukaums:

*
)
ENTITY Solid_with_stepped_round_hole_and_conical_transitions
SUBTYPE OF (Solid_with_stepped_round_hole);
conical_transitions : SET[1:?] OF Conical_stepped_hole_transition;
WHERE
WR1: SIZEOF (conical_transitions) <= (SELF\Solid_with_stepped_round_hole.segmenTS + 1);
WR2: ('SOLID_WITH_LOCAL_MODIFICATION_ARM.SOLID_WITH_THROUGH_DEPRESSION’
IN TYPEOF(SELF)) XOR (SIZEOF(conical_transitions) <= SELF\Solid_with_stepped_round_hole.segments);
END_ENTITY;
(*
Onpegenexne atpubyra:
conical_transitions — HaGop 06bekTOB, NPeACTABNAILLMX KOHUYECKME Nepexoabl.
PopmanbHbIE MONOXKEHUS:
WR1. KonnuectBo 06bekToB B Habope, urpaiowem ponb atpubyra conical_ transitions He A0mKHO
NpeBbILATL YUCO CermMeHToB Gonee yem Ha 1.
WR2. Ecnu 06bekT Takke aBnsierca obbektom Tuna Solid_with_through_ depression, 10 uncno nepe-
XOAOB HE AOMKHO MPEBbILLATL YUCIO CETMEHTOB.
4.3.37 O6bekT Solid_with_straight_slot
O6wekt Solid_with_straight_slot asnserca Takum noarunom ob6vekta Solid_ with_slot, koTtopbii
npeacTaBnAeT TBEPAOE TENO, Ha KOTOPOM CO3JaH na3 nyTem 3aMmetaHna npoduns nasa no nNPAMoON NIMHUK.

EXPRESS-cneundukaums:

")
ENTITY Solid_with_straight_slot
SUBTYPE OF (Solid_with_slot);
slot_length : length_measure;
WHERE
WR1: slot_length > 0.0;
END_ENTITY;
(*
Onpepenenune aTpubyra:
slot_length — anuHa nasa.
dopmarnbHOEe NONOXKEHME:
WR1. 3HaueHue atpubyTta slot_length 4OMKHO GbiTh NONOXUTENbBHbIM.
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4.3.38 O6vbekT Solid_with_tee_slot

O6wekT Solid_with_tee_slot aenaetca noatunom obvekra Solid_with_ slot, n npeacraenser tBepaoe
Teno, B KOTOpOM Obln co34aH na3 nytem 3ametaHusa T-obpasHoro npoduns. CedeHne nasa umeer opmy
nepesepHyTon Bykebl «T». Ero obwas rnybuHa (M3aMepeHHas B HanpaBrieHun 0CU CUMMETPUK) ONpeaensieTcs
HacnegyeMblM OT cyneptuna arpubytom depth; wmpuHa y3kon 4actn nasa (M3aMmepeHHas B nepneHanKynsp-
HOM HanpaBneHuu) 3agaeTca HacnegyemeiM atpubytom slot_width.

EXPRESS-cneundukaums:

*

ENTITY Solid_with_tee_slot
SUBTYPE OF (Solid_with_slot);
tee_section_width : length_measure;
collar_depth : length_measure;
WHERE
WR1: collar_depth < SELF\Solid_with_depression.depth;
WR2: tee_section_width > SELF\solid_with_slot.slot_width;
WR3: tee_section_width > 0.0;
WRA4: collar_depth > 0.0;
END_ENTITY;
(*
OnpeaeneHus aTpubyTOB:
tee_section_width — wmpuHa BHyTpeHHe, Bonee WMpokon Yactu T-o6pasHoro nasa;
collar_depth — BbicoTa BHyTpPeHHew yactu T-06pa3Horo nasa.
dopmanbsHbIe MONOXKEHUS:
WR1. 3HaueHue atpubyta collar_depth gomkHo GbiTb MEHbLUE, YEM 3HAYeHUEe obLLel rmyOuHbl, 3a-
nasaemoii atpubytom depth.
WR2. 3HauyeHue atpubyta tee_section_width gomkHo GbiTb Gonblue 3HauYeHus atpubyTta slot_width.
WR3. 3HaueHune atpubyTa tee_section_width 4OmKHO ObITb NONOXUTENBHBIM.
WR4. 3HayeHue atpubyta collar_depth gomkHO BbITb NONOXUTENbHBLIM.
4.3.39 O6wekT Solid_with_through_depression
O6bekT Solid_with_through_depression sisnsetcatakumnogtunom o6vekra Solid_with_depression,
KOTOPbIW NPEeACTaBnseT TBEPAOE Teno ¢ yrnybneHmem, nOMHOCTLIO NPOHUKAOLWMM CKBO3b OAHY mnu bonee
rpaHen aToro Tena.

EXPRESS-cneungukaums:

*

ENTITY Solid_with_through_depression
SUBTYPE OF (Solid_with_depression);
exit_faces : SET[1:?] OF Advanced_face;
END_ENTITY;
(*
Onpegenenune atpubyra:
exit_faces — Habop 06bEKTOB, NPeACTaBNSIIOLMX IPaHU, CKBO3b KOTOPbIE MPOHMKAET yrnybneHue.
4.3.40 O6vekT Solid_with_trapezoidal_slot
O6vekT Solid_with_trapezoidal_slot asnsercs Tunom Solid_with_slot, Ha koTopom co3gaertcs nas
nyTeMm 3ameTaHusa npouna TpaneynesngHon opmel.

EXPRESS-cneundukaums:

")

ENTITY Solid_with_trapezoidal_slot
SUBTYPE OF (Solid_with_slot);
draft_angle : plane_angle_measure;
floor_fillet_radius : length_measure;

WHERE
WR1: floor_fillet_radius >= 0.0;

END_ENTITY;

(*
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OnpeaenexHnsa aTpubyToB:

draft_angle — yron HaknoHa, namepsemMblii OTHOCUTENbLHO NIOCKOCTU CUMMETPUU cedeHuna nasa. Mpu
NMONOXMTESNIbHOM Yrie HaknoHa CTEHbI Na3a HaKMOHAOTCSA BHYTPb C yBENUYEHUEM rnyOuHbl. Mpu oTpuuaTtens-
HOM yrrie HakrnoHa co3gaetcsa nas B hopMe facTO4KMHOIO XBOCTA;

floor_fillet_radius — pagunyc ckpyrneHusa HWXHen 4acTu nasa; ecrn OH paBeH Hyro, TO y nasa nrockas
HWXKHAA YacCTb.

PopmanbHOE NONOXEHME:

WR1. 3HaueHue atpubyta floor_fillet_radius 1omHO BbITb NONOXUTENBHLIM UMW PABHBLIM HYJIHO.

4.3.41 OowekT Solid_with_variable_radius_edge_blend

O6bbekt Solid_with_variable_radius_edge_blend ssnserca Ttakum noatunom obbekta Path_
modified_solid, koTopbin NpeacTaBnAeT TBEpAce TENO, B KOTOPOM CKPYrieHue UsMeHeHHbIx pebep npouc-
XOAUT METOAOM «KaTSALLErocs wapay, paguyc KOToporo MEHSIETCS M0 Mepe NPOXOKAEHUS CBA3AHHOW Nocne-
posarensHocTu pebep.

EXPRESS-cneundukaums:

*'

ENTITY Solid_with_variable_radius_edge_blend

SUBTYPE OF (Path_modified_solid);

interpolation_poinTS : LIST[2:?] OF Cartesian_point;

radii : LIST[2:?] OF length_measure;

variations : LIST[2:?] OF blend_radius_variation;

WHERE

WR1: SIZEOF (blended_edges) = SIZEOF(radii);

WR2: SIZEOF (variations) = SIZEOF (interpolation_points) - 1;

WR3:
SIZEOF(['SOLID_WITH_LOCAL_MODIFICATION_ARM.SOLID_WITH_FIXED_RADIUS_EDGE_BLEND’,
‘SOLID_WITH_LOCAL_MODIFICATION_ARM.SOLID_WITH_SIMPLE_CHAMFER’,
‘SOLID_WITH_LOCAL_MODIFICATION_ARM.SOLID_WITH_DOUBLE_OFFSET_CHAMFER’,
‘SOLID_WITH_LOCAL_MODIFICATION_ARM.SOLID_WITH_ANGLED_CHAMFER’] *

TYPEOF(SELF)) = 0;
END_ENTITY;
(*

OnpeaeneHus atpubyToB:

interpolation_poinTS — cnucok 00bEeKTOB, NPeaCcTaBnAIOLLMX TOYKM BAOMb TpaekTopun pedep ¢ 3a-
AaHHbIMU nocpeacTBoM aTpubyTa radii 3Ha4eHuAMK paguyca COnpsXKeHUs B 3TUX TOYKaXx;

radii — 3agaHHble 3HaYEeHMA paguyca B MHTEPNONALMOHHBLIX TOYKaX, NPeaCTaBneHHbIX 00bEKTaMu, BXO-
ASILMMU B CNMCOK 0BBLEKTOB, UrpaioLmux ponb atpubyTa interpolation_points;

variations — 3Ha4yeHusa nepeuncnumoro tuna blend_radius_variation, 3agaowpme Tunbl MHTEPNOns-
LIMOHHOM OYHKLUU, UCMONb3yeMO AN yNpaBreHns pagnycoM COMNPSXKEHUS B MPOMEXYTOUHbIX TOYKaX BAOMb
Tpaektopuu pebep.

dopmanbHble NONOXKEHUS:

WR1. Yucno npeacraBnsoLmMx TOYKM OOBLEKTOB, BXOAALWMX B CMNUCOK, Mrpalolmii ponb atpubyTa
interpolation_points, JOmkHO GbITb paBHO KONUYECTBY 3HAYEHUI PAAUYCOB, 3a4aBaEMbIX arperatHbIM aTpu-
6yTom radii.

WR2. KonunyecTtBo 3HaueHuit aTpubyTa variations fomkHO BbiTb HA €4UHULY MEHbLUE Konu4ecTBa 0bb-
€KTOB, BXOAALUMX B CNUCOK, urpatowumii ponb atpubyta interpolation_points.

WR3. O6bekT Solid_with_variable_radius_edge_blend He gomxeH BbITb CO34aH Kak CRNOXHbIA 06b-
€KT, ABNALIMIACA O4HOBPEMEHHO 06LEeKTOM ofHOro u3 noatunos obbekta Solid_with_edge_modification.

4.4 OnpepgeneHue pyHkummu NOIM

Hacroswuii nogpasaen onpegenser dyHkumio N3M ans gaHHoro npuknagHoro moayns. ®yHkuusi MOM
n ee onpeaeneHue npuBeaeHbl HUKe.

4.4.1 ®PyHKumA calculate_depth

®yHkuusa calculate_depth BbiuucnsieT nonHylo rmyOuHY CTYNEHYaToro OTBEPCTUS B TBEPAOM Tene,
npeacraeneHHoe oovektom Solid_with_stepped_round_hole, 3a cuer cnoxeHusi rmybuH oTaenbHbIX cer-
MEHTOB CTYMEHYaToro OTBEPCTUA.
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EXPRESS-cneuudukauus:

*°

FUNCTION calculate_depth (swsrh: Solid_with_stepped_round_hole): length_measure;
LOCAL
i INTEGER,;
td: length_measure := 0;
END_LOCAL,;
REPEAT i:= 1 TO swsrh.segments;
td ;= td + swsrh.segment_depths]i];
END_REPEAT;
RETURN(d);
END_FUNCTION;
(*
OnpeaeneHue aprymeHTa:
swsrh — (Beoa) O6vekT Solid_with_stepped_round_hole, npeacraensiowmin TBepaoe Terno co CTy-
NeHYaTbiM OTBEPCTUEM, AN KOTOPOTO A0MKHA ObITb BbIYMCIIEHA NONHAA rMyOuHA.
")
END_SCHEMA,; - - Solid_with_local_modification_arm
(*

5 UHTepnpeTupoBaHHas Moaenb MOAYIA

5.1 Cneuundmkaumsa oToopaxkeHus

B HacTosLLeM cTaHAapTe NoA TEPMUHOM «NPUKNAAHON 9NEMEHT» NOHUMAETCs NMoOoi OGLEKTHBIN TUN
[aHHbIX, onpeaeneHHbIi B pasaene 4, nioboi U3 ero seHbIX aTpubyToB M noboe orpaHuMEHne Ha NOATUMbI.
TepmuH «anemeHT UMMy o3Hauvaer nobon oObEeKTHBIN TUN AaHHBbIX, ONpeAeneHHbIl B 5.2 unm uMnopTupo-
BaHHbIN ¢ nomoLlbto oneparopa USE FROM us apyroit EXPRESS-cxemsl, a Takke nioboii us ero atpubyTos U
nioboe orpaHuYeHne Ha NOATUMbI, ONpeaeneHHble B 5.2 unm UMNOPTMPOBaHHLIE C NOMOLLLIO onepaTtopa USE
FROM.

B HacTosiem nmogpasgene npeacrasneHa cneuyudukaumst otobpaxenus, KOTopas onpeaenser, Kak
KaXkgbli NPUKNaaHOM SNEMEHT, ONMMCaHHBI B pasaere 4 HacTosLero cTaHaapra, oTobpa)xaercs Ha OANH UK
6onee anemeHToB MM (cm. 5.2).

Cneuundukaums otobpaxeHuss ans kaxaoro obbekta MN3OM onpegeneHa HUXE B OTAENbHOM MyHKTE.
Cneuudukauus otobpaxkeHmsa atpubyta obbekta MNMOM onucbiBaeTca B NOAMNYHKTE MYHKTa, COAepaLlero
cneundukaunio oTobpaxkeHuss aToro obbekta. Kaxaas cneundmkaumsa otobpaxkeHusa coaepxut He bonee
NATU CEKLMA.

Cekumna «3aronoBOKy COAEPKUT:

- HaUMEHOBaHNe paccmaTtpuaemMoro obbekra M3M unu orpaHuyeHne Ha noaTunbl, NIMG0

- HaumeHoBaHue atpubyTta paccmaTtpuBaemoro obbekta MOM, ecnu gaHHbI aTpubyT CeCbinaeTcs Ha
TUM, HE SIBMAIOLLMIACA 0GBLEKTHBIM TUMOM AaHHbIX Unu Tunom SELECT, KOTOpPbIi COAEPXUT UMK MOXET COaep-
»XaTb 0OBbEKTHbIE TUMbI AaHHbIX, NMM6O

- COCTaBHOE BbIpaXXeHME BMAA: «CBA3b 00bekTa <HaumMeHoBaHue oobekTa NOM> ¢ 06BEKTOM <TuM AaH-
HbIX, HA KOTOPLI AaHa CCblKa>, (NpeaCTaBnsoWMM aTpubyT <HauMeHoBaHue aTtpubyta>)y», ecnu AaHHbIA
aTpubyT CCbINAETCA Ha TUMN AAHHLIX HE ABMAIOWMIACS 0OBbEKTHBIM TUNOM AaHHbIX unu TunoMm SELECT, koTo-
pbli COAEPXKMT MU MOXET COAEepaTb 0OBbEKTHbIE TUMbI AaHHbIX.

Cekuusa «3nemeHT UMM» cogepxut B 3aBUCUMOCTM OT pacCMaTpMBaEMOro NpuKnagHoro SneMeHTa:

- HAUMEHOBAaHNe 0AHOro UNu 6onee 06BLEKTHBLIX TUNOB AaHHbLIX MMM,

- HaumeHoBaHue aTpubyta obbekta UMM, npecTaBneHHOE B BUAE CUHTAKCUUYECKOW KOHCTPYKLMU <Hau-
MEHOBaHue 00beKTa>.<HauMeHoBaHue atpubyra>, ecnu pacCcMaTpUBaeMmslii arpubyT CCbINAETCA HAa TUN, He
SAABNSAIOLMIACA 00bEKTHbIM TMNOM AaHHbIX unu Tunom SELECT, KOTOpbI COAEepXUT MU MOXET coaepath
00BbEKTHbIE TUMbI AAHHbIX;

- knoyeBoe cnoeo PATH, ecnu paccmartpusaembliii atpubyt obbekta M3OM cobinaercs Ha 00bEeKTHbIN
TN gaHHbix unu Tun SELECT, KOTOPbI COAEPKUT UNKU MOXKET coaepKaTb 0ObEKTHbIE TUMbI AAHHbIX;

- kmoyeBoe cnoso IDENTICAL MAPPING, ecnu o6a npuknagHbix 00bekTa, NpUCyTCTBYIOWUX B NPU-
KnagHoM yTBepKOeHMK, 0ToGpaXkaloTcsl Ha TOT XKe caMblii ak3eMnnsip 06bekTHOro Tuna gaHHbix UMM;
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- knioveBoe cnoso NO MAPPING EXTENSION PROVIDED (oto6paxeHue pacLuMpeHuil He npeaocTas-
nATCS), B TEX CnyYasix, Koraa paclumpeHue cnucka Boibopa pacumpsemoro seibupaemoro SELECT TYPE ne
0Ka3blBaeT BNUSHUSA;

- CUHTaKCUYECKYI0 KOHCTPYkumuio /SUPERTYPE(<HaumeHOBaHUe cyneptuna>)/, ecnu paccmartpusae-
Mblli 06beKT NMOM oTobpaXkaercs Kak ero Cynepru;

- 0aHy unu 6onee koHcTpykumii /SUBTYPE(<HaumeHoBaHWe noaTuna>)/, ecnu otobpaxeHue paccma-
TpuBaemoro oobekra NOM saBnsaerca obbeanHeHUEM OTOOPaKEHUI €ro NOATUNOB.

Ecnu otobpaxkeHne npuknagHoro anemeHTa BkrioyaeT B ceba 6onee ogHoro anementa MMM, 1o kax-
Ablii u3 aTux anementoB MMM npeactaeneH B OTAENbHOI CTpoke cneundukauum otobpaxkeHns, 3aknioveH-
HOI B KPYITibIE UIN KB paTHbIE CKOOKM.

Cekumns «MCTouHUK» coaepXuT:

- o6o3HaueHune craHgapra UCO, B koTopom onpeaeneH AaHHbiM anemeHT UMM, ana Tex anemMeHTos
MMM, koTopble onpeaeneHsl B 00LMX pecypcax;

- 0603Ha4YeHne JaHHOro cranaapTa aAnga Tex anemeHtoB MMM, kotopblie onpeaeneHsl B cxeme UMM
JaHHOro cTaHaapra.

[aHHas cekuua onyckaercs, ecnu B cekuumn «AnemeHt MMM» ucnonb3ylotcs knoueBble cnosa PATH
unn IDENTICAL MAPPING unu NO MAPPING EXTENSION PROVIDED.

Cekuus «NpaBunay» coaepXuT HaMMeHOBaHWe ofHOro unm Gonee rmobanbHbIX NpaBun, KOTOPbIE NPKU-
MEHSIIOTCA K COBOKYMHOCTM OOBLEKTHLIX TUNOB AaHHbIX UMM, nepevucneHHbix B cekuusax «dnement MMM»
unu «CCblIfTOYHBIN NyTb». ECnu npasuna He NPUMEHSIOTCS, TO aHHYIO CEKLMIO OMYCKAIOT.

3a ccbinkoii Ha rnobanbHoe NpaBuIO MOXET CreAoBaTh CCbiNka Ha NOAMYHKT, B KOTOPOM onpeaeneHo
AaHHOe NpaBuno.

Cekuust «OrpaHuyeHne» CoAEPUT HAUMEHOBAHME OHOTO Unu Bonee orpaHMYeHuit Ha NOATUNMbI, KOTO-
pble NPUMEHSIIOTCS K COBOKYNMHOCTU OOBEKTHLIX TUNOB AaHHbLIX MMM, nepeymcrneHHbIX B CeKUMAX «DNEeMEHT
UMM>» nnun «CcbinoyHbli NyTb». ECnu orpaHnyeHna Ha NoATUINbI OTCYTCTBYIOT, TO AAHHYIO CEKLMIO OMyCKaloT.

3a CChbInKoW Ha orpaHuMyeHue NoATUNA MOXKET CREA0BaTh CCbIMKa Ha NOANYHKT, B KOTOPOM ONpeaeneHo
JaHHOe OorpaHWyeHne Ha NoATUNbI.

Cekumns «CCbInoYHbIN NYTb» COQEPXUT:

- CCbIfIOYHBIA NYTb K cyneptunam B o0Lwmx pecypcax ansa kaxaoro anementa MMM, onpeaeneHHoro B
pamkax AaHHOTO CTaHaapTa;

- cneunduKaumio B3anMocBsein Mexxay anementamm MMM, ecnu otobpaxeHne NpuknagHoro sneMeH-
Ta TpebyeT CBA3aTh K3EMMNIIAPbI HECKONbKNX 06BbEKTHLIX TUNOB AaHHbIX UMM. B 3TOM Cnyyae B Ka)kaow CTpo-
KE CCbINOYHOrO NyTH YKa3bIBaKOT ponb anemeHTa MMM no OTHOLLEHMIO K CCbINAOLLEMYCSl HA HEr0 3NEeMEeHTY
MM unu K cnegyowemy fno cCblfio4HOMY NyTu anemeHty UMM,

B BbipaXXeHUSAX, ONpeaensaoLwmx CCbINOYHbIE NYTU U OFPaHNYEHNA Mexay anemeHTamm MMM, npuMeHs-
0T crneayioLme ycrnoBHele 0603HaYeHNs:

N B KBaApaTHble CKOOKM 3akno4atoT HECKONbKO anemeHToB MMM unu yacteit CCbINOYHOro NyTH, KOTOPbIE

TpebytoTcs ans obecneyeHns CooTBETCTBUSI MHOPMaLMOHHOMY TpeboBaHuio;

0 B Kpyrrnble CKOBKM 3aKnioyaloT HecKonbko anemeHToB MMM unu yacreii CCbINOYHOro nyTu, KOTOPbIE SAB-
NATCA ankTePHaTMBHLIMU B pamKax oToOpaXeHus anst o6ecneyeHmss COOTBETCTBUA MH(POPMALIMOHHO-
My TpeBOBaHMIO;

{ B oMrypHble CKOBKM 3aKMo4atoT hparmMeHT, OrpaHUYMBaIOLLMIA CChINOYHbIN NYTb ANst 06ecneYeHns CooT-
BETCTBUA UHPOPMAaLMOHHOMY TPeBOBaHWUIO;

<> B YyInoBble CKOGKM 3aKnio4aloT oauH unm 6onee HeOBXOAUMbBIX CCbINIOYHBIX MYTEN;
Il MeXxay BepTMKaNbHbIMU NMUHUSIMW NOMELLIAIOT OOBLEKT cynepTuna;

->  atpubyT, HaUMEHOBaHWE KOTOPOIO NPeALIECTBYET CUMBOIY ->, CCbINTAETCH HA 0OBLEKTHbIN UK BbIGUpa-
€Mbli1 TUMN JaHHbIX, HAUMEHOBAHWE KOTOPOrO CeayeT Mocrne 3Toro CMMBONA;

<-  aTpubyT obbekTa, HauMeHOoBaHWe KOTOPOro CreayeT Nocsie CUMBONA <-, CCbINAETCA HA 0O BEKTHBLIA MK
BbIOMPAaEMbI TUN AaHHLIX, HAMMEHOBAHUE KOTOPOro NpeaLLeCcTBYET STOMY CUMBONY;

[  aTpubyT, HAaUMEHOBAHME KOTOPOro NPEALLECTBYET CUMBONY [i] , ABMSAETCA arperupoBaHHON CTPYKTYPOI;
CCbINKa AaeTcsa Ha NGO 3NEMEHT 4aHHON CTPYKTYPbI;

[n] aTpubyT, HAaUMEHOBaHWE KOTOPOro NPEALIECTBYET CUMBOIY [N], ABNAETCA ynopsaa0vYeHHON arpernpoBaH-
HOW CTPYKTYPOW; CCbINKa AAETCA Ha N-1 SMEMEHT AaHHOW CTPYKTYPbI;
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*>

<'k

i

00beKT, HAMMEHOBaHME KOTOPOro NPEALLECTBYET CUMBONY =>, IBNAETCA CYynepTunom obbekTa, Haume-
HOBaHWE KOTOPOro CneayeT nocne aroro CUMBONA;

06'beKT, HanMeHOBaHWe KOTOPOro npeaLlecrByeT CUMBONY <=, ABAAETCA NOATUNOM 06'beKTa, HaUMEHO-
BaHME KOTOPOTO crneayeT nocne aToro CUMBONA;

ctpokoBblii (STRING), BeiGupaembit (SELECT) mnu nepeuncnsaembii (ENUMERATION) Tun aaHHbIX
OrPaHUYEH CMMCKOM BbIOOpA UNK 3HAYEHUEM;

BbIP@XXEHWE AN CCbINMOYHOrO NyTU NPOAOIDKAETCA HA CMEAYIOLLEN CTPOKE;

OZIMH nrnn Bonee 9K3eMNNsiPOB B3aUMOCBA3AHHBIX 0OBEKTHBIX TUMOB JaHHBIX MOTYT ObITb 0ObEANHEHDI
B A PEBOBUAHYIO CTPYKTYPY. [MyTh Mexay 00LEKTOM B3aMMOCBSA3U U CBSA3AHHLIMU C HUM OObEKTaMu 3a-
KMO4aKoT B OUrypHbIE CKOOKM;

nocneayoLLuit TEKCT SABMAETCA KOMMEHTAPUEM UKW CCLINKOW Ha pasaen;

BbiGupaemsbiin (SELECT) unu nepeuncnsaemoii (ENUMERATION) TMn f4aHHbIX, HAMMEHOBAHME KOTOPOro
npeaLIecTByeT CUMBOINY *>, pacLUMpAeTcs A0 BbIOUPAeMoro unm nepedmcnaemMoro Tuna AaHHbIX, Hau-
MEHOBaHWE KOTOPOTO CrieayeT 3a 3TUM CUMBOJIOM;

BbliGupaemsbiii (SELECT) unu nepeuncnsaemoit (ENUMERATION) TMn gaHHbIX, HAMMEHOBaHME KOTOPOro
npeaLuecTByeT CUMBOIY <*, ABMAETCA pacLUMpeHneM BLIGUPAEMOro Unu NEPEYNCAEMOro TUNna AaHHbIX,
HanMeHoBaHne KoToporo cneayer 3a 3TUM CUMBOJIOM;

cekums, 3akniodeHHasa B courypHbole ckobku {§ obo3HavaeT oTpuuaTensHoe orpaHudeHne, Hanaraemoe
Ha oToBpakeHue.

OnpeaeneHne u UCNONbL3oOBaHMe LIAGOHOB OTOGPaXXEHUSI HE NOAAEPXKUBAIOTCS B HACTOSILLEN BEPCUM

NpUKNagHbIX MOAYNEeNn, OAHAKO NOAAEPKUBAETCS UCNONb30BaHWE NpeaonpeaeneHHbix wabnoHos /SUBTYPE/

n /[SUPERTYPE/.
5.1.1 MpuknagHon oo6bekT Advanced_open_shell
anemeHT MMM: surfaced_open_shell
UCTOYHMK: MCO 10303-111
CCbINOYHbIN NYTb: surfaced_open_shell <=
open_shell <=

connected_face_set <=
topological_representation_item <=
representation_item

5.1.1.1 Otob6paxeHue ceasm oovekta Advanced_open_shell c o6vektom Advanced_face (npeacras-

neHHblM atpubytom shell_faces)

AnemeHT MMM: connected_face_set.cfs_faces

UcTouHuMK: MCO 10303-42

CCbINOYHbIN NYTb: surfaced_open_shell <=
open_shell <=

connected_face_set
connected_face_set.cfs_facesJi] ->
face =>

face_surface =>

advanced_face

5.1.2 NMpuknaagHoi o6bekT Complex_deleted_face_solid

AnemeHt MMM: complex_shelled_solid
UcTouHuMK: MCO 10303-111
CCbINOYHbIN NYTb: complex_shelled_solid <=
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shelled_solid <=

modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item
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5.1.2.1 Atpubyt thickness_list
AnemeHtT UMM: complex_shelled_solid.thickness_list
MCTOYHMK: MCO 10303-111

5.1.2.2 Otobpaxenue casn obvekta Complex_deleted_face_solid ¢ o6bektom Advanced_face
(npeactasneHHbiM atpubyTom thickened_face_list)

anemeHtT UMM: complex_shelled_solid.thickened_face_list

MCTOoYHMK: MCO 10303-111

CCbINOYHbIN NYThb: complex_shelled_solid.thickened_face_list [i][i] ->
face =>

face_surface =>
advanced_face

5.1.3 NMpuknagHon o6beKT Conical_stepped_hole_transition

AnemeHtT UMM: conical_stepped_hole_transition
MCTOYHMK: MCO 10303-111
CCbINOYHbLIN NYThb: conical_stepped_hole_transition <=

geometric_representation_item <=
representation_item

5.1.3.1 AtpubyT apex_angle

anemeHT MMM: conical_stepped_hole_transition.cone_apex_angle
MCTOYHUK: MNCO 10303-111

5.1.3.2 AtpubyT cone_base_radius
anemeHtT UMM: conical_stepped_hole_transition.cone_base_radius
MCTOoYHMK: MCO 10303-111
CCbINOYHbLIN NYThb: conical_stepped_hole_transition.cone_base_radius ->

positive_length_measure
5.1.3.3 Atpubyt transition_number

AnemeHtT UMM: conical_stepped_hole_transition.transition_number
NcTouHuK: NCO 10303-111
5.1.4 NpuknagHoi o6bekT Deleted_face_solid
AnemeHtT UMM: shelled_solid
NcTouHuK: MNCO 10303-111
CCbINOYHbIN NYThb: shelled_solid <=

modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

5.1.4.1 Atpu0yt thickness
anemeHtT UMM: shelled_solid.thickness
MCTOYHMK: MCO 10303-111

5.1.4.2 OtobpaxeHue ceasm obbekta Deleted_face_solid ¢ o6vektom Advanced_face (npeacras-
neHHbIM aTpubyTtoMm deleted_faces)

anemeHT MMM: shelled_solid.deleted_face_set

MCTOYHMK: MCO 10303-111

CCbINOYHbIN NYTh: shelled_solid.deleted_face_set[i] ->
face =>

face_surface =>
advanced_face
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5.1.5 Npuxnagxoi o6bekT Deleted_face_solid_with_offsets

SnemeHtT UMM: double_offset_shelled_solid
NCTOYHMK: NCcoO 10303-111
CCbINMOYHbIN NyTh: double_offset_shelled_solid <=

shelled_solid <=

modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

5.1.5.1 AtpubyT thickness2

3AnemeHT UMM: double_offset_shelled_solid.thickness2
UCTOYHUMK: MCO 10303-111

5.1.6 MpuknagHou o6bekT Path_modified_solid
3AnemeHT UMM: track_blended_solid
NCTOYHUK: MCO 10303-111
CCbINOYHbIN NyTh: track_blended_solid <=

edge_blended_solid <=
modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

5.1.7 MpuknagHoui o6bekT Path_modified_solid_with_end_conditions

3AnemeHT UMM: track_blended_solid_with_end_conditions
NCTOYHUK: MCO 10303-111
CCbINOYHbIN NyTh: track_blended_solid_with_end_conditions <=

track_blended_solid <=
edge_blended_solid <=
modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

5.1.7.1 OtobpaxeHne cBAsum obbekta Path_modified_solid_with_end_conditions ¢ o06bekTom
blend_end_condition (npeacraBnenHbim aTpubytom end_conditions)

3AneMeHT UMM: track_blended_solid_with_end_conditions.end_conditions
MCTOYHUK: MnCoO 10303-111
CCbINOYHbIN NyTh: track_blended_solid_with_end_conditions.end_conditions][i] ->

blend_end_condition_select

5.1.7.2 Oto6paxeHue ceAsm obwekta Path_modified_solid_with_end_conditions ¢ oGbekTom
Edge_curve (npeacrtaBneHHbiM atpudytom end_conditions)

OnemeHT UMM: track_blended_solid_with_end_conditions.end_conditions
NCTOYHMK: MCO 10303-111
CCbINOYHbINA NYTh: track_blended_solid_with_end_conditions.end_conditions]i] ->
blend_end_condition_select = edge_curve
edge_curve

5.1.7.3 Oto6paxeHne ceasm obGbekta Path_modified_solid_with_end_conditions ¢ oGbekTom
Point_on_curve (npeacraenexHbiM atpubytom end_conditions)

anemeHt UMM: track_blended_solid_with_end_conditions.end_conditions
MCTOYHUK: MNCco 10303-111
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CCbINOYHbLIN NYThb: track_blended_solid_with_end_conditions.end_conditions[i] ->
blend_end_condition_select = point_on_curve
point_on_curve
5.1.7.4 OtobpaxeHue ceasn obbekTa Path_modified_solid_with_end_conditions ¢ o6bektom Ver-
tex (npeactaeneHHbIM aTpubytom end_conditions)

anemeHtT UMM: track_blended_solid_with_end_conditions.end_conditions
MCTOoYHMK: MCO 10303-111
CCbINTOYHbIN NYyThb: track_blended_solid_with_end_conditions.end_conditions][i] ->
blend_end_condition_select = vertex
vertex

5.1.8 MpuknagHoit o6bekT Sculptured_solid

3AnemeHT MMM: sculptured_solid
NcTouHuk: NCO 10303-111
CCbINOYHbIN NYyTh: sculptured_solid <=

modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

5.1.8.1 Atpubyt positive_side
3nemeHT MMM: sculptured_solid.positive_side
NcTouHuK: NCO 10303-111

5.1.8.2 OtobpaxeHue ceAsn obbekta Sculptured_solid ¢ o6vektom Advanced_face (npeacraenen-
HbIM aTpubyTom cutting_surface)

3AnemeHT MMM: sculptured_solid.sculpturing_element
NcTouHuK: NCO 10303-111
CCbINOYHbIA NYyTh: sculptured_solid.sculpturing_element ->

generalized_surface_select = face_surface
face_surface =>
advanced_face

5.1.8.3 OtobpaxeHue cesa3n obvekta Sculptured_solid ¢ o6vektom Advanced_open_shell (npea-
cTaBrneHHbIM atpubyTtom cutting_surface)

3AnemeHT MMM: sculptured_solid.sculpturing_element
NcTouHuK: NCO 10303-111
CCbINOYHbINA NYTh: sculptured_solid.sculpturing_element ->

generalized_surface_select = surfaced_open_shell
surfaced_open_shell

5.1.8.4 OtobpaxkeHue cBasn obobekta Sculptured_solid ¢ o6vektom sculpting_surface (npeacras-
neHHbIM aTpubyToM cutting_surface)

anemeHtT UMM: sculptured_solid.sculpturing_element
MCTOoYHMK: MCO 10303-111
CCbINOYHbLIN NYThb: sculptured_solid.sculpturing_element ->
generalized_surface_select =
(surface)

(face_surface =>
advanced_face)
(surfaced_open_shell)

29



FOCT P UCO/TC 10303-1319—2019

5.1.8.5 OtobpaxeHue ceasm obwekra Sculptured_solid ¢ 06bekToM Surface (npeacraBneHHbIM aTpu-
GyTom cutting_surface)

AnemeHT UMM:
MCTOYHUMK:
CCbINOYHbIA NYThb:

sculptured_solid.sculpturing_element
MCO 10303-111
sculptured_solid.sculpturing_element ->

generalized_surface_select = surface
surface

5.1.9 MpuknagHou o6bekT Sculptured_solid_with_selection

anemeHtT MMM:
NCTOYHKK:
CCbINOYHbIN NYThb:

sculptured_solid_with_selection
MCO 10303-111

sculptured_solid_with_selection <=
sculptured_solid <=

modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

5.1.9.1 OtobpaxeHue ceasm obObekta Sculptured_solid_with_selection ¢ o06bekTom
topological_model_element (npeacraBsnexnHbim atpubyTtom retained_part)

AnemeHT UMM:
NCcTOYHMK:
CCbINOYHbIA NYThb:

sculptured_solid_with_selection.retained_solid
MCO 10303-111

sculptured_solid_with_selection.retained_solid ->
topological_representation_item

5.1.10 MpuknagHon o6bekT Solid_with_angled_chamfer

3AnemeHT UMM:
NcTouHuK:
CCbINOYHbIN NYyTh:

5.1.10.1 Atpubyt

AnemeHT MMM:

NCcToYHMK:

CCbINOYHbIN NYyTh:
5.1.10.2 Atpubyt

3anemeHT MMM:
NCTOYHKK:
CCbINOYHbIN NYThb:

5.1.10.3 Atpubyt

anemeHtT UMM:
NCTOYHMK:
CCbINOYHbIA NYThb:
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solid_with_angle_based_chamfer
MCO 10303-111
solid_with_angle_based_chamfer <=
solid_with_chamfered_edges <=
edge_blended_solid <=
modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

left_offset
solid_with_angle_based_chamfer.left_offset
MCO 10303-111
solid_with_angle_based_chamfer.left_offset
offset_angle

solid_with_angle_based_chamfer.offset_angle
MCO 10303-111

solid_with_angle_based_chamfer.offset_angle ->
positive_plane_angle_measure

offset_distance
solid_with_angle_based_chamfer.offset_distance
MCO 10303-111

solid_with_angle_based_chamfer.offset_distance ->
positive_length_measure

Detailed_
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5.1.11 NpuknagHon o6bekT Solid_with_circular_pattern

AnemeHtT UMM: solid_with_circular_pattern
NcTouHuk: NCO 10303-111
CCbINOYHbINA NyTh: solid_with_circular_pattern <=

solid_with_shape_element_pattern <=
modified_solid_with_placed_configuration <=
modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

5.1.11.1 AtpubyT angular_spacing

AnemeHtT UMM: solid_with_circular_pattern.angular_spacing
NcTouHuk: NCO 10303-111

5.1.11.2 AtpubyT radial_alignment
AnemeHtT UMM: solid_with_circular_pattern.radial_alignment
NcTouHuK: NCO 10303-111

5.1.11.3 Atpubyt replicate_count
AnemeHT UMM: solid_with_circular_pattern.replicate_count
MCTOoYHMK: MCO 10303-111
CCbINOYHbIN NYThb: solid_with_circular_pattern.replicate_count ->

positive_integer
5.1.11.4 OtobpaxeHue cBA3nm obbekta Solid_with_circular_pattern ¢ o6vektom Axis_placement
(npeactasneHHbiM atpubytom location)

3AnemeHT MMM: modified_solid_with_placed_configuration.placing
NcTouHuK: MNCO 10303-111
CCbINOYHbINA NyTh: solid_with_circular_pattern <=

solid_with_shape_element_pattern <=
modified_solid_with_placed_configuration
modified_solid_with_placed_configuration.placing ->
axis2_placement_3d

5.1.11.5 OtobpaxeHue cBA3n obbekta Solid_with_circular_pattern ¢ o6bektom Cartesian_point
(npeacrtaBneHHbIM atpubyTom reference_point)

anemeHtT UMM: solid_with_circular_pattern.reference_point

MCTOYHUK: MNCO 10303-111

CCbINOYHbIN NYThb: solid_with_circular_pattern.reference_point ->
point =>

cartesian_point

5.1.11.6 OtobpaxeHue cBsa3m obvekta Solid_with_circular_pattern ¢ o6vektom Solid_with_circu-
lar_pattern (npeacraeneHHbiM atpubytom replicated_element)

3AnemeHT MMM: solid_with_shape_element_pattern.replicated_element
NcTouHuk: NCO 10303-111
CCbINOYHbINA NyTh: solid_with_circular_pattern <=

solid_with_shape_element_pattern
solid_with_shape_element_pattern.replicated_element ->
modified_solid_with_placed_configuration =>
solid_with_shape_element_pattern =>
solid_with_circular_pattern

31



FOCT P UCO/TC 10303-1319—2019

5.1.11.7 OtobpaxeHue cea3m obObekta Solid_with_circular_pattern ¢ o6bekTom
depression (npeacrasneHHbiM atpubyTom replicated_element)

anemeHt UMM:
NCTOYHUK:
CCbINTOYHbIN NYThb:

solid_with_shape_element_pattern.replicated_element
MCO 10303-111

solid_with_circular_pattern <=
solid_with_shape_element_pattern

solid_with_shape_element_pattern.replicated_element ->

modified_solid_with_placed_configuration =>
solid_with_depression

5.1.11.8 OtobpaxkeHue cBasm obObekTa Solid_with_circular_pattern
protrusion (npeacraeneHHbIM atpubyTtom replicated_element)

AnemeHt UMM:
NCTOUHKK:
CCbITOYHbIN NYThb:

solid_with_shape_element_pattern.replicated_element
MCO 10303-111

solid_with_circular_pattern <=
solid_with_shape_element_pattern

¢ obbekTom

solid_with_shape_element_pattern.replicated_element ->

modified_solid_with_placed_configuration =>
solid_with_protrusion

5.1.11.9 OtobpaxxeHue cBasm obObekTa Solid_with_circular_pattern
rectangular_pattern (npeacrasneHHbim atpubyTtom replicated_element)

AnemeHt UMM:
NCTOUHKK:
CCbINTOYHbIN NYThb:

solid_with_shape_element_pattern.replicated_element
MCO 10303-111

solid_with_circular_pattern <=
solid_with_shape_element_pattern

¢ obbekTom

solid_with_shape_element_pattern.replicated_element ->

modified_solid_with_placed_configuration =>
solid_with_shape_element_pattern =>
solid_with_rectangular_pattern

5.1.12 MpuknagHon o6bekT Solid_with_circular_pocket

3AnemeHT MMM:
NCTOUHKK:
CCbINTOYHbIN NYThb:

solid_with_rectangular_pocket
MCO 10303-111

solid_with_circular_pocket <=
solid_with_pocket <=

solid_with_depression <=
modified_solid_with_placed_configuration <=
modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

5.1.12.1 AtpubyTt pocket_radius

anemeHtT UMM:
MCTOYHUMK:
CCbINOYHbIN NYThb:

solid_with_circular_pocket.pocket_radius
MCO 10303-111

solid_with_circular_pocket.pocket_radius ->
positive_length_measure

5.1.13 MpuknagHon o6bekT Solid_with_circular_protrusion

3nemeHt MMM:
NCTOYHUK:
CCbINOYHbIN NYThb:
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solid_with_circular_protrusion
MCO 10303-111

solid_with_circular_protrusion <=
solid_with_protrusion <=

Solid_with_

Solid_with_

Solid_with_
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modified_solid_with_placed_configuration <=
modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

5.1.13.1 AtpubyT radius

3AnemeHT MMM: solid_with_circular_protrusion.protrusion_radius
NCTOUHUMK: NCO 10303-111
CCbINTOYHbIN NYThb: solid_with_circular_protrusion.protrusion_radius ->

positive_length_measure
5.1.14 MpuknagHou o6bekT Solid_with_conical_bottom_hole

anemeHT MMM: solid_with_conical_bottom_round_hole
MCTOYHMK: MCO 10303-111
CCbINOYHbIN NYTh: solid_with_conical_bottom_round_hole

solid_with_stepped_round_hole <=
solid_with_hole <=

solid_with_depression <=
modified_solid_with_placed_configuration <=
modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

5.1.14.1 AtpubyT semi_apex_angle

anemeHT UMM: solid_with_conical_bottom_round_hole.semi_apex_angle
NcTouHuK: NCO 10303-111

5.1.14.2 Atpubyrt tip_radius
anemeHtT UMM: solid_with_conical_bottom_round_hole.tip_radius
NcToYHuK: MNCO 10303-111
CCbINTOYHbIN NyThb: solid_with_flat_bottom_round_hole fillet_radius ->

non_negative_length_measure
5.1.15 MNMpuknagHoui o6bekT Solid_with_curved_slot

3AnemeHT MMM: solid_with_curved_slot
NCTOUHKK: NCO 10303-111
CCbINTOYHbIN NYThb: solid_with_curved_slot <=

solid_with_slot <=

solid_with_depression <=
modified_solid_with_placed_configuration <=
modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

5.1.15.1 Otob6paxeHune ceasn obvekta Solid_with_curved_slot ¢ o6vektom Detailed_geometric_
model_element (npeactaesneHHbim atpubyTom slot_centreline)

anemeHtT UMM: solid_with_curved_slot.slot_centreline
MCTOoYHMK: MCO 10303-111
CCbINOYHbLIN NYThb: solid_with_curved_slot.slot_centreline ->
bounded_curve <=
curve <=

geometric_representation_item
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5.1.16 MpuknagHoun o6bekT Solid_with_depression

AnemeHT MMM: solid_with_depression
MCTOYHMK: MCO 10303-111
CCbINMOYHbIA NYThb: solid_with_depression <=

modified_solid_with_placed_configuration <=
modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

5.1.16.1 Atpubyt depth

AnemeHtT UMM: solid_with_depression.depth
NCTOYHUMK: NCoO 10303-111
CCbINTOYHbIN NYThb: solid_with_depression.depth ->

positive_length_measure

5.1.16.2 OtoGpaxeHune ceasn obbekra Solid_with_depression ¢ o6bekTom Axis_placement (npea-
cTaBrneHHbIM atpubyTtom location)

anemeHtT UMM: modified_solid_with_placed_configuration.placing
MCTOoYHMK: MCO 10303-111
CCbINOYHbIA NYThb: solid_with_depression <=

modified_solid_with_placed_configuration
modified_solid_with_placed_configuration.placing ->
axis2_placement_3d

5.1.17 MpuknagHoun o6bekT Solid_with_double_offset_chamfer

anemeHT MMM: solid_with_double_offset_chamfer
MCTOYHMK: MCO 10303-111
CCbINOYHbIN NYThb: solid_with_double_offset_chamfer <=

solid_with_chamfered_edges <=
edge_blended_solid <=
modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

5.1.17.1 Atpubyrt left_offset_distance

anemeHtT UMM: solid_with_double_offset_chamfer.left_offset_distance
NCTOYHUMK: NCco 10303-111
CCbINTOYHbIN NYThb: solid_with_double_offset_chamfer.left_offset_distance ->

positive_length_measure
5.1.17.2 Atpulyt right_offset_distance

anemeHtT UMM: solid_with_double_offset_chamfer.right_offset_distance
NcToYHMK: NCO 10303-111
CCbINOYHbIN NYyThb: solid_with_double_offset_chamfer.right_offset_distance ->

positive_length_measure
5.1.18 MpuknagHon o6bekT Solid_with_edge_modification

3AnemeHT MMM: edge_blended_solid
MCTOYHUMK: MNCoO 10303-111
CCbINOYHbIN NYThb: edge_blended_solid <=

modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item
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5.1.18.1 OtobpaxeHune casn obvekra Solid_with_edge_modification ¢ o6vektom Edge (npeacras-
neHHbiM atpubytom blended_edges)

anemeHt UMM:
NCTOUHUMK:
CCbINTOYHbIN NYThb:

edge_blended_solid.blended_edges
MCO 10303-111
edge_blended_solid

edge_blended_solid.blended_edgesJi] ->
edge_curve

5.1.19 MpuknagHon oowbekT Solid_with_fixed_radius_edge_blend

SnemeHT MMM:
NcTouHuk:
CCbINTOYHbIA NYyTh:

solid_with_constant_radius_edge_blend
MCO 10303-111

solid_with_constant_radius_edge_blend <=
edge_blended_solid <=

modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

5.1.19.1 Atpubyt radius

3nemeHT MMM:
NcTouHuK:
CCbINOYHbINA NYyTh:

solid_with_constant_radius_edge_blend.radius
MCO 10303111

solid_with_constant_radius_edge_blend.radius ->
positive_length_measure

5.1.20 MNpuknagHomn o6bekT Solid_with_flat_bottom_hole

AnemeHtT UMM:
NCTOYHKK:
CCbINOYHbINA NYyThb:

solid_with_flat_bottom_round_hole
MCO 10303-111

solid_with_flat_bottom_round_hole <=
solid_with_stepped_round_hole <=
solid_with_hole <=

solid_with_depression <=
modified_solid_with_placed_configuration <=
modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

5.1.20.1 Atpubyr fillet_radius

3nemeHtT MMM:
NCTOUHMK:
CCbINOYHbIN NYTh:

solid_with_flat_bottom_round_hole fillet_radius
MCO 10303-111

solid_with_flat_bottom_round_hole.fillet_radius ->
non_negative_length_measure

5.1.21 MpuknagHou o6bekT Solid_with_general_pocket

anemeHtT UMM:
NCTOYHMK:
CCbINTOYHbIN NYThb:

solid_with_general_pocket
MCO 10303-111

solid_with_general_pocket <=
solid_with_pocket <=

solid_with_depression <=
modified_solid_with_placed_configuration <=
modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item
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5.1.21.1 OtobpaxeHue ceasm obwvekta Solid_with_general_pocket ¢ o6bektom Cartesian_point

(npeactaeneHHbIM atpubytom reference_point)

AnemeHT MMM: solid_with_general_pocket.reference_point

MCTOYHMK: MCO 10303-111

CCbINOYHbIN NYTb: solid_with_general_pocket.reference_point ->
point =>

cartesian_point

5.1.21.2 OtobGpaxeHue cBasu obvekta Solid_with_general_pocket c 06vektom Detailed_geometric_

model_element (npeacraeneHHbim atpubytom profile)

anemeHT MMM: solid_with_general_pocket.profile
NCTOYHMK: MCO 10303-111
CCbINOYHbIA NYTb: solid_with_general_pocket.profile ->

positioned_sketch <=
geometric_representation_item

5.1.22 MpuknagHon o6bekT Solid_with_general_protrusion

AnemeHT MMM: solid_with_general_protrusion
MCTOYHUK: MCO 10303-111
CCbINOYHbIN NYTb: solid_with_general_protrusion <=

solid_with_protrusion <=
modified_solid_with_placed_configuration <=
modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

5.1.22.1 OtobpaxeHue cA3u obbekTa Solid_with_general_protrusion c o6bektom Cartesian_point

(npeactaeneHHbIM atpubytom reference_point)

3AnemeHT MMM: solid_with_general_protrusion.reference_point

UcTouHuK: MCO 10303-111

CCbINOYHbIN NYTb: solid_with_general_protrusion.reference_point ->
point =>

cartesian_point

5.1.22.2 OtobpaxeHne cBa3n obbekta Solid_with_general_protrusion ¢ o6vektom Detailed_

geometric_model_element (npeacrasneHHbim atpubyTom profile)

3AnemeHT MMM: solid_with_general_protrusion.profile
MCTOYHMK: MCcO 10303-111
CCbINOYHbIN NYTb: solid_with_general_protrusion.profile ->

positioned_sketch <=
geometric_representation_item

5.1.23 MpuknagHon o6bekT Solid_with_groove

AnemeHT MMM: solid_with_groove
MCTOYHMK: MCO 10303-111
CCbINOYHbIN NYTb: solid_with_groove <=

solid_with_depression <=
modified_solid_with_placed_configuration <=
modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item
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5.1.23.1 Atpubyt draft_angle

AnemeHtT UMM: solid_with_groove.draft_angle
NcTouHuk: NCO 10303-111
CCbINOYHbINA NyTh: solid_with_groove.draft_angle ->

positive_plane_angle_measure
5.1.23.2 AtpubyT external_groove

AnemeHtT UMM: solid_with_groove.external_groove
NcTouHuk: NCO 10303-111

5.1.23.3 Atpu0yrT floor_fillet_radius
AnemeHT MMM: solid_with_groove.floor_fillet_radius
NCTOYHUK: MNCO 10303-111
CCbINTOYHbIN NYThb: solid_with_groove.floor_fillet_radius ->

non_negative_length_measure
5.1.23.4 Atpubyt groove_radius

anemeHtT UMM: solid_with_groove.groove_radius
MCTOoYHMK: MCO 10303-111
CCbINOYHbLIN NYThb: solid_with_groove.groove_radius ->

positive_length_measure
5.1.23.5 AtpubyT groove_width

anemeHtT UMM: solid_with_groove.groove_width
MCTOoYHMK: MCO 10303-111
CCbINOYHbLIN NYThb: solid_with_groove.groove_width ->

positive_length_measure
5.1.24 MpuknagHon oobekT Solid_with_incomplete_circular_pattern

AnemeHtT UMM: solid_with_circular_pattern
NcTouHuK: NCO 10303-111
CCbINOYHbIA NYyTh: solid_with_incomplete_circular_pattern <=

solid_with_circular_pattern <=
solid_with_shape_element_pattern <=
modified_solid_with_placed_configuration <=
modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

5.1.24.1 AtpubyT omitted_instances

anemeHtT UMM: solid_with_incomplete_circular_pattern.omitted_instances
MCTOYHMK: MCO 10303-111
CCbINOYHbIN NYThb: solid_with_incomplete_circular_pattern.omitted_instancesJi] ->

positive_integer
5.1.25 MpuknagHon oowbekT Solid_with_incomplete_rectangular_pattern

AnemeHtT UMM: solid_with_incomplete_rectangular_pattern
NcTouHuK: NCO 10303-111
CCbINOYHbINA NyTh: solid_with_incomplete_rectangular_pattern <=

solid_with_rectangular_pattern <=
solid_with_shape_element_pattern <=
modified_solid_with_placed_configuration <=
modified_solid <=
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solid_model <=
geometric_representation_item <=
representation_item

5.1.25.1 Atpubyt omitted_instances

anemeHT MMM: solid_with_incomplete_rectangular_pattern.omitted_instances
NCTOYHUMK: NCco 10303-111
CCbINTOYHbIN NYThb: solid_with_incomplete_rectangular_pattern.omitted_instancesi][i] ->

positive_integer

5.1.26 MpuknagHoun oobekT Solid_with_offset_faces

anemeHtT UMM: offset_face_solid
MCTOYHUK: MNCcoO 10303-111
CCbINOYHbIN NYThb: offset_face_solid <=

modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

5.1.26.1 Atpudyt offset_distances

anemeHT MMM: offset_face_solid.offset_distances
NCTOUHMK: NCco 10303-111

5.1.26.2 OtobpaxeHue casm obbekTa Solid_with_offset_faces ¢ o6vektom Advanced_face (npea-
cTaBrneHHbIM atpubytom offset_faces)

anemeHT MMM: offset_face_solid.offset_faces

NCTOUHMK: NCco 10303-111

CCbINTOYHbIN NYThb: offset_face_solid.offset_faces]i][i] ->
face =>

face_surface =>
advanced_face

5.1.27 MpuknagHon o6bekT Solid_with_pocket

AnemeHtT UMM: solid_with_pocket
NCTOYHMK: NCO 10303-111
CCbINOYHbIA NYThb: solid_with_pocket <=

solid_with_depression <=
modified_solid_with_placed_configuration <=
modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

5.1.27.1 Atpubyt draft_angle

anemeHtT UMM: solid_with_pocket.draft_angle
NCTOYHUK: MNCoO 10303-111

5.1.27.2 Atpubyt floor_blend_radius
3AnemeHT MMM: solid_with_pocket.floor_blend_radius
NcToYHUK: MNCoO 10303-111
CCbINOYHbIN NYyTh: solid_with_pocket.floor_blend_radius ->

non_negative_length_measure
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5.1.28 MpuknagHon o6bekT Solid_with_protrusion

AnemeHT UMM: solid_with_protrusion
McToYHMK: MNCcoO 10303-111
CCbINOYHbIN NYTb: solid_with_protrusion <=

modified_solid_with_placed_configuration <=
modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

5.1.28.1 Atpubyt draft_angle

anemeHT MMM: solid_with_protrusion.protrusion_draft_angle
McToYHMK: MnCcoO 10303-111

5.1.28.2 AtpubyT height
AnemeHT MMM: solid_with_protrusion.protrusion_height
McToYHUK: MCO 10303-111
CCbINOYHbIN NYTb: solid_with_protrusion.protrusion_height ->

positive_length_measure

5.1.28.3 OtoGpaxeHune ceasn obwekra Solid_with_protrusion ¢ o6bekTtom Axis_placement (npega-
CTaBneHHbIM atpubytom location)

anemeHT MMM: modified_solid_with_placed_configuration.placing
MCTOYHMK: MCcoO 10303-111
CCbINOYHbIN NYTb: solid_with_protrusion <=

modified_solid_with_placed_configuration
modified_solid_with_placed_configuration.placing ->
axis2_placement_3d

5.1.29 MpuknagHon o6bekT Solid_with_rectangular_pattern

AnemeHT MMM: solid_with_rectangular_pattern
McToYHuMK: MCO 10303-111
CCbINOYHbIN NYTb: solid_with_rectangular_pattern <=

solid_with_shape_element_pattern <=
modified_solid_with_placed_configuration <=
modified_solid <=

solid_model <=
geometric_representation_item <=

representation_item

5.1.29.1 AtpubyTt column_count

anemeHT MMM: solid_with_rectangular_pattern.column_count
McToYHMK: MnCcoO 10303-111
CCbINOYHbIN NYTb: solid_with_rectangular_pattern.column_count ->

positive_integer

5.1.29.2 AtpubyT column_spacing

SnemeHt UMM: solid_with_rectangular_pattern.column_spacing
MCTOYHMK: MnCcoO 10303-111
CCbINOYHbIN NYTb: solid_with_rectangular_pattern.row_spacing ->

positive_integer
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5.1.29.3 ATpubyT row_count

SnemeHT UMM: solid_with_rectangular_pattern.row_count
McToYHMK: MCO 10303-111
CGbISI0YHbIN NYTh: solid_with_rectangular_pattern.row_count ->

positive_integer
5.1.29.4 ATpubyT row_spacing

3nemeHt UMM: solid_with_rectangular_pattern.row_spacing
NcTouHKK: NCO 10303-111
CCbINOYHbIN NYTb: solid_with_rectangular_pattern.row_spacing ->

positive_integer

5.1.29.5 OtoGpaxeHue csasu obbekTa Solid_with_rectangular_pattern ¢ o6nektom Axis_placement
(npeactaeneHHbIM atpubyTom location)

3nemeHt UMM: modified_solid_with_placed_configuration.placing
NcTouHUK: MNCO 10303-111
CCbINOYHbIN MYTb: solid_with_rectangular_pattern <=

solid_with_shape_element_pattern <=
modified_solid_with_placed_configuration
modified_solid_with_placed_configuration.placing ->
axis2_placement_3d

5.1.29.6 OtobOpaxeHne ceasu obvekta Solid_with_rectangular_pattern ¢ o6vektom Solid_with_
circular_pattern (npeacrasneHHbIM aTpubyTom replicated_element)

SnemeHT UMM: solid_with_shape_element_pattern.replicated_element
NcTouHuMK: MCO 10303-111
CCbINOYHbIN MyTh: solid_with_rectangular_pattern <=

solid_with_shape_element_pattern
solid_with_shape_element_pattern.replicated_element ->
modified_solid_with_placed_configuration =>
solid_with_shape_element_pattern =>
solid_with_circular_pattern

5.1.29.7 OtobpaxeHune ceasu obbekta Solid_with_rectangular_pattern ¢ o6vektom Solid_with_
depression (npeactaBneHHsIM aTpubyTom replicated_element)

SnemeHt MM: solid_with_shape_element_pattern.replicated_element
NcTouHuk: MCO 10303-111
CCbINOYHbBIN NYTh: solid_with_rectangular_pattern <=

solid_with_shape_element_pattern
solid_with_shape_element_pattern.replicated_element ->
modified_solid_with_placed_configuration =>
solid_with_depression

5.1.29.8 OtobpaxeHune ceasn obvekta Solid_with_rectangular_pattern ¢ o6vektom Solid_with_
protrusion (npeacraeneHHbIM aTpubyTom replicated_element)

AnemeHT UMM: solid_with_shape_element_pattern.replicated_element
NcTouHUK: MNCO 10303-111
CCbIMOYHbIN MyTh: solid_with_rectangular_pattern <=

solid_with_shape_element_pattern
solid_with_shape_element_pattern.replicated_element ->
modified_solid_with_placed_configuration =>
solid_with_protrusion
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5.1.29.9 OtobpaxeHue csasu obbekta Solid_with_rectangular_pattern ¢ obbektom Solid_with_
rectangular_pattern (npeacrasnenHbiM atpubytom replicated_element)

SneMeHT MM:
McTouHuk:
CCbINOYHbIN MYTb:

solid_with_shape_element_pattern.replicated_element
MCO 10303-111

solid_with_rectangular_pattern <=
solid_with_shape_element_pattern
solid_with_shape_element_pattern.replicated_element ->
modified_solid_with_placed_configuration =>
solid_with_shape_element_pattern =>
solid_with_rectangular_pattern

5.1.30 MpuknagHoi o6bekT Solid_with_rectangular_pocket

SnemeHT UMM:
McTouHuk:
CCbINOYHbBIN MYTh:

solid_with_rectangular_pocket
MCO 10303-111

solid_with_rectangular_pocket <=
solid_with_pocket <=

solid_with_depression <=
modified_solid_with_placed_configuration <=
modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

5.1.30.1 ATpubyT corner_radius

3nemeHT UMM:
MCTOUHMK:
CCbIMNOYHBIN NYTb:

solid_with_rectangular_pocket.corner_radius
MCO 10303-111

solid_with_rectangular_pocket.corner_radius ->
non_negative_length_measure

5.1.30.2 Atpubyt pocket_length

3nemeHt UMM:
McTouHuK:
CCbISIO4HBIV NYTh:

solid_with_rectangular_pocket.pocket_length
MCO 10303-111

solid_with_rectangular_pocket.pocket_length ->
positive_length_measure

5.1.30.3 Atpubyt pocket_width

3nemeHT UMM:
McTouHuK:
CCbINOYHbIN NYTh:

solid_with_rectangular_pocket.pocket_width
MCO 10303-111

solid_with_rectangular_pocket.pocket_width ->
positive_length_measure

5.1.31 MpuknaaHoi o6bekT Solid_with_rectangular_protrusion

3nemeHT UMM:
NCTOYHUK:
CCbINIOYHbBIV NYTh:

solid_with_protrusion
NCO 10303-111

solid_with_rectangular_protrusion <=
solid_with_protrusion <=
modified_solid_with_placed_configuration <=
modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item
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5.1.31.1 Atpubyt corner_radius

AnemeHtT UMM: solid_with_rectangular_protrusion.protrusion_corner_radius
NCTOYHUK: NCcoO 10303-111
CCbINOYHbIN NYTb: solid_with_rectangular_protrusion.protrusion_corner_radius ->

non_negative_length_measure
5.1.31.2 Atpubyt protrusion_length

nemeHT UMM: solid_with_rectangular_protrusion.protrusion_length
NCTOYHUK: NCoO 10303-111
CCbINOYHbBIN NYTb: solid_with_rectangular_protrusion.protrusion_length ->

positive_length_measure
5.1.31.3 AtpubyT width

anemeHtT AMM: solid_with_rectangular_protrusion.protrusion_width
NCTOYHUK: MNCO 10303-111
CCbINMOYHbIV NyTh: solid_with_rectangular_protrusion.protrusion_width ->

positive_length_measure
5.1.32 MpuknagHoun o6bekT Solid_with_simple_chamfer

3neMeHT UMM: solid_with_single_offset_chamfer
MCTOYHUMK: Mnco 10303-111
CCbINOYHbIN NYTh: solid_with_single_offset_chamfer <=

solid_with_chamfered_edges <=
edge_blended_solid <=
modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

5.1.32.1 Atpubyr offset_distance

3nemeHt UMM: solid_with_single_offset_chamfer.offset_distance
UCTOYHMK: MNCO 10303-111
CCbINOYHbIN NYTb: solid_with_single_offset_chamfer.offset_distance ->

positive_length_measure
5.1.33 NMpuknagHon o6bekT Solid_with_slot

AnemeHt UMM: solid_with_slot
UCTOYHMK: MNCO 10303-111
CCbINOYHbIN NYTb: solid_with_slot <=

solid_with_depression <=
modified_solid_with_placed_configuration <=
modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

5.1.33.1 AtpuGyT closed_ends

3AnemeHt UMM: solid_with_slot.closed_ends
MCTOYHMK: MCO 10303-111

5.1.33.2 Atpubyt slot_width
AnemeHT UMM: solid_with_slot.slot_width
NCcTouHMK: MNCO 10303-111
CCbINOYHbLIN NYTh: solid_with_slot.slot_width ->

positive_length_measure
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5.1.33.3 OtobpaxeHune ceasu obbvekta Solid_with_slot ¢ o6vektom Advanced_face (npeacraBnes-
HbIM aTpubyToM end_exit_faces)

AnemeHT UMM:
NCTOYHMK:
CCbINOYHbLIN NYThb:

solid_with_slot.end_exit_faces

MCO 10303-111
solid_with_slot.end_exit_faces]i][i] ->
face =>

face_surface =>

advanced_face

5.1.34 MpuknagHon o6wbekT Solid_with_spherical_bottom_hole

AnemeHtT UMM:
NCTOYHMK:
CCbINOYHLIN NYThb:

solid_with_spherical_bottom_round_hole
MCO 10303-111

solid_with_spherical_bottom_round_hole <=
solid_with_stepped_round_hole <=
solid_with_hole <=

solid_with_depression <=
modified_solid_with_placed_configuration <=
modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

5.1.34.1 Atpubyt sphere_radius

3AnemeHT UMM:
NCTOUHMK:
CCbINOYHbLIN NYThb:

solid_with_spherical_bottom_round_hole.sphere_radius
MCO 10303-111

solid_with_spherical_bottom_round_hole.sphere_radius ->
positive_length_measure

5.1.35 MpuknagHoui o6bekT Solid_with_stepped_round_hole

3AnemeHT UMM:
NcTouHuK:
CCbINOYHbINA NYyThb:

solid_with_stepped_round_hole
MCO 10303-111

solid_with_stepped_round_hole <=
solid_with_hole <=

solid_with_depression <=
modified_solid_with_placed_configuration <=
modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

5.1.35.1 Atpubyt segment_depths

3AnemeHT UMM:
NcTouHuK:
CCbINOYHbINA NyTh:

solid_with_stepped_round_hole.segment_depths
MCO 10303-111
solid_with_stepped_round_hole.segment_depths]i] ->
positive_length_measure

5.1.35.2 AtpubyT segment_radii

anemeHT MMM:
NcTouHuK:
CCbINOYHbIN NYyThb:

solid_with_stepped_round_hole.segment_radii
MCO 10303-111

solid_with_stepped_round_hole.segment_radii[i] ->
positive_length_measure
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5.1.35.3 AtpubyT segments

AnemeHT UMM: solid_with_stepped_round_hole.segments
NcTouHMK: NCO 10303-111
5.1.36 MpuknagHon o6bekT Solid_with_stepped_round_hole_and_conical_ transitions
AnemeHtT UMM: solid_with_stepped_round_hole_and_conical_transitions
NcTouHuk: MNCO 10303-111
CCbINTOYHbIN NYThb: solid_with_stepped_round_hole_and_conical_transitions <=

solid_with_stepped_round_hole <=
solid_with_hole <=

solid_with_depression <=
modified_solid_with_placed_configuration <=
modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

5.1.36.1 OtobpaxeHue ceasn obbekTa Solid_with_stepped_round_hole_and_conical_transitions ¢
o6bekToM Conical_stepped_hole_transition (npeactaBneHHbiM atpubyTom conical_transitions)

AnemeHtT UMM: solid_with_stepped_round_hole_and_conical_transitions.conical_transitions
NcToYHMK: NCO 10303-111
CCbINOYHbIN NYyTh: solid_with_stepped_round_hole_and_conical_transitions.conical_transitionsi] ->

conical_stepped_hole_transition

5.1.37 MpuknagHoun o6bekT Solid_with_straight_slot

anemeHtT UMM: solid_with_straight_slot
NCcToYHMK: NCO 10303-111
CCbINOYHbIN NYyTh: solid_with_straight_slot <=

solid_with_slot <=

solid_with_depression <=
modified_solid_with_placed_configuration <=
modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

5.1.37.1 Atpubyt slot_length

AnemeHt UMM: solid_with_straight_slot.slot_length
MCTOYHUK: MCO 10303-111
CCbINOYHbIA NYThb: solid_with_straight_slot.slot_length ->

positive_length_measure

5.1.38 MpuknagHon o6bekT Solid_with_tee_slot

anemeHtT UMM: solid_with_tee_section_slot
MCTOYHUK: MCO 10303-111
CCbINTOYHbIN NYThb: solid_with_tee_section_slot <=

solid_with_slot <=

solid_with_depression <=
modified_solid_with_placed_configuration <=
modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item
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5.1.38.1 Atpubyt collar_depth

AnemeHtT UMM: solid_with_tee_section_slot.collar_depth
NcTouHuk: NCO 10303-111
CCbINOYHbINA NyTh: solid_with_tee_section_slot.collar_depth ->

positive_length_measure
5.1.38.2 AtpubyT tee_section_width

AnemeHtT UMM: solid_with_tee_section_slot.tee_section_width
NCTOYHMK: NCO 10303-111
CCbINOYHbINA NYThb: solid_with_tee_section_slot.tee_section_width ->

positive_length_measure
5.1.39 MNpuknagHomn o6bekT Solid_with_through_depression

3AnemeHT MMM: solid_with_through_depression
NcTouHUK: MNCO 10303-111
CCbINOYHbINA NyThb: solid_with_through_depression <=

solid_with_depression <=
modified_solid_with_placed_configuration <=
modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

5.1.39.1 OtoGpaxeHune ceasun obbekTa Solid_with_through_depression ¢ o6bektom Advanced_face
(npeacrtaBneHHbIM atpubyTom exit_faces)

anemeHtT UMM: solid_with_through_depression.exit_faces

MCTOYHUK: MNCO 10303-111

CCbINTOYHbINA NYThb: solid_with_through_depression.exit_faces[i] ->
face =>

face_surface =>
advanced_face

5.1.40 MpuknagHon oowekT Solid_with_trapezoidal_slot

anemeHT MMM: solid_with_trapezoidal_section_slot
NCTOUHKK: NCO 10303-111
CCbINTOYHbINA NYyThb: solid_with_trapezoidal_section_slot <=

solid_with_slot <=

solid_with_depression <=
modified_solid_with_placed_configuration <=
modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

5.1.40.1 AtpubyT draft_angle

anemeHtT UMM: solid_with_trapezoidal_section_slot.draft_angle
MCTOYHMK: MCO 10303-111

5.1.40.2 Atpubyrt floor_fillet_radius
AnemeHT UMM: solid_with_trapezoidal_section_slot.floor_fillet_radius
MCTOYHMK: MCO 10303-111
CCbINOYHbLIN NYTh: solid_with_trapezoidal_section_slot.floor_fillet_radius ->

non_negative_length_measure
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5.1.41 MpuknagHoi o6bekT Solid_with_variable_radius_edge_blend

AnemeHT UMM: solid_with_variable_radius_edge_blend
UCTOYHMK: MNCO 10303-111
CCbINOYHbIN NyTh: solid_with_variable_radius_edge_blend <=

track_blended_solid <=
edge_blended_solid <=
modified_solid <=

solid_model <=
geometric_representation_item <=
representation_item

5.1.41.1 Atpubyt radii

3AneMeHT UMM: solid_with_variable_radius_edge_blend.radius_list
MCTOYHMK: nco 10303-111
CCbINOYHbIV NyTh: solid_with_variable_radius_edge_blend.radius_list[i] ->

positive_length_measure
5.1.41.2 Atpubyt variations

3AneMeHT UMM: solid_with_variable_radius_edge_blend.edge_function_list
UCTOYHUK: Mco 10303-111
CCbINOYHbIN NyTh: solid_with_variable_radius_edge_blend.edge_function_list[i] ->

blend_radius_variation_type

5.1.41.3 OtobpaxkeHne cBasm obbekta Solid_with_variable_radius_edge_blend ¢ o6bektom
Cartesian_point (npeactaeneHHbiM aTpubyToMm interpolation_points)

anemeHt UMM: solid_with_variable_radius_edge_blend.point_list

MCTOoYHuUK: MCO 10303-111

CCbINOYHbIN NyTh: solid_with_variable_radius_edge_blend.point_list[i] ->
point =>

cartesian_point

5.2 CokpauweHHbin nucTuHr UMM Ha sisbike EXPRESS

B Hactosiuem nogpaspene onpegeneHa EXPRESS-cxema, nonyyeHHas u3 T1abnuubl OTOOpaxeHwid.
B aaHHOl cxeMe Mcnonb30BaHbl ANEMEHTbI M3 00LLMX pecypCoB UIU U3 APYrUX NPUKIagHbiX MOAynen, a Tak-
Xe onpeaeneHbl KOHCTPYKUMK Ha A3bike EXPRESS, oTHOCALLMECS K HACTOALLEMY CTaHAapTYy.

B HacTosiwiem nogpaspene onpegeneHa MHTEPNPETMPOBAHHAsA MoAenb NpuknagHoro moayna «O6b-
€MHas MoZenb C NoKanbHbIM U3MEHEHUMEMY, A TaKKe onpeaeneHbl Moaudukauum KOTopbiM NOABEPraloTcA
KOHCTPYKLIMK, UMMOPTUPOBAHHbIE U3 0OLLMX PECYPCOB.

Mpu ncnonb3oBaHWM B JAHHON CXEME KOHCTPYKLIMIA, ONpeaeneHHbIX B 06LWwmx pecypcax unu B npuknag-
HbIX MOAYNAX NPUMEHSAIOTCA Cneaylowme orpaHuYeHus:

- ucrone3osaHue obbekra cynepruna He AaeT npasa NPUMEHSATL N0OON U3 ero NoATUNOB, NOKa 3TOT
noatun He Byger Takke umnopTuposaH B cxemy UMM;

- ucrnons3osaHue solbupaemoro Tuna SELECT He gaet npaBa npuMeHATb Noboi U3 NePevUCneHHbIX B
HEeM TUNOB JaHHbIX, NOKa STOT TN He ByaeT Takke UMNOPTUPOBAH B cxeMy UMM,

EXPRESS-cneuncunkaums:

*

SCHEMA Solid_with_local_modification_mim;
USE FROM Basic_geometric_topology_mim; - - ISO/TS 10303-1323
USE FROM Procedural_solid_model_mim; - - ISO/TS 10303-1318
USE FROM Topologically_bounded_surface_mim; - - ISO/TS 10303-1511
USE FROM geometric_model_schema - - ISO 10303-42

(solid_model);
USE FROM topology_schema - - ISO 10303-42
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(edge,
edge_curve);

USE FROM solid_shape_element_schema - - ISO 10303-111
(complex_shelled_solid,
conical_stepped_hole_transition,
double_offset_shelled_solid,
sculptured_solid,
shelled_solid,
solid_with_angle_based_chamfer,
solid_with_chamfered_edges,
solid_with_circular_pattern,
solid_with_circular_pocket,
solid_with_circular_protrusion,
solid_with_conical_bottom_round_hole,
solid_with_constant_radius_edge_blend,
solid_with_curved_slot,
solid_with_double_offset_chamfer,
solid_with_flat_bottom_round_hole,
solid_with_general_pocket,
solid_with_general_protrusion,
solid_with_groove,
solid_with_incomplete_circular_pattern,
solid_with_incomplete_rectangular_pattern,
solid_with_rectangular_pattern,
solid_with_rectangular_pocket,
solid_with_rectangular_protrusion,
solid_with_single_offset_chamfer,
solid_with_spherical_bottom_round_hole,
solid_with_stepped_round_hole,
solid_with_stepped_round_hole_and_conical_transitions,
solid_with_straight_slot,
solid_with_tee_section_slot,
solid_with_through_depression,
solid_with_trapezoidal_section_slot,
solid_with_variable_radius_edge_blend,
surfaced_open_shell,
track_blended_solid,
track_blended_solid_with_end_conditions,
blend_radius_variation_type,
blend_end_condition_select);

(*

MpumevyaHuns
1 CxeMbI, CCbIJIKW Ha KOTOpble AaHbl Bbllle, MOXHO HailTn B crnegyrwnx ctaHgaptTax U JOKyMeHTax KOMMNeKca
MCO 10303:

Basic_geometric_topology_mim ISO/TS 10303-1323;
Procedural_solid_model_mim ISO/TS 10303-1318;
Topologically_bounded_surface_mim ISO/TS 10303-1511;
geometric_model_schema MNCO 10303-42;
topology_schema MNCO 10303-42;
solid_shape_element_schema MNCO 10303-111.

2 [pacuyeckoe NpefcTaBneHne JaHHoON cxeMbl oTobpaxeHo Ha pucyHke D.1 B npunoxeHun D.

*

END_SCHEMA,; - - Solid_with_local_modification_mim
(*
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Mpunoxenune A
(o6sa3arenbHoe)

CokpaleHHble HauMeHoBaHus o6bekToB MMM

MeTogbl peanusauuu, Bxogslme B cocTaB koMnekca ctaHgapto MCO 10303, cogepxat TpeboBaHMs K MCTONb-
30BaHWI0 COKpaLLeHHbIX HauMeHOBaHWA.

HavnMeHoBaHusi 06beKTOB Ha s3blke EXPRESS 1 cooTBeTCTBYOLLME MM COKpaLLEHHBIE HAUMEHOBaHUS Haxo4aTcA
no crneayrowmum URL-agpecam:

http://standards.iso.org/iso/10303/tech/short_names/short_names.txt
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MpunoxeHue B
(o6sa3arenbHoe)

Pernctpauma nHpopmaLUOHHbIX OO BHLEKTOB

B.1 O6o3HauyeHUe OOKyMEHTa

[nsA oAHO3Ha4YHOro 0603HAYeHNSA B OTKPLITON CMCTEME HaCTOsLLEeMY CTaHAapTy NPUCBOEH crefyolnii uaeHTudu-
kaTop obbekTa:

{ iso standard 10303 part(1319) version(3) }

Cwmblicn gaHHoro o6o3HaveHuns yctaHoeneH B MICO/MOBK 8824-1 n onucaHn B UCO 10303-1.
B.2 O6o3HaueHUe cxeMbl

B.2.1 O6o3HaueHune cxeMbl Solid_with_local_modification_arm

[ns ogHo3Ha4Horo o6o3Ha4YeHUs B OTKPLITOM UHdopMmaLmoHHol cucteMe cxeme Solid_with_ local_modification_
arm, yCTaHOBNEHHON B HAcTOsLLEeM CTaHAapTe, MPUCBOEH cnefyowwmnii naeHTudnkaTop obbekTa:

{iso standard 10303 part(1319) version(3) schema(1) solid-with-local-modification-arm(1)}

Cwmelcn gaHHoro o6o3HayeHus yctaHosrneH B UICO/MBK 8824-1 n onucan B UCO 10303-1.
B.2.2 O6o3HaueHue cxeMbl Solid_with_local_modification_mim

[ns ogHo3Ha4Horo o6o3Ha4YeHUs B OTKPLITOM MHdopMmaLmoHHol cucteMe cxeme Solid_with_ local_modification_
mim, YCTaHOBNEHHON B HacTosLLEeM CTaHAapTe, NPUCBOEH criefytoWwnii naeHTudmKaTop obbekTa:

{iso standard 10303 part(1319) version(3) schema(1) solid-with-local-modification -mim(2) }
Cwmelcn gaHHoro o6o3HayeHus yctaHosrneH B UICO/MBK 8824-1 n onucan B UCO 10303-1.
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Mpunoxexue C
(cnpaBouHoe)

EXPRESS-G auarpammbl NOM

Hunarpammel, Ha pucyHkax C.1—C.5, nony4eHbl U3 cokpatleHHoro nuctuHra NOM Ha aseike EXPRESS, npuBegeH-
Horo B pasfene 4. B gnarpamMmax ucronb3oBaHa rpacdudeckasn Hotauma EXPRESS-G askika EXPRESS.

B HacToswwemM npunoxeHnn npuBeaeHsl 4Ba pa3nuyHeIX npegctasnenus MNAOM gnsa paccmaTpueaemoro npuknag-
HOro MOAYNS:

- NpeAcTaBrieHne Ha YpoBHe cxeM oToBpaxaeT UMNOPT KOHCTPYKLWIA, onpeAeneHHbIX B cxemax MOM apyrux npu-
KnaaHelx moaynen, B cxemy NOM paccmaTpuBaemoro NnpuknagHoro MoAgynsa ¢ noMoLlbio onepatopa USE FROM,;

- NpeAcTaBneHne Ha ypoBHe 0ObeKTOB oToOpaxaeT KOHCTPYKUMKU Ha [sbike EXPRESS, onpeaeneHHble B cxeme
M3M AaHHOro NpUKNagHoro MoAyns, a Takke CChIIKU Ha UMNOPTUPOBAHHbBIE KOHCTPYKLIUK, KOTOPLIE KOHKPETU3NPOBaHbI
UMK Ha KOTOPLIe MMEKTCS CCbINKN B KOHCTPYKLMSAX cxeMbl NM3OM paccmaTpuBaemMoro npuknagHoro Moaynsi.

MpuMmedaHue — Oba 3T NpefCTaBNEHNs ABNAOTCA HEMOMHBIMU. peacTaBneHne Ha YpOBHE CXEM He OTO-
BpaxaeT cxeMbl NM3M Mogyneit, KoTopsle UMMNOPTUPOBaHLI KOCBEHHLIM 06pa3oMm. MNpeacTaBneHne Ha ypoBHe 06beKTOB
He oToBGpa)aeT MMNOPTUPOBaHHBEIX KOHCTPYKLMIA, KOTOPLIE HE KOHKPETU3NPOBaHLI MK Ha KOTOPLIE OTCYTCTBYHOT CChIMKM B
KOHCTpPYKUMSAX cxeMbl TOM paccMaTpuaeMoro NpuKNagHoro Mogyns.

OnucaHune EXPRESS-G yctaHosneHo B UCO 10303-11.

Solid_with_local_modification_arm

Basic_geometric_topology_arm

Procedural_solid_model_arm

Topologically_bounded_surface_arm

PucyHok C.1 — MNpegcTtaBnexue NM3OM Ha ypoBHe cxeM B hopmate EXPRESS-G
(anarpamma 1 u3 1)
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1 . .
I !solnd_wnh _plaoed_featureﬁ

—(2, 1 Solid_with_depression )

[ Procedural_solid_model_arm.Modified_solid )

4

replicated_element

£

(Elemental_geometric_shape_arm.Cartesian_point)

0 BOOLEAN| |

(o)

( Value_with_unit_arm.plane_angle_measure )

(o)

INTEGER | |

reference_point
*Solid_ radial_alignment
A with_ -
™ circular_ angular_spacing
attern
P replicate_count
location
.}

o]

Elemental_geometric_shape_armm.Axis_placement )

*Solid_with_incomplete_circular_pattern

[ Procedural_solid_model_am.Modified_solid )

omitted_instances S[1:?] -
INTEGER | |

—

o replicated_element
row_spacing N
*Solid , - Y "Value_with_unit_arm.™
witll1 - gcoumn_spacing o\ __length_measure 4
———C redangﬁlar_ column_count d INTEGER
pattem row_count
] INTEGER
locati
ocation ] Elemental_geometric_shape_arm.Axis_placement)

*Solid_with_incomplete_rectangular_pattern

Omitted_instanoes S[1 .?] L[1.2] -
INTEGER | |

[ Procedural_solid_model_arm.Modified_solid )

F— draft_angle - - - N
| Value_with_unit_arm.plane_angle_measure }
*(ABS) Solid_ location
—( with_ C[Elemental _geometric_shape_arm.Axis_pIacement]
protrusion height
width l
*Solid_
1 with_ protrusion_length ,.Nalue_wiih_unit_arm.\
rectangular_ comer radius “\ length_measure /
protrusion =
g} *Solid_with_circular_protrusion radius T
L reference_point
*Solid_with_ —Jmc(Elemental |_geometric_shape_arm.Cartesian J)Oinc
generql_ profile =
protrusion —c[Elemental_geometric_shape_arm.Detailed _geometric_model_elemeng

PucyHok C.2 — lMpeacTasnexune NGM Ha ypoBHe 06bekToB B popmaTe EXPRESS-G

(Anarpamma

1u3 4)
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-

[ Procedural_solud_model_arm.Modified_solid )

52

Solid_with_through_depression

exit_faces S[1:7]
—————C

/~ Topologically_bounded_  \

Y

'l

\_ surface_ammn.Advanced_face A

*(ABS) Solid_with location —ciﬁlemental |_geometric_shape_amm.Axis_placement )
depression depth
groove_width N ‘J’
groove_radius Y~ Value_with_
" = q unit_amm.
1 '3%""— floor_fillet_radius I\ length_measure_/
roove external_groove )
9 =2 dBoOLEAN]]|
draft_angle
3 d Value_with_unit_anm.plane_angle_measure )
end_exit_faces L[2:2] S[0:7] Topologically_bounded _ surface_anm.\
Advanced_face
*(ABS) Solld_ closed_ends L[2:2] COGICAL = A
with_slot .
slot_width
tee_section_width | l -
& *Solid_ d/” Value_with_
ﬁ3 with_tee_ oollar_depth unit_rm. D———
slot d\_ length_measure
floor_fillet_radius T
*Solid_with_
—C trapeiotldal_ draft_angle y~  Value_with_unit_arm.
slo 9\ plane_angle_measure /4
slot_length
p—() *Solid_with_straight_slot N9
T slot_centrline Y~ Elemental_geometric_shape_arm.
Q Solid_with_curved_slot \__Detailed_geometric_modei_element 4
«ABS) draft_angle Y Vajue_with_unit_arm.
(ABS \_ Plane_angle_measure
—C Solld_wiih_  lnoor_blend_radius |
poc (Value_wlth_unkt_arm.length_measure }
= rofile
1 Solid_with_ P
Q gen:;zlt_ reference_point ¥ Elemental_geometric_shape_arm. )
po e Cartesian_point Y,
pocket_width P
*Solid_with_ ocket lon Y Value_with_
—) rectangular_ P __md.gth q  unit_am.length_
pocket comer_radius a measure
@ *Solid_with_circular_pocket pocket_radius i
segments
ste;:’EedhoT; segment_depths L[1:segments] n/ Vz::lif_a\:ﬂmﬂ\_
roun \* L .
- (DER) (RT) depths o \Jength_measure
1 !
g *Solid_with_flat_bottom_hole fillet_radius T
[
L@ *Solid_with_fiat_spherical_hole sphere_radius
*Solid with tip_radius
=G conical_ - semi_apex_angle
bottom_hole L8pex_ang { Value_with_unit_arm.plane_angle_measure )
=) Solid_with_ stepped_round_hole_and_conical_transitions

Y Elemental_geometric_shape_arm.
\_ Detailed _geomehic_modgl= element /

N

conical_transi

d |

itions S[1:7]

cone_base_radius

*Conical_
stepped_

apex_angle

)

(Value_with_unit_arm_length_measure }

hole_
transition

transition_number

(o]

(Value_with_unit_amm.plane_angle_measure )

(Anarpa

MMa 2 13 4)

INEGER | I

PucyHok C.3 — lNpepcTasnexune [1OM Ha ypoBHe 06bekToB B chopmaTe EXPRESS-G
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&
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hick
*Deleted thickness o[ Value_with_unit_arm.Ienglh_measurej
face
oy deleted_f: S[1:?
solid eleted_faces S[17] d(  Topologically_bounded_ surface_amm.Advanced_face )
thickness_list L[1:?] [- - - ~
1 *Complex_ g Value_with_unit_arm.length_measure )
Q deleted_ face thickness_face_li : :
— are_ st L[1:7] S[1:?
solid —face_fist L[1:%] S{1:7] g Topologically_bounded_ surface_amm.Advanced_face

*Deleted face solid

thickness2

with_offsets

(" Procedural_solid_model_arm.Modified_solid

)

sculpting_surface

cutting_surface Sculptured_solid

4

Sculptured_solid_with_selection

retaine'd |_part
oy

”
.

Elemental_topology_arm.Detailed_topological_model_element ]

o

(o)

Advanced_open_shell

shell_faces S[1:?]

d Value_with_unit_arm.length_measure )

positive_side I

([ Topologically_bounded_surface_arm.Advanced_face )

o]

-

o]

( Topologically_bounded_surface_am.Advanced_face }

~

Q

[ Basic_geometry_arm.Surface]

PucyHok C.4 — lNpepctaBneHune NOM Ha ypoBHe 06bekToB B hopmate EXPRESS-G

(anarpamma 3 u3 4)
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( Elemental_topology_arm.Edge )

{  Procedural_solid_model_arm. Y
Modified_solid

P — I

Solid_width_edge_
modification

-=Q *Solid_width_fixed_radius_edge_blend radius l
right_offset_distance
*Solid_width_ Cf Value_with_unit_ “\
Q  double_offset_ left_offset_distance \ arm.length_
chamfer 0 measure y,
offset_distance T
"Solid_ offset_angle
g Wwith_ =l q( Value_with_unit_arm.plane_angle_measure )
angled_ left_offset i
chamfer q BOOLEAN
offset_dista
q *Solid_with_simple_chamfer Mc[Value_with_unit_arrn.length_measure]

Path_modified_solid

radii L[2:7] [~ - -
vSold with g Value_with_unit_arm.length_measure )
_varia_ble_ interpolation_points L[2:7] r - - —]
radius_edge_ d_Elemental_geometric_shape_arm.Cartesian_point ]
blend variations L[2:?] , ———T
ol blend_rsdius_variation i i
Path_modified_ end_conditions L[2:2] ——
—C  solid_with_end dLl blend_end_condition |
conditions

[ Elemental_topology_arm.Vertex ] D—-

( Basic_geometric_topology_arm.Edge_curve b——

(Basic_geometry_arm.Point_on_curve o——!

Y~ Procedural_solid_model_arm. "\

A\ Modified_solid Y.
.
offset_distance L[1:?
*Solid_ = 21 q( Value_with_unit_arm.length_measure )
with_
offset 9 7
faces offset_faces L[1:7] S[1-7] "[ Topologically_bounded_surface_arm.Advanced_face ]

PucyHok C.5 — lMNpeacTtaBnexune MNOM Ha ypoBHe 06bekToB B hopmate EXPRESS-G
(anarpamma 4 ns 4)
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Mpunoxexue D
(cnpaBouHoe)

EXPRESS-G aunarpammbl UMM

[uarpamma Ha pucyHke D.1 nonyyeHa n3 cokpalleHHoro nuctuHra N3M Ha asbike EXPRESS, npuBeseHHoro B 5.2.
B anarpammax ucnonbsosaHa rpacdudeckas Hotauua EXPRESS-G sa3bika EXPRESS.

B HacTosWeM NpuNoxeHUn npuBeAeHbl ABa pasnuyHbIX npeactasneHns UMM ans paccmatpusaemoro npuknag-
Horo Mogyns:

- NpeAcTaBneHne Ha ypoBHe CXeM oTobpaxaeT UMMNOPT KOHCTPYKLMIA, onpeaeneHHbIX B cxemax MMM apyrux npu-
KnagHblX MOAYNei unm B cxeme obLyux pecypcos, B cxeMy MMM paccmatpusaemMoro NpukiagHoro Moaysnsi ¢ NOMOLLbHO
onepatopa USE FROM;

- NpeAcTaBneHne Ha ypoBHe obbekToB oTobpaKaeT KOHCTpyKUmMK Ha Asbike EXPRESS, onpegeneHHble B cxeme
MMM piaHHoro npuknagHoro Moaynsi U CChifiki Ha UMNOPTUPOBaHHLIE KOHCTPYKLMUW, KOTOPbIE KOHKPETU3UPOBaHbI UMK Ha
KOTOpble UMEIOTCH CChISIKU B KOHCTPYKLUAX cxembl MMM paccMmaTpuBaeMoro npuknagHoro Mogyns.

MpumeyaHune — Oba 3TU NpeAcTaBNeHUs ABNAOTCA HENONHLIMU. [peacTaBneHne Ha ypoBHE CXeM He OTo-
6paxaeT cxem MMM Moayneid, KOTOpble UMMNOPTUPOBaHLI KOCBEHHBIM 06pa3oM. MpeacTaBneHWe Ha ypoBHE 06LEKTOB He
oTtobpaxaeT UMNOPTUPOBAHHLIX KOHCTPYKLMIA, KOTOPbIE HE KOHKPETU3NPOBaHbl UMW Ha KOTOPbIe OTCYTCTBYIOT CChHISIKU B
KOHCTpYKumsx cxembl UMM paccmaTtpusaemoro npuknagHoro Moayns.

OnucaHune EXPRESS-G yctaHosneHo B UCO 10303-11.
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Solid_with_local_modification_mim

Basic_geometric_topology_mim

lsolld_model geometric_model_schema

Procedural_solid_model_mim

complex_shelled_solid
conical_stepped_hole_transition
double_offset_shelled_solid

sculptured_solid

shelled_solid

solid_with_angle_based_chamfer
solid_with_chamfered_edges
solid_with_circular_pattern

solid_with_circular_pocket
solid_with_circular_protrusion
solid_with_conical_bottom_round_hole
solid_with_constant_radius_edge_blend
solid_with_curved_slot
solid_with_double_offset_chamfer
solid_with_flat_bottom_round_hole
solid_with_general_pocket
solid_with_general_protrusion

solid_with_groove
solid_with_incomplete_circular_pattern
solid_with_incomplete_rectangular_pattem
solid_with_rectangular_pattern
solid_with_rectangular_pocke
solid_with_rectangular_protrusion
solid_with_single_offset_chamfer
solid_with_spherical_bottom_round_hole
solid_with_stepped_round_hole
solid_with_stepped_round_hole_and_conical_transitions
solid_with_straight_slot

solid_with_tee_section_slot
solid_with_through_depression
solid_with_trapezoidal_section_slot
solid_with_variable_radius_edge_blend
surfaced_open_shell

track_blended_solid
track_blended_solid_with_end_conditions
blend_radius_variation_type
"blend_end_condition_select

Procedural_solid_model_mim

solid_shape_element_schema

A

j Topologically_bounded_surface_mim

edge
edge_curve topology_schema

PucyHok D.1 — lMpepcTtasneHne MMM Ha ypoBHe cxeM B popmaTe EXPRESS-G (guarpamma 1 13 1)
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MpunoxeHue E
(cnpaBouHoe)

MalwnHHO-MHTEPNPETUPYEMbIE FIMCTUHTU

B AaHHOM NpUoXeHWN NpUBEAEHbI CCHISIKU Ha CaiiThl, HAa KOTOPbIX HAXOAATCS JIMCTUHMA HauMeHoBaHWUi 06bekToB
Ha Asblike EXPRESS 1 coOTBETCTBYIOLMX COKpALLEHHLIX HAaUMMEHOBaHWIA, KOTOpLIE COAEpXaTcs UMK Ha KOTopble eCcTb
CCbINKN B HacTosALLeM cTaHfapTe. Ha aTux caittax npefcrasneHbl NUCTUHIM Bcex EXPRESS-cxeM, ykaszaHHbBIX B HAacTo-
AEeM cTaHfapTe, 6e3 KOMMeHTapueB UNU NOSACHEHUA. 3TU JIMCTUHIN JOCTYMHBI B MALLMHHO-UHTEPNpETUpyemMoin dpopme
(cm. Tabnuuy E.1) n moryT 6biTh nonyyeHsbl no cneaytowum URL-agpecam:

CokpalleHHble HaMMEHOBaHUS:

http://standards.iso.org/iso/10303/tech/short_names/short_names.txt

EXPRESS: http://standards.iso.org/iso/10303/smrl/v7/ftech/smrlv7 .zip

Tabnnya E.1— Jluctunru NMN3M n MMM Ha a3sike EXPRESS

OnucaHue NaeHTUpUKaTOp
CokpalleHHeli nuctuHr NM3M Ha Asbike EXPRESS ISO TC184/SC4/WG12 N91695
CokpallieHHbli nuctuHr MMM Ha s3bike EXPRESS ISO TC184/SC4/WG12 N7796

MpumMedaHune — WMHopmaums, npegcraBneHHass B MalWHHO-UHTEPNPETUPOBAHHOM BUAE NO yKasaHHLIM
Bblle URL-agpecam, SBnseTcA cnpaBodHoi. MHdopmaLus, npuBefeHHaa B TEKCTe HACTOAWEro cTangapra, ABnseTca
06a3aTensHON.
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Mpunoxexue F
(cnpaBoyHoe)

UcTopus nameHeHumn

F.1 O6wme nonoxeHus
B HacTosLEeM NpUIoXeHUU NpeAcTaBeHa UCTOPUA TeXHUUecKnx Mogucbukauyuii ISO/TS 10303-1319.

F.2 N3meHeHus1 BHeCeHHbIe BO BTOpoe Uu3gaHue

F.2.1 O630p nameHeHui
Bo BTopoe usganue ISO/TS 10303-1319 Brrito4eHbl MoguduKkaLuun Nepeoro u3faHusa, NEPevUCnNeHHbLIE HXKE.
He3HauuTenbHblE peaKTopcKue N3MEHeHNs.

F.3 N3smeHeHuA, BHeCEeHHbIe B TpeTbe nsfaHue

F.3.1 O630p nameHeHuit
TpeTbe usfaHue AaHHOK YacTu ctaHgapTa ISO 10303 BkrtoyaeT B ceba mogudukaLum BTOoporo 3gaHus, nepe-

YUCNEHHbIE HNXe.

F.3.2 U3ameHeHus B [I1AM

M3meHeHbl cnefytolime onucanna n cneuudukaummn nitepderica NOM Ha asbike EXPRESS:

- ENTITY Solid_with_stepped_round_hole_and_conical_transitions.

Kpome Toro, nsmeHeHus 6binn BHeceHbl B cnelpdukaumio otobpaxeHus, cxemy UMM u EXPRESS-G guarpaMmbl

ANA OTpaXeHUs N COOTBETCTBUS U3MEHEHUAM, BHECEHHBIM B [TOM.
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Mpunoxexnue OA
(cnpaBouHoe)

CBeQeHUsA 0 COOTBETCTBUM CCbINTOYHbIX MeXAYHAapPOOHbIX CTAHOAPTOB
U OOKYMEHTOB HaUWOHasrIbHbIM CTaHAAPTAM

Tabnunya A1

OB03HaYeHNe CCbINOYHOro

CTeneHb O003HaYeHNe N HaUMeHoBaHWe COOTBETCTBYHLUEro HaunMoHanbHoOro
MEXAYHaPOAHOTO CTaHAAPTa, COOTBETCTBUA cTaHgapTa
AOKYMeHTa

ISO 10303-1 IDT MOCT P UCO 10303-1—99 «Cuctemsl aBTOMaTU3aLUU Npou3BogcTBa
W UX UHTerpayus. MNMpegcraBneHne gaHHbIX 06 U3genuu u obMeH aTumu
AaHHbIMKU. YacTb 1. ObLue npefcTaBneHns U ocHoBononararoLme npuH-
LmMnbl»

ISO 10303-11 IDT MOCT P NCO 10303-11—2009 «CucteMbl aBTOMaTM3auuuM npousBoj-

CTBa W WX MHTerpauus. NpeacraBneHne gaHHbIX 06 usgenun u obmeH
3TUMKU JaHHbIMKU. YacTb 11. MeToabl onucaHusa. CnpaBoYHOE pyKoBOA-

€TBO no A3blky EXPRESS»

ISO 10303-111

ISO/TS 10303-1318

ISO/TS 10303-1323

ISO/TS 10303-1341

ISO/TS 10303-1342

ISO/TS 10303-1511

*

BETCTBUA CTaHOapToOB!

- IDT — ngeHTuYHble cTaHgapThl.

* COOTBETCTBYIOLUIA HaLMOHarNbHbLIA cTaHgapT oTcyTcTByeT. [lo ero NMpUHATUA pEeKoMeHAYETCA WCMOoNb3oBaTh
NepeBOf Ha PYyCCKUIA A3bIK [LaHHOrO MeXAyHapo4HOro cTaHfjapTa, fOKyMeHTa.

M punMmedaHne — B HaCTOHLLleVI Ta6n|/|qe MCNosib30BaHO criefykoliee ycnoBHoe obo3Ha4YeHne cTeneHn cooT-
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YOK 656.072:681.3:006.354 OKC 25.040.40

KntoueBble cnoBa: aBTOMatusauua npPOU3BOACTBA, MNPOMbLILUNEHHbIE W3AEnuUsA, NpeacTaBneHue AaHHbIX,
0BMeH AaHHbIMK, npuknaaHoleé MoAaynu, obbeMHaa MOAenb C foKarbHbIM W3MEHEHUEM, TBEepaoTeENbHan
MoAenb, TBepaoe Teno
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