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[lpeaucnoBue

Llenn u npuHuMnel ctTaHgapTusauum B Poccumnckon PeagepaumyctaHoBneHbl PegepanbHbIM 3aKOHOM OT
27 nekadbpst 2002 r. Ne 184-03 «O TeXHUYECKOM perynmpoBaHiun», a npasuna NnpuMeHeHnst HauMoHanbHbIX
cTaHagapToB Poccunckon egepaunmmn — OCT P 1.0—2001 «CtaHpgapTtusauma B Poccunckon Peagepauun.
OCHOBHbIE MNONOXEHUAY

CBeneHNnAa o ctaHaapTe

1 NMOAINOTOBIERH lNocygapcTBeHHBbIM HaydHBIM yupexaeHnem «LleHTpanbHbIM Hay4YHO-UCCea0oBa-
TeNbCKUA N ONbITHO-KOHCTPYKTOPCKUA UHCTUTYT PODOTOTEXHUKN U TEXHUYECKON KUNDOEepPHeTUKU» Ha OCHOBE
CODCTBEHHOro ayTeHTUYHOIO NepeBoa Ha PyCCKUU A3bIK CTaHAapTa, yka3saHHOro B NyHKTe 4

2 BHECEH TexHun4yeckmum kommuteTom no ctaHgaptmsaumm TK 459 «MHpopmMaLunoHHasa nogaepKka XXmns-
HEeHHOro UMKna nsgenmmn»

3 YTBEPXXOEH W BBEAEH B JEWCTBUWE MMpukasom PeaepanbHOro areHTCcTBa no TEXHNYECKOMY
perynupoBaHuio U MeTpoiorn oT 14 ceHTabpsa 2009 1. Ne 367-CT

4 HacTtoawmMn ctaHgapT ngeHtudeH mexayHapoagHomy ctaHgapTty MCO 10303-513:2000 «Cucrtemel
aBTOMaTU3aLMN NPONU3BOACTBA U NX UHTEerpauus. NpeacraBneHne gaHHbIX 00 U3genmm n obMeH 3TUMUN AaHHbI-
MU. HacTb 513. lNpuknagHble MHTePNPeTUPOBaHHbIE KOHCTPYKUUK. dNeMeHTapHoe rpaHn4yHoe npeacraBne-
Hre» (1SO 10303-513:2000 «Industrial automation systems and integration — Product data representation and
exchange — Part 513: Application interpreted construct: Elementary boundary representation»).

[Tpy NpUMeHeHNN HaCTOoALLEro cTaHaapTa pekoMeHayeTcsl UICNONb30BaTb BMECTO CChINMOYHbBIX MeXayHa-
POAHLIX CTAHAAPTOB COOTBETCTBYIOLWME UM HalUMOoHanbHble cTaHgapTel Poccunckon @eaepaun, cBeaeHUa o
KOTOpPbIX NMpUBedeHbl B AONMONHUTENBHOM npunoXxeHun A

5 BBEAEH BINEPBbIE

VIHipbopmMmayuss o6 UBMEHEeHUSX K HacmosweMy cmaHoapmy rnybnuKkyemcs 8 eXe200H0 u3oasaeMoM
UHOopMaUUOHHOM yKa3zamere «HayuoHalnbHbie cmaHoapmsai», a meKkcm UaMeHeHUU U rMorpagoK — 8 eXXeMe-
CAYHO U30asaeMbiX UHPOPMaUUOHHbLIX yKalzamensx « HayuoHanbHbele cmaHOapmeiy. B cniydyae nepecmompa
(3aMeHbl) Unu OmMeHbi Hacmosauw,e20 cmaHOapma coomeemcemesyroujee yeeoomreHue byoem onybnukosaHo
8 e)XXeMeCsIYHO U30asaeMoM UHGPOpMaUUOHHOM yKa3amerie « HayuoHarnbHbie cmaHOapmebil»y. Coomeemcemaey-
rowas UHopmMauus, yeeooMrieHuUe U meKcmsbi pa3Melwaromcs makxe 8 UH(popMayUoHHOU cucmeme oblyez2o
rofib308aHUsT — Ha ouyuanbHoM calime PedepallbHO20 a2eHmcemaea rio mexHU4ecKoMy peaynupogaHuro U
MempoJsiozauu e cemu MIHmepHem

© CTtaHgapTtuHdopm, 2010

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PerynmpoBaHuo U MeTPOoorum
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BBenoeHue

CtaHaapTtbel komnnekca NCO 10303 pacnpocTpaHAaloTCa Ha KOMNbOTEPHOE NpeacTaBneHne nHdopma-
LK 06 nsgennax n odoMmeH gaHHbIMU 06 n3genusix. x uenbio siBnseTcda obecrnevyeHne HenTparbHOro MexaHus-
Ma, CNOCOBHOro ONUCbIBaTh U3AENNA Ha BCEM NPOTSXKEHUN UX XKUSHEHHOTO LMKNa. 3TOT MeXaHM3M NPUMEeHUM
He ToNbKo AN ocbmMeHa pannamm B HeUTpanbHOM popMaTe, HO AIBMFAETCH TakKe OCHOBOW ANg peanm3aunm
COBMECTHOro AocTtyna K 6asam gaHHbIX 00 N3genusix n opraHmnsauim apxmsmpoBaHus.

CtaHgapTtbl koMmnnekca MCO 10303 npeactaBnsaoT cobo Habop oTAeNbHO U3gaBaeMbIX CTaHOapTOB
(YacTen). CTaHgap Tl 4aHHOIo KOMMNNeKca OTHOCATCA K 0AHOW U3 crneaylowmx tTematudeckux rpynn: « Metoabl
onncaHusa», «kMeToagbl peanunsaunny», «kMetogonorna n OCHOBLI aTTECTaLMOHHOIO TECTUPOBAHUAY , «IHTerpu-
pOBaHHbIe 000BOLLEHHBIE pecypchl», « AHTerpupoBaHHbLIE NPUKNaaHbIe pecypckl», «[puknagHble NPOTOKOMbIY,
«KomMnnektbl abcTpakTHbIX TecToB», «[1puKknagHble MHTEPNPETUPOBaHHLIE KOHCTPYKUMU» U «[lpuknagHbie
Moaynu». Hactosawmnn ctaHaapT BXoauT B rpynny «l1puknaaHbie MHTepnpeTUPOBaHHbIE KOHCTPYKLNAY.

[TpuknagHas nHTepnpetTupoBaHHada KOHCTpYKUKUA (TTUK) obecnevnBaeT nornyeckyo roynnupoBKy MHTEP-
1PEeTUPOBAHHBLIX KOHCTPYKLUWUIN, NogaepXnusar WX KOHKPETHYIO PYHKLMOHANBHOCTL AN MCNONb30BaHUA AaH-
HBIX 00 u3genun B pasHooDpasHbIX NPUKNaaHbiX KoHTeKcTax. WHTepnpeTupoBaHHasi KOHCTPYKLMUS
peacTtaBnsaeT cobon obbIMHYIO MHTEPNPeTaLuio MHTErPUPOBAHHBLIX PECYpPCoB, NoaaepXXneatoLlyo TpeboBa-
HUA COBMECTHOTO UCNONb30oBaHUA MHOpMaLUK NPUKNaaH6IMU NPOTOKONaMN.

HacTtoawun ctadHgapT onpeagenseTt NpUKNagaHyo MHTepnpeTUpPOBaHHYO KOHCTPYKUWIO And onpeaeneHuns
rPaHUYHOro nNpeacTaBneHnsa TBepaoro Tena c aneMeHTapHoOU reoMeTpuen 1 ABHOU TOMONOTUEN.

IV
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

Cuctembl aBTOMaTU3aL NPpOoU3BOACTBa U UX UHTErpaLus
NMPEACTABJIEHUE OAHHbBIX Ob U3AENTMAN U OBMEH 3TUMU JAHHBIMA

YacTtb 513

[MpuknagHble UHTEPNPETUPOBaAHHbIE KOHCTPYKUUMN.
JreMeHTapHoe rpaHuyHoe npeacraBneHue

Industrial automation systems and integration. Product data representation and exchange.
Part 513. Application interpreted construct. Elementary boundary representation

[laTta BBegeHna — 2010—07—01

1 Obnactb NpUMeHeHUA

HacToswmnn ctaHgapT onpeaensieT MHTepnpeTaumtio obobLLEHHBIX pecypcoB, obecneynBatoLllyo CooT-
BETCTBUE TpebOoBaHUAM K onpegeneHnto Moaeni 3neMeHTapHoro rpaHUYHoro npeacraBneHuns.

TpeboBaHNA HACTOSLLEro cTaHaapTa pacnpoCTPaHATCH Ha:

- onpeaeneHne obbekTa elementary brep shape representation, ssnatollerocs npeacrtaBneHmnem,
obpa3oBaHHLIM 0QHUM UNN HecKoNbKUMU obbekTamMmn manifold solid _brep, kaXkabin U3 KOTOPLIX onpeaeneH
3NneMeHTapHOU reoMeTpuein U NONHOCTbIO ABHOW TOMONOTNEN;

- onpegeneHne HeorpaHNYeHHOU reoOMeTPUN KPUBBIX U MOBEPXHOCTEN, UCMONb3yeMbIX ANA onpeaene-
HWUA rpaHen B-rep moaenu;

- onpeaeneHune TononorMdeckon CTpykTypbl B-rep mogenu;

- TPeXMEpPHYI0 reoMeTPUIo;

- B-rep mogenun (mogenu rpaHMYHOro NpeactaBneHuns);

- 3aNleMeHTapHble KpUBble, NpeacTtaBnsiemMble obbekTtamu line n conic;

- 0bbekThl elementary _surface;

- reoMeTpuvecKkmne npecbpaszoBaHUs;

- 0b6bekThI polyline;

- HeorpaHUYeHHYH reoMeTpuUIo;

- ICMONb30BaHME TOMOCNOrNK ANsl orpaHUYeHNA reoMeTpPUYECKNX OO BEKTOB.

TpeboBaHUA HACTOSALLIErO CTaHAapTa HE PacnpPoCTPaHSATCS Ha:

- ABYMEPHYIO reOMeTpUILo;

- OrpaHUYeHHbIe KpuBble, KpoMe 0b0bekToB polyline;

- OrpaHU4YeHHbIe MOBEPXHOCTH;

- CMeLUEHHbIE KPpUBbIE N MOBEPXHOCTN.

MK, onpegeneHHas HaCTOALMM CTaHAapTOM, HE 3aBUCUT OT KakoW-nmbo NnpomMbILLNEHHOW NPUKIaaHoON
obnacTu.

2 HopMaTuBHbIE CCbINKN

B HacTodaleM cTaHOapTe UCNONb30BaHbl CChINKK Ha cneayiolne MexayHapoaHble cTaHaapThl:

MCO/MOK 8824-1:1995 UWHdpopmMaUUOHHBIE TexHonornn. B3aumMocBA3b  OTKPLITBIX  CUCTEM.
ADCTpakTHaga cuHTakcuveckasa Hotaumsa sepcenm ognH (ACH.1). Yacte 1. Cneuyndnkaymst OCHOBHOM HOTaL MU
(ISO/IEC 8824-1:1995, Information technology — Abstract Syntax Notation One (ASN.1): Specification of basic
notation)

U3paHune odbmumanbHoe



OCT P UCO 10303-513—2009

NCO 10303-1:1994 Cuctembl aBTOMaTU3aLMN NPON3BOACTBA U UX MHTerpauuns. lNpeacrtasneHne gaH-
HbIX 00 n3gennn n odbmeH aTuMmM gaHHbiMU. Hactb 1. ObLWmMe npeacTaBNeHUs M oCHOBONONAaratoLwme npUHLLUMb
(ISO 10303-1:1994, Industrial automation systems and integration — Product data representation and
exchange — Part 1: Overview and fundamental principles)

NCO 10303-11:1994 Cucrtembl aBTOMaTUIALMN NPOUNIBOACTBA U UX MHTEerpauus. [NpegcrtaBneHne gaH-
HbIX 00 U3aennm n odbmeH aTuMmmn aaHHbeiMK. Hacts 11. MeToabl onncanus. CnpaBoYHOE PYKOBOACTBO MO SI3bIKY
EXPRESS (ISO 10303-11:2004, Industrial automation systems and integration — Product data repre-
sentation and exchange — Part 11: Description methods: The EXPRESS language reference manual)

NCO/TO 10303-12:1997 Cucrembl aBToMaTU3aLnm nponsBoacTBa N X nHterpauus. lNpeagcrasneHune
OaHHbIX 00 U3gennun n oobmeH aTumMm gaHHbeiMn. HYacts 12. MeTtoabl onucaHusa. CnpaBovyHOE PYKOBOACTBO MO
asblky EXPRESS-| (ISO/TR 10303-12:1997, Industrial automation systems and integration — Product data
representation and exchange — Part 12: Description methods: The EXPRESS-I language reference manual)

NCO 10303-41:1994 Cuctembl aBTOMaTU3aLMM NPON3BOACTBA U UX MHTerpauus. [NpeacrtaBneHne gan-
HbIX 00 nsgenun n odbmMmeH sTumMn aaHHeiMU. Yacts 41. NHTerprupoBaHHble 000bLeHHbIE pecypcbl. OCHOBLI
onncaHna 1 nogaepxkn nsgenun (1ISO 10303-41:1994, Industrial automation systems and integration —
Product data representation and exchange — Part 41: Integrated generic resource: Fundamentals of product
description and support)

NCO 10303-42:1994 Cuctembl aBTOMaTU3aLMM NPON3IBOACTBA U UX MHTerpauus. [NpeactaBneHne gatx-
HbIX 06 n3genun n obmeH aTuMmM gaHHbIMK. Hacte 42. VHTerpupoBaHHbie 0b600LIeHHBIE pecypchl. [eoMeTpu-
yeckoe M Tononorudeckoe npeactaeneHue (ISO 10303-42:2003, Industrial automation systems and integ-
ration — Product data representation and exchange — Part 42: Integrated generic resource: Geometric and
topological representation)

NCO 10303-43:1994 CuctemMmbl aBTOMaTU3ALIUM NPOU3BOACTBA U UX UHTerpauus. [lpeactaBneHne gaH-
HbIX 00 n3aennn n obMeH 3aTMMU AaHHbIMU. HacTb 43. VHTerpmnpoBaHHbie 0606LeHHbIe pecypchl. CTPYKTYpPHI
npeactaBneHu (ISO 10303-43:1994, Industrial automation systems and integration — Product data repre-
sentation and exchange — Part43: Integrated generic resources: Representation structures)

NCO 10303-202:1996 Cucrtembl aBTOMaTMU3aLMMN NPON3IBOACTBA UNXUHTErpauus. [lpeactaBneHmne gaH-
HbIX 00 n3gennun n cobmeH aTumm gaHHbiMK. HacTtb 202. lpuknagHblie NPOTOKOMbI. ACCOLMATUBHBLIE YEePTEeXN
(ISO 10303-202:1990, Industrial automation systems and integration — Product data representation and
exchange — Part 202: Application protocol: Associative draughting)

NCO 10303-514:1999 Cucrtembl aBTOMaTU3aLNM NPON3BOACTBA MNXNHTErpaunsa. [peactaBneHme ganx-
HbIX 00 U3genunm n oomeH aTuMn gaHHbIMKU. Hacte 514. lNpuknagHble UHTEPNPETUPOBAHHLIE KOHCTRYKLUMN.
PacwupeHHoe rpaHudyHoe npeactaBneHue (ISO 10303-514:1999, Industrial automation systems and
integration — Product data representation and exchange — Part 514: Application interpreted construct:
Advanced boundary representation)

3 TepMUHbI N onpegeneHus

3.1 TepMmuHbl, onpegeneHHble B NCO 10303-1

B HacTosilem cTaHaapTe NpUMEHEHLI crneayrolme TEPMUHBI:
- npunoxeHwue (application);

- NpUKNagHoUu KoHTeKcT (application context);

- npuknaaHou npotokon,; [ (application protocol; AP);

- MeToa peanusauunu (implementation method);

- UHTerpupoBaHHbIN pecypc (integrated resource);

- UHTepnpeTauusa (interpretation);

- AaHHble 06 nsgenuu (productdata).

3.2 TepmuHsbl, onpeaeneHHble B NCO 10303-42

B HacToswemM cTaHaapTe NpUMeEHeHbI cneayrowme TeEPMUHBI:
- INHEeNHO CBA3HbIN (arcwise connected);

- rpaHuya (boundary);

- orpaHudeHusa (bounds);

- KOOpAUHaTHOe NpoCcTpaHCTBO (coordinate space);

- KpuBas (curve);

- He3aMKHyTas KpuBas (open curve);

- opueHTUpyemMbin (orientable);

- NOBEePXHOCTb (surface);
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- TOnonoru4vyeckoe sHaveHue (topological sense).

3.3 TepMmuH, onpegeneHHbin B UCO 10303-202

B HacTodwemM cTaHgapTe NpPUMeHeH crneayiowmin TEPMUH;

npuknagHaa uHtTepnpetTupoBaHHada KOHCTpykUuua (I'MMK) (application interpreted construct; AlC).

3.4 TepmuH, onpegeneHHbin B UCO 10303-514

B HacTodalleM cTaHOapTe NpUMeHeH cneayowmun TEPMUH]

oAHoCBA3HOe TBepAaoe Teno (manifold solid).

3.5 Opyrue onpepeneHus

B HacTodlWlemM cTaHgapTe TakKe NpuMeHeHbl crneayolme TepMUHbl ¢ COOTBETCTBYIOLWMMIK onpedene-
HUSIMIA:

3.5.1 npeacraBneHue cgopMbl 3aneMeHTapHbiMU B-rep mopgenamMu (elementary B-rep shape
representation): lNpeactaBneHne opMbl, cocTosdllee U3 ogHon unun bonee B-rep moaenen oaHOCBA3HBIX
TBEpAbIX Ten. Kaxaasa coctasnsowas B-rep Mogenu gomkHa UMeTh rpaHn 1 pebpa, onpeaeneHHble nocpea-
CTBOM 3/1eMEHTaPHON reOMeTPUN.

3.5.2 anemMeHTapHasareometTpusa (elementary geometry): 'eomeTtpusi, obpasoBaHHast MTMHUSIMWN, MOMNN-
NTUHUAMU, MTUHUAMK BTOPOIO NopsaaKka 1 aneMeHTapHbIMU NMOBEPXHOCTAMN.

4 CokpalleHHbIN NMMCTUHI Ha A3bike EXPRESS

B HacTodawem pasgene onpeaeneHa EXPRESS-cxema, B KOTOPOU MCNONL3YIOTCA 3NeMeHTbl UHTErpupo-
BaHHbIX PECYPCOB U coaepKaTcsl TUMbI, KOHKpeTU3aLUmMm o0BLEKTOB U PYHKLUWN, OTHOCSLLNECS K HACTOALLEMY
cTaHaapTy.

[TpnmedaHwne—B MHTErpnpoBaHHbIX pecypcax AOMNycKaeTCH CyWeCTBOBAHNE NOATUMNOB U 3NTEMEHTOB CIUC-
KOB BblIDOpa, HE MMMOPTUPOBAHHLIX B AaHHY0 [TK. Takme KOHCTPYKUMM NCKIIoYatoT 13 aepesBa NogTuUnoB UK U3 CNnUcKa
BbibOpa nocpeacTBOM npaBun HEABHOro nHtepdenca, onpeaeneHHslx B ICO 10303-11. Ccbinkn HA UCKNIOYEHHbIE KOH-
CTPYKUMK HAXOOATCH BHE obnacTty npumeHennsa gadHHoun MNAK. B HEKOTOPBIX Cnyvasx NCKITIOYAOTCH BCE 3MNEMEHTbI CNNCKA
BbIbopa. [Nockonbky MK npegHasHaveHsl Ans peanni3aumm B KOHTEKCTE NPUKNAAHOIo NPOTOKONA, 3MeMeEHTbl CNNCKA Bbl-
bopa byayT onpegensteCcs 0bnacTbio NPUMEHEHUSA NPUKNAAHOro NPOTOKoONA.

[aHHaqa npuknagHasa UHTepnpeTUpoBaHHast KOHCTPYKUUA NpeaocTaBnsieT HENPOTUBOPEYMBOE MHOXKECT-
BO reOMEeTPUYECKUX U TONONOrMYeCcKX OOBLEKTOB ANS onpeaeneHnsa mogenen ogHOCBA3HbIX TBEPAbLIX TEN C
rpaHAMU, UMEKOLLMMN 3NEMEHTAPHYIO TEOMETPUID N ABHO onpeaeneHHbiMM pebpamMmun 1 BepluMHaMn. [ paHin
B-rep mogenein orpaHn4veHbl NONMUMUHUAMN, MTMHUSAMIN UMK KPUBBIMIA BTOPOIO NopsaKa.

ObbekToM camoro BepxHero ypoBHS B AgaHHou 1K siBnsieTca obbekt elementary brep shape
representation. O3OT0T 00beKT 4aBNeTCA  KOHKpeTudaumen  obbekta  shape representation
(cm. MCO 10303-41), cocTosawen ns oovektoB manifold_solid _brep n mapped _item, onpegeneHHbIX Kak
NocTynaTenbHO nepemMelleHHble UK npeobpasoBaHHble Konnn cbbekToB manifold solid _brep ¢ snemen-
TapHOU reoMeTpUen.

EXPRESS-cneundpmrkaLms

’)
SCHEMA aic_elementary brep;
USE FROM geometry schemaf(axis2_ placement 3d,

cartesian_point,
cartesian transformation operator 3d,
circle,
conical surface,
cylindrical _surface,
degenerate toroidal surface,
direction,
ellipse,
hyperbola,
line,
parabola,
plane,
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polyline,
spherical surface,
vector);
USE FROM geometric_ model schema(manifold solid brep,
brep with_voids);

REFERENCE FROM geometric_model schema(msb_shells);

USE FROM topology schema(closed_shell,
connected face set,
edge curve,
edge loop,
face bound,
face outer bound,
face surface,
oriented closed shell,
vertex loop,
vertex_point);

USE FROM representation_schema(mapped item);

USE FROM product property representation schema(shape representation);
(*
[TpyumevyaHNHs
1 Onst obvekta connected face set ycTraHOBNEHb! SIBHbIE MHTEPMENCHI (T.€. OHU BKITIOYEHBI B CNIMCKK onepartopa
USE FROM), utobbl paspewnTtb npaBunam, onpeaeneHHolm ans obobekrta elementary _brep shape_representation,
OOCTyn K atpnbytam atoro oobvekra. [pu ncnonb3oBaHmm gaHHon NAK ganHbin 06 bEKT A40MKeH ObITb peanu3oBaH B BUAe

O4HOIo N3 CBOUX NOATUNOB.
2 CXeMbl, Ha KOTOPbIE Bbille AaHbl CChINKU, MOXHO HAUTK B crieayrowmx ctaHgaprax komnnekca MCO 10303:

geometry schema - MNCO 10303-42;
geometric_model schema —NCO 10303-42;
representation schema —NCO 10303-43;

product property representation_schema -WCO 10303-41.

4.1 OCHOBHbIe NOHATUA U AOoNYLUEHUA

[1na He3aBUCMMOW peannsaunm B cxemMmax NpuknagHbeiX NpoToKONoB, ncnonb3yrowmx gaHHyto NAK, npea-
HasHa4veHbl cneaytolmne oObEeKThI:

- axis2 placement 3d;

- brep with voids;

- cartesian_point;

- cartesian transformation operator 3d;

- circle;

- closed_shell;

- conical surface;

- cylindrical _surface;

- degenerate toroidal surface;

- direction;

- edge_curve;

- edge loop;

- elementary_face;

- ellipse;

- face bound;

- face outer bound:;

- face surface;

- hyperbola;

- line;

- manifold _solid _brep;

- mapped_item;

- oriented closed shell;
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- parabola;

- plane;

- polyline;

- representation_map;

- spherical surface;

- toroidal surface;

- vector;

- vertex_ loop;

- vertex_ point.

[puknagHon npoTokon, ucnonbayowmnn aaHHyo NUK, aonkeH obecnevmBaTh NOOOEPKKY BCEX BhILLENE-
pevYnCrieHHbIX 0O BEKTOB.

[puknagHon npoTtokon, ucnone3ywownn gaHHyo MNAK, gomkeH gonyckaTtb peanusauuic obbekTta
shape representation kak obbekrta elementary brep shape representation.

4.2 OnpepeneHna obbvekta elementary brep shape representation cxembl aic_elementary
brep

Obvekt elementary brep shape representation aBnsetca noagtMnom obbekrta shape
representation, B KOTOPOM 3MEeMeHTbl MNpeAcTaBneHUs SBNSIIOTCA  KOHKpeTU3aumsiMu ODBbEeKTOB
manifold solid _brep. 311 KOHKpeTU3aUnm oTnnyaroTcsa oT bonee obuen B-rep Mmogenun tem, uto Ang npea-
CTaBnNeHusi rpaHen n pedep UCNONb3YIOTCS TOMbKO SIBHbIE reoMeTpuyeckne popmel. [eoMeTpust rpaHen orpa-
HMYeHa obbekTamu elementary surface n nuHuamm pebep, KoTopble MOTYT ObITb NpeAcTaBNeHbl 00 bEeKTaAMI
line, polyline nnm conic.

EXPRESS-cneundpurkaLms

%)
ENTITY elementary brep shape representation
SUBTYPE OF (shape representation);
WHERE
WR1 : SIZEOF (QUERY (it <* SELF.items |
NOT (SIZEOF ([[AIC_ELEMENTARY BREP.MANIFOLD SOLID BREP',
'AlIC ELEMENTARY BREP.FACETED BREP,
'AlIC ELEMENTARY BREP.MAPPED ITEM',
'AIC ELEMENTARY BREP.AXIS2 PLACEMENT 3D'1*
TYPEOF(it))=1)))=0;
WR2 : SIZEOF (QUERY (it <* SELF.items |
SIZEOF(['AIC_ELEMENTARY BREP.MANIFOLD SOLID BREFP,
'AIC_ ELEMENTARY_ BREP.MAPPED ITEM']* TYPEOF(it))=1))>O0:;
WR3 : SIZEOF (QUERY (msb <* QUERY (it <* SELF.items |
'AlIC_ ELEMENTARY BREP.MANIFOLD SOLID BREP'IN TYPEOF(it)) |
NOT (SIZEOF (QUERY (csh <*msb_shells(msb) |
NOT (SIZEOF (QUERY(fcs <* csh.cfs_faces |
NOT('AIC_ ELEMENTARY BREP.FACE SURFACE'IN TYPEOF(fcs))))=0
)))=0
))) =0;
WRA4 : SIZEOF (QUERY (msb <* QUERY (it <* SELF.items |
'AlIC_ ELEMENTARY BREP.MANIFOLD SOLID BREP'IN TYPEOF(it)) |
NOT (SIZEOF (QUERY (csh <*msb_shells(msb) |
NOT (SIZEOF (QUERY/(fcs <* csh\connected face set.cfs faces|
NOT((AIC_ELEMENTARY BREP.ELEMENTARY_ SURFACE'IN
TYPEOF(fcs\face surface.face geometry))

)

)
))=0;
WRS : SIZEOF (QUERY (msb <* QUERY (it <* SELF.items |
'AlIC_ ELEMENTARY BREP.MANIFOLD SOLID BREP'IN TYPEOF(it)) |
NOT (SIZEOF (QUERY (csh <*msb _shells(msb) |
NOT (SIZEOF (QUERY(fcs <* csh\connected face set.cfs faces|
NOT (SIZEOF(QUERY (elp fbnds <* QUERY (bnds <* fcs.bounds |

— — |l
—_ I O
1 O
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'AIC_ ELEMENTARY BREP.EDGE_LOOP'INTYPEOF(bnds.bound)) |
NOT (SIZEOF (QUERY (oe <* elp_fbnds.bound\path.edge_|list|
NOT('AIC_ELEMENTARY BREP.EDGE CURVE'IN
TYPEOF(oe.edge element))))=0

) =
)

0
) =
)))=0;
WRG6 : SIZEOF (QUERY (msb <* QUERY (it <* SELF.items |
'AIC_ ELEMENTARY_ BREP.MANIFOLD SOLID BREP'IN TYPEOF(it)) |
NOT (SIZEOF (QUERY (csh <* msb_shells(msb) |
NOT (SIZEOF (QUERY/(fcs <* cshiconnected face set.cfs faces |
NOT (SIZEOF(QUERY (elp fbnds <* QUERY (bnds <* fcs.bounds |
'AIC_ ELEMENTARY_ BREP.EDGE_LOOP'IN TYPEOF(bnds.bound)) |
NOT (SIZEOF (QUERY (oe <* elp_fbnds.bound\path.edge list|
NOT (SIZEOF ([AIC_ ELEMENTARY BREP.LINE',
'AIC_ ELEMENTARY_ BREP.CONIC',
'AIC_ ELEMENTARY_ BREP.POLYLINE'*
TYPEOF(oe.edge element\edge curve.edge geometry))=1)
))=0
) =
)

o

I o
N O

)
))) =0
) =0;
WRY7 : SIZEOF (QUERY (msb <* QUERY (it <* SELF.items |
'AIC_ ELEMENTARY_ BREP.MANIFOLD SOLID BREP'IN TYPEOF(it)) |
NOT (SIZEOF (QUERY (csh <*msb_shells(msb) |
NOT (SIZEOF (QUERY/(fcs <* csh\connected face set.cfs faces|
NOT (SIZEOF(QUERY (elp_fbnds <* QUERY (bnds <* fcs.bounds |
'AIC_ ELEMENTARY_BREP.EDGE_LOOP'IN TYPEOF(bnds.bound)) |
NOT (SIZEOF (QUERY (oe <* elp_fbnds.bound\path.edge list|
NOT(('AIC_ELEMENTARY_ BREP.VERTEX POINT'IN TYPEOF(oe.edge start))
AND ('AIC_ELEMENTARY_ BREP.VERTEX POINT'IN
TYPEOF(oe.edge end))

L
S

)

0
) =

)
)

I o

0

)
)))
WRS : SIZEOF (QUERY (msb <* QUERY (it <* SELF.items |

'AIC_ ELEMENTARY_ BREP.MANIFOLD SOLID BREP'IN TYPEOF(it)) |
NOT (SIZEOF (QUERY (csh <* msb_shells(msb) |
NOT (SIZEOF (QUERY/(fcs <* cshiconnected face set.cfs faces|
NOT (SIZEOF(QUERY (elp fbnds <* QUERY (bnds <* fcs.bounds |
'AIC_ ELEMENTARY BREP.EDGE_LOOP'INTYPEOF(bnds.bound)) |
NOT (SIZEOF (QUERY (oe <* elp_fbnds.bound\path.edge_list|
(‘AIC_ ELEMENTARY_ BREP.POLYLINE'IN
TYPEOF(oe.edge elementiedge curve.edge geometry)) AND
(NOT (SIZEOF (oe\oriented edge.edge element\
edge curve.edge geometry\polyline.points) >= 3))

e

WR9 : SIZEOF (QUERY (msb <* QUERY (it <* items |
'AIC_ ELEMENTARY_ BREP.MANIFOLD SOLID BREP'IN TYPEOF(it)) |
'AIC_ ELEMENTARY_ BREP.ORIENTED CLOSED SHELL'INTYPEOF
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(msb\manifold _solid _brep.outer)))
— 0,
WR10 : SIZEOF (QUERY (brv <* QUERY (it <* items |
'AIC_ ELEMENTARY BREP.BREP WITH VOIDS'IN TYPEOF(it)) |
NOT (SIZEOF (QUERY (csh <* brvibrep with_voids. voids |
cshioriented closed shell.orientation))=0)))=0;
WR11: SIZEOF (QUERY (mi <* QUERY (it <* items |
'AIC_ ELEMENTARY_ BREP.MAPPED ITEM'IN TYPEOF(it)) |
NOT (‘AIC_ELEMENTARY BREP.ELEMENTARY BREP SHAPE REPRESENTATION'IN
TYPEOF(mi\mapped item.mapping source.
mapped_ representation)))) =0;
WR12 : SIZEOF (QUERY (msb <* QUERY (it <* SELF.items |
'AlIC_ ELEMENTARY BREP.MANIFOLD SOLID BREP'IN TYPEOF(it)) |
NOT (SIZEOF (QUERY (csh <* msb_shells(msb) |
NOT (SIZEOF (QUERY/(fcs <* cshiconnected face set.cfs faces|
NOT (SIZEOF(QUERY (vlp_fbnds <* QUERY (bnds <* fcs.bounds |
'AlIC_ ELEMENTARY BREP.VERTEX LOOP'IN TYPEOF(bnds.bound))|
NOT (('AIC_ ELEMENTARY_ BREP.VERTEX POINT'IN
TYPEOF(vIp fbnds\face bound.boundivertex loop.loop vertex)) AND
('AIC_ ELEMENTARY BREP.CARTESIAN POINT'IN
TYPEOF(vlp_fbnds\face bound.boundivertex loop.
loop_vertex\vertex point.vertex geometry))
)))=0)))=0)))=0)))=0;
END ENTITY;

(*

PopmManbHble YTBepXAeHUS

WR1 — atpmnbyt items, cyneptuna representation Jo/mKeH coaepXatb TOMbKO OOBLEKTHI
manifold _solid _brep, mapped item n axis2 placement _3d. CornacHo atomy npasuny, UCNoNb30oBaHNE
obbekToB faceted brep HegonycTUMOo, NOCKONbKY ak3emnnsip obvekrta faceted brep Takke nmen obl TUM
manifold_solid _brep.

WR2 — no kpanHen mepe oguH 3NeMeHT N3 MHOXECTBa 3aNeMeHTOoB items gomkeH ObiTb 0OBEKTOM
manifold_solid_brep nnu mapped_item (cm. Taicke WR11).

WR3 — BcerpaHu, ncnonbsyemsble Ang noctpoeHunst oobekta manifold _solid _brep gomkHbl uMeTb TUM
face surface.

[TpnmedaHun e—BbizoB @yHkuum msb_shells B WR3 1 nocneayrowmx yrBepxaeHusX SBNSAETCH KOPPEKTHLIM,
TaK Kak, xots 0606LWeHHbIM TUNOM aprymeHTa 'msb' aenserca representation_item, Ho onepatopom QUERY ans Hero
6bin onpeaeneH Tun manifold solid brep.

WR4 — ana kaxxgoro obvekta manifold _solid brep 13 MmHoxecTBa anemMeHTOB items, accoLUNPOBaH-
Has NOBEPXHOCTb AN KaXXA0W rpaHn AomkHa ObITb 00bekToM elementary surface.

WRS — ana kaxgoro oovekta manifold _solid _brep 13 mHOXecTBa 3neMeHTOB items, pebpa, UCNonb-
3yeMble ANda onpeaeneHus rpaHny, Ao0mMKHbl UMeThb TUMN edge curve.

WR6 — ang kaxxgoro oobvekta manifold solid brep ns MmHoxecTBa anemMeHTOB items, KaXKaast KpuBas,
MCNonb3yemMas Ans onpegeneHunst orpaHUMeHNn rpaHen, AomkHa ObiTb 0O6BEKTOM conic, line unu polyline.

WR7 — ansa kaxgoro obbvekta manifold _solid brep 13 mHoxecTBa anemMeHToB items, Bce pebpa,
NCMONb3yeMble AN OnpeaeneHnsa rpaHul, AOo/mKHbl OblITb 0bpesaHbl BeplMHaAMW, UMEKLMMUA TN
vertex_ point.

WRS8 — ansa kaxgoro obvekta manifold solid brep n3 MHo)XecTBa aneMeHToB items, KaXXKablA OO BLEKT
polyline, ncnonssyemsin aAnsa onpegeneHunst YHacTu orpaHUYeHUn rpaHn, AoMMKEH coagepaTtb TPy unn bonee
TOYeK.

WR9 — ana kaxgoro obbekta manifold _solid _brep 13 MmHOXecTBa aneMeHTOB items, aTpuUbyT BHELL-
Her obonoYvkn He gormkeH umeThb TUn oriented closed shell.

WR10 — ecnuobbekT brep with_voids BKto4eHbl B MHOXECTBO 3/1IeMEHTOB items, TO Kaxaast 00010u4-
Ka B MHOXecTBe voids gomkHa obiTb 0bbekTtomMm oriented closed_shell co 3HaueHnem opmeHTaumnmn FALSE.
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WR11 — ecnn obbekt mapped item BKIO4YEH B MHOXECTBO 3N1eMEeHTOB items, TO OObekT
mapped_representation atpnbyta mapping_source ao/mKeH ObiTb 00bekTOM elementary _brep shape
representation.

[MTpnmevanme —Ecnn obbekt  cartesian transformation operator 3d BKNwO4YeH  Kak  OBbEKT

mapped_item.mapping_target c o6ektom axis2_placement_3d, KOTOpbIN COOTBETCTBYET B UCXOQHOW CUCTEME KOOPAN-
HaT 06bekTy mapped_representation.mapping_origin, To pesynstupyowmm oobekT mapped_item sBnsetcs npeobpa-
30BaHHOW Konuen obbekTa elementary brep shape_representation. TouHoe onpegeneHmne gaHHoOro npeobpasoBaHus,
BKITHO4as NOCTynarenbHOE nepemelleHne, BpalleHne, macwtabnpoBaHme n, Npu HEOOXOANMOCTHN, 3ePKannpoBaHne, 3aja-

eTCcsl onepaTopom nNpeodbpasoBaHus.

WR12 — ansa kaxaoro obbekta manifold _solid _brep 13 MmHoxxecTBa anemeHToB items ntobon oObekT
vertex loop, uncnonbsyembld Ansd onpegeneHnst orpaHndeHust rpaHu, OOMMKEeH CcChbinaTbCa Ha OOBLeKT
vertex_point c reomeTpuen, onpegensieMon oobekTom cartesian_point.

EXPRESS-cneundpmrkaLms

)
END SCHEMA; -- koHel, cxembl AIC_ ELEMENTARY BREP
(*
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[MpnnoxeHwne A
(obsizaTenbHOE)

CokpalleHHoe HauMeHOBaHUue ObbeKTa

CoKpalweHHOe HanMEHOBaHNE 00bEeKTa, YCTAHOBIIEHHOIO B HACTOSALWEM CcTaHgapTe, npuBegeHo B Tabnnue A.1.
TpeboBaHMS KNCNONb30OBAHU IO COKPALLEHHBIX HAMMEHOBAHMN OO BEKTOB COAEPXKATCH B CTaHAapTax TEMaTUYECKON FPyNIb|
«MeToabl peannsaumn» komnnekca NCO 10303.

Tabnwunya A1 — CokpaweHHoe HaMMEHOBaHNE 00beKTa

[TonHOE HAMMEeHOBaHUe CoKpalleHHOe HanMEeHOBaHUe

ELEMENTARY_ BREP_SHAPE_ REPRESENTATION EBSR

[MpunoxeHve B
(oba3aTenbHoOeE)

Peructpauuna nHcpopmMmaLuuoOHHOIo o6 beKTa

B.1 O6o3HavYeHne AOKYMEHTA

[ns obecnevyenHns 0gHO3HA4YHOro 00603Ha4YeHNs HPOPMALMOHHOIO OOBbEKTa B OTKPbITOM CUCTEME HACTOSLLEMY
CTaHA4apTy NPUCBOEH crieayowmnm nageHtndukatop obbekra:

fiso standard 10303 part(513) version(1) }

Cwmbicn gaHHoro o06o3Havenuns yecrtanosneH B MCO/M3K 8824-1 n onncan B NCO 10303-1.
B.2 Obo3Ha4vyeHMe cxemMbl

Ins obecneveHns 0gQHO3HAYHOIO 0BO3HAYEHUS B OTKPLITOW MHAOPMALWMOHHOW cucTeme cxeme aic_elementary
brep (cm. pazaen 4) npucBoeH cneayowmmn ngeHtndunkatTop obbekTa:

fiso standard 10303 part(513) version(1) object(1) aic-elementary-brep(1) }

Cwmbicn gaHHoro ob6o3Havenus yctanosneH B MCO/M3K 8824-1 n onncan B MCO 10303-1.
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[MpnnoxeHwne C
(cnpaBo4HoOe€)

MaluHHO-UHTepNpeTUpyeMble NUCTUHIN

B gaHHOM NprnnoXXeHum NnpuBeaeHbl CCbINKN HA CanTbl, HA KOTOPbIX HAXOAATCA NMUCTUHIM HAMMEHOBAHUN ODBHEKTOB
Ha A3blke EXPRESS 1 cooTBeTCTBYIOWMX COKpaLLEHHbIX HAMMEHOBaAHUN, YCTAHOBNEHHbLIX B HACTOALWEM cTaHaapTte. Ha
3TUX XKe canTax HaxoasaTcsa NMMCTUHIM Bcex EXPRESS-cxem, yCTaHOBNEHHBIX UMW HA KOTOPbLIE 4AKTCH CChINKM B HACTOSA-
LemM cTangapTe, 6€3 KOMMEHTAPUEB U APYroro NOSICHAIWErO TEKCTA. STU NIUCTUHIM AOCTYNHbI B MALWWWHHO-UHTEPNPETUPY-
emoun hopme n MoryT BbITb NONyYeHsb! Mo crneayowmm agpecam URL:

CokpauweHHble HanmeHoBaHus: http://www.mel.nist.gov/div826/subject/apde/snr/

EXPRESS: hitp://www.mel.nist.gov/step/parts/part513/is/

[Tpn HEBO3MOXHOCTK AOCTYNA K 3TUM canTam, Heobxoanmo obpaTtnTecs B LeHTpanbHbiM cekpetapmuaTt MCO nnu
HenocpeacTeeHHO B cekpeTapunat MCO TK184/11K4 no agpecy anekTpoHHOW NnoYThl: scdsec@cme.nist.gov.

[TpnmeyaHne—VIHOoOpMauusa, npeagcraBieHHas B MaWMHHO-MHTEPMNPETUPYEMON POPME MO YKa3aHHbIM
Bbile aapecam URL, senseTcsa cnpaBovyHon. Obs13aTenbHbIM SIBMAETCH TEKCT HACTOSALWLEro ctaHgapTra.

Mpunoxenve D
(cnpaBo4HoOe€)

EXPRESS-G gnarpamMmbl

Onarpammebl, npuBegeHHble Ha pucyHkax D.1—D.4 nony4veHbl n3 cokpaweHHoro nuctuHra [NOM Ha sasbike
EXPRESS, onpeaenenHoro B pasgene 4. B anarpammax ncnonb3oBaHa rpadgundeckas Hotaumss EXPRESS-G sa3bika
EXPRESS. Onncanne EXPRESS-G yctaHoeneHo B ICO 10303-11, npunoxerue D.

[TpyumMmevyaHNHs

1 TpmnBeaeHHbIe HWMXE BbIDPAHHBbIE TUMBI UMNOPTUPYIOTCS B paclnpeHHbIn NTNCTUHT [TK B COOTBETCTBUM C NpaBu-
namm HesiBHbIX nHTepdencos no MCO 10303-11. B nacTosiwem ctaHgapTe 3TU BblbpaHHbIE TUNbI B APYIriMx 06beKTax He
NCNONb3YIOTCA:

- geometric_set select;

- pcurve or surface;

- reversible topology;

- shell;

- timming_select;

- vector or direction.

2 [lpaBuna HesiBHbIX MHTepd encos, onpeagenenHblie B MCO 10303-11, BBOAAT TaAKXKe HEKOTOPbIE OOBbEKTbI, peanu-
3aUMnA KOTOPbIX 3anpeLeHa npasunamm, OTHOCAWMMUCH K 00bekTy elementary _brep shape_representation. 31m 06b-
eKTbl oTMedeHbl Ha EXPRESS-G gnarpammax cuMmBonom «*».

10
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elementary_
, brep_shape _
co:;tilgea te_ representation
_ . — geometric_ ®
solid_model (O dimension representation_
shape
representation
A N © S context ® » context_ @
| dimension_ 1 type identifier
manifold_ ' count | name
solid_brep e N representation_ ..
context con_text_ ® mapped
I | of_items representation
faseted_ brep_with_ items
brep* voids S[1:7] |
mapping_
outer voids ® origin representation_

map

1o )
1 ’4 (2) S[Ol . ]
: ® :
0 C - o | | item mapping_ mapping_
closed _ - oriented | orientation o e @ target source
shell [~ closed_shell L mapped
o item

closed -
shell _element
, connected_
1 face_set
@
cfs_falges 1 topological_ geometric_
S[1:7] representation representation_
item
placement
2,2
face_bound 4,1
curve
_ | surface
orientation
edge edge_curve direction_ cartesian_

face surface

o
ratios L[2:3] transformation_
58 | operator
2,6
path 29

vertex point
cartesian_
1,2(2) transformation

r- o r;g_tl;__ =7 ca rgz?'i:n_ operator 3d

| measure

i coordinates — 1,3 (3,4)

* excluded by rule on L[1:3]
elementary brep shape representation local origin

Pucynok D.1 — lNUK elementary _boundary_representation B dopmate EXPRESS-G (anarpamma 1 ns 4)

11
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12

L)
face_outer_ |~ face bound
bound

face_ orientation
element @

-

bounds S[1:7] 2,2 (1)

2,6 (1)
OH®
2,5 (1) @
1 element edge_list
@ oriented_
vertex_ @ path
loop ®

®

_

® o
edge_end

vertex
geometry same_

1,2
point

PUCYHOK

SEense

* entity is implicily interfaced but
excluded by rules

D.2 — [NMK elementary_boundary_representation B popmarte EX

orientatio
edge | |
loop vertex 9 loop O | oriented | orientation
edge —
2,3 (1) dge element
A A edge elemen -
@

topology

face geometry face C 2,8 (1)
surface ~
® same_sense I reversible
|
|

J i

3,4 l ~— |
surface L  oriented ||| topology_item |
~ face* el Sl L L -

1,4
closed shell
1,5
open_shell

L[1:?]

n ®

“poin -
= C 2,9 (1) 2,4 (1)
point edge @ 2,7 (1)
curve

edge
geometry

PRESS-G (anarpamma 2 mn3 4)



@ @ @ @
conical spherical cylindrical I"
surface surface surface |
|
|

surface

| e |
F----
wn (@
o 3
3
OO
O .
Q.0
[ e |

H .
: pcurve or_ :
JI_ |

---------- ] B R
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select

cartesian

point

o
3,1(1) O
placement .
3’4 (1) ° location

elementary

surface

semi_angle radius radius radius
o (J N O I R @ R R © R
| plane I 1 | positive | | positive |
| — 1 length_ ! 1 P - P -
| angle_ ! — | 1 length 1 I length_ |
| | measure |1 | | | |
| __Mmeasure 1 __ _______ 4 1 __measure | | __measure |
Pucynok D.3 — MK elementary_boundary_representation B opmare EX

1,1
direction

® o L[3:3] (DER)

@
toroidal_
surface
major_ minor
radius radius
______ 2 - O B
positive | | positive
length_ | | length_
measure J' | measure

degenerate

toroidal
surface

select outer
@

PRESS-G (anarpamma 3 ns 4)

13
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\
e
1

@
bounded
curve
@
cartesian
o point
. ®
points
1.3 orientation
cartesian_ magnitude
point
1,1 ®
direction [ i
| length _measure |
-
= U & B B
position | ' axis2_ !
, | placement |
I —— -
axis2 placement
3d
1
C C ® C
radius semi_axis 1 semi_axis 2 focal dist semi axis semi_imag
axis
————— O S — 1 ——— O SN ———1 ————— © v 1 -~ ) ———1
' positive l ' positive l ' l | positive |
i length i i length i i rlne;agstzr_e i i length i
___Mneasure | ___Mmeasure | o _! ___Tneasure __ |

Pucynok D.4 — MUK elementary _boundary_representation B hopmate EXPRESS-G (anarpamma 4 nz 4)

14
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[MpunoxeHune E
(cnpaBo4HOe€)

TpeboBaHUA cooTBeTCTBUA U Llenu TecTupoBaHus MUK

E.1 TpedoaHuna cooTBeTcTBUA [1UK: anemeHTapHada B-rep mogensb

ITiobon npuknagHon NpoToKON, ncnone3yowmn gaduyto NAK, moxeT notpeboBaTb cOrnacoBaHus ¢ onpeaeneHHbI-
MU HMXe TpeboBaHnamm cootBeTcTBUA MUK npu peannsaumm ob6bekTa elementary _brep _shape_representation.

CootBetcTBue gaHHou NK o3HavaeT, 4To AomKHbI NogaepXMBaTbhbCs BCE TUMNbI AAaHHbIX U TUMbl 0O bEKTOB, onpeae-
NEHHblIE B NMUCTUHre Ha A3blke EXPRESS. EAMHCTBEHHBIM 4ONYCTUMbBIM NCNONBb30BAHNEM 3K3EMIMNIAPA reOMeTPU4eCcKoro
MNU TONONOrM4Yeckoro obbekTa B KOHTekeTe aaHHou MK aBnsetcs ero nmcecnonb3oBaHme Ansa onpegeneHmns obbekra
elementary _brep_shape_representation.

YKazaHHble  HwXKe  00bekTbl MOryrT OblTb  peanu3oBaHbl  Kak  4acTb  onpegenenHns obbekra
elementary_brep_shape_representation:

- axisZ2 placement 3d;

- brep with voids;

- cartesian point;

- cartesian transformation operator 3d,

- circle;

- closed shell;

- conical surface;

- cylindrical _surface;

- degenerate_toroidal surface;

- direction;

- edge_curve;

- edge_loop;

- elementary face,;

- ellipse;

- face bound;

- face outer bound;

- face surface;

- hyperbola;

- line;

- manifold solid brep;

- mapped item,;

- oriented closed shell;

- parabola;

- plane;

- polyline;

- representation map;

- spherical surface;

- toroidal surface;

- vector;

- vertex loop;

- vertex point.

E.2 Uenn TecTnpoanna MUK anemeHTapHon B-rep mogenwn

B HacTosAWeM pa3aene onpepeneHs! uenn tectnposanns and [ 1K snemenTapron B-rep mogenu. Lenn tectnpoBa-
HUS OCHOBAaHbI HA KOHCTPYKUMSAX, onpeaernieHHbIX B pasgene 4.

E.21 ObbekTelementary brep _shape representation

Ha ocHoBaHWUuM onpeaeneHns 4aHHoOro obbekra chopmMynmpoBaHbl creayowme Lenm TeCTUPOBAHUS:

EB1 — npoBepka obbekta representation kak obbekta shape representation un kKak o0b6bekTa
elementary _brep_shape_representation (cm. E.3.1).

EB2 — npoBepkaobbekTaelementary brep shape_representationcartpmnbytom context, npegcraBneHHbIM Kak
00bekT geometric_context c atpubytom items, npegcraeneHHblm Kak 06bekT manifold _solid _brep (cm. E.3.1).

EB3 — npoBepkaobbektaelementary brep shape_representationcartpmnbytom context, npegcraBneHHbIM Kak
06bekT geometric_context c atpubytom items, npeacraBneHHbIM Kak 06bekT mapped_item (cm. E.3.6).

EB4 — npoBepkaobbekTaelementary brep shape_representationcartpmnbytom context, npeagcraBneHHbIM Kak
00bekT geometric_context ¢ atpubytom items, npeacrtaBneHHbIM ABYMS UK Bonee aneMeHTamMmu,npeacTaBneHHbIMN
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kak 06bekTbl manifold solid brep, nnumapped item, unu axis2 placement 3d. lpy 3TOM MO MEHbLLEN MEPE OAWH U3
HUX 4oIKeH BbITb 06bekTOoM axis2_placement_3d (cm. E.3.6).

E.2.2 O0bekT manifold solid brep

Ha ocHoBaHum onpeaeneHnsa 4aHHoro obbekra chopmMynMpoBaHbl cneayowme LUenm TeCTUPOBaHUS:

EB5 — npoeepka ob6bekta manifold_solid _brep c atpnbytom outer (atpubyT voids OTCYyTCTBYET), NpeAcTaBieH-
HbiM Kak 06bekT closed_shell (Ho He kak nogTun oriented _closed_shell) (cm. E.3.1).

EB6 — npoeepka o6bekta manifold_solid_brep kak nogtuna brep_with_voids ¢ atpubytom outer, npeacras-
NneHHbIM Kak 06bekT closed _shell, n atpnbyTtom voids, npeacraBneHHbIM MHOXECTBOM, COCTOSILLUM U3 OOHOIo 00bEeKTa
oriented _closed_shell (atpnbyT voids npucyrcteyeT) (cm. E.3.2).

EB7 — nposepka obbekra manifold_solid _brep kak nogatuna brep_with_voids ¢ atpnbytom outer, npeacras-
neHHbIM Kak 06bekT closed_shell, natpnbytom voids, npeacraBneHHbIM MHOXECTBOM, COCTOSWMM N3 Bonee Yem ogHoro
obbekTa oriented_closed_shell (atpnbyT voids npucytcteyeT) (cm. E.3.2).

E.2.3 ObbekToriented closed shell

Ha ocHoBaHuM  onpegeneHnss AOaHHOro obbekta W OrpaHUuYeHun, HanoOXeHHbIX Ha  ODBbEeKT
elementary_brep_shape_representation, chopmynupoBaHa cnegyowas Lernb TECTUPOBAHUA!

EB8 — npoeepka obbvekta oriented closed _shell ¢ arpubytom orientation, nmewwmm 3Havenne FALSE
(cm. E.3.2).

E.2.4 ObbekTclosed shell

Ha ocHoBaHum  onpegeneHns JaHHoOro obbekrta W orpaHnYeHun, HanoXeHHbIX Ha  OObEeKT
elementary_brep_shape_representation, chopmynupoBaHbl cnegyowme Lenvm TeECTUPOBaAHUSA:

EB9 — npoepka obbekTa closed_shell c atpnbytom cfs_faces, npeacraBneHHbIM MHOXECTBOM, COCTOSILLIUM U3
oaHoro obbekra face_surface (cm. E.3.2).

EB10 — npoepka obbekta closed _shell c atpubytom cfs_faces, npeacraBneHHbIM MHOXECTBOM, COCTOSALLMM U3
bonee yem ogHoro obvekra face surface (cm. E.3.1).

E.2.5 ObbekTface

Ha ocHoBaHuM  onpegeneHnss AgaHHOro obbekta W OrpaHUuYeHun, HanoXeHHbIX Ha  ODBbeKT
elementary _brep_shape_representation, ccpopmynupoBaHsl cnegyrowme uenn TeCTUPoOBaHUA:

EB11 — npoBepka obbekTa face kak obbekraface _surface c atpnbytom bounds, npeacraBneHHbIM MHOXECTBOM,
cocToawmmMm naogHoro obrekraface _bound, npeagcraeneHHoro kak oovekt face _outer _bound c atpubytom orientation,
nmerowmnm 3naveHne TRUE (cm. E.3.1).

EB12 — npoBepka obbekTa face kak obbekraface _surface c atpnbytom bounds, npeacraBneHHbIM MHOXECTBOM,
cocToawmMmM mn3 ogHoro obbekra face _bound, npeacraesneHHoro kak 06vekT face _outer bound ¢ atpubytom bound,
npeacrtaeneHHblM 06bekToM edge loop (HO He oriented _path) n atpubytom orientation, umerowmnm 3Havenne FALSE
(cm. E.3.1).

EB13 — npoeepka obbekTa face kakobbekraface _surface c atpnbytom bounds, npeacraBneHHbIM MHOXECTBOM,
COCTOAWLMM, NO MeHblEN Mmepe, n3 aAByx obbekToB face bound ¢ atpubytom bound, npeacraBneHHbIM 0O BHLEKTOM
edge_loop natpnbyrtom orientation, numetrowmm aHaveHne TRUE (cm. E.3.1).

EB14 — npoeepka obbekTa face kakobbekraface_surface c atpnbytom bounds, npeacraBneHHbIM MHOXECTBOM,
COCTOSAWMM, NO MEHbLIEN Mepe, n3 AByX 0bbekToB face bound ¢ atpmbytom bound, npeacraBneHHbIM 0O BHLEKTOM
edge_loop natpnbyrtom orientation, nmetowmm 3aHaveHne FALSE (cm. E.3.1).

EB15 — npoeepka obbekTa face kakobbekraface _surfacec atpnbytom bounds, npeacraBneHHbIM MHOXECTBOM,
COCTOSALWMM, NO MEHbLLIEN Mepe, N3 ABYX 0bbekToB face bound (Bkntovasi oanH oobekT vertex _loop) (cm. E.3.5).

E.2.6 ObbekTface surface

Ha ocHoBaHun  onpegeneHns daHHOro obbekta W orpaHnYeHur, HanoXeHHbIX Ha  O00beKT
elementary_brep_shape_representation, chopmynupoBaHbl cnegyowme Lenv TeCTUPoOBaHUS:

EB16 — npoeepka obbekra face_surface ¢ atpubytom face_geometry, npeacraesneHHbIM Kak 06bekT surface
(cm. E.3.1).

EB17 — npoeepka obbekTa face_surface c atpnbyrom same_sense, umetowmm aHadveHne TRUE (em. E.3.1).

EB18 — npoeepka obbekTa face surface c atpnbyrom same_sense, uvetowmm aHadveHne FALSE (cm. E.3.5).

E.2.7 ObbekTsurface

Ha ocHoBaHum onpegeneHns 4aHHOro 06bLeKTa n orpaHnYeHnmn, HanoXXeHHblX Ha 0obekT face _surface, cchopmynu-
poOBaHa cneaywas uenb TECTUPOBAHUS:

EB19 — npoBepka ob6bekTa surface kak o6bekTa elementary_surface (cm. E.3.1).

E.2.8 ObbekTelementary surface

Ha ocHoOBaHuKM onpeageneHns 4aHHOro 06bLeKTa n orpaHnYeHnm, HanoXXeHHbiX Ha 06bekT face surface, cpopmynum-
POBaHbI CNneayowmne Lenm TeCTUPoOBaHUA:

EB20 — npoeepka obbekta elementary surface c¢ arpubytom position, npeacraBneHHbIM Kak OOBLEKT
axis2_placement_3d c npucyrcrBuem atpmbyrta axis (cm. E.3.1).

EB21 — npoBepka obbekTta elementary surface c¢ arpubytom position, npeacraBneHHbIM Kak OOBEKT
axis2_placement_3dcotcytcTtBuem atpubyra axis (cm. E.3.4).
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EB22 — npoeepka obbekta elementary surface ¢ arpubytom position, npeacraBneHHbIM Kak OOBLEKT
axis2_placement_3d c npucyrctBuem atpubyrtaref_direction (cm. E.3.1).

EB23 — npoeepka obbekta elementary surface c¢ arpubytom position, npeagcraBneHHbIM Kak OOBLEKT
axis2_placement_3dc otcytcrBuem atpubyrtaref direction (cm. E.3.4).

EB24 — npoeepka 06bekTa elementary_surface kak o6bekra plane (cm. E.3.1).

EB25 — npoepka o6bekTa elementary_surface kak o6bekra cylindrical_surface (cm. E.3.1).

EB26 — npoeepka ob6bekTa elementary_surface kak o6bekra conical_surface (cm. E.3.5).

EB27 — npoeepka ob6bekTa elementary_surface kak o6bekta spherical_surface (cm. E.3.1).

EB28 — npoeepka ob6bekTa elementary_surface kak o6bekra toroidal_surface (cm. E.3.3).

E.2.9 Ob0vekTloop

Ha ocHOBaHuUKM onpegeneHnst 4aHHOIo 06 bEKTa U OrpaHUYEHN, HanoXeHHbIX Ha 00bekT face surface, cchopmynu-
POBaHbI Cneaywme uenm TeCTUPOBaHUA:

EB29 — npoeepka ob6bekTa loop kak obbekta edge loop (cm. E.3.1).

EB30 — npoBepka ob6bekTa loop kak oo6bekTa vertex_loop c atpnbytom loop_vertex, npeacraBneHHbIM Kak 06b-
eKkT vertex_point c atpnbyTtom vertex_geometry, npeacraBneHHbiM Kak 06bekT cartesian_point (cm. E.3.2).

E.210 ObbekTedge

Ha ocHOBaHWUKM onpeaeneHnst 4aHHOro 06 beKTa n orpaHnYeHnn, HanoXeHHblX Ha 0o6bekT face surface, cchopmynum-
POBaHbI CNeayLwme uenm TeCTUPOBaHUA:

EB31 — npoeepka 06bekTa edge kak obbekTa edge _curve c atpnbytamum edge startn edge end, npeacrasnen-
HbiMW 06beKTOM vertex_point (cm.E.3.1).

EB32 — npoBepka obbekTa edge kak obbekra oriented _edge ¢ atpmubyrtom orientation, nmerowmm 3HaveHune
TRUE (cm. E.3.1).

EB33 — npoeepka obbekta edge kak obbekra oriented _edge ¢ atpubyrtom orientation, nmerowmm 3HaveHune
FALSE (cm. E.3.3).

E.2.11 ObbekTedge curve

Ha ocHOBaHuUKM onpeageneHnst 4aHHOIo 00 bEKTa 1 OrpaHnYeHnn, HanoXXeHHblX Ha 00bekT face surface, cchopmynu-
POBaHbI CreaylLwme Lenm TeCTUPOBAHUS:

EB34 — npoeepka obbekta edge curve ¢ atpubytom edge _geometry, npeacraBneHHbIM Kak 06bekT line
(cm. E.3.3).

EB35 — npoeepka obbekra edge_curve ¢ atpubytom edge geometry, npeacraBfieHHbIM Kak 06beKT polyline
(cm. E.3.4).

EB36 — npoBepka obbekrta edge curve ¢ atpubytom edge geometry, npeacraBneHHbIM Kak ODBLEKT conic
(cm. E.3.1).

EB37 — npoeepka ob6bekTa edge curve c atpnbytom same_sense, umetowmm aHaveHne TRUE(cem. E.3.1).

EB38 — npoeepka o6bekTa edge curve c atpnbytom same_sense, umetowmm aHadveHne FALSE (cm. E.3.5).

E.2.12 OO0beKTconic

Ha ocHOBaHWKM onpeageneHnst 4aHHOIro 06 beKTa n OrpaHnYeHnn, HanoXeHHbIX Ha 06bekT face surface, cchopmynum-
POBaHbI Crieayiowme uenm TeCTUPOBaHUS:

EB39 — npoeepka ob6bekTa conic kak obbekTa circle (cm. E.3.1).

EB40 — npoeepka ob6bekTa conic kak obbekTa ellipse (cm. E.3.1).

EB41 — npoeepka o6bekTa conic kak 0b6bekTa hyperbola (cm. E.3.5).

EB42 — npoeepka o6bekTa conic Kak ob6bekTa parabola (cm. E.3.5).

E.2.13 OO0BekT polyline

Ha ocHOBaHWUKM onpeageneHnst 4aHHOro 06 beKTa n OrpaHnYeHnn, HanoXeHHbIX Ha 0b6bekT face surface, cchopmynu-
poOBaHa creaylowas uenb TECTUPOBAHUS:

EB43 — npoeepka obbekTa polyline c atpnbytom points, npeacraBneHHbIM CIIMCKOM U3 TPeX Unu bonee o6 LEKTOB
cartesian_point (cm. E.3.4).

E.2.14 OOvekTcartesian transformation operator 3d

Ha ocHoBaHum onpegeneHns AaHHoro obbekta, obbekta mapped item v orpaHnyYeHnn, HANOXEHHbIX HA OB BEKT
elementary_brep _shape_representation, cpopmynupoBaHbl cneayowme Lenm TeCTUPoOBaHUA:

EB44 — npoeepka obbekta mapped item ¢ atpubytom mapping_target, npegcraBneHHbIM Kak OOBLEKT
cartesian_transformation_operator_3d (cm. E.3.7).

EB45 — npoBepka obbekta cartesian transformation operator kak obbekta cartesian transformation
operator_3d ¢ macwTtabom, npeacraBneHHbiMm 3Ha4veHnem tmna REAL, He paBHbim 1,0 (em. E.3.7).

E.3 ADCTpaKTHbIe KOHTPONbHLbIE NPUMepPbI ANA MoAenv afIeMeHTAPHOro rpaHUYHoOro npeacrtaBneHus

ABCTpakTHble KOHTPOMNbHbIE NPUMEPLI AN noctnpoueccopa npeacraBrneHbl B HACTOALWEM pasgene Ha S13blKe
EXPRESS-I.

[1nsa KaXXaoro KOHTPONbHOro NpuMepa ans npenpoueccopa nNnpuBeaeHo NPocToe TEKCTOBOE onmncaHue, Ytobbl obec-
NeYnTb BO3MOXHOCTb CO34aHns Mmoaenm, nogobHon ToW, kKoTopas npeactasneHa Ha A3bike EXPRESS-| ans tectupoBanmns
noctnpoueccopa. Ansa kaxxgoro KOHTPONBHOIO NpuMepa onpegeneH psag OTHOCALWMXCH K HEMY Lenen TECTUPOBAHUA.
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[TpnmedvyaHwne—MHOIME N3 LENEN TECTUPOBAHUA NMPUMEHUMbI K HECKONMBKUM KOHTPOMNbHLIM MpuMepam, HO
KpUTEPUWN OnpeaerneHbl TONbKO AN NePBOro U3 HMX. B 4aCcTHOCTH, 3TO OTHOCUTCSH KO MHOTUM LEensaMm, NPUBEAEHHbBIM B KOH-
TPONbHOM npumepe eb1.

E.3.1 KoHTponbHbIN Nnpumep eb1

KoHTponbHbIM Npumep eb1 sBnseTca Hanbonee dyHaameHTanbHbIM KOHTPOSBbHBIM NPUMEPOM, ONMUCHLIBAOLWNM rPa-
HU, HeOBXoaMMble ANs onpegeneHns OAUMHOYHOIO CNIOWHOro UMnuHapa ¢ nonychepmnyeckum OCHOBaAHNEM U SNNUNTUYEC-
KOW BEPXHEW rpaHbio. Bes reomeTpusi 3agaHa B siBHOW dhopme 6e3 3Ha4YeHUn, NPUHMMAaeEMbIX Mo ymMonyaHuio, n 6es
HEODXOAMMOCTU M3MEHEHUSA HanpaBneHnn Ha obpaTHble. OnpegeneHne rpaHen obecneymnBaeTCcs KOHTEKCTOM ODbEKTa
cylinder_sphere_shell c ucnone3oBaHnem ncxogHbix napameTpoB.

E.3.1.1 UlennTtecTnpoBaHuna

Hwuxxe nepevncnersl uenm TeCTUPOBAHUA NPUKNAOAHOW MHTEPNPETUPOBAHHOW MOAENUN, OXBATbIBaeMble AaHHbIM KOH-
TPOIbHBIM NPUMEPOM.

EB1 —npoeepka obbekta representation kak obbekta shape representation wun kak obbekTa
elementary_brep_shape_representation.

EB2 — npoeepka obbekta elementary _brep _shape_representationcatpmnbytom context, npeacraBneHHbIM Kak
06beKkT geometric_representation_context c atpnbyrtom items, npeagcraeneHHbiM kKak 06bekT manifold_solid _brep.

EB5 — npoeepka ob6bekta manifold_solid _brep c atpnbytom outer (atpubyTt voids OTCYyTCTBYET), NpeacTaBieH-
HbiM Kak 06bekT closed _shell (Ho He kak nogTun oriented_closed_shell).

EB10 — npoeepka obbekra closed _shell c atpubyrom cfs_faces, npeagcraBneHHbIM MHOXECTBOM, COCTOSALWMNM U3
bonee yem ogHoro oobekTa face surface.

EB11 — npoeepka obbekTa face kak obbekraface_surface c atpnbytom bounds, npeacraBneHHbIM MHOXECTBOM,
cocToawmmMm na ogHoro obrekraface _bound, npeacraeneHHoro kak oowekt face _outer _bound c atpubytom orientation,
nmetowmm 3HaveHne TRUE.

EB12 — npoeepka obbekTa face kakobbekraface_surface c atpnbytom bounds, npeacraBneHHbIM MHOXECTBOM,
cocToawmmMm nazogHoro obrekraface _bound, npeacraeneHHoro kak oovekt face _outer _bound c atpubytom orientation,
nmerwmm 3HadveHmne FALSE.

EB13 — npoeepka obbekTa face kak obbekraface_surfacec atpnbytom bounds, npeacraBneHHbIM MHOXECTBOM,
COCTOSAWMM, NO MEHbLIEN Mepe, n3 AByX 0bbekToB face bound ¢ atpmbytom bound, npeacraBneHHbIM 0O BHLEKTOM
edge_loop natpnbyrtom orientation, nmetowmm saHaveHne TRUE.

EB14 — npoeepka obbekTa face kakobbekraface _surface c atpnbytom bounds, npeacraBneHHbIM MHOXECTBOM,
COCTOAWMM, NO MeHbLLEN mepe, n3 aAByx obbekTtoB face bound ¢ atpnbytom bound, npeacraBneHHbIM 0O BHLEKTOM
edge_loop natpmnbytom orientation, numetrowmm saHaveHne FALSE.

EB16 — npoeepka obbekTa face surface c atpubyrom face geometry, npeacraBneHHbIM Kak 00bekT surface.

EB17 — npoeepka obbekTa face _surface c atpnbyrom same_sense, nuvetowmm aHaqveHne TRUE.

EB19 — npoeepka obbekTa surface kak o6bekTa elementary_surface.

EB20 — npoeepka obbekta elementary surface ¢ arpubytom position, npeacraBneHHbIM Kak ODOBLEKT
axis2_placement_3d c npucytcrBnem atpmbyra axis.

EB22 — npoeepka obbekta elementary surface ¢ arpubytom position, npeacraBneHHbIM Kak OOBLEKT
axis2_placement_3d c npucyrtcrBuem atpmnbyrta ref_direction.

EB24 — npoBepka obbekTa elementary_surface kak o6bekra plane.

EB25 — npoeepka ob6bekTa elementary_surface kak o6bekta cylindrical_surface.

EB27 — npoBepka ob6bekTa elementary_surface kak o6bekta spherical_surface.

EB29 — npoeepka obbekTa loop kak o6bekTa edge _loop.

EB31 — npoeepka ob6bekTa edge kak obbekTa edge_curve c atpubytamm edge _start n edge _end, npeacraesnen-
HbIMKN O6beKTOM vertex point.

EB32 — npoBepka obbekTa edge kak obbekrta oriented edge ¢ atpubytom orientation, nmerowmm 3HaveHune
TRUE.

EB36 — npoeepka ob6bekTa edge curve c atpnbytom edge _geometry, npeactaBrneHHbIM Kak OObEKT conic.
EB37 — npoBepka ob6bekTa edge curve c atpubytom same_sense, numetowmm aHaveHne TRUE.

EB39 — npoBepka obbekTa conic Kak obbekTa circle.

EB40 — npoBepka ob6bekTa conic kak obbekTa ellipse.

E.3.1.2 Cneuundmkauna Bxoaa B npenpoLeccop

CospgaeTtcsa o0b6bekT elementary brep shape_representation, cocroswmm w3 eguvHCTBEHHOro obbLekTa
manifold_solid _brep. O6bekt manifold_solid _brep gonmxeH umets dopmy CNNOLWHONo yunmuHapa ¢ nonycdepunyeckum
OCHOBaHMEM U NITOCKOW HAKITOHHOW BEPXHEN FpaHbio. LIeHTp nonycgepbl HAXoanTes B HaYarne KoopanHaT, a ocb Z SIBNAET-
CHA OCblo UMNuMHApa. B-rep mogens npeacraBneHa ogHoM 3aMKHYTON 000N04YKON ¢ TpemMsrpaHsaimmn. CooTBETCTBYIOWEE MHO-
XECTBO pa3MepoB onpeaeneHo B NpuBeaeHHoN HUXe cneundumkaumm Ha A3blke EXPRESSAL.

[MTpunmevanunme—[Ona onpegeneHnss rpaHen B-rep mogenn  MCNonb3oBaH  KOHTEKCT  ObbekTa
cylinder_sphere_shell B cBoen npoctenwen coopme ¢ napamerpamu, 3agaHHbIMN MO YMOMYaHUIO.
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E.3.1.3 Cneundmkauuna Bxoga B noctnpoLeccop

*)
TEST CASE example ebrep 1, WITH aic_elementary brep;

REALIZATION

LOCAL
shell object: closed shell;

cysp_solid : manifold _solid brep;
ebsr . elementary brep shape representation;
Its units : named unit;
Its context: representation context;
END LOCAL;

CALL cylinder_sphere shell ; -- ucnone3ytotcs 3Ha4eHUsA no ymony4aHuio
IMPORT (shell_object .= @cyspshell; ) ;

END CALL,;
cysp_solid := manifold_solid brep (‘cysp_solid', shell _object);
its_units :=length_unit() || si_unit ('milli*, 'metre’);

Its context := geomeltric_representation context
(‘context 1', 'context for_cylinder_sphere', 3) ||
global unit_assigned context ( [its_units] ) ;

ebsr.=elementary brep shape representation
( 'ebsr', [cysp_solid], its_context );
END REALIZATION;
END TEST CASE;

(‘#

E.3.1.4 KpnTepwuu pelwleHnsa noctnpoueccopa

EB1 — Bce hopmanbHble yTBEpXKAEeHUA Ans o0bbekTa elementary _brep_shape_representation gonxHsol 6biTb
NPOBEPEHDI.

EB2 — eanHuUbl ANWHBI AOMXHbI ObITh NPaBUITbHO MHTEPNPETUPOBAHbI, BOCCO34aHHAsA MOAEeNb HE A0IMKHA coaep-
XaTb 00beKTHI polyloop nnu vertex_loop.

EB5S — nepneHaukynspbl K 000N104Ke AOMKHbI ObiTb HANpPaBnNeHbl OT HEE.

EB10 — rpanm gonxHbl ObITb COEANMHEHBI BAONb pebep, ApYrve nepeceHeHus rpaHen HegonycTuMbi.

EB11 — reomeTpusi rpaHen gonxHa dbiTb NnpaBunbHo obpesaHa obbekTom face bound.

EB12 —ob6bekTol face_bound c 3HaveHnem atpubyrta orientation FALSE gomkHbl 61Tk NPaBUnbHO NHTEPMPETU-
POBaHbI, YTOObLI ONPeAENUTb NPABUIBbHYIO HaCTb NOBEPXHOCTU NPAHMN.

EB13 —MHOXeCcTBO OrpaHny4eHmnmn JOmKHO ObiTb NpaBunbHO 06paboTaHo, YToObl 0O6pe3aTh rpaHb.

EB14 — ob6bekThiface _boundc pasHbimu 3HaveHunsmmn atpubyra orientation g4onxHbel 66T NPaBUNBHO MHTEPMPE-
TUPOBAaHbLI.

EB16 — 06bekThl edge curve n BeplKnHbI, orpaHnymnBatome oobektol edge loop, AOMKHBLI NeXaTb HA NOBEPX-
HOCTH, onpegenstowen obbekT face _geometry.

EB20 — ob6bekT axis2_placement c atpnbytom axis 4ormxeH ObiTb NPaBUNbHO MHTEPNPETUPOBAH, YTODLI oOnpeae-
NNTb NONOXEeHWE NOBEPXHOCTMW.

EB22 — obbekTaxis2_placementcartpubytomref direction gonxeH 661Tb NpaBUNIbHO MHTEPNPETUPOBAH, YTOOb!
onpeaennTb NONOXeHNE NOBEPXHOCTMN.

EB24 — orpaHnumBarwowme KOHTypbl rpadHn ¢ oobektom face _geometry, npeacraBneHHsIM Kak 0b6bekT plane,
NOIMKHbI ObITb KOMNaHapHbI.

EB25 — HeorpaHnyeHHbin 06beKT cylindrical _surface gonxeH 6biTb orpaHnyeH obbektamm edge loop.

EB27 — npaeunbHas vyactb obbekra spherical_surface gonxHa 6b1Tb onpeagenena obbektamm edge _loop.

EB31 — Bce 0b6bekThl vertex_point gorxkHbl npuHagnexartb obbektam edge curve.

EB36 — 06bekT edge ¢ ngeHTUYHBIMM HAYanNbHOW N1 KOHEYHOW BepinHamMmm n ob6bekT edge _geometry, npeacras-
NTEHHbIN 3NNTMNCOM, AOJTKHbI ObITb MPABUITBHO MHTEPMNPETUPOBAHBI KAK 3aMKHYTbIN 3NITUNC.

EB39 — ob6bekT edge ¢ ngEHTUYHBIMUW HAYaNbHOW N KOHEYHOW BepwinHamMmm n ob6bekT edge _geometry, npeacras-
NTEHHBIN OKPYXXHOCTbIO, AOITKHbI ObITb MPABUITBHO MHTEPNPETUPOBAHBI KaK 3aMKHYTAsA OKPY>KHOCTb.

EB40 — noatun ellipse ob6bekTa conic gomkeH 6biTb NPaBUNbHO MHTEPNPETUPOBAH.

19



OCT P UCO 10303-513—2009

E.3.2 KoHTponbHbIN Nnpumep eb2

KoHTponbHbIM NpumMep eb2 paspabotaH Ans NnpoBepKu onpegeneHns 3SneMeHTapHoro rpaHN4YHoro npeacrasneqHus,
cogepxawero ogHy nnm Heckonbko nyctoT. KoHTekeT obbekTa cylinder _sphere_shell ncnoneayertcsa ¢ pasnnyHbimu
napameTpamMmu gns onpeaeneHns BHewWwHen o6onovkn n obonodek nyctor. Pe3ynbTaTtomMm SABMNAETCH MOMbIA CMNOLWHON
LWMTMHAP C PACMONOXEHHON BHYTPW NYCTOTON (NN NYCTOTaAMM ) TON XKe NN cPpepnyeckon popmeil.

[Tpnmeyvadnwune—Ilpn HEOBXOANMOCTU AAHHBIN TECT MOXET ObITb NErko moandunumpoBaH AN NPOBEPKU Mreo-
METPUYECKOW TOHYHOCTU NYTEM U3MEHEHUS NAPAMETPOB, ONpeacnsiloWnX NycToThl, PACNONOXEHHbIX OYEHb BNU3KO APYr K
Opyry wnm K BHewHen obonodke. B Tekywen Bepcun AaHHOIO KOHTPOIIbHOMO nNpuMepa BO3MOXHOCTb Takoro BMELLa-
TENbLCTBA HE NPeayCcMOTpeEHa.

E.3.2.1 UenuTecTnpoBaHua

Huxke nepevncrnerbl Lenu TeCTUPOBAaHUS, OXBaTblBAeMble AaHHbIM KOHTPOIIbHBLIM MPUMEPOM.

EBG6 - npoeepka o6bekta manifold_solid _brep kak nogtuna brep_with_voids c atpubytom outer, npeacraBnen-
HbiM Kak 06bekT closed _shell, n atpnbyrom voids, npeagcraBneHHbIM MHOXECTBOM, COCTOSILLMM M3 OOHOIo 06beKkTa
oriented _closed_shell (atpnbyT voids npucyrcreyer).

EB7 — npoeepka o6bekta manifold_solid_brep kak nogtuna brep_with_voids ¢ atpubytom outer, npeacrae-
neHHbIM Kak 06bekT closed_shell, natpnbytom voids, npeacraBneHHbIM MHOXECTBOM, COCTOSILLMUM N3 Bonee Yem ogHoro
obbekTa oriented closed shell.

EB8 — npoeepka o6bekTa oriented_closed _shell c atpubyrom orientation, umetowmm saHavenmne FALSE.

EB9 — npoepka ob6bekTa closed_shell c atpnbytom cfs_faces, npeacraBneHHbIM MHOXECTBOM, COCTOSALLMM U3
oagHoro obbekra face surface.

EB30 — npoBepka obbekTa loop kak obbekTa vertex loop.

E.3.2.2 Cneundmkauna Bxoaa B npenpoueccop

Cospaetcsa o06bekT elementary brep shape_representation, cocroswmm w3 eguMHCTBEHHOIo 0ObBLEKTA
manifold_solid _brep. O6bekt manifold_solid _brep aonxeH umete dopmy CNNOWHONo yunmHapa ¢ nonycdhepnyeckum
OCHOBaHMEM U NINOCKOW HAKIMOHHOW BEPXHEW rpaHblo. OQHO Takoe rpaHnvyHoe npeacrtaBrieHne QoMMKHO cogepaTh MycToTy
TaKoN Xe PopMbl M OpueHTaunn. Bropou npumep gOIMKeEH coaepXaTh ABE HEMEPECEKAOWMNECHA MYCTOThI: OAHY — TaKOW Xe
dopmbl, BTOpyto — chepudeckon chopmebl. [yctoTa chepudueckon popmbl A0IMKHA ObITh onpegeneHa ogHUM 0O bEKTOM
face_surface cvucnonb3oBannem obbekta vertex_loop. LeHTp nonycdepbl Ans BHEWHEN 0DONMOYKM HAXOANTCH B HAYane
KOOpAMHAT, a 0Cb Z ABNSAETCS 0Cblo uunmnHgpa. Kaxgas obonovka onpeaeneHa kak eanHasi 3aMmkHyTasi 0bonovka ¢ Tpems
rpaHsamMn. COOTBETCTBYOWEE MHOXECTBO pas3MepoB ONpedeneHo B MNPUBEOEHHOW HUMXe cneyndpunkaumm Ha sA3blKe
EXPRESS-I.

E.3.2.3 Cneuundmkauna Bxoga B noctnpoLeccop

[TpumevyaHwmns

1 KoHTtekcT ob6bekTa cylinder_sphere_shell ¢ cooTBeTCcTBYIHOWMMN NapaMmeTpamMm UCNONb3yeTcs ANs onpegene-
HUA rpaHen BHELWHen 0bonovku B-rep mogenun n gns onpeaeneHns ob6ono4eKk nycror.

2 BHewHsigm obonovka obbekta brep with voids sapnserca obvektom closed shell, HO He 00bekTOM
oriented closed shell. ObtekT oriented_closed_shell ncnonbayercsa ansa onpeaenenmns ob6o0no4veKk nNycToT, Npu 3ToMm
aTpubyt orientation gonxHo nmetb 3HavenHne FALSE.

")
TEST CASE example ebrep 2;WITHaic _elementary brep;

REALIZATION

LOCAL
shell object, hollow1, hollow2 : closed shell;
volid1, void2 : oriented closed shell;
cylsp_with_void : brep with voids;
cylsp_with_voids : brep with voids;
ebsr1, ebsrZ : elementary brep shape representation;
Its units : named unit;
context1, context? : representation context;
sph2 : spherical surface;
11, 12 : length_measure,
top pt:cartesian point;
top vert: vertex point;
v loop : vertex loop;
s bound :face outer bound;
sp face :ftace surface;
sp shell: closed shell;

END_LOCAL;
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CALL cylinder_sphere shell ; -- ncnonbaytotcs 3Ha4eHUA MO YMONYaHN IO
IMPORT (shell _object .= @cyspshell; );
END CALL;

CALL cylinder_sphere shell; -- nepeycrtaHaenueatoTcs napameTpbl pasmepos
IMPORT (hollow1 := @cyspshell; ); -- bonbwas nycrtorta
WITH (orc:=10;rad :=12; ht:=50; );

END CALL;

CALL cylinder_sphere shell; -- nepeycraHaenuBsatoTcsa napameTpbl pasmMmeposB
(cthepa ans chepruyeckon NycToThbl)
IMPORT (sphZ2 .= @sphere;

11 .= @orc;
12 .= @rad;);
WITH (orc :=-5;rad :=10;);

END CALL;

void1 ;= oriented_closed_shell ('void1', hollow1, FALSE);
top_pt:=cartesian_point ('top_pt', [I1, 11, (11 +12) ]);

top_v :=vertex_point ('top_Vv', top_pt);

v_loop = vertex_loop ('v_loop', top v);

s bound :=face outer bound('s _bound',v loop, TRUE );
sp_face :=face surface ('sp_face', [s_bound], sph2, TRUE );
sp_shell :=closed_shell ('sp_shell', [sp_face] );

void2 ;= oriented_closed_shell (‘'void2', sp_shell, FALSE);

cylsp_with_void :=
manifold_solid _brep (‘cylsp w V', shell object) ||
brep_with_voids ([void1]);

cylsp_with_voids :=
manifold_solid_brep (‘'cylsp_w_vs', shell _object)|]
brep_with_voids ([void1, void2]);

its_units :=length_unit() || si_unit ('milli*, 'metre’);

context1 .= geometric_representation _context,
(‘context_1', 'context_for_cylsp_with_void', 3) ||
global _unit_assigned context ( [its_units] ) ;

context2 := geometric_representation _context,
(‘context 1", 'context for cylsp with_voids', 3) ||
global unit_assigned_ context ([its_units] );

ebsr1:.=elementary brep shape representation
('ebsr1’, [cylsp_with void], context1 );

ebsr2 .= elementary _brep shape representation
(‘ebsr2', [cylsp_with voids], context2 ) ;

END REALIZATION,;
END TEST CASE;

(‘#

E.3.2.4 KpnTepwuu pelwleHns noctnpoueccopa

EB6 — obonoyvka nyctoTel HE AOIIKHA NEPECceKaTbCs C BHEWHEN 060N104KOW; 060N0YKa NyCTOThI AOMKHA NONTHOC-
Tb0 HAXOANTBLCH BHYTPU BHELWWHEN OBONOYKN.

EB7 — 060n04kn NycTOT HE AOMXHbI NEPECceKaTbCsl C BHELWHEN 0B0ONOYKOW UNKN APYr € APYrom; Kaxagas obonoyka
NyCTOTbl AOIMKHA MOMHOCTBbIO HaXoAUTbCH BHYTPU BHewHen obonodkn, gBa obbekra elementary brep _shape
representation ebsr1 v ebsr2 He gomxHbI ObITb NPOCTPAHCTBEHHO CBA3AHbI.

EB8 — nepneHaukynspbl K 060n104kamMm nycToT A0OMKHbI ObITb HANPaBNEHb! BHYTPb MyCTOT.
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EB9 — 06bekT closed shell ¢ eanHcTBEHHOW rpaHbio, reoMeTpusi KOTOPOW onpeaeneHa OObeKkTom
spherical surface, nonxeH 6biTb NPpaBMNbHO 0bpaboTaH.

EB30 — 06bekT vertex loop gomkeH bbiThb KOPpPEKTHO 0bpaboTaH kKak 0bbekT face bound, 4yTobObI onpeaennTb
rPaHb Kak NosIHOCTbIO CREPUYECKYIO MNOBEPXHOCTD.

E.3.3 KoHTponbHbIN npumep eb3

KoHTponbHbIX NpuMmep eb3 ssBnsieTcs NPOCTbIM KOHTPOMNbHBLIM MPUMEPOM, Onpeaenstiowmm rpaHn, Heobxoanmble
ansonpegeneHns oAMHOYHOIO CNoWHOro CerMmeHTa Topa, orpaHMYeHHOro nnockocTaAMn. OaHoO N3 nepeceyeHnm NocKoC-
TM C TOPOM MpeacTtaBneHo nnockon nonunuHuen. OnpepeneHne obonodkn obecnevmBaeTCs KOHTEKCTOM 0OObeKkTa
toroidal_segment c ncnonb3oBaHnem NCXoaHbIX napameTpoB.

E.3.3.1 UenuTecTnpoBaHun

Huxke nepevncnersl Lenun TeCTUPOBAaHUSA, OXBaTblBAEMble AaHHBIM KOHTPOJIbHBIM NPUMEPOM.

EB28 — nposepka ob6bekTa elementary_surface kak o6bekra toroidal_surface.

EB33 — npoeepka obbekTa edge kak obbekra oriented edge ¢ atpubytom orientation, nmerowmm 3HaveHue
FALSE.

EB34 — npoBepka ob6bekTa edge curve c atpnbytom edge _geometry, npeactaBrieHHbIM Kak 00bekT line.

EB35 — npoeepka ob6bekTa edge curve c atpubytom edge _geometry, npeacraBrneHHbIM Kak 00bekT polyline.

E.3.3.2 Cneundmkauna Bxoaa B npenpoLeccop

CospaeTtcsa 06bekT elementary _brep _shape_representation, cocroswen w3 eOuHCTBEHHONo 0OObLEKTa
manifold_solid _brep. O6bekt manifold_solid_brep gonxeH nmetb hopmy TOPpOMAANBHOINO CErMEHTA C LEHTPOM, pac-
NONMOXEHHbIM B HAYane KoOopaANHAaT, U LEeHTPanbHOW OCbIO, HanpaerneHHoOW no ocun Z. CermMeHT co3aaH CevYeHnemM Topa Tpe-
MS$ MNOCKOCTAMMU, 04Ha U3 KOTOPLIX (Z = 0) NnpoxoaunT Yepes LEHTP U NEPNEHANKYNSAPHA K LeHTpansHoW ocu. [1Be apyrve
NOCKOCTU NapannenbHbl APyr Apyry, npuyem ogHa na HuX (X = 0) npoxoaut yepes ueHTp. JInHmm nepeceveHnin ABNS0TCS
Oyramm OKpy>XHOCTEW Unn nNonunmnHuen. B-rep mogens onpeaeneHa ogHon 3aMKHYTOW 0DONMOYKOWN C YEThIPbMS FPaHAMM.
COOTBETCTBYIOLLEE MHOXECTBO pa3sMepoB onpeaeneHo B NpMBeaeHHON H1xe cneyndunkaumm Ha sa3bike EXPRESSAI.

E.3.3.3 Cneuundmkauna Bxoga B noctnpoLeccop

[TpnmedaHnwue— [dnaonpegeneHndarpaHen n BCEN reOMETPUMN U TONONoOrmmn B-rep mogenn ncnonb3yeTcs KOH-
TekcT 0bbekTa toroidal_segment c napameTpamu, 3agaHHbIMU NO YMOITHAHUIO.

")
TEST CASE example ebrep 3; WITH aic_elementary brep;

REALISATION

LOCAL
shell object: closed shell;
torus solid : manifold solid brep;
ebsr: elementary _brep shape representation;
Its units : named unit;
Its context : representation context;
END LOCAL,

CALL toroidal segment ; -- ncnonb3yoTcs 3HAYEHUA NO YMONMYaHUIO
IMPORT (shell _object .= @torshell; );
END CALL,;

torus_solid ;= manifold_solid_brep (‘torus_solid', shell object);

its_units :=length_unit() || si_unit ('milli', 'metre') ;

Its _context .= geometric_representation_context
(‘context 1, 'context_for_torshell', 3) ||
global unit_assigned context ( [its_units] ) ;

ebsr .= elementary brep shape representation
(‘ebsr', [torus_solid], its_context );
END REALIZATION;
END TEST CASE;

(‘fk‘

E.3.3.4 Kpntepwun pelwieHna noctnpoueccopa
EB28 — rpanb obbekTa toroidal surface gomxHa bbiTb 006paboTaHa n orpaHnyeHa npasurnbHoO.
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EB33 — ecnun 06bekT edge ¢ atpnbyrtom orientation, nmerowmm 3HaveHne FALSE, ncnonb3ayercs nOBTOPHO, OH
OOIMKeH BbITb MHTEPNPETUPOBAH NPaBUINbHO.

EB34 — 06bekT line gonxeH 6bITb NpaBunbHO 0bpes3anH obbekTamu vertice.

EB35 — Bce To4km 06bekTa polyline gonxuel npuHagnexartb 00bekTy toroidal_surface ¢ gonyctmmbiM OTKITOHE-
Huem meHee yem 0,0000001. ToYKM MONUNMUHUN JOMXKHbI ObITb KOMMNAaHaPHbLI.

E.3.4 KoHTponbHbIM npumep eb4

B KOHTpOonbHOM npumepe eb4 onpeaenerbl rpaHn, Heobxoanmble A4Ns onpeaeneHnsa 0OgMHOYHOIo CNNOLWHOro Tena,
NONMYy4eHHOro NytemMm 06 beANHEHNA ABYX LMITMHAPOB Pa3HbIX paanycoB C OPTOroHarnbHbIMU OCsMU. JInHMA nepecedeHuns
ABMAETCH 3aMKHYTOW TPEXMEPHOW KPUBOW, NPeacTaBneHHon nonununHnen. Onpeaenenmne obonovkn obecnevnBaeTcs
KOHTeKCcTOM 0bbekTa cylinder _union_polyline ¢ ncnons3aoBaHmem NcxoaHblX NapameTpoB.

E.3.4.1 LUlennTtecTnpoBaHuna

Huxe nepevncnerbl Lenm TeCTUPOBaAHUSA, OXBaTbiBaeMble AaHHbIM KOHTPONbHbBIM MPUMEPOM:

EB21 — npoBepka obbekta elementary_surface c¢ arpubytom position, npeacrtaBneHHbIM Kak OOBbEKT
axis2_placement_3dc oTtcytcrBnem atpubyTra axis.

EB23 — npoeepka obbekta elementary surface c¢ arpubytom position, npeagcraBneHHbIM Kak OOBLEKT
axis2_placement_3dc oTtcytcTtBuem atpubyra ref_direction.

EB35 — npoBepka obbekTa edge_curve ¢ atpnbytom edge geometry, npeacraBneHHbIM Kak 06bekT polyline
(3aMKHYTas TpexmepHas NonUnHns ).

E.3.4.2 Cneundmkauuna Bxoaa B npenpoueccop

Cospaetcss obbekTt elementary _brep shape_representation, cocroswmnm w3 eanHCTBEHHOro ob6bekTa
manifold_solid_brep. O6btekr manifold_solid _brep gonxkeH nmetb hopmy ABYX NEPNEHANKYNSAPHBLIX NEPECEKAOLWMNXCH
umnuuapoBs. [lnsa onpeaeneHns NoNoXeHus 0gHOro n3 3TMX UMNUHAPOoB nNpu onpeaeneHnm obvekrta axis2 placement 3d
OOIMKHbI BbITb MCNONB30BaHbI NapamMeTPbl, 3a4aHHble Mo yMmonyanuto. JInHns nepeceveHns gomxkHa bbiTb NpeacTaBneHa
nonununHnen. COOTBETCTBYIOWEE MHOXECTBO pasMepoB OonpeaeneHo B NpuMBeaeHHON HMXE cneundukaumm Ha AA3blke
EXPRESS-I.

E.3.4.3 Cneundmkauuna Bxoga B noctnpoLeccop

[TpnmeyaHne—[naonpegeneHnsa rpaHen n BCEN reOMeTPumn 1 Tononormm B-rep mogenmn ncnonb3yeTcs KOH-
TekcT 0bbekTa cylinder_union_polyline c napameTtpamun, 3agaHHbIMU MO YMON4YaHUIO.

")
TEST CASE example ebrep 4;WITH aic_elementary brep;

OBJECTIVE

REALIZATION

LOCAL
shell object: closed shell;
cylxcyl solid : manifold _solid brep ;
ebsr: elementary brep shape representation;
Its units : named unit;
Its context . geometric_representation_context;
END LOCAL;

CALL cylinder_union_polyline ; -- ncnonb3yoTcsa 3Ha4eHUS Mo YyMONYaHno
IMPORT (shell_object .= @cxcshell ;) ;
END CALL;
cylxcyl solid := manifold _solid brep ('cylxcyl solid’,
shell object);
its_units :=length_unit() || si_unit ('milli*, 'metre');

Its _context .= geometric_representation_context
(‘context 1, 'context_for_cylxcyl', 3) ||
global unit_assigned context ( [its_units] ) ;

ebsr.=elementary brep shape representation
(‘ebsr', [cylxcyl solid], its context );
END REALIZATION;
END TEST CASE;

(‘#
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E.3.4.4 KpnTepwuu pelwleHnsa noctnpoueccopa

EB21 — 3HaveHuns no ymon4vaHuio atpnbyrta axis 4oImKHb! ObIThb 3a4aHbl NPaBUIbHO.

EB23 — 3naveHunsi no ymondvanuio atpubyrta ref direction gomxkHbel 6biTb 3a4aHbl NPaABUIBHO.

EB35 — Bce TOYKM NONUNMMHUKM JOIMKHLI NpuHaanexarts obomm obbekrtam cylindrical _surface ¢ gonyctumbim
OTKINoOHeHunem meHee yem 0,000001.

E.3.5 KoHTponbHbIN Nnpumep eb5

B koHTpOnsHOM npumepe eb5 onpegenerbl rpann, Heobxoaumble Ans onpeaeneHns CrnnoWwHbIX TES, NONYYEHHbIX B
pe3ynbrare nepeceyveHns HakINoOHHbIX NITOCKOCTEW C KOHYCOM. KpuBble, orpaHnunBatome rpaHn, MoryT Bb1Tb 3nnuncamm,
rmnepbonamun, napabonamu, gyramm OKPY>XHOCTEN U CErMEHTaMM NPAMbIX NTMHUN. OnpegeneHne obonovek obecnevnBa-

eTCH KOHTEKCTOM 0bbekTa cone_faces ¢ ncnonb3oBaHWEM NCXOOHbIX NapaMeTpOB.

E.3.5.1 LlennTtecTnpoBaHunn

Huxxe nepevncnersl Lenu TeCTUPOBAHUSA, OXBaTblBAEMble AAaHHbIM KOHTPOJIbHBIM NPUMEPOM.

EB2 — npoBepka obbekTa elementary _brep _shape_representationcartpmnbytom context, npeacraBneHHbIM Kak
06bekT geometric_context c atpnbyTtom items, npeacTaBneHHbIM MHOXECTBOM, COCTOALWMM Bonee 4yem n3 ogHoro obb-
ekta manifold solid brep.

EB15 — npoBepka obbekTa face kak obbekraface _surfacecatpnbyrom bounds, npeacraBneHHbIM MHOXECTBOM,
COCTOSALWMM, NO MEHbLLIEN Mepe, U3 ABYX 00bekToB face bound, Bkniovasa oanH o6bekT vertex_loop.

EB26 — npoeepka ob6bekTa elementary_surface kak o6bekta conical_surface.

EB40 — npoBepka ob6bekTa conic kak obbekTa ellipse.

EB41 — npoepka ob6bekTa conic kak o6bekTa hyperbola.

EB42 — npoBepka ob6bekTa conic kak obbekTa parabola.

E.3.5.2 Cneundmkauna Bxoaa B npenpoueccop

Cospgaetcs obbekT elementary_brep shape_representation, coctosawmn n3 aeyx odobekroe manifold _solid
brep. O6bekTol manifold_solid _brep gonxHel umeTe GOPMY KOHYCOB, OrPpaHUYEHHbIX HAKITOHHbLIMU NNOCKOCTAMM. [1noc-
KOCTU BblBMpatoTca Tak, Ytobbl NUHUKM nepecevenns nmenn dpopmy annunca, napabonsl, runepbons! n Ayr OKPY>XHOCTN.
[TepBbIV KOHYC NMEET BEPLLUNHY, 0bpa3oBaHHyo 06bekToM vertex loop, n annuntuyeckoe 0CHOBaHME. Y BTOPOro KOHyca
BepLMHA obpasoBaHa 3NNMUNTUYECKON KPUBOW, KakK U ero ocHoBaHne. COOTBETCTBYHOWEE MHOXECTBO Pa3MepPOB Ornpe-
OerneHo B NpMBeAeHHOU HMXKe creundunkaumm Ha a3bike EXPRESS-I.

E.3.5.3 Cneundomkaumna Bxoga B nocTrnpoLeccop

[TpnmeyaHne—[naonpegeneHns rpaHen n BCEN reOMeTPUN N TOMONOrMu B-rep mMoaenn ncnonb3ayeTcs KOH-
TekcT 0bbekTa cone_shell c napameTpamu, 3agaHHbIMU MO YMOITYAHULO.
")
TEST CASE example ebrep 5; WITH aic_elementary brep;

REALIZATION

LOCAL
shelll, shell2 : closed shell;
conel, coneZ : manifold solid brep;
ebsr: elementary brep shape representation;
angle u,len _u,angle ¢ u:named unit;
ang_ m_wu : plane_angle measure with_unit;
Its _context . geometric_representation_context;
END LOCAL,

CALL cone_shell ; -- ncnoneayorcsa aHaveHus rno ymosrnvaHuio
IMPORT (shell1 := @vconeshell;
shell2 .= @con4fshell ; ) ;
END CALL,;
conel1 :=manifold_solid brep (‘cone1’, shell1);
coneZ ;= manifold_solid brep (‘cone?2’, shell2) ;

angle ¢ u:=plane_angle unit()|| si_unit(, 'radian');
ang_m_wu :=plane_angle measure with_unit(.017453293, angle ¢ u);
angle u:=plane_angle unit() ||
conversion_based unit('degree', ang m _wu );
len_u :=length_unit() || si_unit ('milli', 'metre');

Its_context .= geomeltric_representation context
(‘context 1, 'context _for cones', 3) ||
global _unit_assigned context ([len_u, angle u]);
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ebsr .= elementary brep shape representation
('ebsr',[cone1, cone?], its_context );
END REALIZATION;
END TEST CASE;

(‘:E

E.3.5.4 KpnTepwuu pelwleHnss noctnpoueccopa

EB2 — aBe B-rep mogenn gomkHbl TOMHO conpuKacaTbCs NOBEPXHOCTbIO 0OWen rpaHu, ase B-rep mogenn He
OOIMXKHbI NepeceKkaTbCs.

EB15 — obbekT face ¢ atpnbytom face bound, npeacraBneHHbIM Kak 00beKT vertex _loop, AonxeH b6bITh Nnpa-
BUNbHO 06paboTaH.

EB26 — oO6bekThl conical surface onmKHbl ObIThb NPaBUIbHO 0Dpe3aHbl orpaHnyYMBarLWMMm pebpamm.

EB40 —Bce TOYKM Ha 3nnunce AoSKHbI ObITb pacnonoXeHbl TOYHO HA 0bonx obbekTax conical surface n Ha 06 bek-
Te plane, nepecekatoLem nx.

EB41 — Bce Touku rmnepbonuyecknx pebep gomKkHbl OQHOBPEMEHHO NpuHagnexartb obbektam conical surface
nepecekawwemy obbekty plane, a 06bekt hyperbola gonxeH ObiITb nNpaBunbHO 0bpe3aH nMocpeacTBOM OOBLEKTOB
vertex point.

EB42 — Bce Toukn napabonuyeckmx pebep Ao0mKHb 0OQHOBPEMEHHO NpuHaanexartb obbektam conical surface um
nepecekawwemy obbekty plane, a o6bekt parabola gomxkeH ObiTb nNpaBuibHO 0bpe3aH NocpeacTBOM OOBLEKTOB
vertex point.

E.3.6 KoHTponbHbIM npumep ebb

KoHTponbHbIV NpuMmep eb6 paspaboTaH Ans npoBepku ncnonb3oBaHmns obbekToB mapped item npu cozgannm npo-
cTon cOOPKN N3 anemeHTapHblX B-rep mogenen. OH Takke obecneyvmBaeT NPOBEPKY HEMPOTUBOPEHNBOCTU ODBLEKTOB
geometric_representation_context ans pasHbix KOOpAMHATHBLIX NPOCTPAHCTB. [laHHbIN TECT NCMONb3YET KOHTEKCT 00 b-
ekTa cylinder_union_polyline gna onpegeneHnsa reomeTpmm n TONONOIUMN.

E.3.6.1 Obnactb oxBaTa uenev TeCTMpoBaHUA

Huxke nepedncrnerbl Uenu TeCTUPOBAHUSA, OXBaTbiBaeMble AaHHbIM KOHTPOIIbHbLIM NPUMEPOM:

EB3 — npoBepkaobbektaelementary brep shape_representationcartpmnbytom context, npegcraBneHHbIM Kak
006bekT geometric_representation_context c atpubyrtom items, npeacraBneHHbIM Kak 06bekT mapped_item.

EB4 — npoBepkaobbekTaelementary brep shape_representationcartpmnbytom context, npeagcraBneHHbIM Kak
0b6bekTt geometric_representation _context ¢ asyms unu bGonee anemeHTamun, NPeACTaABNEHHbLIMU KaK OOBLEKTHI
manifold solid brep, unn mapped 1tem, nnn axis2 placement 3d. [lpn stom no meHbwen mepe 04NH N3 HUX OOJ1KEH
ObITb OObekTOM axis2 placement 3d.

E.3.6.2 Cneundmkauna Bxoaa B npenpoueccop

CospaeTtcss ocHoBHOM 0ObekT elementary brep _shape representation, cocroawmn wun3 obbekra
manifold_solid _brep B opme gByX nepeceKkawmxcs UMNnMHOpoB, onpeaereHHbIX B KOHTPONbHOM npumepe eb4. 3atem
onpeagenseTcs 0obekT mapped_item kak nocTynarenbHO NEPEMELLEHHAA N NOBEPHYTAsA KOMUS AaHHOIO NpeacTaBleHus.
[Tocne aToro onpegensoTcs aea cnegyowmx obbekra elementary_brep shape_representation; oguH, onpeaeneHHbIN
B TOM X€ KOHTEKCTE, COCTOUT TONbKO N3 06bekTa mapped_item, a gpyron, onpeaeneHHbI B APYromM KOHTEKCTE, COOAEPXKNT
ncxogHole 006bekTol manifold solid brep, mapped itemwu axis2 placement 3d. [lonHbie cBegeHns o paamepaxm 0To-
BpaxkeHnn onpeaenexHbl B NPpUBEAEHHON HMXe cneundukaymm Ha sa3bike EXPRES S-I.

E.3.6.3 Cneundomkaumna Bxoga B nocrnpoLeccop

[TpumevyaHwmns

1 B npuBegeHHOW HMXe cneundpmnkaunm gea pasHolx obbekta geometric _representation _context co3ganbl ans
reoMeTpuyecKknx onpegeneHumn.

2 [ns onpepgeneHnst rpaHen n BCEN reOMETPUU N TONoONorum B-rep mogenn ncnonb3yeTcs KOHTEKCT 00beKTa
cylinder_union_polyline c napametpamu, 3agaHHbIMU NO YMONMYaHUIO.

3 Ob6bekT ebsr1 gonmxeH 6bITb NOBEPHYTON M NOCTYNATENBHO NEPEMELLEHHON KONnen obbekTa ebsr.

4 Ob6beKkT ebsrass 4onmkeH ObITb SKBUBANeHTEH ABYM KONusim 0bbekTa ebsr, « CKneeHHbIM» BMECTE.

")
TEST CASE example ebrep 6; WITH aic_elementary brep;

REALIZATION

LOCAL
Origin : cartesian_point ;
pos z,neg_y . direction;
refaxes, topaxes, baseaxes : axis placement 3d;
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shell object: closed shell;
cylxcyl : manifold _solid _brep;
ebsr, ebsr1, ebsrass ;. elementary brep shape representation;
grci1, grc2 . geometric_representation context;
transrot1, trans2 : mapped item;
mapping1, mapping2 .representation_map ;
END LOCAL,;

CALL cylinder_union_polyline ; -- ncnonb3ayoTcs 3Ha4€HUA NO YMOJTHaHUIO
IMPORT (shell object .= @cycshell;
origin ;= @origin;
baseaxes ;= @ ab; refaxes ;= @ar; topaxes .= @at; );
END CALL,;

cylxcyl .= manifold _solid _brep (‘cylxcyl', shell object);

grc1 = geometric_representation_context ('ctx1’,
'‘context’ for cylinder union’, 3) ;

grc2 = geometric_representation_context (‘ctx2’,
‘context for rotated cylinder union’, 3) ;

ebsr .= elementary brep shape representation ('ebsr’, [cylxcyl], gre1);

mapping1 :=representation_map (baseaxes, ebsr );
transrot1 ;= mapped_item (‘transrot1', mapping1, refaxes );

(* OnpegennTb NpeacTaBeHne TONbKO C UCNONb3oBaHueMm transrot1 *)
ebsr1 :=elementary brep shape representation (‘ebsr1’,
[transrot1], grc1) ;

(* OnpegennTb NpeacTaBneHne, SBNSILWeecs COOPKON NepeceKkaoWmnXes UMNMHAPOB N 0TOBpaXXeHHON (NepemMeLLEHHOWN)
KOMUMW.

")
mapping2 .= representation_map (baseaxes, ebsr );

trans2 ;= mapped_item ('trans2', mapping2, topaxes );

ebsrass ;= elementary brep shape representation
(‘ebsrass’, [ebsr1, ebsrot2, baseaxes], grc2 ) ;

END REALIZATION:
END TEST CASE;

(‘fk‘

E.3.6.4 KpnTepwuu pelwleHnsa noctnpoueccopa

EB3 — nocne 0bpaboTkm 06bekT mapped_item gonxeH 6b1Tb NPaBUNBHO MHTEPNPETUPOBAH, PE3YNbTATOM ABIA-
eTCH NOBEPHYTAA U NOCTYNATENBHO NEPEMELLEHHAs KONUS UcXxoaHon B-rep moagenn.

EB4 — obtekT elementary_brep_shape _representation, cogepxawmn obbekt mapped_item, B-rep mogens u
06bekT axis2_placement_3d gormxHbl ObITb NPaABUNBHO UHTEPNPETUPOBAHLI, PE3yNbTaTOM SABNSETCH ncxogHas B-rep
MOZENb N NOBEPHYTAA U NOCTYNATENbHO NEPEMELLLEHHAA KONUA NCXogaHon B-rep mogenn, KoTopas KacaeTCs rpaHm.

EB3 v EB4 — gBapa3Hbixobbektaelementary _brep _shape representation He 4omKHbI ObITb NPOCTPAHCTBEHHO
CBS13aHb.

E.3.7 KoHTponbHbIV npumep eb?

KonTponbHbin npumep eb?7 paspabotaH ansa npoBepky Mcnonb3oBaHunsa obbekToB mapped item coBmecTHO ¢
obbekTom cartesian transformation operator npun cozganmm npocton cO6OpKM N3 MHOrorpaHHbIX B-rep moaeneun. MNpo-
BEpPSIETCH UCnonb3oBaHne koadduumeHta macwrtabupoBaHusi. B gaHHOM TecTe MCNONb3yeTCH KOHTEKCT 0OBbeKkTa
cylinder_sphere_shell ans onpegenennsa reometpmm n Tononormu.

E.3.7.1 LUlennTtecTnpoBaHuna

Huxe nepevncnenbl Lenn TeCTUPOBAHUSA, OXBATbIBAEeMble aHHbIM KOHTPONBHBLIM MPUMEPOM:

EB44 — npoeepka obbekta mapped item ¢ atpubytom mapping_target, npeacraBneHHbIM Kak OOBEKT
cartesian transformation operator 3d.
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EB45 — npoeepka obbekta cartesian transformation operator kak obbekta cartesian transformation
operator 3d c macwTtabom, npeacraBneHHbIM 3HaveHnem tTmna REAL, He paBHbim 1,0.

E.3.7.2 Cneundvkauuna Bxoaa B npenpoueccop

Cospaetcss o0b6bekTt elementary brep shape_ representation, cocroswmnm w3 eauMHCTBEHHOro 0ObeEKTa
manifold_solid_brep. B-rep mogene gomnxHa nmetb PpopmMy CNMAOWHOro umnuHapa ¢ nonycmepnyecknum OCHOBaHNEM U
NNOCKUM HAKIOHHbIM BepXoM. LIeHTp nonycdepbl HaXognTes B HaYane KoopanHart, a oCb UMNUHAPAa 40IMKHa pacnonarartb-
cA BOONb ocn Z. 3aTeM [JaHHOe TMpeacTaBneHne UCNOoNb3yeTcs COBMECTHO ¢ obbektamm mapped_item u
cartesian transformation operator ans co3gaHus B TOM Xe KOHTEKCTe obbekTa representation context npeacraene-
HUS, COCTOSILLLENO N3 NOBEPHYTON, NOCTYNATENBbHO NEPEMELLEHHON U MacluTabnpoBaHHOM (HO He ¢ ko3 puruneHTom 1,0)
KOMUN NCXOQHOrO npeacrasneHns n ncxogHoum B-rep mogenun. NoctynatenbHoe nepemMelleHne n aHaveHne koadhpnumneH-
Ta MacwrtabnpoBaHus BbiIbuparTca Tak, YTobbl UMNMHAP LI N3 ABYX B-rep mogenen conpukacanucb, HO HE NepeceKkanucs.

E.3.7.3 Cneundmkauuna Bxoga B nocrnpoLeccop

[TpnmedyaHne—[naonpegeneHnsa rpaHen n BCEN reOMeTPUn 1 TOMONormm B-rep moaenn ncnonb3yeTcs KOH-
TekcT obbekTacylinder_sphere_shell c napamerpamu, 3agaHHbiMmu no ymonyaHuio. OBbLeKkT ecsrans 4oKeH ObITb NOBEP-
HYTOW, MaclWwTabnpoBaHHOM N NOCTYNAaTENbHO NepeMeLLEHHON Konuen obbekTa cysp_solid.

%)
TEST CASE example ebrep 7, WITH elementary brep_aic;
REALIZATION

LOCAL
radius : length_measure ;
origin, neworigin : cartesian_point;
POS X, PoOS_V, pos z,neg z:direction;
oldaxes: axis placement 3d;
transform : cartesian transformation operator 3d;
shell object: closed shell;
cysp_solid : manifold _solid brep;
ebsr, ebsrass : elementary brep shape representation;
Its  units : named unit;
grc1, grc2 : representation_context ;
cstrans : mapped item;
mapping1 : representation_map ;
END LOCAL;
CALL cylinder_sphere shell ; -- ucnoneaytotcs a3Ha4eHUs no ymony4aHuio
IMPORT (shell object: = @cyspshell;
POS X:= @posS X;
pos_y: = @pos_y ;
posS z:.=@pos Z;
origin . = @origin;
radius . = @rad ; );
END CALL,;

cysp_solid := manifold_solid brep (‘cysp_solid’, shell _object);
its_units :=length_unit() || si_unit ('milli', 'metre’);

grc1 = geometric_representation_context ('ctx1’,
‘context for cysp_solid', 3) ||
global unit_assigned context ([its_units] ) ;

grc2 = geometric_representation_context ('ctx2',
‘context for assembly’, 3) ||
global _unit_assigned_context ( [its_units] ) ;

(* OnpepenswoTca axis _placement u cartesian_transformation_operator
0151 UCNONb30BaHUS NPU 0TOBpaXeHun *)

neworigin ;= cartesian_point ([1.8*radius, 0.0, 0.0] );
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neg_z :=direction ([0.0, 0.0,-1.0]);
oldaxes ;= axisZ2_placement 3d (‘oldaxes’, origin, pos_z, pos_X);

transform ;= cartesian_transformation_operator 3d (‘transform’,
poOs_X, neg_z, neworigin, 0.8, pos v );

ebsr .= elementary brep shape representation (‘ebsr’,
[cysp_solid, oldaxes], grc1 );

mapping1 ;= representation_map (oldaxes, ebsr );

(* Ob6beKT cysptrans siBnsieTcs 80-npoUEeHTHOM KONUEN NCXOAHOIro 006 bEKTA,
NOBEPHYTOW BOKPYI OCK X N CMELLEHHOW BAOI b 3TON OCK ™)

cstrans ;= mapped_item (‘cstrans’, mapping1, transform );

(* OnpepensieTtcs npeacTaBneHue, ABNALWeecs COOPKON NCXoaHou B-rep
MOZENN N ee NpeobpaszoBaHHOM KONKUKU (MacwTabnpoBaHHOW, CMELLEHHON U
NOBEPHYTON). *)

ebsrass .= elementary brep shape representation
(‘ebsrass’, [cysp_solid, cstrans], gre2 ) ;

END REALIZATION:
END TEST CASE;

(*‘

E.3.7.4 KpuTtepuun pewueHna nocTnpoLeccopa

EB44 — nocne obpaboTtku, cnnowHas B-rep mogenb, onpeaeneHHas nocpeactBom obbekta mapped item, gonx-
Ha ObITb KOPPEKTHO MacLluTabnpoBaHa n pasmelleHa.

EB45 — nocne o6pabotkm 06bekT absrass 4onKeH COCTOATb U3 ABYX CNNOLWHbLIX B-rep mogenen uMnmuapuyeckon
DopMbl C NonycepuyecknmMm OCHOBaAaHNEM, KOTOPbIE KacalTca Apyr gpyra B Nnnockoctu X = 25. OgHa n3 HUX SABNSAETCH
konnen macwtaba 4/5 apyron mogenu, NONy4YeHHOW NOCNe NocTynaTenbHOro nepemMeLlLeHns n noBopoTa.

E.4 KoHTeKCcThIl, onpegeneHHbIe AN KOHTPONBHBIX TPUMEepPoOB 3JfleMeHTapHbIX B-rep moaenen

[TpuBeaeHHbIe HUXe KOHTEKCThI HA A3blke EXPRESS-| ncnonbaoBaHbl B KOHTPONbHBLIX NpuMmepax pasgena k. 3.

E.4.1 KoHTekcT obbekTacylinder_sphere_shell

[1aHHBbIM KOHTEKCT ONUCBIBAET rpaHn, Heobdbxoanmble Ans onpeaeneHns npoctoro oovekrta closed shell unnuugpm-
yeckon popmbl ¢ nonycdepuieckum OCHOBaAHUEM, UMEIOLLNM LIEHTP, PACNONOXXEHHbIW B TOUKE (Orc,orc,ore), paguyc rad u
OCEBYIO BbICOTY K HAKITOHHOW rpaHu h.

Bce rpaHnubl onpeaeneHsl nocpeacTteom ob6bekToB edge loop v conic.

")
CONTEXT cylinder_sphere_shell;
WITH aic_elementary brep;

PARAMETER

orc . length_measure .= 0.0;

h . length_measure ;= 100.0;
rad . length_measure ;= 25.0;
majrad . length_measure ;= rad™rt2;

origin : cartesian_point ;= cartesian_point (‘origin', [orc, orc, orcl);
ctop :cartesian_point .= cartesian_point ('ctop’, [orc, orc,

orc+h]);
pos X :direction = direction ('pos_x', [1, 0, O)]);
pos vy :direction :=direction ('‘pos_y/', [0, 1, O]);
pos z :direction :=direction ('pos_2Z', [0, 0, 1]);
dslope : direction := direction ('dslope’, [1, 0, -1]);
dperp :direction :=direction (‘'dperp’, [1, 0, 1]);
afl caxis2_placement 3d .= axis2_placement 3d((‘al’, origin,

poOS z, pos_X);

a’ . axisZ2_placement 3d .= axis2_ placement 3d (‘a2 ctop,

dperp, dslope);
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pl . plane :=plane ('pl', a2);

cyl : eylindrical_surface := cylindrical_surface (‘'cyl', a1, rad);
sphere : spherical_surface := spherical_surface ('sphere’, a1, rad);
CIrc . circle :=circle (‘circ', a1, rad);

elll . ellipse = ellipse(‘elli’, a2, majrad, rad);

cpoint : cartesian_point .= cartesian_point (‘cpoint’, [(orc + rad),
orc, orcl);
epoint : cartesian point:=
cartesian_point (‘epoint’, [(orc + rad), orc,
(orc + h-rad)));
vertc :vertex_ point :=vertex point (‘vertc', cpoint);
verte :vertex point:=vertex point (‘verte', epoint);

edge1 :edge curve :=edge curve (‘edgel’, vertc, vertc, circ, TRUE);
edge? : edge curve :=edge curve (‘'edge?’, verte, verte, elli, TRUE);
oe1 . oriented _edge :=oriented_edge (‘oe1', edge1, TRUE);

oe2 :oriented edge :=oriented edge (‘'oe2', edge2, TRUE);

loopc :edge loop :=edge loop ('loopc', ['oe1']);

loope :edge loop :=edge loop ('loope’, [oe2]);

bc . face outer bound :=face outer bound ('bc', loopc, FALSE);
be . face outer bound :=face outer bound ('be’, loope, TRUE);
beylbot : face _bound :=face bound ('beylbot’, loopc, TRUE);

beyltop : face_bound :=face bound ('beyltop’, loope, FALSE);

curved face:face surface .=face surface('curved face', [bcylbot,
beyltop], cyl, TRUE);
top_face :face surface :=face surface ('top_face', [be], pl, TRUE);
bottom_face : face surface :=face surface (‘bottom_face’, [bc],
sphere, TRUE);
END PARAMETER,;

SCHEMA DATAcyl sph_shell ctxt;
CONSTANT
rt2 ==sqrt(2.0);
rt3 ==sqrt(3.0);
END CONSTANT;
cfs = connected face set {SUBOF(@tri);

cfs _faces -> (@curved face, @top_face, @bottom_face);

SUPOF(@cyspshell);} ;
tri = topological representation_item {SUBOF(@ri); SUPOF(@cfs);} ;

ri =representation_item {name -> 'cyspshell’; SUPOF(@tri); };
cyspshell = closed_shell {SUBOF(@cfs); };

END SCHEMA DATA;

END CONTEXT;
(‘#

E.4.2 KoHTekcT 0bbekTacone shell

OCT P UCO 10303-513—2009

[HaHHbIN KOHTEKCT ONUCLIBAET NPaHn, HeobXoanmble Ans onpeaeneHns 3aMmKHy TbiX 060N04YEK KOHNYECKON POPMBbI C
KPYrmbIMWU, SNNUNTUYECKUMUK, TMnepbonnyecknmm nnu napabdbonnyeckumm rpaHsimn. KoOHyc MeeT BEPLUMHY C KoopauHaTa-
MU (Orc,0rc,orc), NONTOBUHHBLIN yron npu BepwmnHe 30° n ocb, NnapannenbHyto ocu z. [epneHankynsap K Kaxgown nnockown rpa-

HW OPTOrOHAarneH K HanpaBneHnto OCU Yy N PacnonoXXeH nog OUKCUPOBAHHbBIM YITIOM.

[TpnumeyaHune— Ob6bekThl plane_angle_unit 4onxHbl ObITb ONPegenexHbl B rpagycax.

Pa3Mepb! pe3ynbTUpYyoLWen 060No0YKN OMKHBI PErynupoBaTbCa U3AMEHEHMEM 3HAYEHNN paccTosiHuMK dc, de, dh, dp

OT BEPLIMHbI KOHYCA 40 TOYEK Nepece4HeHunsi ¢ OCbo KOHYCa MNIMOCKOCTEN OKPYXHOCTU, rmnepoonbl, napabornbl COOTBET-

CTBEHHO.

29



OCT P UCO 10303-513—2009

[1Be cmexHble 060N04YKM MOryT BbITb ONpeaeneHbl NPOCTON KOHMYECKOW 060N0YKON C ANNMUNTUHECKUM OCHOBaHNEM
1 bonee CrnoXxXHou KOHNMYECKOW POPMON C NINOCKUMU TPAHAMMN 3NNUMNTUYECKOW BEPLLUHbBI, KPYIrNoro OCHOBaHUA U rnnepbonu-
YECKOW N nNapabonnveckon cTopoHamu. Y OCHOBaHUSA €CTb ABa NPsiMbIX pebpa, napannenbHbIX OCU .

Bce rpaHnubl onpegenerbl nocpeacTtsom obbekToB edge loop ¢ ncnonb3oBaHmnem 06bLekToB line nnm conic nnu

nocpeacTBom obbekTa vertex_loop.

%)
CONTEXT cone shell;
WITH aic_elementary brep;

PARAMETER
orc . length_measure :=0.0;
dc . length_measure .= 200.0;
de . length_measure .= 20.0;

(* Mpumevanmne: dp n dh gonxHbl 66ITb BONbLIE YEM PacCcTOsIHME dC
00 Da30BON OKPYKHOCTU. BO n3bexxaHne nepeceyeHnm ¢ BEPXHUM 3NIUMCOM,
OOITKHbI BbINONMHATECA cooTHOWeHusas dh > 7.47 de, ndp > 1.27 de *)

dh . length_measure ;= 300.0;

dp . length_measure := 250.0;

emaj . length_measure = de*(rt3/rt2);

emin - length_measure ;= de*(rt2/2.0);

haxis . length_measure := 0.5*dh™rt3/rt2;

himag - length_measure :=dh*sqrt((rt3 - 1.0)/8.0);

vh . length_measure :=sqrt((rt3 - 1.0)*((2.5-1.5*rt3)*dh*dh +

dc*d h*(3.0*rt3 - 5.0) + 4.0*dc*dc*(2.0 - rt3)/3.0));
(* pasmelleHne ykasaHo Ansi KoHyca, 0a3oBon OKPYXHOCTUY, annunca, napadonbsl v rmnepbonsl, COOTBETCTBEHHO:

’)

origin . cartesian_point ;= cartesian_point(‘origin',[orc, orc, orc));
cbase . cartesian_point ;= cartesian_point (‘cbase’,
[ore, orc, orc - dc));
ecent . cartesian_point .= cartesian_point('ecent’,
[orc+0.5%de, orc, orc-1.5*de]));
hcent . cartesian_point ;= cartesian_point('hcent’,
[orc+dh*(rt3 + 1.0)/8.0, orc, orc + dh*0.375*(rt3 - 1.0)]);
ppoint . cartesian_point ;= cartesian_point(‘ppoint’,
[(orc- 0.5*dp/rt3), orc,(orc- 0.5%dp)]);
epoint . cartesian_point ;= cartesian_point(‘epoint’,

[orc + 0.5*de*(rt3 + 1.0), orc, orc - 0.5*de*(3.0 + rt3)]);
(* TOUKM NepeceYeHns KPUBbLIX BTOPOIro nopsigka ¢ ninockoCTbio OCHOBaHUSA: ™)
ppb1 . cartesian_point ;= cartesian_point('ppb1’, [orc +
(dc - dp)/rt3, orc- (0.5*dp/rt3)*sqrt(8.0*dc/dp - dp), orc - dc));

ppb?Z . cartesian_point ;= cartesian_point('ppb2',[orc + (dc - dp)/rt3,
orc + (0.5*dp/rt3)*sqrt(8.0*dc/dp - dp), orc - dcl);

phb1 . cartesian_point ;= cartesian_point('phb1’,

[orc + (dp - dc)*(2.0 - rt3), orc - yh, orc - dc));
phb? . cartesian_point ;= cartesian_point('phb2’,

[orc + (dp - dc)*(2.0 - rt3), orc + yh, orc - dc]);
POS X . direction ;= direction ('pos_Xx/, [1, 0, 0]);
poOS vy . direction := direction ('pos_y', [0, 1, O]);
VeC y . vector ;= vector (‘'vec V', pos_ vy, 1.0);
poOS Z . direction :=direction ('‘pos_2Z', [0, 0, 1]);
denorm . direction :=direction (‘'denorm’, [1.0, O, 1.0]);
dhnorm . direction :=direction (‘'dhnorm’,

[(rt3+1.0), 0, -(rt3 - 1.0)]);

dpnorm . direction :=direction (‘dpnorm’, [rt3, 0, 1]);

(* nnockocTn annunca, napabonel, rmnepbonbl pacnonoXeHs! Nog yrnamm 45°,
30° n 15° OTHOCUTENBHO OCU KOHYCA ™)

dir e . direction :=direction ('dir_e', [1.0, 0, -1.0]);
dir h . direction :=direction ('dir_h',

[-(rt3-1.0), 0, -(rt3 + 1.0)]);
dir_p . direction :=direction ('dir_p', [1, O, -rt3]);
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a1
ac

dae

ah

ap

az

ple

plc
plh
plp
cone

circ
ell)
hyp
parab
linpb
linph

vertorc
verte
vertpb1
vertpb?
verthb1
verthb?2

edge1
edgeZ

edged
edgeb”

edgeb?
edgeb3

edgeb4

oef
oeZt
oelf
oedt
oe3f
oeb1t
oeb1f
oeb?2t
oeb2f
oebJ3t
oeb3f
oeb4t
oeb4f

loope
looppar

loophyp

caxis2_placement 3d.=axis2 placement 3d (‘al’, origin,
pPOS_Z, pOS X);
. axisZ2_placement 3d .= axis2 placement 3d (‘ac’, cbase, pos_z,

POS_X);

-axisZ2_placement 3d.=axisZ2_ placement 3d (‘ae’, ecent, denorm,

dir_e);

caxis2_placement 3d .=axisZ2 placement 3d (‘ah’, hcent, dhnorm,

dir_h);

. axis2_placement _3d .= axis2 placement _3d (‘ap’, ppoint, dpnorm,

dir_p);

. axis2_placement 3d .= axisZ2_ placement 3d ('a2’, cbase, pos_z,

. plane ;= plane ('ple’, ae);
. plane ;= plane ('plc’, ac);
. plane ;= plane ('plh', ah);
. plane ;= plane ('plp', ap);

POS X);

. conical_surface := conical_surface (‘cone', a1, 0.0, 30.0);

. circle ;= circle (‘circ', ac, (dc/rt3);

. ellipse = ellipse(‘elli’', ae, emaj, emin);

. hyperbola := hyperbola(‘hyp', ah, haxis, himag);
. parabola ;= parabola('parab’, ap, 0.25*dp/rt3);
:line :=line('linpb’, ppb1, vec v);

-line :=line(’linph’, phb1, vec vy);

. vertex_point ;= vertex_point (‘vertorc', origin);
. vertex_point ;= vertex_point (‘verte', epoint);
. vertex_point ;= vertex_point (‘vertpb1', ppb1);
. vertex_point ;= vertex_point (‘vertpb’, ppb2);
. vertex_point ;= vertex_point (‘'verthb1', phb1);
. vertex_point .= vertex_point (‘verthb2', phb2);

. edge curve ;=edge_ curve (‘edge1’, verte, verte, elli, TRUE);

. edge curve ;= edge_curve (‘edge?’, vertpb1, vertpb2,

parab, TRUE);

.edge _curve :=edge_curve (‘'edged’, verthb1, verthb2,
.edge curve .= edge curve (‘'edgeb1’, vertpb1, verthb1,

yp, TRUE);

circ, TRUE);

. edge curve :=edge curve (‘edgeb’, verthb1, verthb2,

linph, TRUE);

.edge curve .= edge_ curve (‘'edgebd’, verthb2, vertpb2,
circ,
.edge curve ;= edge curve (‘edgebd’, vertpb2, vertpb1,

TRUE);

linpb, FALSE);
. oriented _edge :=oriented edge (‘'oe1’, edge1, TRUE);

. oriented_edge .= oriented _edge (‘'oe2t’, edge2, TRUE

);

. oriented_edge ;= oriented _edge (‘oe2f', edge2, FALSE);

. oriented_edge .= oriented _edge ('oedt’, edge3, TRUE

);

. oriented_edge ;= oriented_edge (‘oe3f', edge3, FALSE);

. oriented _edge .= oriented_edge ('oeb1t', edgeb1, TRUE);

. oriented _edge ;= oriented _edge (‘'oeb1f', edgeb1, FALSE);
. oriented _edge ;= oriented_edge (‘oeb2t', edgeb2, TRUE);

. oriented_edge ;= oriented_edge (‘oeb2f', edgeb2, FALSE);
. oriented _edge ;= oriented_edge ('oeb3t', edgeb3, TRUE);

. oriented_edge ;= oriented_edge (‘oeb3f', edgeb3, FALSE);
. oriented _edge ;= oriented edge (‘oeb4t', edgeb4, TRUE);
. oriented_edge ;= oriented_edge (‘oeb4f', edgeb4, FALSE);

. edge loop ;= edge loop ('loope’, [oe1]);
. edge loop ;= edge loop ('looppar', [oebdt, oe?t]);
. edge _loop :=edge loop ('loophyp’, [oeb2t, oe3f]);
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loopbase :edge loop :=edge loop ('loopbase’, [oeb4f, oeb3t,
oeb?2f, oeb1f]);
loopcone :edge loop :=edge loop ('loopcone’, [oe2f, oeb1t,
oedt, oeb3t));
apexloop :vertex loop ;= vertex loop (‘apexloop’, vertorc);

bc . face _bound :=face bound ('bc1’, loopcone, TRUE);
bc2 . face bound :=face bound ('bc2', loope, FALSE) ;
be t :face outer bound:=face outer bound ('be t', loope, TRUE);
be f :face bound:.=face bound('be f, loope, FALSE);
bpar :face outer bound :=face outer bound (‘bpar’, looppar, TRUE);
bhyp :face outer bound:=face outer bound ('bhyp', loophyp, TRUE);
bbase :face outer bound:.=face outer bound('bbase’, loopbase, TRUE);
bcone :face bound :=face bound (‘bcone’, loopcone, TRUE);
vbound : face bound :=face bound ('vbound', apexloop, TRUE);
(* HeTblpe Nnockne rpaHn KoHyca *)
curved face :face surface :=face_surface (‘curved face’, [bcone,

be f], cone, TRUE);
tope face :face surface .=face surface ('tope_ face’, [be {],

ple, TRUE);

bottomc face:face surface :=face surface
('bottomc_face’, [bbase], plc, FALSE);
par_face :.face surface:=
face surface (‘par_face', [bpar], plp, TRUE);
hyp face :face surface .=
face surface ('hyp _face', [bhyp], plh, TRUE);

(* ['paHun KOHyca ¢ 3aNNUNTUYECKUM OCHOBAHUEM N BEPXHUM KOHTYPOM *)
top face . face surface :=face surface
('top_face', [be t, vbound], cone, TRUE);
bottome face :face surface :=face_surface ('bottome_face’,
[be f], ple, FALSE);

END PARAMETER,;

SCHEMA DATA cone shell ctxt;

CONSTANT
2 ==sqrt(2.0);
3 ==sqrt(3.0);
END CONSTANT;

ri1 = representation_item {name -> 'vconeshell’; SUPOF(@tri1);} ;

tri1 = topological representation_item {SUBOF(@ri1); SUPOF(@cfs1);} ;

cfs1 = connected face set {SUBOF(@tri);
cfs_faces -> (@top_face, @bottome_ face);
SUPOF(@vconeshell); } ;

ri2 = representation_item {name -> '‘condfshell'; SUPOF(@tri2);} ;
tri2 = topological representation_item {SUBOF(@ri2); SUPOF(@cfs2);} ;

cfs2 = connected face set{SUBOF(@1ri2);
cfs_faces -> (@tope face, @bottomc_face, curved face, par_face,
hyp face); SUPOF(@condfshell); };

vconeshell = closed shell {SUBOF(@cfs1); };
condfshell = closed shell {SUBOF(@cfs2); };

END SCHEMA DATA,;
END_ CONTEXT;

(*
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E.4.3 KoHTekcT oObekTatoroidal segment

HaHHbIM KOHTEKCT ONUCLIBAET rPaHn, HeobXxoanmele Ans onpeaeneHus CErMeHTa Topa, orpaHUYeHHOIo NIMOCKOCTS-
mu. Obbektamm edge_curve aBnaTes 06bekThl line, circular arcpolyline.

LleHTp TOpa pacnonoXxeH B Ha4vane KoopauHar, a ero LeHTparnbHOU OCbIo ABMAETCH OCb Z; MaKCUMarnbHbIV U MUHU-
ManbHbIN pagnycel Topa paeHbl 100 n 20. OrpannymBaroLwme NnockoCcTu 3agaHsl koopgnHatamm z = 0, x = 0umn x = 50. Bee
TOYKN NONMUITMHUIA PACTIONOXEHBI HA MOBEPXHOCTU TOPA € AONYCTUMbBIM OTKITOHEHNEM MmeHee yem 10E(-6).

Bce rpannubl onpegeneHsl nocpeactesomMm 0o6bektoB edge loop. OCHOBHbLIE pa3dmMepbl HE AOMKHbI UBMEHATBLCS.

°)
CONTEXT toroidal segment;
WITH aic_elementary brep;

PARAMETER

orc . length_measure ;= 0.0;

rad1 :length_measure :=100.0;

rad2 :length _measure .= 20.0;

rci . length_measure ;= 80.0;

rco . length_measure := 120.0;

origin : cartesian_point ;= cartesian_point (‘origin’, [orc, orc,

orc));

o . cartesian_point ;= cartesian_point ('p1', [50.0, 62.44998,
0.0]);

pcleft :cartesian_point .= cartesian_point (‘pcleft’, [0.0, 100.0,
0.0]);

pbleft : cartesian_point .= cartesian_point ('‘pbleft’, [0.0, 80.0,
0.0]);

ptleft :cartesian_ point .= cartesian_point ('ptleft’, [0.0, 120.0,
0.0]);

pos_Xx :direction :=direction ('pos_x/, [1, 0, 0])
pos_y :direction :=direction ('pos_v', [0, 1, 0]);
pos_z :direction :=direction ('pos_Z', [0, O, 1])
neg_x :direction :=direction ('neg_x', [-1, 0, O]);

vec_y :vector:=vector (‘'vec y', pos_ vy, 1.0);

afl ;axis2_placement_3d .= axis2 placement 3d (‘at’, origin,

pPoOS z, pos_X);
a’ -axis2_placement 3d:.=axis2_ placement 3d (‘aZ', pcleft,

neg X, pos_vy);
ad - axis2_placement 3d.=axis2_ placement 3d ('a3d’, p1,

poOS X, pos_2z);

base :plane .=plane ('base’, a1);

pleft :plane :=plane (‘pleft', a2);

pright : plane := plane ('pright’, a3);

torus :toroidal surface .= toroidal surface (‘torus’, at, rad1,

rad2);

circin : circle ;= circle (‘circin’, a1, rci);
circout : circle ;= circle (‘circout’, a1, rco);
circleft : circle ;= circle (‘circleft’, a2, rad2);
P2 . cartesian_point .=

cartesian_point ('p2', [50.0, 62.633918, 2.392932]);
p3 . cartesian_point .=

cartesian_point ('p3', [50.0, 64.92632, 8.609]);
p4 . cartesian_point ;=

cartesian_point ('p4’, [50.0, 67.325057, 11.8123625]);
pPS . cartesian_point ;=

cartesian_point ('p5', [50.0, 69.839261, 14.1766914]);
PG . cartesian_point ;.=

cartesian_point ('p6', [50.0, 72.479126, 16.03916]);
p’/ . cartesian_point ;=

cartesian_point ('p7', [50.0, 75.25605, 17.518988]);
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ols . cartesian_point .=

cartesian_point ('p8', [50.0, 78.182821, 18.660529]);
P9 . cartesian_point .=

cartesian_point ('p9', [50.0, 81.27384, 19.469096]);
p10 :cartesian_point .=

cartesian_point ('‘p10', [50.0, 84.5453828, 19.920975]);
p11 :cartesian_point =

cartesian_point ('p11', [50.0, 88.0159173, 19.9623578]);
p12 :cartesian_point =

cartesian_point ('p12', [50.0, 91.706487, 19.498351]);
P13 :cartesian_point =

cartesian_point ('p13', [50.0, 95.6411789, 18.343994]);
p14 :cartesian_point .=

cartesian_point ('p14', [50.0, 99.8476928, 16.24428]);
P15 :cartesian_point:=

cartesian_point ('p15', [50.0, 104.3580503, 12.3673625]);
p16 :cartesian_point .=

cartesian_point ('p16', [50.0, 107.225346, 8.046179]);
p17 :cartesian_point .=

cartesian_point ('p17', [50.0, 109.008344, 1.692583]);
p18 :cartesian_point .=

cartesian_point ('p18', [50.0, 109.0871212, 0.0]);

poly : polyline ;= polyline('poly', [p1, p2, p3,
p4, po, p6, p7, ps8, pY,
p10,p11,p12, p13, p14, p15, p16, p17, p18]);

|1 line:=line ('I1', p1, vec_y);

|2 line :=line ('I2', pcleft, vec y);

v . vertex_point .= vertex_point ('v1', p1);

vZ . vertex_point ;= vertex_point ('v2', p18);
V3 . vertex_point ;= vertex_point ('v3', pbleft);
v4 . vertex_point ;= vertex_point ('v4', ptleft);

edgeb1 . edge curve :=edge curve (‘edgeb1’, v1,v2, 11, TRUE);
edget1 :edge curve :=edge curve (‘edget1’, v1, v2, poly, TRUE);
edgeb?2 . edge curve :=edge curve (‘edgeb?2’, v1, v3, circin, TRUE);
edgeb3 . edge curve :=edge curve (‘edgebd’, v2, v4, circout, TRUE);
edgeb4 : edge curve :=edge curve (‘edgebd’, v3, v4, 12, TRUE);
edget? . edge curve :=edge curve (‘edget?’, v3, v4, circleft, TRUE);
oeb1t :oriented edge :=oriented edge (‘oeb1t', edgeb1, TRUE);
oeb1f :oriented edge :=oriented edge (‘oeb1f, edgeb1, FALSE);
oeb2t :oriented edge :=oriented edge (‘oeb2t', edgeb2, TRUE);
oeb2f :oriented edge .:=oriented edge (‘oeb2f, edgeb2, FALSE);
oeb3t :oriented edge :=oriented edge (‘oeb3t', edgeb3, TRUE);
oeb3f :oriented edge :=oriented edge (‘oeb3f, edgeb3, FALSE);
oeb4t :oriented edge :=oriented edge (‘oeb4t', edgeb4, TRUE);
oeb4f :oriented edge :=oriented edge (‘oeb4f, edgeb4, FALSE);
oet1t :oriented edge:=oriented edge (‘oet1t, edget1, TRUE);
oetl1f :oriented edge :=oriented edge (‘'oet1f', edget1, FALSE);
oet2t :oriented edge:=oriented edge (‘oet2t, edget2, TRUE);
oet2f :oriented edge :=oriented edge (‘'oet2f', edget2, FALSE);

loopb :edge loop .=edge loop ('loopb’, [oeb4dt, oeb3f, oeb1t,
oeb?2t]);
loopt . edge loop ;= edge loop (‘loopt', [oeb2t, oet1t, ceb3t,
oet2f));
loopleft :edge loop :=edge loop (loopleft’, [oeb4df, oet2t]);
loopright : edge loop :=edge loop ('loopright’, [oeb1t, oet1f]);

bbase : face outer bound:=face outer bound ('bbase’, loopb, TRUE);
btop :face outer bound:=face outer bound ('btop’, loopt, TRUE);
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bleft .face outer bound:=face outer bound ('bleft', loopleft,

RUE);

Bright ; face outer bound :=face outer bound ('bright’, loopright,
TRUE);

curved face :face surface :=face surface (‘curved face’, [btop],

torus, TRUE);
base face :face surface .=
face surface ('base face', [bbase], base, FALSE);
left face . face_surface =

face surface ('left_face', [bleft], pleft, TRUE);
right face :face surface =

face surface ('right_face', [bright], pright, TRUE);
END PARAMETER,;

SCHEMA DATAtor _shell ctxt;

ri =representation_item {name -> 'torshell' ; SUPOF(@tri);} ;

tri = topological _representation_item {SUBOF(@ri); SUPOF(@cfs);} ;
cfs = connected face set {SUBOF(@tri);

cfs_faces-> (@curved face, @base face, @left _face, @right _face);
SUPOF(@torshell); };

torshell = closed _shell {SUBOF(@cfs);} ;

END SCHEMA DATA;

END CONTEXT;
(*

E.4.4 KoHTekcT obbekTacylinder _union_polyline

[aHHbBIN KOHTEKCT ONMUCBLIBAET rPaHun, HeObBXoanmMble ANSA onpegeneHns rpaHen oobeanHeHns1 AByX UMINMHAPOB pas-
HbIX PpaanyCcoB.

[aHHbIN KOHTEKCT gaeTt npumep Hennockoro obvekra polyline n obvekrta face ¢ Tpems orpaHNYNBaOLWNMN KOHTY-
pamMu.

Bce rpaHnubl onpegeneHsl nocpeacteBomMm 06bekToB edge loop. OCHOBHbLIE pa3dmepbl HE AOMKHbI UBMEHATBLCS.

°)

CONTEXT cylinder _union_polyline;
WITH aic_elementary brep;

PARAMETER

orc :length _measure ;= 0.0;

rad1 : length_measure ;= 50.0;

rad2 : length _measure ;= 20.0;

11 :length_measure .= 80.0;
12 :length_measure :=-80.0;

origin : cartesian_point ;= cartesian_point (‘origin’,[orc, orc, orc));
ptop :cartesian_point .= cartesian_point (‘ptop’, [orc, orc, 11]);
pbase : cartesian_point .= cartesian_point (‘pbase’, [orc, orc, 12]);
pright : cartesian_point ;= cartesian_point ('pright’, [orc, |1, orc]);
pte :cartesian_point .= cartesian_point (‘pte’, [rad1, orc, I1]);
pbe :cartesian_point .= cartesian_point ('pbe’, [rad1, orc, 12]);
pre :cartesian_point:= cartesian_point ('pre’, [rad2, |1, orc]);

pos_X: direction := direction (‘pos_x', [1, 0, 0]
pos_ v . direction ;= direction (‘pos_v/, [0, 1, O]
pos_z:direction :=direction (‘pos_Z', [0, O, 1]

);
);
);
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al

a’z

at
ab
ar

base

top

.axis2_placement 3d .= axis2 placement 3d (‘al’, origin, pos_z,
pPOS X);
;axisZ2_placement _3d .= axis2 placement _3d ('a2Z', origin, pos v,
POS X);

. axis2_placement_3d .= axis2_placement_3d (‘at’, ptop, 7, ? );
axis2_placement_3d .= axis2_placement_3d (‘ab’, pbase, ?, ?);
- axisZ2_placement 3d .= axis2_ placement 3d (‘ar', pright,

pPOS_Y, POS_X) ;

. plane :=plane ('base’, ab);
. plane ;= plane (‘top', at);

plright : plane ;= plane ('plright’, ar) ;

cyl

cyl2

circtop

. cylindrical_surface ;= cylindrical _surface (‘'cyl1', a1, rad1);
. cylindrical_surface = cylindrical _surface (‘'cyl2', a2, rad2);

. circle :=circle (‘circtop’, at, rad1);

circbase : circle ;= circle ('circbase’, ab, rad1);
circright : circle ;= circle (‘circright’, ar, rad2);

o

. cartesian point ;=
cartesian_point ('p1', [0.0, 50.0, 20.0));
. cartesian point .=
cartesian_point ('p2', [3.4729636, 49.8792394, 19.6961551));
. cartesian point ;=
cartesian_point ('p3', [6.8404029, 49.529879, 18.793852]);
. cartesian point .=
cartesian_point (‘p4', [10.0,48.9897949, 17.3205081]);
. cartesian point .=
cartesian_point ('p5', [12.8557522,48.31904, 15.320889]);
. cartesian point .=
cartesian_point ('p6', [15.3208889, 47.5948565, 12.8557522]);
. cartesian point .=
cartesian_point ('p7', [17.3205081, 46.904158, 10.0]);
. cartesian point ;=
cartesian_point ('p8', [18.7938524, 46.3334772, 6.84040287]);
. cartesian point .=
cartesian_point ('p9', [19.6961551,45.95717, 3.4729635]);
. cartesian point .=
cartesian_point ('p10',[20.0, 45.8257569, 0.0]);
. cartesian point .=
cartesian_point ('p11', [19.6961551,45.95717,-3.4729635]));
. cartesian point ;=
cartesian_point ('p12', [18.7938524,46.3334772,—6.84040287]);

. cartesian point ;=

cartesian_point ('p13',[17.3205081, 46.904158, —10.0]);

. cartesian point ;=

cartesian_point ('p14',[15.3208889, 47.5948565, —12.8557522]);

. cartesian point ;=

cartesian_point ('p15',[12.8557522,48.31904, —15.320889]);

. cartesian point ;=

cartesian_point ('p16', [10.0, 48.9897949, -17.3205081]);

. cartesian point .=

cartesian_point ('p17', [6.8404029, 49.529879, —18.793852));

. cartesian point ;=

cartesian_point ('p18', [3.4729636, 49.8792394, —19.6961551]);

. cartesian point .=

cartesian_point ('p19', [0.0, 50.0, —20.0]);

. cartesian point .=

cartesian_point ('p20', [-3.4729636, 49.8792394, —19.6961551]);

. cartesian point .=

cartesian_point ('p21', [-6.8404029, 49.529879, —18.793852]);

. cartesian point .=

cartesian_point ('p22', [-10.0, 48.9897949, —17.3205081]);



vl vertex point:
vZ . vertex point:
v3 . vertex point:
vd vertex point:

. cartesian point ;=

cartesian_point ('p23', [-12.8557522,48.31904, -15.320889]);

. cartesian point .=
cartesian_point ('p24', [-15.3208889, 47.5948565, —12.8557522]);
. cartesian point .=

cartesian_point ('p25', [-17.3205081, 46.904158, —10.0]);

. cartesian point =
cartesian_point ('p26', [-18.7938524,46.3334772,—6.840402871]);
. cartesian point ;=

cartesian_point ('p27', [-19.6961551,45.95717, -3.4729635]);

. cartesian point ;=

cartesian_point ('p28', [-20.0, 45.8257569, 0.0]);

. cartesian point ;=

cartesian_point ('p29', [-19.6961551,45.95717, 3.4729635]);

. cartesian point ;=

cartesian_point ('p30', [-18.7938524,46.3334772, 6.84040287]);

. cartesian point ;=

cartesian_point ('p31', [-17.3205081, 46.904158, 10.0]);

. cartesian point .=

cartesian_point ('p32', [-15.3208889, 47.5948565, 12.8557522]);

. cartesian point ;=

cartesian_point ('p33', [-12.8557522,48.31904, 15.320889]);

. cartesian point .=

cartesian_point ('p34', [-10.0,48.9897949, 17.3205081]);

. cartesian point ;=

cartesian_point ('p35', [-6.8404029, 49.529879, 18.793852]);

. cartesian point ;=

cartesian_point ('p36', [-3.4729636,49.8792394, 19.6961551]);

polyline := polyline ('poly’, [p1, p2, p3, p4, p5, po,
p’/,p8,p9, p10,p11,p12,p13, pl14, p15, p1b6, p17,
P18, p19, p20, p21, p22, p23, p24, p25, p26, p2/,
p28, p29, p30, p31, p32, p33, p34, p35, p36, p1]);

vertex_point (‘'v1', p1);

vertex_point (‘'v2', pte);
vertex_point (‘'v3', pbe);
vertex_point (‘'v4', pre);

edgemO :edge curve :=edge curve ('edgem0', v1, v1, poly, TRUE);

edget”

. edge_curve :=edge_curve (‘'edget1’, v2, v2, circtop, TRUE);

edgeb?2 :edge curve ;=edge curve (‘edgeb?’, v3, v3, circbase, TRUE);
edger3 :edge curve:=edge curve (‘edger3’, v4, v4, circright, TRUE);

oemOt
oemOf
oet1t
oet1f
oeb2t
oebZf
oer3t
oer3f

loopb

. oriented_edge = oriented _edge ('oem0t', edgemO0, TRUE);

. oriented _edge = oriented _edge ('oemOf', edgemO, FALSE);
. oriented _edge :=oriented_edge ('oet1t’, edget1, TRUE);

. oriented_edge :=oriented _edge ('oet1f', edget1, FALSE);

. oriented edge :=oriented_edge ('‘oeb2t', edgeb2, TRUE);

. oriented edge :=oriented_edge (‘oeb2f', edgeb2, FALSE);

. oriented edge :=oriented edge ('oer3t', edger3, TRUE);

. oriented _edge :=oriented edge ('oer3f', edger3, FALSE);

. edge loop :=edge loop ('loopb’, [oeb2f]);

loopt : edge loop :=edge loop (‘loopt', [oet1t]);

loopmi
looprt
loopbt
looptt
loopmi
looprf

dt :edge loop:=edge loop (‘loopmidt, [oemOt]);
. edge loop :=edge loop ('looprt’, [oer3t]);
. edge loop :=edge_loop ('loopbt’, [oeb2t]);
. edge_loop := edge_loop ('looptf, [oet1f]);

df :edge loop:=edge loop ('loopmidf, [oemOf]);
. edge loop :=edge loop ('looprf’, [oer3f]);
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bbase :face outer bound:=face outer bound ('bbase’, loopb, TRUE);
btop  :face outer bound:=face outer bound ('btop’, loopt, TRUE);
bright :face outer bound :=face outer bound (‘bright’, looprt, TRUE);
bmidt :face bound:=face bound ('bmidt', loopmidt, TRUE);

bmidf :face bound:=face bound ('bmidf', loopmidf, TRUE);

bey1top : face bound :=face bound ('bey1top’, looptf, TRUE) ;

bcy1b :face bound:=face bound ('bcy1b’, loopbt, TRUE);

bcy1lm :face bound:=face_ bound ('bcy1m’, loopmidt, TRUE);

bcy2m :face bound:.=face bound ('bcy2m’, loopmidf, TRUE);

becy2r :face bound:=face bound ('bey2r', looprf, TRUE);

cyl face1 :face surface .:=face surface ('cyl facel’,

[bcy1top, bcy1m, bey1b], cyl1, TRUE);
cyl face2 :face surface :=face surface ('cyl faceZ2’,

[bcy2m, bey2r], cyl2, TRUE);
base face:face surface =

face surface ('‘base face', [bbase], base, FALSE);
top _face :ftace surface .=
face surface ('top face', 'top_face', [btop], top, TRUE);
right_face :face surface =
face surface ('right_face', [bright], plright, TRUE);

END PARAMETER,;

SCHEMA DATAcyl un_poly ctxt;

ricx =representation_item {name -> 'cxcshell’; SUPOF(@tricx);} ;

tricx = topological representation_item {SUBOF(@ricx); SUPOF(@cfscx);};

cfscx = connected face set {SUBOF(@tricx);
cfs faces-> (@cyl facel, @cyl face2, @base face, @top face,
@right_face);, SUPOF(@csxshell); } ;

cxcshell = closed _shell {SUBOF(@cfscx);} ;
END SCHEMA DATA;

END CONTEXT;

(*‘

38



OCT P UCO 10303-513—2009

Mpunoxenve OA
(cnpaBo4HOe€)

CBeAeHNA 0 COOTBETCTBUU CCLITOYHbIX MeXAYHapoAHbIX CTaHAapTOB
CCbINMOHbIM HauUuoOHanbHbIM cTaHaapTaM Poccunckon ®@epgepaunum

Tadbnwua HOA1

OBo3HavYeHUne CChINMOYHOro CTeneHb
OBo3HavYeHUne n HaMMeHOBaHMe COOTBETCTBYIOLLEro HAUMOHANBLHOIO cTtaHaapTa
MEXOYHAPOAHOro craHaapra COOTBETCTBUSA
NCO/M3K 8824-1:1995 1D [OCT P MCO/M3K 8824-1—2001 NndopmaunoHHasi TEXHOMOTUAL.

AbcTpakTHasi cuHTakcuyeckas Hotauus sepeum ognH (ACH.1). Yacte 1.
Cneyndmkaums OCHOBHOW HOTaALUNW

NCO 10303-1:1994 IDT [OCT P NCO 10303-1—99 Cwucrtembl aBTOMaTU3aUUN MPOUIBO-

ACTBa U UX nHterpaums. NpeacraBneHmne gaHHbIX 06 nagenmm n oomeH
3TUMU AaHHbIMK. HacTb 1. Obwme npeactaBneHnss 1 OCHOBOMonarato-

LLiKe NPUHLMNbI

NCO 10303-11:1994 IDT [OCT P MCO 10303-11—2000 Cuncrtembl aBToOMaTU3auumn Mnpouns-

BOACTBA U X nHterpaumvs. lNpeacrasnenme gaHHbiX 06 n3genum mn ob-
MeH 3TUMM AaHHbiMK. Yactb 11. Metoabl onucanusa. CnipaBovHoe
PYKOBOACTBO Mo A3blKky EXPRESS

NCO/TO 10303-12:1997 IDT [OCT P NCO/TO 10303-12—2000 Cuctembl aBTOMaTU3aALUN MPO-

M3BOACTBA U UX UHTEerpaums. lNpeacraBneHne gaHHbIX 06 n3genum m
obmeH 3tumun gaaHHbiMn. Yactb 12. MeTtoabl onncanusa. CnpaBovyHoe
PYKOBOACTBO Mo A3blky EXPRESS-I

NCO 10303-41:1994 IDT [OCT P NCO 10303-41—99 Cwucrtembl aBToMatnlaumm nponsBo-

NCTBa U uX nHterpauus. lNpeacrasneHne gaHHbix 06 nagennmm n obmex
aTMMKM gaHHbiMKU. YacTte 41. VIHTerpupoBaHHble 0606LWEHHbIE pecyp-

cbl. OCHOBbI ONMMCaHUsA U NOAAEPXKKN N3aennm

MCO 10303-42:1994 — x

NCO 10303-43:1994 IDT [OCT P NCO 10303-43—2002 Cucrtembl aBToMaTU3auumn Mnpouns-
BOACTBA U UX HTerpauus. lNpeacrasnenme gaHHbiX 06 nagenum n ob-
MEeH 3TuMKM AaHHbiMu. Yactb 43. VHTerpupoBaHHble 0606LWEHHbIE
pecypcbl. CTPYKTYpbl NpeacTtaBneHnm

MCO 10303-202:1996 — *

NCO 10303-514: 1999 IDT [OCT P MCO 10303-514—2007 Cucrtembl aBToOMatu3aumnm rnpouns-
BOACTBA U UX nHterpaumvs. lNpeagcraBneHne aaHHbiX 06 nagenum n ob-
MEH 3TUMM AaHHbIMU. YacTb 514. [lpuknagHble MHTEPNPETUPOBAHHbLIE
KOHCTPYKUUKW. PaclumpeHHoe rpaHn4vyHoe npegcrasrieHue,

* COOTBETCTBYOLWMN HALUNOHANbBbHbIN cTaHAapT OTCyTCTBYET. 1o ero yrBepxgeHus pekoMmeHayeTcs Ncnonb3oBaTth
nepeBoq Ha PyCCKNN SA3blK 4aHHOIo MeXayHapoaHoro ctaHgapra. [lepesog gaHHOro MexgyHapoaHoro craHgapTra Ha-
xoautcsa B PeaepanbHOM MHPOPMALUOHHOM (POHAE TEXHUYECKUX PEernameHToB U CTaHJapTOB.

[TpnmedaHune—B HacToawen Tabnuue NCNonNb30BaHO cneayoLwee ycnoBHoe 0603Ha4YeHNe CTENEHN COOT-
BETCTBUA CTAHOAPTOB:
- IDT — naeHTM4YHbIE CTAHAAPTHI.
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OCT P UCO 10303-513—2009

YOK 656.072:681.3:000.354 OKC 25.040.40 [187 OKCTY 4002

KntoueBble cnoBa: aBTOMaTU3aLMsa NPOU3BOACTBA, CpeAcTBa aBToMaTu3aumm, MHTerpauus cucteMm aBToMa-
TU3aL MM, NPOMBILLNEHHbIE N3enud, npeacraBneHne AaHHbIX, 0OMeH AaHHbIMU, NPUKNaaHbIE UHTEPNPETUPO-
BaHHble KOHCTPYKUMW, NoAOepKKa XXU3HEHHOro UUKa n3genunn, rpaHn4Hoe npeacraBneHmne
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