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Mpeaucnoewne

Lena 1 nprsuEnge cCTadgapTMaagmry B Pocoridckon Penepaynd yoTasoeneqHs PegepansHisi 3akaHomM
oT 27 gexabpa 2002 r. Ne 184-03 « 0 TeXHHU4eCHOM DEryIMDOBaHMHAS, 8 NDARKNE MPHUAMEHEHHA HALMOHANEHEBIX
craHgaptTos Pococuackoln Tegepaumn — MOCT P 1.0—2004 «Crangaptusauvs B Pocowihckod Denepaums.
CHCHOBRHLIE MOMCWEHWRD

CeeaeHus 0 cTaHpapTe

1 MNOGroToOBNEH MNocyoapcTaaHHbBIM HAYYHEM yYpexgeden sLeHTpansied HayYHo-Hecneqosa-
TENBECKMA M ONBTHO-KOHCTDYETORCHMIE MHCTUTYT pOBOTOTEXHMEN ¥ TEXHWYECHON HADEDHETHHM: Ha OCHOBE G-
GCTREHHGMD ayTEHTHYHON Nepea0na CTAHAAPTA, YEAIAHHOMD B NyHKTE 4

2 BHECEH TexXH{YeCkMM KOMWTETIM N CTaHAApTHIALKA TK 458 ¢« MHdopsauqoHHan NoaoepHES wHs-
HEHHDIO LWKNE M3Oennide

3 ¥YTBEPH.,OEH W EBEJEH B OEACTBME Mpukazom GanspansHoro areHTeTEa N TEXHWYECKOIMY pe-
rYNUDOBAHMIED M MeTponoruK oT 11 smapta 2008 r. Ne 38-cT

4 HacToAWMA CTAHGApT WOEHTHYEH MesgyHapodHoMy cTadgapTy MCO 10303-512:1988 wCucTemel
ABRTOMATHIALMM NPOMABOACTREA W MY MHTErpauydA. MNpegeTapnedne nasHeEx oF uagenad u oBMeH 3THMK 03 H-
HEIMK. HacTe 512, MprENagHLie KHTepNpeTHpOBAHHLIE KOHCTRYEUMA. MHECIOrpadHoe rpaniyHos Npeacy aane-
Huesr (150 10303-512:1299 «Industrial automation systems and integration — Product data representation and
exchange — Part 512: Application interpreted construct: Faceted boundary representations).

Mp# NPUMEHEHMK HACTOALLEMD CTAMAADTA DEKDMEHIYETCA WCNONLICEATE BMECTO CORUMOMHGEIX MM T YHA-
pOOHEY CTAHOAPTOE COOTBETCTEYIOLLWE WM HALMOHANLHLIE CTAHOAPTEl PoccHickod Penspalun, CRENEHHA O
KOTOPRRR NOMBEEHL B OONONHATENEHOM NPANCKeHAW F

5 BBEOEH BMNEPBLIE

Michopaalus ob vaMeNeHLUAX K HACMOAWEMY Cmandapmy Tyaunyamo g exe2oduo uadagaamon k-
POpMAELUTHROM YRaZameans « HEUUOHSNENEIE CMandapmbie, 8 MErCT UIMEHEHUL U RONDEaaR — & SNeiE-
CAYHD Uadaaaamery UMBODMALLIOHKEY YKaIamenax «Hayloransiee cmandapmes. B criydas nepecmomps
{Aanedbl) LAY OMMeHsl FACMOFLWE20 cimakdapma Conmaamomayies yeedomtakue Bydam onyinuxkoeano
@ ENSMECAYHD L3dasas MOM LHHODMELLUGHHOM yiaiameansa «Hayionansyeie cmakdapmeads. Coomasmcma)-
WwLan UHihopMauna, yeedoMaarue L MEasCmsl DAIMBLSRMNCA Makke 8 UHDODMELLOHHON CLOMaMe obLLes0
MOMBIOEIHUA — Ha OiPULUATEHOM calme Tadepansyosn a2eHMCmEea No MeXHUYECKOMY DESYNUDOEIHUNY L
MEMPONOEUUY & camu Humepuanm

@ Crawgaptvwdrops, 2008

HacTOALWA CTAHOART HE MOKAT BkiTe NONHOCTEND WM YACTHYHO BOCNPOKIREAEH, THDAMWPORAH W pac-
NEOCTRAHEH B KAYBCTBE OMNUWANEHOM wanaHua Gea paspeleaHra DefepansHorD areHTeTEa No TeXHUHECKD-
MY PEryNIMpOBAHWIO W METPONOTHK
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Beegenune

Crangapte komnnexrca WICO 10303 pacnpocTRaMAKiTCA Ha KOMNROTEDHOE NpegcTapneHse nHdopma-
Unk 08 nagendax 1 cOmMed JadHsmn 00 nagenyax. KX uenso ARNseTcA oHecneyeHMe HenTpansHoro MexaHua-
w3, CNOCOBHOM ONACHBATE HATENWMA HA BCEM NPOTAHEHWN WX MHIHBEHHOTS LWKNA. 3TOT MEXaHiam NDUMEHM
HE TONEHS ANA HERTpANEROro obmera dainany, Ho ABNRETCA TAKKE OCHOBOH ONA PEANUIALMK W COBMECTHO-
ro gocTyna k Gaszas AaMHes of M3genqax M opradnIauMn apxrBMpoBaHKA.

CravpapTe: komMnnerca MO0 10303 npencrasngior cobol Habop OTOeNbHD HIJARAEMBIX CTAHOADTOR
(uacTer). CTaHgapTel AaHHOTD KOMONEKCE OTHOCATCR K OOHOR M3 CREOYLMY TEMETUYNECKWE TPYIN! METOLE
OfNMCAHNA, METOORI PEANHIALHK, METOIONOTHR M OCHOBE! ATTECTALMOHROND TECTHROBAHWA, HHTEIPHPOBAHHSIE
obobWeHHEE PRCYPCH, WHTEMMUPORAHHLIE MNPUKNAAHEIE DECYPCH, MPHKNAGHEE NPOTOKOME, KOMANEHTE
AGCTPAKTHBE TECTOR, NPMKNAGHEE WHTEPNDETHROBANHEE EOHCTRYELAW M NPUENagHse Mogynd. HacToawmi
CTEHOAPT BYOOWT B IRYNNY NPMENSAHEIN MHTERNPETHRPOBAHHbLI KOHCTDYKLIA.

[TpHENagHan MHTEpNEeTHPOoRAHHAR KOHCTPYEUKA (TTHK) cbecnedueaaT NOMYEckyio pynNMpoRKyY MHTEp-
NPETHPOBAHHLIX KOHCTPYHLAA, NOLOE0HWBE LAY KOHEDETHYIO (yHELMOHANEHOCTE ONA HCNONLIOBAHKWA O34
HulXx 0F H3genud B pasHoobpasdbld OpMKNagHes  KoHTekcTax. MHTepnpaTHpOoBaHHaA  KOHCTRYELMA
npegcTaenaeT cobod olqHYIc MHTEPNDETAUMED MHTEMPWPOBAHHEX PECYDCOR, NOGNepRUEaIOWYD Tpebora-
HHA CORMEBCTHOMD MCNONBI0EAHWA MEMODMALMK NPHENAOHEIMA NPOTORONAMM,

HacToaluWi cTangapT oNpeaenasT NpMENAaHYe WHTERNDeTHpOBaHHY KOHCTRYELMD ANA ONUCaHHA
rEEHMYHOND NPSOcTAENSHWA TBERLOMD TENE © MNCCEMMKN TPaHEMK W HEABRHCR TONOROMER.
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HAUMOHANBHBIA CTAHIOAPT POCCUMACKOW GELEPALMM

CucTeMEl ABETOMATHIALMM MPOMIBOACTEA W MX HHTErpaLWA
NPEOCTABNEHWME OAHHBIX OB M3OENWK W OEMEH 3TUMW DAHHEBIMIK
Yacte 512
MpuEnagHBIe AHTEPNPAETHPORAHHEIE KOHETPYEUWK. MHororpaHHoe rpaHMYyHoe NPeSCcTABNEHHE

Industrial sutornation sysiems and Integration. Product data representation and exchange.
Part 512. Application Interprated constructions. Faceted boundary representation

Nara epegesna — 2008—00—01

1 OBnacTs npUMeHEHHUA

HacToAwKA cTaHnapT onpelanfaeT HETepnpeTanun obobweHHbX pecypcos, 0BecneYHBaKLLYH COoOT=
BETCTEWE TPEGOBAHWAM K ONPEASnaHHIs TREXMERHOA opME NOCPEACTEOM MOOEMNH TDAHWYHOTD NpaacTaRNE-
HUA C NNOCKAMA MEHAMA ¥ HERBHD 3a0aHHEIMA NPAMCNMHEAHEIMIE pedpamy # NPeOcTABRNSHKK OOHOA HMITK
HECKONEKKE Takus opm obwerToM faceted _brep_shape_representation.

TpeboraHMA HACTOAWETD CTAMAARTA PACNPOCTRAKAINTCA Ha:

< TPEXMEQHYID MEORETRHIO,

= TpaMWdHLE NPEOCTABNEHNA,

= Berep MOJend;

= MHOrorpaHHeR B-rep sModen,

- MONHECHTYRE,

= HEOTDAHWYEHMYID TEOMETRMI,

= WCNONBA0BAHKWE TONOMOMMK ANA ONPAHHYEHUA TEOMETRHYBCKHY OO BeKTOR,

- FEOMETRHYECKHE NPeoBpasnBaHm A,

TpeboRaHWA HACTOALLETD CTAMOAPRTE HE PACTIPOCTDAHAKTCA Ha:

< OBYMEDHYIO Te0sMEaTpWio,

= KpHBLIE;

- ABHEE onpefenaHna pebep;

NOBEPXHOCTIA, HE ABNAKWMWECA NNOCKOCTAMK,
= BhIHECEHHEE KPMBRIE M MOBBDRHOCTH.

2 HopmaTHBEHLIE CCLINKK

B HacToAWEeM CTAHOaRTE WCNoNeI08aHE! CORUMEN HE CHSOYROLKE MEXIYHAPOOHLE CTAHOARTLL

WCOVM3K 8824-1:1995 MudopsmaupoHHee TEXHCONoTHK. Baanmoceads OTEPEITRIX cHeTeM. ABCTpakTHan
CHHTAKCHYBCKAA HOTAUWA BERCHM oOuH (ACH 1) HacTe 1. CneyndmEauma oCHOBHOH HOTaLMKM

WMCO 10303-1:1994 CrcTemMisl aBTOMaTHZAUMK NPOUMIBOSCTEA K KX MHTerpaurs. MNpegcTapneqwe gaM-
e 00 MIgenHiA W obMeH 3THMH gadHeME. HacTes 1. OBwwe NpedcTaBneHy A W OCHOBOMONAT 3L WE NRMHLWNE

HMCO 10303-11:1994 CucTemMsl aBTOMATHIAUMH NDOMIB0OCTEA M MX HHTErpayud. MNpedcTasneHme JaHq-
HEX 00 M3DenHH 1M ODMEH 3THMH SaHHBIMH. HacTe 11. MeTogke ondcasyA. CnpasoyHoe pYKOBOICTRS N0 ALY
EXPRESS

MCO 10303-12:1997 CucTeMel AETOMATHIALWE NPOHIBOOCTES W WX HHTErpaunA. NMpeqcTapneqqe gaHq-
Hbix 00 MAOenHM 1 -O0MEH 3THMH JaHHBMK. HacTe 12 MeTogs onMcasya. CnpaBoyHos DYKOBOOCTAC MO ALY
EXPRESS-I

Waganue ohHUnaEnLHOE
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MCO 10303-41:1994 CucTemi 2ETOMATHIAUMK NPOMIESICTES M MY MHTerpauus. MNpeacTaaneHdne Jaq-
HulX 0F HAOENWH i OBMEH ATHMK OaHHsMK. HacTe 41. MHTerpMpoBaHHse obioblieHHEE pecyposl. CoHORE
OfNMCAHMA W NOOOSDMEA WAGENKHA

MCO 10303-42:1984 CrcTeMe aETOMATHIAUMK NROMIBOOCTES M X MHTErpauua. MNpeacTasnerke JaH-
HalX 05 Hagenuy i oDMeH ITHMY gauHeMd. YacTe 42, MHTerpupoaardeie 0bobleaHHese pecyporl. [ eomMeTpr-
YECKOE 1 TONONOMMYECKoe NPeacTaARNEHUE

MCO 10303-43:1994 ChcTEME! ABTOMATHIALMK NPOMIBOLACTES M MX MHTerpauuMa. NpaocTasnexsne Qak-
Hiix 00 Haganuk 1 o0MaH aTHMA JaHHbibe. HacTe 43, MaTerprposadteie ofoblyaiteie pacyposl. CTRYKTY Db
NpencTasnaHtE

WMCO 10303-202:1996 CucTemMbl ABTOMATHIALMK NPOMIBOOCTEA W MY WHTErpauwd. MpeactasneHWa
OAHHEX 00 WAOENAK W OOMEH ATHMA JaHHsMK. HacTe 202, Npuinandse NRPoToEONB. ACCOUMaTHBHLIE YepTe-
M

3 TepMMHBI W ONpeaeneH1n

3.1 TepmwHel, onpegensHisie 8 WCO 103031

B HAcTOAEM CTAHOADTE NPMMEHEHE CNEOYIOLLAE TEDMAHES
- npunoxedde (application);

- NpUENAaHORA koHTeKeT (application context);

= npruEnaasoi nporokon, NN (application protocol, AP);

= METOM peanuiaumri (implementation method);

- WHTErpMpoBaHHBLIA pacypc (integrated resource ),

= WHTEpPNpaTauua (interpretation);

AanHele ob wagenud (product data).

3.2 TepmuHel, onpegeneHHsie 8 WCO 10303-42

B HacToAwem cTaHJapTe NDUMEHEHE CRETYHLIAE TEPMAHEL

= NAHEAHD CBAJAHHLIA (arcwise connectad);

= rpadrya (boundaryl;

= NPOCTPAHCTREAHHAA MOLeNL FPaHKYHOrS NpaacTagneHdna, B-rep mogens (boundary representation
solid model, B-rep);

- orpadudeHHa (bounds);

= KOOpOMHATHOR NpoCTRadeTRo (coordinate space).

= KpMBaA (curvel,

- OpHEHTHPYeMLIA (orientable),

= MOBBPAHOCTE (Surface);

= TONONOrA4YeCcKoe JHaveHWe (topological sense).

3.3 TepmuH, onpegeneHHieiA 8 MCO 10303-202

B HACTORALLEM CTAHJADTE NPMMEHEH CNEOYHOLLWA TEDMEH

MPHENAOHAA WHTE PN PETH POBAHKAA KOHCTRYEWMA, MWK [application interpreted construct, AIC): Nonk-
GECKAR TPYMIMHPOAKE WHTEPNPETURYEMEX KOHCTDYKUMA, KOTOpaA NOA0EpMMEIET ONDeSeneHHYI0 dyHKLMG
ANA WCNONBIDEAHWA OaHHLEX 06 HIJenWh B KOHTEKCTAX DAINWYHBIX MPANOREHAR.

3.4 [Opyrae onpegenaH4n

B HacToAWEM CTRHOADTE TAKHE NDMMEHEHE CIEQYI0WLHE TEDMHUHb C COOTBETCTEYIOWMMA ONPEgEneH K-
AN

npegcragnedHHe QopMisl MHOTOrpaHHoW B-rep mopenew (faceted B-rep shape representation):
MpegcTagneqde QopMbl, COCTORALLEE W3 OOHOH UnK Gones B-rep Moaened MHOro0Spasva MHOMOMPAaHH B Tar.
Haxnan sxofawad B Hero B-rep Mo0ens JomKHa HMETs NNOCKWe iadd ¥ pelbpd, onpegansHHbLIE B HeABHOH
dopMe.

MHOrorpansan B-rep mogens muorcobpazna (manifold faceted B-rep): NIMHedso CERIAHHOE MHOTO-
rEEHHOE TENo, XapaKTEpUaYI0Weacs TeM, YTO NPH PAIMELWEHHA UeHTPa OYeHs Manesskol coepsl B moboi
TOMEE HA FPAHKLUE 3TOM0 TENA 88 BHYTDEHHWA 06h8M NenNdTeA TOMHO Ha nee oGnacTy. MNMpH 3TOM GOHE W3 3THX
OBNACTEN HAXOOWTCR BHYTRK TENA, 3 OPYTan — CHAPY#HH.

2
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nonukorTyp (polyloop): KouTyp, pacnonomeHHsR Ha NNOCKOR MPEHd W COCTOALMA H3 NUHEAHBLI Car-
MaHTOR. MeceTpua pefep W TONONorMA ONpeqeneHsl B HEABHOM BMOE CNMCKOM TOYEK B OEKapTOR0M NpocT=
paHCTER.

4 CokpalweHHLIA NUCTHUHT Ha A3bike EXPRESS

B nactoRwen pazgene onpageneta EXPRESS-cxema, B xOTOROR MCNONLIYIOTCA ANEMEHT R MHTENPUpO-
BAHHBIX DECYDPCOE W COABPMATCA TWNbI, KOHKDETHIALMW O BEKTOR W OVHELMN, OTHOCAWMWECA K HACTOALLEMY
CTaHgapTy.

MpHMEYSEHEHWE — B AHTETPUROBARHLIX PECYPCAX OONYCEISTCR CYWECTADEAHHE NOGTHNOE W ANSMEHTOE CAHC-
08 ExBopa, HE UMNOPTHPOEAHHLX 8 QadHyn MWK, Takse L0HCTRYHYMY MCENOYENT @3 epeEa NoQTHNOE UMK W3 CNECKS
awlfiopa nocpegcTEGM NPEEWN HEABHOMD WHTEpheACcE, onpagensdHe s B MCO 10303-11. CoRNEW HE UCKNHOMEHHEIR KOH-
CTEYEUME HAXOARTCR BHe onacTi npuaeHeH#A 0aHHoA [AE. B HesoTopsix cnyyans MCENmYANToA BOE SNEMEHTEl CNECKA

awbopa. Mockonesy MUK npegHassasers ANA PEaNMIELHN 8 KOHTEKCTE NPHENEGHOND NPCTOKDNG, ANSMEHTEH CAMCKE Bhi-
fGopa GyayT onpegenaTecd ofiNacTen NPUMEHEHWA NPHEKNSAHEMD NPOTOLONA.

DavHaa npUKnagHan HETEpNDeTHROBAHHAR KOHCTPYHLMA NDEO0CTABNAST HENPOTUEODEYHBOS MHOMEC-
TEO MEOMETEHYECKUY M TOMONOMM42cHHX oD LeKTOR 4NA onpedeneHMa Mogenai smHorooBpaans Ten c nNockuMKA
rpaHsasy, pebpamu, onpegeneHHEME B HEARHOA DopMe, 1 BepuxHami. [ paskus rpasei B B-rep aodenax aa-
gawTcA obbekTamy poly_loop, ¥ KXE0aR rpaut JONHKHA AMETE BHEWLHIOK MMaHuUy. 3a8aHHyI0 B AsHoH dop-
M.

DEeekToM CaMorg BepxHers ypoeda B gasdoi MNAK senaeTcA faceted_brep_shape_representation.
OH ABNAETCA KOHKpETUAaUMeR obrerta shape_represantation (cu. MCO 10303-41), cocToRwers s ofisax-
Top faceted_brep v mapped_item, onpegengHHlx Kak npeobpailoBaiHke Konyd obwexTon faceted_brap.

EXPRESS-cneusduianmun

")
SCHEMA aic_faceted brep;
USE FROM geometry_zchema
{axiz2_placement_ 3d,
cartesian_point,
cartesian_transformation _operator3d,
elementary_surface,

plane);

USE FROM geometric_model_schema
(brep with_wvoids,
faceted brep,
manifold_solid_brep);

REFERENCE FROM geometric_model_schemaimsb_shells);

USE FROM topology_schema
{closed sheil,
connectad face set,
face bound,
face outer bound,
face surface,
oriented closed shell,
poly_loop),
USE FROM representation_schemalmapped_itern);

USE FROM product property _representation_schema(shape_representation);

(

MpuMesasWa
1 Ana ofeexra connected_face sel yCTAHOBNEH ABHLIA WHTepd e, T8 OH BENKYEH B CNHckE onepaTopae USE
FROM ans Tore, Tols npaerna, onpegenesdsie onA ofwesta faceted_brep_shape_representation, veens goctyn &

3
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aTpulyTam aToro ofeexTa. [ps mononkzosadine gadsoi MK 3707 civekT gonkes pEANWICERIEETECA TONLKD B BUOS OO~
HOFD W3 CEOME NOATANDE.

2 [mA obwexta manifold_solld_brep ycTaHoBNEH ABHEA wHTepdeAc, MTOO oBECHEYHTE KOMDMNALRKD O YHELRIA
mab_shells. [Ans obwewta elementary_surface yoTadoBNeH ASHsIA  WHTEpdedc, uUTofe  nolgonuTe ofwerTy
faceted_brep_shape_representation uMere goctyn & aTputyTam aroro ofiwexta, Mpy wonons3aneadud gasHor AR aTh
OB BeKTE AONHHE BEANHINERBATELA TONLKD B BHAE O0HOMD N CEOMX NOOTHNOE.

3 Cxembl. CCHMKE HE KOTOREE NPUESOEHE BEILIE, MOKHC HAATH B CNeJy oW ns cTaHAapTax komnnesca MEO 10303

geometric_model_schema — WSO 10303-42;
geometry_schema — MCO 10303-42;
topology_schema — WSO 10303-42;
reprasentation_schema — HC0 10303-43;
product_property_fepresentation _schama — WSO 10303-41.

4.1 OcHOBHLI® NOHATHA W AOMYWEHWA

OnA HEsapMCHMON PEanMIagMHd B CHEMAX NPMENaJHEY NPOTOKONOE, B KOTOPLIN WCNONLIYETCR GaHHAR
MHK, npeaxaiHaqerbl CNegyowne ol bekTsl:

= axis?_placement 3d,

- brep_with_woids;

- cartesian_point;

= cartesian_transformation _operator_3d;

- closed_shell;

= direction;

= face bound;

- face_outer bound;

- face surface;

= faceted brep;

- mapped_item;

- orented_closed_shell;

- plane;

- poly_loop:

- representation_map.

MpHKNagHoA NROTORGN, MCNoNe3IVIOWWA  gadsyio TAK, ponsed ofecneddsate, 49Tobel obbexT
shape_representation peanuaoeseancs kax obwert faceted_brep_shape_representation.

4.2 Onpepengrne ofvexta faceted brep_shape representation cxeme aic_faceted _brep

ObvexT faceted_brep _shape_representation sansetca nogrunom ofkekTa shape_representation, a

KOTOROM 2NSMERTE NP8ACTARNSHWA ABNAKTCA KOHKpeTHIaUWWAMK 00 werToR facated _brep. OuK oTNHYAIOTCA
oT Gones ofUei B-rap MOgend TEk, YTo Y HIAX MMEIOTCA TONBKS MNOCKKE MPaHid 1 HERRHAR MeOMeTDMA padep.

EXPRESS<neundukayma

“)
ENTITY faceted_brep shape_representation
SUBTYPE OF (shape_representation);
WHERE
WR1 : SEZEOF (QUERY (it < items |
NOT (SIZECF { [' AIC_FACETED BREP.FACETED BREP
"AIC_FACETED BREP.MAPPED ITEM,
"AIC FACETED_BREP AXISZ PLACEMENT 3D'] *
TYPEOF (it)) = 1)))=0;
WR2 : SIZEQF [QUERY (it <* items |
SIZEOF( ['AIC_FACETED. BREP FACETED BREP',
"AIC FACETED BREP MAPPED ITEM'] * TYPEOF (it})) =1))=0;
WR3 : SIZEOF (QUERY (fbrep <* QUERY{ it =* items |
"AIC_FACETED BREP.FACETED BREF IN TYPEOF (it) } |
NOT (BIZEQOF (QUERY {csh  =* msb shells (fbrep) |
NOT (SIZEQF (QUERY (fcs =" cshiconnected face setcfs faces |
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NOT { ('AlC_FACETED BREP.FACE SURFACE' IN TYPEOF (fcs) } AND
({'AIC FACETED BREP.PLANE' IN TYPEOF
{fcsl face _surface.face geometry ) ) AND
("AIC FACETED BREP.CARTESIAN POINT IN TYPEOF |
fee\face_surface.face geometry
elemantary _surface position. location))))})
=0} =03 )=0;
WR4 . SIZEOF (QUERY (forep <" QUERY (it <* items |
'‘WIC_FACETED BREP.FACETED BREP' IN TYPEOF(it) ) |
MOT (SIZECF (QUERY (csh < msb_shells (forep) |
NOT (SIZEOF (QUERY (fce <" cshlconnected face setcfs faces |
NOT {SIZEOF {QUERY (bnds <* fcslbounds |
'‘AIC_FACETED _BEREP.FACE OUTER_BOUND' IN TYPEOF(bnds) ) )
=1))) = 0)}11=0))) =0
WRS : SIZEOF (QUERY (msb <* QUERY (it <* items |
AIC FACETED BREP.MANIFOLD SOLID BREF IN TYPEOF {it) ) |
'‘AIC FACETED BREP.ORIENTED CLOSED SHELL IM
TYPEOF (msbimanifold solid brepoutery)) = 0
WRE : SIZEOF (QUERY (brv < QUERY (it =" items |
‘AIC_FACETED _BREP.BREF_WITH_VOIDS" IN TYPEOF(it) ) |
MOT (SIZECF (QUERY [(ceh <* brvibrep with voids voids |
cshionented closed shell.orientation) § = 031y =0
WRT : SIZEOF (QUERY {mi <* QUERY (it =* items |
AIC FACETED BREP.MAPPED ITEM' IN TYPEOF {it)) |
MOT {'AIC_FACETED BREP.FACETED BREP SHAPE REPRESENTATION' IN
TYPECFImimapped_item.mapping_source. mapped_represantation))))
- I:|:
EMD_EMTITY;
[-i

DOpMANEHER YTEROMLEHAA

WR1 — arpeiyT items cynepTyna representation gonwed cogepwate ToNeko obbexTe faceted _brep,
mapped_item « axis2_placement_3d.

WR2 — no kpadseil Mape oavH W3 aneMaHTos aTpyubyTa items aonsed Ouime obwektom faceted_brep
W mapped_tem (ca. Taoke WRT).

WR3 — y xawporo obeerta faceted _brep ka items rpadn gonwHe: BwTe obeerktamy face_surface, ac-
COUMWMPOBaHHAA NOBEDXHOCTE ONA KEXO0A rpady AomeHa DulTe obkexTom plane n kaxosn obwerT plane gon-
MEH BCNONE30BaTh 00BeKT cartesian_point ons onpegenedva CEORID MECTONOMOMEH WA,

Mpuames«sas e — Bozoe dyHedid meb_shells s WRS » e WH4 kO0ppegTed, Tax K3K, HECMOTRA Ha TO, 4To obof-
WEHHBIM THNOM ApryMesTs Threp' AENASTCR representatian_item, anepatopon QUERY gnr ‘forep’ Gein onpelensad nog-
Tun manifold_solld_brep.

WR4 — RBHO 3agaHHas BHELLHRR rpaHqua JonkHa BelTe onpegensgHa JnA kaxgore obwexta face ka
faceted brap.

WRS — ona kaxgoro obeekta manifold_solid_brep wa items atpudyT outer e Qo/msesd NpuHagnea-
HaTh K ODHEHTADOEIHHOMY NOATHNY.

WRE — ecnv obwext manifold_solid_brep apnaetca taoke ofwektoM brep with_veid, 1o kasgan
obonoYka Ka MHOMEeCTEa voids gonxHa SeTe obwerTom oriented _closed_shell co asaueHien opHEHTALKK
FALSE.

WRT — ecnv & items npucyTcTeyeT obbekT mapped_item, 70 oSwexT mapped_representation atpw-
GyTa mapping_source acnxed Oeite obwerTrom faceted brep _shape _representation.

Mpumeseasne— Ecnw ofiwext  cartesian_transformation_operater_3d  senoqed K3k oOwerT
mapped_tem.mapping_target ¢ aTpubyTom axie2 placement_3d, cooTEETCTAVIOUWIAM HAYANEHOR CHETEME KOODOMHAT

wai obrert mapped_representation.mapping_origin, To pesyneTdpyownl ofwest mapped_ltem senAeTea npeabpa-
z0BEHHOA Konved ofwekta facetled _brep_shape_represantation. TosHoe anpedened-e npeofpaloBaHnA, BENGYAR Na-

5
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pEMalese, BRaleHnE, MEEUJTEIﬁHFIEuEIEIHHE M. &cni HeoBxoguMo, I8 pHANEHDE oTofipaxeHwe, aanaaTcs oneoaTopom
HQEGBPEEGHEHHH.

EXPRESS-cnedudukai Mg

.
ENMD _SCHEMA; = — koHey cxedet &1C FACETED BREP
{ -

E u 5 '|' OCT P MUCO 10303-512-2008, Cuctembl aBTOMaTM3aLMM NPOU3BOACTBA U UX MHTErpauus. MNpeacrasBneHne AaHHbIX 06 n3genum n o06MeH aTuMK AaHHbIMU. Ye
(I L FE 1T Industrial automation systems and integration. Product data representation and exchange. Part 512. Application interpreted constructions. Faceted boundary reg


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-10303-512-2008
http://gostexpert.ru/gost/gost-10303-512-2008

rocT P UCO 10303-312—2008

Mpunosedwe &
jofRAIaTENEHDE)

EDHPHH{EH HOE HanMEHOBaHWE 0D LeKTa
C-I}NFIELL'.E'HHI:IE HEWMEHDBEHWE 0OBERTE, YOTAHGBNEHHOMD B HACTORALWEM CTEHOBRTS, NpHEeLeHD B Tadnuys A1
TpE'ﬁL‘lEI.EI.HHH K MCNONBI0BAHWD COEPSWAHHEX HEWMEHDESHMA COOSPEATCA B METOLEX PEENWHIAUWE, ONWMCAHKLIXE B GOOT-

BETCTRYHWMY CTAHOApTaY koMmanexkes MCO 10303,

TaGnuvya A1 — CoKpEWEHHDE HEWMEHOBAaHNE ofrexTa

Tlasru s H b R o CDHPHI.L;EHHDE HEAMEH O BEH RS

FACETED_BREP_SHAPE_REPRESENTATIOM FBSR

E u 5 '|' FOCT P MUCO 10303-512-2008, Cuctembl aBTOMaTM3aLMM NPOU3BOACTBA U UX MHTErpauus. MNpeacraBneHne AaHHbIX 06 n3genum n o6MeH aTUMK AaHHbIMU. Ye
(I L FE 1T Industrial automation systems and integration. Product data representation and exchange. Part 512. Application interpreted constructions. Faceted boundary rer


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-10303-512-2008
http://gostexpert.ru/gost/gost-10303-512-2008

rocT P ACO 10303-512—2008

MNpunoxense B
[oBRzaTENBHOE]

Pervcrpauma nHopMayMoHHoOre obsexTa

B.A OBo3HANEHME BOKYMEHTE

Ona ofecnesesna oOHoaHaYH0r0 ofosHa4eHHA WHPOPMEUMOHHDTD OOLEKTA B OTEDHTON CHCTEMS HECTOAWEWY
CTAHQApTY NPMCE0EH cRegysouui ugeHTuuiaTop obberra:

{ 80 standard 10303 part{512) version(1) }
Cueicn ganHoro closHasesdn yotadoaned 8 WCOMIE 8824-1 1 onscad e MO0 10303-1.
B.2 OSo3HA4EHHE CXeMEl

[Ona cfiscnevaHdn OQHOZHEYHOrD 0B0IHAHEHHA B OTKPRITOA WH(DOPMAUMOHHDR CHOTEME CcxeMe aic_facetad _brep
{ca pazgen 4) npUcEDeH cnegyolwd RaesTugmkaTop oiveara:

{ tvo standard 10303 part{512) version(t) object(1) ak-faceted-brepi1) §

Cwueicn gannoro ofoznasesdn yoTaHoened B WCOMIEK 8824-1 v onwcad 8 WSO 1030341,
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Mpunowedue C
{cnpagoMHOE)

MawMHHO-HHTEPRPETHRYEMLIE MHCTHHIHA

B paHHOM NpMNCKEHME NPWESSEHE COBMEM HE CAATE, HA KOTOREX HAXOOATCA NHCTUHIM HAMMEHOEAHRA ofbewTos
HE Azbike EXPRESS W COOTEETCTEYIDWME COKDEWEHHBIY HAWMSHOBEH®A, YCTAHOBNEHHEIX B HECTORWEM CTAHAA0TS. Ha
ITHY HE CAATEL HEXOAATCR MHCTHHIM Boex EXPRESS cxem, yoTAHOBNESHHLE B HACTOAWEM CTAHZApTe, B3 HOMMEHTApHEE
# OQEYTORD NOACHAKHLETS TEHCTE. I TH NMCTHHIW O0CTYNHE B MAWWHHO-UHTERNDETARYEMO# QIODME W MOMYT Bel Te NONy4eHb
no cnegysuM sapecam URL:

CorpaweHspe HanMeHoERHRWA. <http eww tc184-acd org/Short_Nameal>

EXFRESS: <nttpufwww tc18d-scd_ org/EXPRESS/! =

MpH HEEOIMORHOCTH LOCTYNE K 3THM CAATEM HeobzoasMo oSpaTUTECA B UEHTRENEHLIA CokpaTapuar MOCD unus Ba-
nocpencTEEHHRD B cekpaTapuat MCO TH184/ME4 no agpacy SNekTpoOHHOM NouTH: scdseci 1c184-acd.org.

MpHMewa s le— HApopUMaEUMA, NMPEICTEANEHHAR B MALWHHHO-WHTERNPETHDYEMOA DOpME WA YHAIAHEHEX
sriwe URL, agnaetca cnpagosHon. ODBRIBTENbHEM RENAETCA TEKCT HACTOALEID CTAHABETE.
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Mpunoxense O
(cnpaeoyHoe]

EXPRESS-G guarpammisl

EXPRESS-0G guarpammes, npejcTaaneHspe Ha puoyEkax 001 i 0.2, nonyqeHsl M3 CORPAaWEHHITD NWCTHHIE, NDMBE-
OBHHOMD 8 paigens 4, ¢ vCNoNEI0BEHHEM cnaywd nkayWi sHTepdeice cTasgapTa HCO 103031 1. B pHarpasmsax wononk-
IpBaHa rpafuyeckan HoTaukA EXPRESS-G miwka EXPRESS. Onucasne EXPRESE-G yoTavoeneso & MED 10303-11,
ngunowedne O

MpumeudadHwna

1 BufpaHHele THNE geometric_set select, pcuree_or_surface, ahell, timming_sebect, vector_or_direction usnop-
THREYRTCA B PECWAPEHHEA NUCTHHT MAK B COOTEETCTEMM C NPEBMNAMH HEABHIX wHTapdercor no MO 10303-11. B Ha-
CTOA LSS CTAHAAPTE 3TH BRBPEHHEE TUNEl HE WENONEIYKITCA B GPYrML obLerTax.

2 B npaEWnAEx HEREHE X WHTeppehcos MCO 10303-11 nprcyTeTEyKT HEEOTOpae GlberTel, pPEENMIAUMA KOTOPEIX
JENpElEHa NpaEnamys, oTHocAWnMuGA « faceted _brep_shape_representatlon. Ha EXPRESS-G gnarpamsax 37H ofb-
BHTE OTHMEYEHE CHMBONOM aen.

3 C vam, 4Tofbl HIGERAT: 3ATPOMOMOSHHA PMCYHKDE, HEKOTOPE NPOHIBDgHEE STPHEYTE Ha pucyHEax D1 w 0.2
O L -
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Npunosenuea E
{cnpaBouHGE)

TpeGopanma cooTEETCTEHNA MWK W WenH HCNBITaHWA

E.1 Tpefomanuna cooTeeTcTEMA MHK: MHOrorpaHHese B-rep Mogend

Mool npUENASHGR NPOTORON, B KOTOPOM WCenonedyerca Aasnan MWK, smoxeT noTpefosate cOOTEETCTEMA NPHEE-
OeHHER HEe TReOoEaHMAM CooTBaTCTEHA MTME npW peannzaywd ofiverTta faceted_brep_shape_representation.
CooTeeToTEWe ABHHoR MWK oaHauaeT, 470 omsHel NOLASMHHBATECA BCE GNPEQENREMEE THNE K TUNE oiberToR,
npucyTeTEYRWMe B EXPRESS-avcTunre MWK, EQMscTEaMHEM JONYCTHMBIM B PEMESY 0HTEKCTE AaxHod MWK nenoneso-
BAHWEM SHIBMNNARE FEOMETRHHMECKORD KAW TONCNOrMYECHorn obeesTa ABNRETCA BI0 MCNONLIGEAXME ONA ONpeasneHnE
afeekTe faceted_brep_shape_representation.
Cnegyowie oS LekTe pEANESYIDTCA KK HacTe onpegenesma obwexTh faceted_brep_shape_representation:
axia?_placement_3d;
- brep_with_wvolds;
cartesian_point;
- certesian_transformation_operator_34d:
tloged_shell;
direction;
- face_bound;
faoe_outer bound;
face surface;
faceted_brep:
mapped _ibem
ariented _closad_shell,
- plansa;
poly_loop;
representation_map.

E.2 Uenu recTipoeadua anA MWK maororpadHod B-rep mogenu

B HAacTOALWEM PA3AENE ONPEOSNEHE YenH TECTHRoEaHMA On# MHE maororpadion B-rep mogend. KpuTepdn ocHo-
BaHkE HA KOHCTRYELWAK, ONPeSensHHEY B pa30ens 4 HACTOALWSRD CTAHOSRTA.

Mpumesayne — [Qna noforo NpAENagHors NpOTORONA, HonoNsaywwero gasdyss MWK, Moyt notpeficeaTech
DONONHMTEAEHEIS UENW WCNs=ITAHHR  4nA  oORSKTE 'Camoro  BSpXHerd  YPOBHA', KOTOpelA  OTHOCWTCR K THRY
shape_representation. KpomMe Torc, NPEENAQHOR NPOTORON NoTRESYET GNPELeNe M KOHTEHETS HIQBNWE 4MA 3THX Lened
TECTHPOEAHHA,

E.2.1 O8vexr faceted_brep_shape_representation

CneqysauMe LenY TECTHPOBAHWA ChopMyNMpoBaHE, MEXOAA W3 ONPESENSHAA 3ToM ofbakTa:

FB1: Odverr representation npegoraened kak shape_representation, LoTopeid B CEOWN o4epelEs NPEOCTARNAH
wai faceted _brep _shape_representation (cm. E 3.1

FB2: Ofnedr faceted _brep_shape_representation © HOHTEKCTOM NPEQCTAENSH HaK geometric _conlext o ana-
MEHTaME [tem, npegeTagnedHuMy kax faceted _brep (ocw. E 3.1

FB3: OGnerr faceted brep_shape_representation © KOHTEKCTOM NpEQCTAENSH kak geometre_conlext ¢ ane-
MEHTEME em, NpEQcTAENEHHLIMY 8K mapped_ltem (owm. E3.4)

FB4: Oouerr faceted_brep shape_representation ¢ KOHTEKCTOM NpedCTaBNEH KAK geomelric_conbext ¢ gayMma
wn Bones anemedTams lbem, npegoTaaned e kak faceted _brep, mapped item wne axis2_placement_3d. MNpu sTom
N0 KPARHER MEDE OOHWM ©#3 HAX Joneed BuTe ofivest axis2_placement_3d (cs. E.3.4).

E.2.2 Ofwexr faceied_brep

CnenysouMe LENY TECTHPOBAHWA CHopMYNUPOBAHE, HEXOAA W3 CNpESenaHna aTor ofbeTa

FBS: Oonert faceted brep c atpefytom outer (aTpulyT volds otoytoTeyer) npegereensd xag closed_shell {Ho
e KEE nogTHn arlented _closed_shell) (o, E3.7)

FBG: Ofnedr faceted_brep w noatun brep_wlith_volds ¢ atpufyTom ocuber npegcTaenesw Lax closed_shell, a
MHOEECTED SNeMeHToE valds npegeTaEnero MHOEBCTEOM, COCTOALMM B2 0anoro obwesTa orlented_closed_shell (aT-
puldyT volds npacyTeTayeTt) (oM. B 3.2).

FBT: Oftexr faceted_brep v noatun brep_with_voids ¢ atpulyTom ocuter npegeTaenesw ax closed _shell, a
MHOEESCTEO  3NEMEHTOE  volds DNPESCTABNEHD  MHOWECTBOM, CcOCToAwuwsm  Gonese wem Wl opgsore  ofisexta
oriented_closed_shell (arpadyT volds nprcyrctayer) (o, E.3.2).
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E.2.3 Ofwexr orlented_closed shell

Cneayowan yens TecTHPOBAHMA R opMYNMPOEEHE, MCXOAA W3 ONPeOene R aTor0 B LekTa W OTpAHN-EHHA, Hano-
#EHHRIx HE obwerT faceted_brep_shape_representation:

FBE: 3IHaueHuem ofivewTa oriented_closed_shell c atpabdyrom orlentation aennetca FALSE (ocwm. E3.2).

E.2.d4 Ofwenr closed shell

Cneayowas yens TECTHPOBAHKA CEOPMYNMDOBEHE, MCXOAA W3 ONPEOEeneiMA 3Tor0 OB EEKTE 4 OFPEHH-EHHA, Hano-
#EHHBEIX HE ofiwenT faceted_brep_shape_representation:

FBS: Ofwest closed_shell ¢ atprnyTom cfs_faces npegcTaBneH €85 MHOKSCTED, COCTORA L s Bonee Yem U3 OOHO-
ro obwexTa face_surface (cwm. E. 3.1

E.2.5 Ofweur face_surface

Cneayow«e ganh TECTHPOBEHWA COOPMYNWDOEEHE, MCX00A W3 OAPSABNEHHA 3TOr0 OOBEKTE M OrPAHEYEHWA, HE-
noseHHe X Ha ofwext faceted _brep_shape_representation:

FB10: Ofvest face surface c atpulyrom face _geometry npegoraened ke ofwerT plane {cm. E.51).

FB11: 3nasedven ofvwexta face_surface c aTpubyToM same_sense AgnAaTca TRUE (oM. E.3.1).

FB12: 3nauexden ofwekta face_surface c same_sense aanaetcA FALSE (cm. E.3.3)

E.2.6 Ofwext face

Cnenyou«e gany TECTHPOBaHNA COOPMYNWDOEEHE . MCE00R M3 ONpeaaneHEn STor0 OB BEKTE W OrpaHBYEHWA, Ha-
nomedHe X Ha ofwexT faceted _brep_shape_representation:

FB13: Jnasesven ofwerTa face. npegcrasnedHoro kay face_surface © aTpubyTom bounds, NnpegcTaEnesHEM
MHOMECTEOM, COCTORWMKM Wi canore ofwekta face_bound, npegcraenedsoro xas face_outer_bound ¢ aTpubyTom
orfentation, aenastca TRUE (cm. E.31)

FB14: 3nauexven obwekta face, npegcTaaneqHHone kas face_surface © atpufiyTom bounds, NpEOCTAEMNEHHEIM
MHOHMEBCTEGM, COCTOMUMM W3 ogHoro offbekTa face_bound, npegctaeneddoro sax face_outer_bound o atpulyTom
bound, npeocTaEneMHsIM KBH poly _loop A ortentatlon, apnAeTca FALSE (cwm. E.3.3)

FB15: 3nauesven obiwerta face, npegcrasnedHone kay face_surface ¢ atpulyToMm bounds, NnpegcTaENEHHEIM
MHOMECTEGM, COCTORLMM No KpadHed meps @3 geyx ofwestoe face _bound, oOWH #2 EOTOPRE RENAETOR OOLEKTOM
face outer_bound, c aTpudyTon bound, NpegcTaBgnNeHHeM Kak poly _loop @ orlentation, AsnreTca TRUE (oM. E.3.3)

FB16: 3neveHwem obwerta face, npegctaenesdoro kak face_surface ¢ aTpuiyTos bounds, npegoTaEMEHHEIM
MHOMECTEOM, COCTORLWMM N0 KpadHed meps w2 gayx ofiwewtoe face_bound, 00WH W3 HOTOPRE RENAETCR OOLEHTOM
face_outer_bound, c atpuiyTon bownd, npegeTagnedysis kak poly _loop « orlentation, nanretca FALSE {ocm. E3.3)

E.2.7 Ofwexr surface

CneayowHe KpaTERHA CRODMYNEPOBAHE, MCEGORA W3 ONpegeneHdR aTors oS BerTa W OrPEHHYSHRA, HANOHEH HEIX
Ha ofwerT faceted_brep_shape_representation:

FB1T: Ofwerr surface [Kak ofiwewt elementary_surface) npeacraenad kak ofwerT plane ¢ atpudyTom position,
nNpegcTaEneHHbM kar axis2_placement_3d c atpnliyrom axls [ce. E5.1)

FB18: O0wekT surface (Kak obbekT elementary_surface) npeacTaened kak obwerkT plane ¢ aTpHbyToM position,
NEEcTEENEHHLIM KBE axis2_placement_3d Ges aTpulyTa axls (ce. E.3.3)

FE19: Ofweky surface (Kak ofwexT elementary_surface) npeacraenad kak ofnerT plane ¢ atpudyrom position,
NpeRoTasneH s Kik axia?_placement_3d c atpuBytom ref_direction (cu. E 3.1}

FB20: Ofwert surface (kak ofwewT alementary_surface) npeacraenss kar ofwert plane ¢ atpufyTom positon,
NEegcTAENEHHLM Kak axis2_placement_3d Ges aTpelyra rel_direction (cm. E.3.3).

E.2.8 Ofwenr cartesian_transformation_operater_3d

CneayiowHe KpuTepdsE cohopMyNEpoBaHEl, ACEOGA M3 ONpedenaHina 3Toro ofsesra, obkerTa mapped _item W orpa-
H#HEH®A, HENoKeH B Ha 0bwerT faceted _brep_shape_representation:

FB21: OfwexT mapped_tem C aTpuiiyTom mapping_target NpegCTaEneH HAH
carteslan_transformation_operator_3d (ca. E.3.5):

FB22: Ofwert carteslan_transformation_operator npeactaenes kex cartesian_transformation_operator_3dc
MacwraboM, npeacTaEMEHHEM SHEYEHREM TAnE REAL. He paeHum 1.0 (cm: E.3.5).

E.} KouTponbHbeie npusepss AnA MWK MaocrorpadHon B-rep mogenm

E.3.1 HouTpoRsHsia npamep Tbi

KoHTponeH= A npumen fol RBNABTCA CoHOBHEIM. DB RETOM TECTHPOBAHWA ABNASTCR OQWHOMHE A TETRE3OR. OAHE U3
BSpWHH EITOROMRD PECNONOHEHE B HAMENE CHCTEME KOODAWHAT. BOR reoMeTpus 3anaHa 8 AaHof @opme Ge3 sHEYSHWA,
NEHHAMESMER N0 YMONYEHAD, 0 B3 HeohXo0WMOCTH WAMEHEHEA HANPAENEHRA HE CBpaTHRIS, 3ananHe BHEeWHaR ofo-
NOYER OCYWECTENABTEA NOCHEACTEOM KOHTeRETE tetrashell_instance ¢ WENONEI0EAHWEM WCXOOHEX NADEMETROE.

E.3.1.1 Peandiayemeie yend TecTrpoadan TAK

FB1: OfwesT representation npegcreensd w8« shape_representation, KOTODRG B CEOK O48pede NEESCTAENEH
kak faceted _brep_shape repressntation.

FB2: Ofwest faceted_brep_shape_representatlon ¢ KOHTEKCTOM NPedCTABENEH kak geometric_context ¢ ane-
MEHTaMM (lem, npeacTaEnaHHEMA K3k Taceled _brep.
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FBS: Odvwekr facebted brep c atpebytom outer (aTpeByT volds oToytocTayver) npegcTaanad kax closed_shell (Ho
wie gaE nogTun arlented _closed_shell).

FB9: Oftedr closed_shellc aTpuliyTow cfs_faces npeoocTagnes Kak MHOEACTRO, COCTORWEs DoNes Yam W3 o0OH0-
ro ofeerTe face_surface.

FB10: Ofwest face_surface c atpubytoM face_geometry npegcraened kak obwesT plane.

FB11: 3HsueH«es obwerTa face_surface ¢ aTpudyTom same_sense sanaeTon TRUE.

FB13: 3nauesven ofwexrs face, npegoreensdsoro kak face_surface ¢ atpulyToM bounde, NpEICTEENEHELM
MHOEELTEOM, COCTOAWMM B3 agoro offeexta face_bound. npegcrasnedHore kak face_osuter_bound ¢ atpubyrom
orlentation, ranaetca TRUE.

FB1T: Ofwext surface (kax ofvekt elementary_surface] npegetasned sax ofivest plane ¢ BTpubyTom positien.
npeAcTSENEHHEM K8y axis?_placement_3d ¢ arpudyTom axis.

FB19: Ofwexr surface (ko o0wekT elementary_surlace] npegotasned kax obwect plane c atpuliyTom position,
npeacTaBEnedHHEM Kak Bxis?_placement_3d c atpubyTom ref_direction.

E.3.1.2 CneuwdhWEayMA BEGOE B NOCTNROYECC0R

MpeagMeTowm TecTipoBadna AsneaTed obnerT faceted_brep_shape_representation. cocToAw W@ @3 BOMHCTESHHO-
ro ofwerra faceted_brep. Obwexr faceted_brep npeacTaenaseT cofoh TETDAIOD, G0HE M3 BEDLWH 20TODOMS PRECNOMNOES-
HE B HEYENS CHCTEMbL HOODOWHAT. 8 CMemHEEe pelps HANPaSNEeH: BAONE HOOPOWHATHEX OC8R. Boe rpadsd 3anaHs
ofeakTaMd poly_loop @ AMenT Tun face_surface ¢ recMaTpied NOBERXHOCTH, ONPERaneHHIA KBK NNockocTe, CooTRET-
CTEYEHLLEE MHOKECTED PAIMEPOE ONPELENSH B NPUESIEHHOA HHES CReysdHkaysy #a Rauke EXPRESS-), koTopan npea-
CTABNAET NONHYE cneyddidralsn ofeexra.

E.3.12. 1 EXPRESS-l-cneundmkauma forep_1
"}

TEST_CASE example forep_1, WITH gic_facseted brep,
REALIZATION

LOCAL
sheli_object : closged_shell |
tetrahedron  faceted_brep :
fbar1 : faceted brep_shape_representation
H=_unite : named_unit ;

prodi_coniexl © représentation_contest ;
END_LOnCAL;

CALL tetrashell_instance | — — MCNONBAYHTCA IHAMEHMA NO YMONYEHWH,
— — moaTomy #eT WITH
IMFORT {ghell_object ;= @ietrashell; ),
EMD_CALL;

fts_wnits = length_unitf ) || s_unid {'mitl’; ‘metre’ };

prod1_contexi = geomelric_representation_conbest
{ " contaxt_1", ‘contest_for_tetrahedron’, 3) ||
global_unit_assigned _context | [Its_wnita] | .

tetrahedron := faceted_brep | *tetrahedron’, shell_object)

fosrt = faceled_brep_shape_representation
{"fbar1’, [tetrahedron], its_context }:

EMND_REALIZATION:
EMD_TEST_CASE;
i-
MpuiMesanMHa
1 B aToMm KOHTPONEHOM NEMMepe G0A onpegensHes GopMe MCNONBE3YETCR CEMaA NPOCTAR OPME KOHTEECTA
tetrashell_instance oo 3HAYEHWRAMK N0 YMONYEHAR .
2 MnobfaneHee eOuHALE ANAHE onpegenedsl B global_units_assigned _context kak munnumMeTpe.

E.3.1.3 KpuTepds peuwesra nocTnpoyeccopa

FB1: Boe @opmancHee yTaepsgedsa (WR) gna ofwexta faceted _brep_shape representation ponwse GeiTe
NpoBEpEHE.

FB2: Co3nesHan WMOOQENs He OONEHE COOSRHETE BEQWMH, TPEHEA. EPUEBLIX, 3 BAWHALE ONWHE W OBBERT
global_unit_assigned_context gomtdsl GwTe NPEEANEHD WHTERNPETUROEAHK.
FBS5: Ofwerr faceted_brep gonwed ObiTe NDEEWNEHO HHTERNDETUROEAH.
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FBS: Atpudyr cle_faces aonkes ObiTh MHOMELTEOM, COCTOAWMM W3 Bonas wem oaHoro ofwexTa face_surface;
rPaHW OONHHE NEPECEKATECA N0 NHHAAM, COS0REAKILAM TOHKW.

FB10: OfwerT plane, cnpepenanwue face_geomelry ons ga=igore obwerra face_surface, gonses NPoXOGUTE
Yape3 BoE TOURK, Ofpadrdkeanw e ofvarr poly_loop.

FB11: Nepnengueynap ¥ kaxgomy ofieesTy plane qonsed GelTe #BNPAENEH OT TENE.

FE19: MHowecTed P, cOCTOALWEE W3 Tpex ocad, GRA Kawgoro obwesTs axlsl_placement_3d aonsHo OeiTe KOp-
PEKTHD BhiB&J&aHD.

E.3.2 KoHTpONbHEIA npuMep Th2

HoHTpaneH= A npueep 2 paspafioTes ANA NPOESpEY DNpSABNEHHA MEOMTPAHHOR B-rep Mogens Tena, BHYTPY Ko-
TOROrD MMEETCA 0048 WNKH HECKoNsKD NYCTeT. KoHTescT tetrashell_Instance 4ononsayaTon ¢ PAsNWYHE MA NaREMaTRaMKN
ANA onpegeneqHna Brewdel obonouer v obonoses NycToT. PE3yNeTATOM ABNAETCA NONOE YETHPEXTPEHHEE TEND C PACHO-
NOKERHOE BHYTPH NYCTOTOA (WNA NYETOTAMKA ) TOA #e POopsbl.

n PHMEY3H®E— ﬂpu Heolx0QMMOCTH 3TOT TECT MOXET BeTe Nerke MOAMD ML WD OEEH ONA NpOBSDKH reoMaT-
PMYSCHKON TOMHOCTH MYyTEM WIMEHEHWA NADAMETPOE C USNEED ONPEJeNeHii NYCTOT, PACNONOHEeH Helx 0\MeHE Bnusko OPYT K
OpyrY WK K aHellHER chonouke. DgHako 8 gaHs0R BREPCHA ATOMD KOHTRONHOMD NpEAMe DR BOIMOHHODTH GNA TAEON: amea-
WaTeneCTEa HE NEFagyCMOTHeHO.

E.3.21 PeanuwiyeMue yenws Tectipoaadun MHK

FBE: Ofwext faceted_brep « nogran brep_with_volds ¢ atpulyTom outer npegcTREnsHs K2k closed_shell, a
MHOWECTED 3NEMEHTOR Voids NpegcTEBNEHO MHOMECTEOM, COCTOAW MM W3 oanors ofbewTa orlented_closed_shell {aT-
puiyT valds npucyTCTEYET].

FBT: Ofwesr faceted_brep » nogran brep_with_volds ¢ aTpufyTom outer npegcTeenads kak closed_shell, a
MHOWECTED ANeMeHToR  volds nNpeacTENEHE MHOHECTEOM, CoCToAwMM  Gones  Wsem W3 ofHoro  ofwekTa
oriented_closed shell (atpudy T valds npucyToTEYET).

FBB: 3vausHeem ofwexTa oriented _closed_shell c atpubyrom orientatlon senretce FALSE.

E.3.2.2 Cneusdurkayda sg00s B NOCTAROUBCCOR

MpeosmeToM TECTHPCEAHUA RENASTCR 0B eyt faceled_brep_shape _représentation, COCTORWWA W3 8OWHCTEEHHG-
ro ofkekra faceted _brep. OGwest faceted_brep npegotasnaet cofoR nonsid TeTRESOR, GOHAE K3 BEPLWEH KOTOROMD paC-
NOMOEEHE B HAMANES CMOTEMB KOOPOMHAT, 8 CMENHEE pEORE HANPABNEHE BAONS EOOPOWHATHEL oced. JonsHe OulTe
CO30aHE 483 OTIENEHEY SEISMINARE, O0WH W3 KOTORE X WMSET OOHY BHYTREHHD MycTaTy, 8 apyrod — gee. Ofonodsa
REMO0H MYyCTOTR No fopMe BHENOIHYHE BHewHed ofonoyke ¥ pacnonosera BHyTPY Tana. NyeToTsl 48 SONEHE Nepace-
KATRCR APYF C APYTOM @i BHewHeRd ofonoikol. COOTEETCTEYOLLSE MHOKEETED PAIMSPOE ONPELENSHD B NPHESQEHHDA
HE¥E CneuudnEaLnys Ha Aaske EXFRESS-I, soTopan npegcTaanReT NoAHYKD Cneydipueaysn ofsesTa.

E. 3221 EXPRESS-lcneyddurayma fbrep_ 2

o)
TEST_CASE sxample_forep_2; WITH faceted. brap_akc;
REALIZATION

LOCAL
shall_object, hollow!, holiow? : closed_shell;
wold1, vold2 - griented_closed_shell
tetra_with_wold : manifold_sold_brep:;
tetra_with_woids | manifold_sald_brep;
fosri, fosr? : faceted _brep_shape_representation;
ita_context : representation_context;
ita_units - named _umit ;

END_LOCAL

CALL tetrganell_tnsiance ;| —— WCNONb3YHITCA SHAYEHWA N0 YMONYEHHEID,
- — noaToMy BHeT WITH
IMPORT (ahell_object = @tetraghel; )
END_CALL;

CALL tetrashell_instance ;| —— YCTBHABNWEIKTCR IHANEHUA
- — paisepce (Gonswan nycToTa)
IMPORT (hollow == @tetrashell; |;
WITH [ore = 201z = 501y = 5O Iz = &0 )
EMD_CALL;

CALL tereshell_instance | —— YCTEHAENWEATOR 3HEYMEHUA
- ~ pE3IMEPOE (MANAA NYCTOTA)
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IMPORT [hollow?2 = @tetrashell; )
WITH forc = 8, Ix = 2000y = 20; Iz = 200,
EMD_CALL,;

CALL basic_product_siructure | - — napametpsl NA BTOROMD HI0ENWE
IMPORT (shape_2 def = (@prod_def shape;);
WITH (prod_name = @prod2 name;
pdef_desc = °test product defaition 2.°
propd_desc = ' shape of test product 2 ;
prod_namea =" aecond lest prodct’

prod_id =P02
pdf_id ="POFO2" )
EMD_CALL;

wold i = orented_closed_shell | * void1', hollow 1, FALSE);
wold2 = crlenied_closed_shell | vold2', hoflow2, FALSE),

tetra_with_woed = faceted_brep | ' tetra_with_woid’, eheli_object) ||
brep_with_wolds | [void1] )

tetra_with_volds -= faceted_brep [’ tetra_with_wvoids', ahell_cbject) | |
brep_with_volds { [void1, vakd2]

Its_units -= bength_unit{ } || sl_unit { ‘mill", ‘mete’ |

Its_context := geomelric_representation_contax
{ 'context_1°, 'context_for_tetrahedron’, 3) ||
global_wnit_assigned_conatest | [its_unita] );

fbarl = faceted_brep_shape_representation
[ *foert”, [tetra_with_vold], ds_context);

fbar2 = faceted_brep_shape representaton
[ ‘foerd ®, [tetra_with_volde), ita_context);

END_REALIZATION;

EMD_TEST_CASE;
("

MpumeYsasEnA

1 MNpuMedAnTeA Boe puTepis ana fol, kpowme Tex, BOTOpBIEe KACEKNTCA WaenKk FBS.

2 B EOHTPONEHOM NpUMEps ONA onpefenesds NyeToT ienonsayeTea of ekt oriented_closed_shell, aHasesnen
atpufiyTa orentation koToporo gonsHo BuiTe FALSE.

3 HOHTEKST NOBTOPHD MENONLIYTOR C PANAYHE MR NEPAMETRAaMY ONA cNpenenesna obonoyes nyeTor.

E.3.2.3 KpuTepHA pELWEHKA NOCTNROLECCopE

FBG: HKoMnneicHee nogrene faceted_brep « brep_with_voids gonsse GeiTe NPAERNEHD HATEDNPETHROBE MK

FBT: & ofwewre faceted_brep c Gonee 4em 0QHOM NPEEWNEHO WHTERNPSTHROBAHHOA NyoToToR ofonoyrs nyeToT
HE QONHHE NEpecesaTecn GEYT C APYFOM WK C BHeWHeR oBonodkod.

FBE: MNepnedgurynap & oSonouse KAEO0W NYCTOTH Qon#eH GhiTe HANPARMEH BHYTRE NYCTOTE.

E.3.3 KoHTpontHbié npemep (bl

KoHTponssed npeamep fo3 paspatioTad AR NpOBSPEM BOIMOMHOCTH 3808HHA TPAHER C BHYTPEHHUMA KOHTYPaMK, 8
TAKKE ONA NPOBEDKE MCNONEI0SEHAR IHEMSHAR N0 YMONYEHHED @ HIMEHEHWR HANDEENEHAR Ha oBpaTHme. TeoTHpyemEl
offeBNT NpeACTARNEH 8 (DOPME NPAMOYTONEROT BNOKE 0 CKEQIHBIM TREYIDNEHEIM OTEERCTHEM W TRSYTONEHE M ¥riybne-
HUEM HE BEPXHEN MPaHH. B R0STRONSHOM NPHMEDE ONPESENEHE TEOMETRWA W TORDNOTHA ciberTa,

E.3.31 Peanuayesbie Uend TRCTHpOBEaHUA MAK

FB12: 3naveHsam obvesta face_surface c same_sense asnaetca FALSE.

FB14: 3HaqveH#am ofwexTa face, npeacTaenexdoro kak face_surface C aTprdyroM bounds, NpescTABNSHHEIM
MHOMACTREOM, COCTORWMM @3 ogHoro ofeesta face_bouwnd, npegerasnedHdore kak face_ouler_bound ¢ atpufiyTom
bound, npegcTEENSHHEM k8K poly_loop u orentation. senreTch FALSE.

FB15: 3xaueHsem obvesta face, npegctaeneddoro kel face_surface c aTprbyTom bounds, NpesCTEENEHHBM
MHOEECTROM, COCTOALIMM No Epadsed Mepe wa geyx ofwestop face_bound, 0QWH W3 KOTOPsX ABMAETCA ObbeKTOM
face_outer_bound, ¢ arpulyTom bound, npeacTaEnaHHeiM kax poly_loop 1 orientation, aenaerce TRUE.

FB16: 3xaueHuam ofwexta face, npegctaenendoro kek face_surface ¢ aTpubyToM bounds, NpegCTEENEHHEM
MHORSCTEOM, COCTOAWMM NO Epafsed Mepe Wi aeyx ofeestos face_bound, OQWH W3 KOTORBIX ABNASTCA ObbeRTOM
face_outer_bound, ¢ atpulyTom bound, npeacTaenanHem kax poly_loop v erentation, aenaerce FALSE.
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FB18: Ofwert surface [kak ofwekT alementary_surface) npeacTaened kak ofwekT plane ¢ atpufyrom position,
NEencTARNEHHbM KiK axla2_placement_3d Ges arpebyTa axla.

FB20: Ofwert surface [kak ofibexT elementary _surface) npegcraened kak ofweT plane ¢ atpubyTom positlon,
NEegcTasNeH LM Kak axis2_placement_3d Ges aTpefyta ref_direction.

E.3.3.2 Cneysdurkaunn BE0OE B NOCTAROUECCOR

TecTHpyeMdA Maogdanes AEnaAeTcA obwexT faceted brep shape_representation. COCTORLWA W3 SIMHCTEBEHHOMD
ofibexTa faceted_brep. Obwext faceted_brap npeacreansd & fopume npasayronkeHoro Bnoga o pelpamy, napannanaHe:-
MW DCAM KOOPOUHAT. ENoL MMEET TREYTONEHOE CREDIHOS OTERRCTHE M TREYTONEHOS YrNyEne e Ha 00H0@ TpEHA. [ina He-
KOTOREY HOHTYPOE 3HEYeHWes aTpubyTa orlentation apnAeTca FALSE. nA HekoTOpHX MpEHER 3HaMeH#ewm aTpulyTa
face pgeomelry @AanaetcAa FALSE. [Mps  coagesms  wmogend ofmedsa AR HekoTopeis  atpdfiyros  offwekta
axis2_placement_3d WononedysiToR 3IHAMEHMA N0 yMonwaHWsr. (Monsas cneudpWEELMA NPHEEJEHA HE A3bIKE
EXFRESS-I.

E.5.3.2.1 EXPRESS-I-cneuschukauwa fhrep_3
*)
TEST_CASE example_forap_3; WITH facetad_brep_aic;

REALIZATION

LOCAL
origin, px, py. pay, pZ. pXzZ, py2, pEyz : cartesian_point;
q, gx. gy. 92, Qxz, gy2 : cartesian_palnt;
T, [, Iy, IZ, W2 1yZ : cartesian_point

neg: x, neg_y, neg_z, slope, poa_x, pos_y @ direction;
foopl, loopt, loopf, lcopbk, loopl, loopr | poly_loop;

toopkl. loopmid, looptt, looptZ, loopgf : poly_loop;

toopgl. loopge. looprb, looprr, looprs L poly_koop:

al, a2 &3, apid. ard, api, ap2; art, ar2 raxls? _placement_3d;
ard, agf, eg2, agd caxim2_placemeant_3d,
patl. pa2, pal, papl, pap, pap3, pagl : plane;

pag?, pagd, parl, par2, paerd, pard cplane;

bottom, top, frant, back, left, nght - face_outer_bound;
gfbd, glbd, gabd, rbbd, rrbd, rabd, midbd face ouber_bound;
bled, t1bd, t2bd : face_beound;

fa1, fs2, a3, fepi, fap2, fap3, fag S face_aurface;

faq2, fagd, fart, fard, far3, ford cfece surface;
blockshell colosed_shell;

block :faceted _brep;

foar faceted_brep_shape_representation;

its_context : representation_context
fa_units @ named_unit;
END_LOCAL:

{ * DerapToBw TOWKK HA MpaHALS: * )

origin = cartesian_point ' origm ', [0, O, O
px = cartesien_paint { " px®, [50, O, 0)):

py = careslen_point {"py " [0, 50, O]

pxy = careskan_point | pxy . (50, 50, 0]k
pz = cartestan_point | Cpzt, (0.0, 100
pEZ = cartesan_point | pxe t, [0, 0, 1000);
p¥Z = carteasan_point (' pyz ', [0, 50, 100])
pEyz ‘= cartesian point | pxyz ' [0, G, 1040])%

g = carteslan_paint{ g ', [10,10, 4]

g == careslan_point { 'gx ', (25,10, O]

gy -= careslan_paint ' gy *, [10, 25, O]}

Oz -= cariesian_point { ' gz ' [10, 10, 100])
gxz o= cartesian_point { gzz, [25, 10, 1040])
gyz o= cartesian_point { *gyz ', (10, 25, 100]):

r = careslan_peoint{ " r'. |45, 45, 501);
re 1= caresan_point (' rcC, [35, 45, 50))
ry = carteatan_poini | ‘ry *, [45, 35, 50])
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rz .= cartesian_palnt { " rz °, [45, 45, 100]);
ruz = cartesian_point { * ez ', |35, 45, 100]);
ryz ;= carteslan_point { “ryz ', (45, 35 100]%

nag_x o= direction { ' neg_x *, -1, 0, 0]k
nag_y = direction { ' neg_y °, [0, -1, O]k
neg_z = direction { “neg_z ‘. [0, O, =1]);
shope = directlon [ skope ', [t 1,0 ])
poa_x = direction [ " poa_x°, [1, G, 4));
poa_y = direction | poa_y °, [0, 1, & ]k

{" BHSWH®E KOHTYDE ")
fooph = poly_loop { © looph . jorigin, px, pay. pyll
boopt i= poly_loop { * loopt *, {orlgin, pxz, pxyz, pyz])
loapl = poly_loop | loopf °, [origin, px, pxz, pz]);
foopbk = poly_loop { " loopbk ', [py, pay. peyz. pyz)h
wapl == poly_loop ( * loopl®, [origin, pz, pyz, pyle
bopr = poly_loop { ' loopr®, [px, pxz, peyz, peyl);

{" BHYTPEHHWE KOHTYPR [TREYIONEHEE} *)
boopbi = poly_loop " loophl *, [, gx, gv])
loopmid = poly_koop { ' loopmid ' |r, mx, iyl
fooptl := poly_loop | 'looptt’, igz, guz, gyz]);
oopt? (= poly_loop { ' loopt2 * [rz, ez, ryz]l

{"EHYTREHHME KOHTYRE [NpAMOyroneHER) )
toopgf ;= poly_loop { ' loopal®| [g, gx, gxz, gz));
boopgl ;= poly_loop (" loopgl*, [g. gz, gyz. gyl
loopgs (= poly_loop { " loopga*, {gx, gxz, ayz, gy]k
foaprk 1= poly_loop (" baprb °, {r, r, iz, 1z));
looprr = poly_loop | ' loopr ', |r, 12, ryz, nv]k
oaprs -= poly_koop (' loopre °, [rd, ez, ryz, eyl

{" azls_placements {NEUMEYEHRE — YHCAO GNPESENAET NAPANNENEHE MW OCk OCAM X, ¥ AN 2} ")
a1 = mxia2_placement_3d { ' &1’, origin, neg_x, neg_yh
ad = gxiad_placement_3d {' &2 °, origin, neg_y. neg_x);
a3 = exis?_placement_3d (&3, origin, neg_z. 7}
ap3 = axis? _placement_3d (" api’, pz, 7, )
ard (= axia? plecement_3d {"ard ‘', F )
apl = axis2_placement_3d [ "ap! *, px, pos_x, %I
apd = axie?_placament_3d (" ap ", py, poa_y. T
art := axis2_plecement_3d {'ar! ' r, pos_x, 7)
ar? = axig2_placement_3d (' ar2 ' r, pos_y. ¥}
ard = axiEd_placement_3d { ' ard ' r, alopa, T);
aql ;= axis2_placement_3d (" agi ", g, pos_x, 7):
agl = axisZ_placement_3d {"ag2 ", q, pos_y. ¥);
agd = axis?_placement_3d [ " aqd °, r, slope, T

{" NAOCHOGCTE, ONPENENEHHER QNA PECHONCHEHHA KEXAOH Ocu: *)
pat = plane { ' pat °, a1}
pa2 = plane { " pa °, a2}
pad = plane (' pad °, a3}
papl = plana [ " papt °, apl);
papl = plane [ ' pap2 °, ap2});
papd = plane | ' papd ", apl):
pagl = plane | ' pagi *, agi);
pag? = plane | ' pagl ", ag);
pagd = plane | ' pagd , agd);
pari = plane [ “pari ', arik
par? = plane { " par2 ', ard};
pard ==plane [ parld ', aril
pard = plane | " pard ', ard};
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{* BHELWHWE MPpaHiys Bnoka *)
bottom = face_outer_bownd (' botiom °, loopb, FALSE);

top .= face_outer_bound { ' top *, loopt, TRUE),
front = face_outer_bound { ' front ', koopf, TRUE);
back = face_outer_bound { " back ' loophk, FALSE);
lefi = face_outer_bound {* left ', loopl, FALSE]
right = face_owber_bound | ° right *, loopr, TRUE}

" BHEWHAE MPaHWLE BHYTREHHER TPEHW 7]
qfbd = face_owter_bound | gfbd °, loopgf, FALSE);
gibd = face_outer_bound | glbd ', loopgl. TRUWE);
gabd = face_outer_bound [ "qsbd ', loopgs, FALSE),;
rbbd = face_outer_bound [ ' rbbd ', looprh, FALSE]:
rmed = face _owler bound { ' rriod *, loopr, TRUE),
rsbd = fece_outer_bound { " rabd ', looprs, TRUE);
midbd = face_outer_bound | " medbd °, loopmid, TRUE);

(" BHYTREHHHE TREHHLE "]
bibd = face_bound | * blbd ', loopbd, TRUE)R
t1bd := face_bound { 't1bd ', loopti, FALSE)
i2bd = face_bound { ' t2bd . looptE, FALSEY

(" BHEWHWe (paHY Bnoke )
fa1 := face_surface {*fs1 °, [left}, pat, TRUE):
fa2 := face_surface | fz2 ° [front], pa2, TRUE};
fad = fape_surface { ' fs3 °. [bottom, bikd], pa3, TRUE);
fapt = fece_surface [ ' fapl *, |right], papl, TRUE);
fap2 ;= fece_suwrface | ' fap? °, [back], papZ, TRUE})
fap3 := face_surface (' fapd ', [top, vibd, t2od), pap3. TRUE);

(" BEHYTREHHWE FREHRA
OTEEpCTHE: *)
fag1 = fece_swrface | ' fag1 *, [giod], pag1, TRUE):
fag? := face_swiface | ' fag?2 *, |gfbd], pag2, TRUE);
fagd ;= face _swrface | ' fagd °, [gebd]. pagd, FALSEY;
(" yroyGnenae: ")
farl (= face_surfece [ “fsr1’, [rrbd), part, FALSE);
far2 -= face_surfece | *{sr2 ', [rbbd], par?, FALSE]
fard :=face surface | *{srd | [midod], pard, TRUE);
fard := face_surface | *fsrd ', [rsbd]; pard, TRUE);

blockanel ;= closaed_shell (" blockshell ', {fs1, fs2, fe3, fsp1, fep2, fapd, feq1. fag2, fag4d. fard, far2, ferd, ferd]);
block := faceted _brep | " block °, blockshell);

fts_uniits = length_uni{) || si_unit { * milll ', " metre *);
ite_context = geometrc_repreasniation_context
{ " lis_context ', ' context_for_block *, 3] ||
global_unit_assigned_context | [its_units] |

fbsr = faceted_brep_shape_represantation
[ fosr’, [Block], ts_context

END_REALIZATION:

EMD_TEST_CASE,;
i*

MpuwmevyaHwn

1 BHYTREHHME KOHTYDE HCNONBIYKTEA GNA GNEE0ENEHHA OTEEDCTHE W ¥rNySnesnn.

2 TecTHpYITCA WIMEHEHWE HENPEENEHWA KOHTYPOE HE OOPATHOS @ MSOMETRHHA NOBSPRHOCTH.

3 MNpu onpenenesds axisd lacement_3d MCNONB3YHOTCA 3HAMBHWA N0 FMONYIHAH

E. 333 KpuTepuw peuieHHA NOCTRROLECoOpE

FB12: ofwext face_surface co axaqedned aTpulyTa orientatlon FALSE gonwed GuTe npaewnedo oBpaborad,
T.2. y onpegenfemors ofkewra closed_shell nepnesgueyARpe KO BCEM MEAHAM LonEHE DelTe HENPAENEHE OT TENA.

FBE14: ofvexr face_surface co axwaqvedwed atpulyTa orlentatlon FALSE gonsed GuTe npaeuwneHs obpaboTaH,
T.&. KOHEMHAR ODWEHTAUWA QONXHA BeerQs OuTe NPAEMNEHGR © TPAHSD CNEEE
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FB15: ofiberTe face ¢ BHYTRAHHER TpAHALEH DonHHE BT npaBunsHo oBpafoTaHe, 1.6 rpaHMYLl BONEHE BRTE
NpoESPEHE HE NEDECEYEHRA.

FB16: ofinerT loop co 3HaYeHWEM aTpMEyTa orlientation FALSE aonses GuiTe NDAaBMNEHD RHTEPNPETHEPOBAH.

FB18: npw obpaboTke axis2_placement_3d gonsds BeiTh NPEEMAEHD YOTAHOBENSHSE SHEYSHHA N0 YMONHEHAH
ona obeedra axis.

FEB19: npw ofpaboTke axis2_placement_3d oonsds GeiTh NPEEMAEHD YOTEHOBNSHE! SHEYSHEA N0 YMONEHAH
ona ofwesta ref_direction.

E.3.4 KoHTponbHeid npemep fbd

HoHTponeswd npurep tbd paspafoTad ana Toro, 4Tofe NpoTECTHROBATE MONONbL30BAHNE GibLekToR mapped_ltem
Npe co3gaHEl NpocTol cBoprn meEoforpasHsx B-rep mogensi. O Tamke olecneddBasT NpOSEpEY HENPOTHBODEYHBOMD
nogegeHdA 0fwekToR geometric_representation_contexl npW pasn@qeH#d KOOpOWHATHRE NRocEocTaln. B aTomM TecTe
LNA oNEgefaneqH s TeoMaTEMA W TONONGIHM WCNoNL3YETER KOHTEXCT Wetrashell_instance.

E.3.4.1 Peannayessle Leny TRCTHpoBEaHdR [TAK

FB3: Odwerr faceted_brep_shape_representation ¢ KOHTEKCTOM NPEOCTEENSH k3K geometric_context ¢ ane-
MEHTaME [em, npegoTasneH LMK £a8 mapped_[tem.

FB4: Ofuekr faceted_brep_shape_representation ¢ KOHTEECTOM RPSACTABNEH KAK geomelric conbext c gayumae
#nu fionee anemedTamy ibem, NpegoraaneH My k3K faceted _brep, mapped_ltem une axis2_placement_3d. Mpu atom
no KpaRHEd Mepe oOREM K3 HWE Jonsed BuTe ofvext axis2_placement_3d.

E.3.4.2 CneuynbyEaydA BEOOA B NOCTNROYSCCOR

TecTupyemol Mogenew AenAeTcA ofbesr faceled _brep_shape_representation, CoCTOAWSA ¥3 e0#HCTEEHHOIO
ofwekTa faceted _brep. O6Gwaexr faceted_brep npegerasnaeT cofold cnNowHGA TETREAAR, OAHS W3 26D WH KOTOROMD DAC-
NONGHEHE B HAYANE CHOTEMBL! HOGRAKHAT, B CMEEHEE pelps HAaNpEaneHs BOoNE KOODANHATHEIX 0CER. 3To npeacTapnea-
HME 3ATEM WCNONe3yeTCA B cBAske ¢ ofwekTosm mapped_[tem gna coagadds 8 Tos we camom ofiwexte
representation_context NpaacTaBneHWR, RENRKWENDCA NOESHHYTOR LONKER HOXOOHOTG NpegeTARNEHAA, B oTnemeHomM
offeeiTe representation_conlext co3naeTcea NEENCTESNEHNS, COCTOAWSE W3 MoxoaHore olbexta faceted_brep o oto-
fpaseHHOR KONHE MCXOAHOMD NpegeTaenedka. MonHan cneund KELWA NEMBENEHE HE Aacie EXPRESS-|.

E.3.4.2 % EXPRESS-I-cneundmraymns forep_d
“}
TEST_CASE example_forep_4; WITH faceted _brep_aic;

REALIZATION

LOCAL
origin - cartesian_palnt;
pos_z, neq_y - direction;
refaxes, cldases, newaxes | axis_placement 34d;
shell_object : closad - ahell;
tatrahedron : faceted brep;
foar, fbar, fosress : faceted. brep_shape_representation;
grel, gro? © representation_context;
Ita_units : named_unit:
tetrarotl, tetrarot? | mappad_ltem;
mappingl, mapping2 : representation_map;
END_LOCAL;

CALL tefrashell_Instance | — — WCNONs3IYTCR IHEYEHWA 0O YRONYEHHH,
— — foartomy HeT WITH
IMPORT {shell_object ;= @tetrashell;
arigin ;= @arigin;
neg_y = i@ neg_y, refaxes = @al;)

EMD_CALL:
tetrahedron = faceted_brep | " tetrahedron ', shell_object);
fa_units = length_unit () || si_unit [ mili', © metre *);

gret = geometnc_representation_context { grol ',
"pontext for tetrahedron®, 3] ||

global_unil_assigned _context | [ds_units] );

gre? = geomelric_representation_context | gro2 °
" pontext for rotated tetrahedron®, 3) ||
global_unit_assigned _context | [Ra_units] §;

tber := faceted_brep _shape_represeniation | * fbar °, [tefrahadron], gret )
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{* OnpegenfnTca CMEWEHNR OCER JNA MCNONBICBAHMA NEY oTolpamerdme *}
oldaxes = axis?_placement_3d { ' oldaxes ', origin, ?, 7);

pos_z = direction [ ' pos_z'. [0, O.1]:
newaxes = axis? placement 3d [ newaxes’, ongin, pos_z neq_y)

mappingi ;= reprasentation_magp (refaxes, fher |
tetrarat1 ;= mappad_item [ *atrarot! °, mapping 1, newaxes ;

(" OnpegenaeTc NEeQeTARNEHWE & HCNONLIOBEHWEM ToNsKo letrarotl )
fbari = feceted_brep_shape_representation | ' fbert ', tetrarot1]. grel i

{* OnpafjenaeTcA NpedoTaEnesds, ABNADW cech chopxoa TeTpasopa «
oTofpAEEHHOR KonWe *)

mapping? = representation_map {oMaxes, fher);
tetrarot? = mapped_item { " telrert2 . mapping2, newaxeas),

fharges = faceted brep_shape represeniabon
{ "fharasa ', [tatranedron, tetrarat?, oldaxes), grol);

EMD_REALIZATION;

EMD_TEST_CASE:
i*

NMpumevaHun

1 HonTponeHed npusep gns mapped_ltem @ scBopars © MCNONE30BAHAEM NPOCTOND CANGWHOMD TETRAIAPE.

2 OBonovks TETRAEIOPA CO303HE © HONONBIOEEHHEM KOHTEHETE ¢ NEDEMETRE MM N0 YMOMYEHHD:

3 BHewHmAa ofonouka ofwexTa faceted _brep aenAeTtcR ofinwervowm closed shell, Ho He aenAeTcAa oOnEeKTOM
orlented_closed_shell.

4 fharl ponked GwTe noeepHYTOR Konned fbar.

4 fherass gonwed ObiTe SKEMEENEHTEH OBYM BONHAM TBEM, «CEnesHHEIM» BMSCTE

E.3.4.3 KpuTepHy peLEHHA NOCTNROUBCCORE

FB3: Mocne ofpadortes cnnowsod TeTpaanp, onpefensHisiil ofivesTom mapped_item, aonseH GsiTe NPEEMNEHD
ONPEgENSH W NO3WYE0HUPORAH.

FB4: CoanaHel KOHTEKCTEI DBYX OTAENEHEYX MECMETDHYECKWE npefcTaaneHsd. Mogend fbsr w fharl npocTpas-
CTEEHHD CBAZEHE ¥ BONEHE CONPALBCETRCR TONELD B 0AHOA Towke. Mogens fhsri v fbarass NpoOCTPAHCTEEHHD HE CEAZE-
Hul. Dfonoqid &6 fBESrass HE DONMHE NepECcekaThCd, MO OOMMHR COBMEWATECA no OFWeR FpaHn, KOTORER HERBHO
ABMNAETCA COBMECTHO WONONs3ye Mol

E.3.5 HowTponbHed npumep fb5

HoHTponeHsl A npedep b paipaBoTed ona TECTHpOBEHKA MCNONL30BAHNA 08 LEKTOR mapped_[tam CoBMECTHO O
carteslan_transformation_operaler npy cosgadsd npoctod clope maoronpaddee B-rep smogensad. TecTHpyaTon Mo-
NoneEIoEaHKE koadauHedTa macwTalrpoaasna. B 3T0M TECTE ANA ONPEAENEHUR TE0METRHH B TONOROTWA MCNONE3YET-
oA KoHTeRCT tatrashell_instance.

£.3.5.1 PaanuwiyeMue 4ens TecTepoaaqHMa TTHK

FB21: Ofwes mapped_item c aTpUbyTOoNM mapping_target NpescTaEneH KK
carteslan_transformation_operator_3d.

FB22: Ofwest cartesian_transformatien_operator npejcTasned gay carteslan_transformation_operator_3d
¢ MAECWTafoM, NpeOCTABNEHHEIM HAYEHWeM THNa REAL, He pagHsem 1.0

E.3.52 Cneuwdurauma BEOGE B NOCTAPOUBCCOD

TecTipyeMoR Mogensm AenaseTca ofiberT faceted _brep_shape_representation, cOCTORIWMA W3 SOWHCTEEHHOM
oibekTa faceted _brep. Ob6wert faceted_brep npegotaenasTt cofoh cNNOWHOR TETRE3OP, GOHE W3 BEPLWEH KOTOPOTD pac-
NonNoEEHE B HAYENE CHCTEME KOOROMHAT, 3 cMemHbe pefipa HENPARNAHE BIONE KOODOWHATHEX OCeA. 3TO NPaOCTAENE-
HitE 35TEM MCNONsayeTod B ceA3Re ¢ offsexkTamy mapped_item o cartesian_transformation_operator ONA CO308HWA B
TOM e CAMOoM olwexTe representation contex! NPeJCTABNEHAA, COCTORWEND 43 NOBERHYTON W MACWITEEH POBAHHON [HO
He ¢ kospdiugnedTomM 1.0} Konwad HoNGOHOTO NPEACTAENSHWA W HEEoAHoMD ofkerra faceted_brep. NonHas cneund vea-
UMA NpeESQeHa HE Aakike EXPRESS-|.

E.3.52.1 EXPRESE-I-cneyddiukaywa fbrep 5

|
TEST_CASE example_forep_5; WITH faceted _brep_alc;

REALIZATIHON
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LOCAL
origin : carteslan_point ;
pos_z, neg_y, poa_k @ direction;
cldaxes : axis_placement_3d;
transform - cartesian_transformaton_operator_3d
sheli_object : closed_shell;
tetrahedron - faceted  brep;
fbar, foarass : feceted_brep_shape representation;
Ws_units : named_unit;
grot, gred | representation_context;
tetratrans - mapped_ilam;
mappingi : represeantation_map;
END_LOCAL;

CALL tetrzsheall_instance : — — WCNONs3YOTCR SHEYSHWA N0 YRONYEHAK,
— — moaToMy HeT WITH
IMFORT {shell_objsct = @tetrachail;
origin = @arigin;
neg_y = @ nag_y; |
END_CALL ;
tetrahedron = faceted_brep (' tetrahedron *, ehell_object);
fs_unils (= kength_unit) || si_wndt §*mili ', metre ')

gred = geametric_representation_context | ' gred ®,
' contest for tetrehedran’, 3] ||
global_unit_sssigned _coniest | [lis_units] §;

grc = geomeatric_representation_context { ' gre2 °,
" context for essembly *, 31 ||
global_unit_assigned_context | [its_units] |;

{" OnpenenasaToR AxE_placement W carteslan transformation_operalor ANA WCAONL3I0BAHWA NEM oTOBpameHMd *)
pos_x = direction [ ' pos_x ', (1, O, 0)):

paa_z = direction { ' pos_z ', [0, O, 1]

oldaxes (= axis?_placement_3d (' oldaxes ', orgin, pos_z, pos_xj;

transform = cartesian_transformation_operator_3d (' ransform °,
pos_x, nag_y. origin, 0.75, pos_z )

fber ;= faceted_brep_shape_representation [ fbsr®,
[tetrahedron, aldaxes), grol )

mapping1 ;= representation_map {oldaxes, fosr);

{" telratrana senAeTca T5% macuTabnposasHoR KONHER DPUMWHERE,
OTPEKEHHOMD HE NNOCKDCTE 2X °)

tetratrans := mappead_item | ' tetrarct! ', mapping 1, transform ],

{" OnpagenfeTcA NpeaCcTABNEHME, ABNAKWESCA cBOprold TeTRaanpa W npeodpaineaHHoN (MBCWTAEHPORIHHOW W oTRa-
MEHHOR] KoMK *}

foerass ;= faceted_brep_shape_representation
[ ' finsrass | [tetrahedron, fetratrans], gro2);

END_REALIZATION;
EMD _TEST_CAZE:;
0"
MpuMmesaHWA
1 HosTponsHed npusep 4nA obeerma mapped_item « «cO0pis © HCNONbS0EAHMEM NPOCTOMD CROWHOT TETRESAPA,
2 Dbonouks TETPRIGPE COANAHA © HCNOMEIOEA HWEM KOHTEKCTE C NAPEMATRAMK N0 YRONYEHAK .
3 OfwexT tetratrans gonwed OueiTe macwTalspoaadnod konwed fbarF nocne OTREXEHWA Ha NMNockoCTe O2¥.

E.3.5.3 HpwTepis peliasia NoCTRpoUYScoopa
FB21: Mocne ofipafoTan cnnowHoA TETpaALp, onpelensiiai ofweston mapped_|tem. gonwes BuiTe NpaEMNs-
HO CNEEGENEH W NOIRLHOHRPOERH.
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FB22: OfwekT foSrass GONWeH COCTOATE W3 DBYA CONOWHEYX TETPA3OPOE, KOTOPRIE CONPHERCAKXTCA B NNOCKOCTH
ZX. OOons W3 HEX RENAETCA KONMER pa3mepon 34 Qpyroro Nocne oTPEEaHHA HE NNOCKOCTh.

E.d Konrexcrt tetrashell_instance, Hcnone3yembii B TECTAX MHOTOTPEAHHOW B-rep Mogens

MNpveegeHHER HAKE KOHTEKCT B8 Ass ke EXFRESS-| nononbayeTon 8 KOHTPONEHE X NPWMEPEX, ONWCAHHLIX B pEIOE-
ne E3.3T0T EOHTEKCT Q88T BOIMOEHOCTE ONEEGENKTE NpocTod 0bwerT closed_shell veToipexrpasHon QopMel © BEPWA-
HaMMW, PECTONoKEHHEIME B TouEax (06, orc, orc), (X, arc orc), (ore, by, orchw {orc, orc, Iz). Boe rpadvysl onpegenfAoToa
oibekTams poly_loop.

"1
COMTEXT tetrashell_instance |

FARAMETER
oG : kength_measure ©= ]
1+ Llength_measure = 100;
Iy s bength_measwvre := 100;
1z : length_measure = 100;
arlgin : gartesian_point := carteslan_point (' ongin ®, [ore, oo, one]);
p_x t cartesian_point = cartesian_point (' p_x . [l orc, orc));
p_¥ : gartealan_point 1= carteslan_point (' p_y *. lore, |y, oncl);
p-z tgartealan_point = carfeslan_point ('p_z °, [ore, orc, 1z));
neg_x rdirectlon = direction [ 'neg_x °, [-1, 0. 0]k
neg: y s direction ;= direction { 'neg_y ', [0, -1, O]1
neg : directlon == direction { 'neg_z *, [0, 0, -1]1;
dalope tdirection == direction { ' dslope ', {1, 1, 1))
dperp : direction := direction [ ' dperp *, [1, -1, O})

loop_x :poly_boop (= poly_loop | " loop_x . [orgin, p_z, p_¥]k
loop_y L poby_bkoop o= poby_loop (Cloop_y . |ongie, p_x, p_z]k
loop_z :poly_boop o= poby_loop | loop_z °, [origin, p_y, p_x]}
loop_slope : poly_boop = poky_loop | loop_slope’, [p_z, p_x. poyli:

ai caxis?_placement_3d = axis?_ placement 34 (" &1’ orgin,
neg_=, neg_yh

82 :axis2_placement_3d .= axis?_placement_3d (" a2’ ongin,
neg_y, neg_x}

B3 caxls? _placement_3d = axis?_ placement_3d4 (" a3, ongin,
neg_z, neg_yk

&4 raxle? placement_3d = axis?_placement_3d [ ad °, p_x, dslope,

dperp):

pt :plane = plane { “p1' al);

p2 s plane = plane | " p2 ', a2y

p3 :plane = plane (' p3°, a3y

p4d cplane ;= plane | " pd ', ad);

b1 s face _outer_bound = face_outer_bound [ b1 ', loap_x, TRUE);

bz . face_outer_bouwnd ;= face_outer_bound { b2 ', boop_y, TRUE);

b3 : face_outer_bouwnd := face_outer_bound [ " b3 ', koop_z, TRUE];

bd :face_owuter_bouwnd ;= face_outer_bound | bd ', oop - slope, TRUE);

fs1 : face_surface = face_surface (fat ', &1, pi, TRUE)

fa2 : face_surface := face _surface | *faZ ', [b2], p2, TRUE);

fa3 ! face_surface = face_swrface | ‘' fad’, [p3], p3, TRUE);

fad : face_surface = face_swrface | ' fad ', [bd], pd, TRUE);
END_FPARAMETER:

SCHEMA_DATA tetra. cixt;

cfs = connected _fece_sst [SUBCOF{@r); cfs_faces ->

{ [@fs1, @is2, @1s3, @fsd] );
SUPOF (@ tetrashell]);

tri = topolopicel_representation_item {SUBOF(@rlk SUPOF{@cfa);)}:

r = representaton_iem {name -> ' tetraghall ';
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SUPOF{@Etr));
etrasheall = closad_shell {SUBOF (@cfa )
END_SCHEMA_DATA:

END_COMNTEXT,
e

25

E u 5 '|' FOCT P UICO 10303-512-2008, CrcTeMbl aBTOMaTU3aLMM NPOU3BOACTBA U MX MHTerpauus. MpeacraBneHne fgaHHbIX 06 U3Aenuu n o6MeH STUMK AaHHbIMU. Ye
(I L FE 1T Industrial automation systems and integration. Product data representation and exchange. Part 512. Application interpreted constructions. Faceted boundary ref


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-10303-512-2008
http://gostexpert.ru/gost/gost-10303-512-2008

rMocT P ACO 10303-512—2008

Mpunoweduwsa F
(enpaBoYyHoe)

CeeaeHMA O COOTRETETEHH HAUMOHANLHLIX cTaHaapToB Poccniekon Denepaumm
CCLIMOYHLIM MEXAYHAPOAHLIM CTAHOARTAM

Tabtbnwue FA

DEoanaueHIE Coamounars

OfcaHadEHE H EIHSEHMIAHWE COOTEETETBYOUISMT KA BIHANLHIT CTAHAARTA
MEDKAY HAPOGHDID CTAHDQRPTA

HEO/M3K 8824-1:19085 focT & ACOMIK 8824-1—2001 MHDOPMBLUWOHKAR TEXHONOTWA. AGCTPpEKTHAA
CHHTAXKCHMECEEA HOTAURA BEpcHr oauH [ACH 1) YacTe 1. Cneyw@nEayua OCHOBHOA
HOTALKHM

HECD 10303-1:1994 FoCT F ACO 10303-1—90 CecTeMs AETOMATHIALMY NPOWIB0GCTES M HE WHTEIp&a-

uuA. MpescreaneHMe AadHex of nagenun K obued aTiMe gasHuMe. HecTe 1. OBuwne
NpPEACTaAENEHHA M CCHOBONGNATEALULWE NDHHLMME

WED 10303-11:1994 rocT FPMCo 10303-11—2000 CucTams AETOMATHIAURW NPOMIEQOCTAS @ WE HHTET-
paudA. MpegcTeEEneHre JaHsuy o0 wagenvs i oBmes 3THMM JaHHuml. HacTe 11, Me-
TOgel onucasdA. CnpasodHos pyRoBOACTED NO AzuKy EXPRESS

HCOITO 10303121967 roCT PACOITO 10303-12—2000 CHoTeMul ABTOMATHIAUWNE NPOXIBE0OACTES H WX HH-
TerpauMA. MpegeTaaneqdne gadHus off wagenvs B obmesn aTHME DaHHbIMY,. HacTe 12,
MeTogw onvcaHua. CnpaBoYHOE PYEOBOACTEO No Azeiky EXPRESS-|

HEO 10303-41:1984 FrocT P MCO 10303-41—948 CucTeMe BETOMATHIELWH NPOM3BOGCTES M WX WHTEIDA-
udA. MNpejcTEENSHME DaHHeE 00 HW3gende W OBMEH 3THMH DaHHEIMH, YacTs 41,
HuTerpepoaHsee oBofueHnse pecypcs . OCHOBR! ONACAHUR W NOOSE PERS M3LENEA

WD 10303-42:1954 "

HEOD 10303-43:1004 FocT PUCO 10303-43—2002 CucTamel BETOMATHIALWA NPOMIBEOOCTES M WX HHTAL-
payua. MMpascTeaneqH«se qadksex of Wagensv o obsMed aTiMme JaHHBIME. YacTs 43.
WMuTerpupoaHie obofuerspe pecypoel . CTPYHTYPH NPELCTEENEHWA

WCO 10303-202: 1946 )

" ﬁQGTEETGTEFIDLL:Hﬁ HEYWOHENbHEW CTAHOAPT OTCYTCTEYET. ,q{l erd YyTeE2p¥ieHWA pEROMeHaYyeTCoR HCNONeE3oEATE NE-
pEE00 HE PYSCHMM AZEK DAHHOMD MEeMOyHEapoOHere CTAHAapTa. nEpEEﬂ,ﬂ, OBHHGMD MEEOYHABPOAHOMD CTAHOARTA HAKD-
AWTCA B8 PERePAMEHOM MHPOPMAUWOHHOM OHLE TEXHWYMECKME PETNABMEHTOE W CTAHGAPTOR.
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YOK 656.072:681.3:008.354 OKC 23.040.40 OKCTY 4002 nav
Kniouepkia CNOBA: a8TOMATHIALMA NPOWABOACTEA, CREACTEA SETOMATHIALMK, WHTENDALMA CHCTEM SRTOMATH-

3ALUMK, NPOMBILNEHHEE HIGENWA, NPEGCTABNEHHE aHHEK, O0MEH AaHHLIMK, NPUKNaOHLIE HHTEDNDETHRO-
BAHHEIE KOHCTREYELHK, CMHCEHWE opMel TENA, MHOMOTPaHHOE IPaHHYHDE NPEgCTABNEHHE
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