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rMocT P UCO 10303-515—2007

Mpenucnoewe

Llani M npuMHLMne cCTalgapTuaagny B Poccriicko il Pegepausqu yecTanoaneHs fenepansHsiyM 3akoHomM oT
27 newabps 2002 r. Ne 184-03 o TeXHWYECKOM DEMYNUDOEIHWW:, 8 NPABHNE NPMMEHEHWUA HALWOHANEHEBX
crangaptor Pocowiceond Pegepaunsd — MOCT P 1.0—<2004 «CravgapTriayms B Poccyickod Pegepayun.
CEHOBHEIE NOMNOMEHHAD

CoegeHHA 0 CTaHAapTS

1 NoOOroToOBRNEH MocyQapcTREHHEM  HayYHBM yYpesaeHnen sLlguTpansmeld HayYHO-KMCCheao-
BATENLCKHA M ONBITHOKOHCTRYKTORCKWIA MHCTMTYT pOBOTOTEXHMEN M TEXHWYECKOA KMBapHaTHEM» Ma OCHOEE
CoOBCTBEHHOM Ay TEHTHWHHOMD NBpeBRna CTARAAPTAE, YKAZaAHHOMD B MyHKTE 4

2 BHECEH TexHHqecsMmM E0sMUTETOM N0 cTaHgapTuiauqy T 458 sMudopMauMolHan Noaoe pHka #Ms-
HEHHOMD AR W30ENWHE»

3 ¥YTEEPWIEH WM BBRENEH B IEACTBME Mpueazom $enepansHore aredTCTEA Mo TEXHMYBCHOMY PRY-
NUpoBanKeg M MeTpononas oT 20 MapTta 2007 r_ Ne 37-c7

4 HacToAWKA CTaHOdapT WOSBHTHYEH MexdyHapogromy cTadaapty WCO 10303-515:2000 xCucTemel
ARTOMATHAALMA NDCKHIBOLCTES W M2 MHTarpayna. MpeacTasnesve DaHHbIX 05 Hageniy i oGMeH 3TIHMA JaHH k-
M. HacTe 515, MpuKNagHele WHTERNDETHPOBAHHLE KOHCTRYEL MK, KOHCTDYETHEHAR DNOYHMan recmMeTpras
(150 10303-515:2000 «Industrial automation systems and integration — Product data representation and
exchange — Part 515: Application interpreted construct: Constructive solid geometrys ). Tlpl nprMeHe KK
HACTOALLEND CTaHdapTa PekoMeHayeTcs WCNoNLI0EATE BMECTO CORUMOYMBX. MENIYHAPOOHEX CTAHLAPTOR
COOTEETCTEYIOWMWE MM HALWOHANEHEIE CTARO0APTH Poccickod Megepayng, CEB2OaHKHA O KOTOPEIX NPHMBegEHb
B O0N0NHNTENEHOM Npdnoxesmm E

5 BBEOEH BMNEPELIE

HMiughopsaliun of vaMeselusx K Hacmoaedy cmasdapmy mpdnukyemcs 8 axesodno uadseasMon
UMD OpMaLUOHHOM YKATAMENs ¢ HIYUoHANEHLIE CMaHdapmbis, 8 MEKCIT UIMBHGHUT U RONDAE0K — 8 BHBME-
CAYHO U3dasasmely UHPoDMaYLoHHEX yrasamenay «Hayuoraneteie emandapmeis. B coyvas nepecmomps
(AameHbl) LU OMMeHE HACMoRWes0 cmaxdapma copmaamamayoues yesdoumnerue Sydem onydnukoaasn
8 ENEMECAUHD UATIEFEMOM LRHDODM AL LIOHHOM YEa3amens « HauuonankMae cmandapmeds. COOmaamoma)y-
oL AR UHEDoPMaLUd, Yae JOMTeRUE U MEKCITIE DAIMeLLEKITICE MAOKE B UNDODMaYLIDHHON CUCITaMe 00l Ees0
MONEICEAHUA — M8 auyiansHoM calime DedapansHOe0 a2aMMCEs 0 MeXHUYSCKOM)Y e ILD0aaHLID L
MEMpOToSuLU & cemu HumepHam

B CravgapTurdopm, 2007

HacToRwWiA cTauaapT He MO¥eT BiiTh NONHOCTE MMM HACTUYMHO BOCNPOMIBS0eH, THDAKWDODBAH U pac-
NpOCTREKEH B KA4ECTBE oMUMansHoro vaganua Gea paapelle HMA PeqepansHore areHTCTES NO TEXHWYECKD-
MYy DEMYIAPOBAHHID M METRONOTHIA
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BEeegeHue

Crangaptel komnnekca MCO 10303 pacnpocTpaHAKITCA Ha KOMNsOTEpHOS NpeacTasneHwe nHdopma-
LK 0B H3genuax v obMed gadHeiMe ob nagennax. Mx uenso aanseTed obecnede Mg HeRTPaNEHOND MEXaHHS-
Ma, CNOCoOGHOMN CNMCHEATE M3OENWA HA BCEM NPOTRMEHNH WX BUIHSHHOTS UMKNE. 3TOT MEXaHHIM NDAMEHMM
HE TONBKG ANR HEATRENLHOro obmena hainaMu, Ho ARNAETCA TAKMKE DCHOBEDH OANA PEANKMAAUNK M COBMECTHOID
AocTyna Kk bazam ganHepx of M30ennax 1 Opraqiaaumry apXHBMEOBaHHE.

Craupaptsl koMnnerca WCO 10303 npeacraensioT coBol Hatop OTOENBHD MAOABAEMEX CTAHOADTOR
(qacTei). CTaHgapTil JaHHOMD HOMIMNEXCA OTHOCATCH K OOHOR M2 CNeayuiny TEMaETHHBCIY TPYIN: METO0L
ONUCAHKA, HHTETPUPOBAHHBIE DECYPCE, NPMKNaGHBIE MHTEPNDETHROBAHHEIE KOHCTDYKUMH, MPUENAAHEIS NDo-
TOKOMB, KOMMNEKTE aBCTRAKTHLIX TECTOR, METOOL DEANWIALNWM M ATTECTALWOHHOE TECTUROBAHWE, [pynnk
CTAHOAPTOR JAHHOrD KoMnnekca onucamel 8 MCO 10303-1. HacToAWKMA CTaKdapT BXOOQHT B FPYRMY NMKNaL-
HilX MHTERNPETUROBAHHEY KOHCTRYKL WA,

MplknagHan WHTepnpeTUpoEaHHan KoHCTRYELMA (MK} ofecnesiaasT NOMYeCceyia rpyindposKy WHTap-
NEETUPOBAHHBY KOHCTOYEUWE, NOAOEDMWBIMALWY KOHEDETHYI0 OyHELWOHANBHOCTE ONA WCNONBEI0BaAHHA
OAaHHsX 0F W3genuy B paisooBpasHex NpUKNAGHLIX KOHTEKCTa, MHTepnpeTUpoRaHHAR KOHCTPYELWA Npa-
CTABNAET COG0R ObLMHYHD WHTEPNDETAUMID HHTEMPMPORAHHEX DECYPCOB, NOOOEDHHBAIOLWYI0 TpetoBaHHA
COBMECTHOMN WCNONLIGEAHHA HHHOPMALMA NPHKNA0HBIMA NPOTORDN3MIA.

HacToRLWAA CTAKOAPRT ONPERENRET NDMKNAZHYI0 AHT2PNDETUDOBARHY IO KOHCTRYELWIO ANA COBMECTHMO-
Mo MHOMECTEA MEOMET DHYECKAY W CTRYETYRHLIX 00 BeKToR, ONpaaanfiolWy KOHCT DYKTHEHYID BROYHY I radmMeT-
puio (KEM). TecMeTprYeckan WHBOPMALWA BRpaMasTea NOCpeacTeoM obkeMHBEX MOOBNEHR, 3 CTRYKTYPHAR
HHPOpMALIMA — AUWMENWYeCK rpados.
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rocTP WUCO 10303-515—2007

HAUWOHANBHBIA CTAHOAPT POCCUMWCKOW OGEOEPALUM

CHcTeMbI ABETOMATHIAUMM NPOMIBOACTES M MX MHTErpaumus
NPEOCTABNEHME OAHHEIX OB W3OENKMKW W OEMEH 3TUMW OQAHHEIMK
Yacrte 515

MpuenagHsie KHTEPNPETHROBAHHLID KOHCTRYELIMA.
KoHcTpykTHEHAA BROYHAA MEOMaTRHA

industrial automation aystems and integration. Product data representaton and exchanga.
Fart515. Application interpreted constructions. Constructive solid geometry

fNara epegeswa — 2007 —09—01

1 OBnacTe NnpUMeHEHUA

HacToAwMiA cTauoapT onpeaenfaeT METepnpeTauue HHTENPUpORaHHEN pecypcon, obecnednaaiowyio
COOTRETCTEME TpeGoBaHHAM KNpeacTasna w0 iophel HAAENMA CUCNONEIOBAHKMEM KOHCTDYKTHEHOR GNOYHOR
OB TIMIA.

TpeGoBaHHA HACTOALAND CTAH0ANTA PACNpOCTRAHAITCA HA:

- TRENMB0HBLIE NPAMATHELI

Mpumep — Cghepa, NpAMOL Kpyensid KOHYE, NDAMOU kpyeoaol YUnUuAdD ¥ Mop OMACCAMCA K MpexMen-
HEAM TRUAMUT LEaM.

- pEMYNAPHACEAHHEE BynNessl oNepaur — ofLEAMHEHKHE, NPECEYEHNE M HCKNKYEHHE C TREXMEPHEIMK
NPUAMKTHBAMM, DAIHOOGDAIH BN FRAHMY HEMW NPAICTARNSHAAMN U B0YIAMNA 05 RaMHEIMA TENSRM;

Mpusep — PaszHooBpasHLEe o LeMHLIE BEDAaHUYHES Npedcmaanequn, Mena, NoOAYYeHHE S MamodoM JKc-
mpyauy gpaHeld U BpanyeHUA epated, o0 LeMHLI B KONUY U AOAYADOCIMDIHC BEHHBIE MENS OMHOCAMER Kk dpyaus
OFLeMHLIM MTEnas.

- obbekT extruded_face solids nswept_face solids, yTobw onpenenaTs HOBLIE NPOCTEIE 0D

- Byneasl peayneTaTe:, NONYHEHHBIE NOCTE NDHMEHEHMA ONEDATOPOE K OB BEMHEIM TENaAM.

TpefGoBaHMA HACTORWETD CTAHAARTA HE PACTPOCT DAHADTCR Ha!

= ABYMEDHBIE TEOMETDHYECKHE DD BEKTE,

= CAMOTNEDECERAI0LYIOCA TBOMETDHID,

- DLEHKY MOSENER KOHCTRYKTHBHO A BNoYHOR reoMeTpiM ANA Co30aHua MOodened rpaduyYHoro npeacTan-
MEHHA.

2 HopmaTHEHGIE CChINKH

B HacToRAWEM CTaHgapTe MCNOMEICEAHSEI CObIMKKN HA CREegyioWKe MEXIYHAPOLHEE CTAHAARTS

WMCO/M3K 8824-1:2002 VudbopmaumoHsble  TEXHoNordy. BaaumoCBAIE  OTHDRITEIX  CHCTEM.
AGCTRAKTHAA CHHTAKCHYECKAA HOTALWA BepcHK oguH (ACH 1), HacTe 1. CneyudukauMa OCHOBHOA HOTAL MM

HMCO 10303-1:1994 CucTembl ABTOMATHIALWKA NDOHIBOOCTEA M HX MHTErpauWA. NpeacTapneHH e gaH-
HEX 08 UATENAA W OOMEH 3THMM JaHHsIME. HacTe 1. ObWWe NpeACTaENEHKA M OCHOBONONATA0WHE NEMHLNE

HMCO 10303-11:1994 ClUcTeMil aETOMATHIALMW NPOKMIBSACTEA W WX MHTEMpauna. NpeacTasana|ye gaH-
HE 00 M3GENHK K OBMEH ITHMHM JaHHEMA. HacTe 11, MeToge onucanya. CnpasodHos pYKoRSOCTEO NO AZLIKY
EXPRESS

HMCO 10303-41:1994 CucTeMbl AaBTOMATHIALMM NPOMIBOACTES W MX WHTEerpayna. MpeacTanneHue gaH-
HEx 00 H3genuE W obses 3TMMK gaddemu. HacTe 41, MuTerpupoeanssie 0GobweHHse pecypckt. OCHOBE
OMUCAHKMA ¥ NOOOSEEEN HAOENHR

LETEETES opHyHEaNLHOE
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HMCO 10303-42:19%4 CHoTeMsl SBTOMATHAALMA NDOHIBOACTER H X MHTErpauUa. MNpadcTasnexHue JaH-
HislX 00 MZAENHH 1 O0MEH 3THMK DaHHBIMIE. HacTe 42, MaTerpupopaisie 0GobeHHBE pecyposl. Meose ToK-
YECHDE ¥ TONONOMHYEckoe NPELcTARNeHNE

MCO 10303-43:1994 CucTeMs 2BTOMATHIALMK NPOHIBOLCTEA W MX MHTerpaums. MpegcTapneq e gau9-
HBX 00 MAMENHMH W oGMeH 3THMKA JaHHBIMK. HacTe 43, MuTerpupoBaHdse 08obwenHse pacypoel. CTRYETYDEI
NpegcTagne i

MCO 10303-202:1986 CucTeMel aBTOMaTUIALUMA NPOMIBOACTES W WX WHTerpauywa. MNMpegcTaansHue
OAHHBIX 00 HaZEenHi i oOMeH aTHMK QauukiMg. HacTe 202, MNpuknagHsie NpoToRoNL. ACCOUMaTHRHEE YEDTE-
M

HMCO 10303-511:2001 CHcTeMel SETOMATHIAUWA NPOWIBOOCTEA W WX WHTerpaywA. MNpegcrasneHne
OAHHEIX OB Hagenvi M oBseH ITHMK JaHHsKN. HacTe 511, NpuenagHole MHTERNPeTHPOBAHHbIE KOHCT DYELLH.
Tononorvyecsy orpadiYeHHan NoBepXHOCTE

WMCO 10303-512:1899 CucTeMel aBTOMATHIAUWA NPCWIBOGCTEA W ME MHTerpaywnd. NpegeTtasnaHue
OAHHLIX 00 HAOEMWH ¥ ODMEH ITUMK JaHHbMK. HacTe 512, NpUEnaaHse HHTERNPETHROBAHH IS HOHCT RYHLIKH.
DACETHOE rPAHWHHOE NPEaCTARMNEHHE

WMCO 10303-514:1999 CucTembl aETOMATWIAUWA NPOWIBGOCTEA W WX WHTerpaywA. lNpegerasneHue
LakHBX 00 H3genvd W oDMaH aTHMH JaHHBMKW. HacTe 514, MNpuknagHsie HHTepNpaTHROBAHHBIE KOHKCTDYHUWA.
PacluMpeHHoE IpadneHoe NPELCTARNEHAS

3 TepmuHbI, oNpegeneHWa u COKpaLLeHWA

3.1 TepmuHil, onpegeneHise 8 HCO 10303-1

B HacToAWeM CTaHR0ARTE NPUMEHEHL COBOYIOLIAE TEDMUHEL
- npunoxeHne (application);

- NPHENagHOA KOHTeKCT (application contaxt);

- npuEnagHon npoTokon; NN (application protocol; AP,

- MeToq peanvaauudu (implementation method);

- HHTErpPUpoOBaHHEIA pecypc (integrated resource),

- HHTEpApeTaWKA (interpretation);

- vagenue (product);

- QaHHke ob Hagenuw (product data).

3.2 TepmuH, onpegeneHyisi 2 MCO 10303-202

B HACTOAWEM CTAHIADTE NPAMEHEH CIENYIOLLWA TEPMAH:

NPUENAaHan HHTEPNPpeTHpORaHHAA KOHCTRYKUMA, [TWMK [(application interpreted construct,
AICY NMorvweckas rpyNNUPOEKa MHTERNDETURYEMBE KOHCTRYEUME, KOTOpas NoOgASpMUEIET ONpeaena sy
DYHELMIO ONA MCNONEI0BAHKA JaHHEIX 00 MA0ENHWK B BOHTERCTAX DA M- HEX MPWIoHeHMEA.

3.3 CoxpaweHwnn

B HacToRWEM CTAHOADRTE NPUMEHEHD CNELYHLLEE CORDALLBHME:
KB [CSG) — KoHCTPpYETHBEHAA DNoYHan recMaeTpra,

4 CokpaweHHbLIA NMCTUHN Ha A3bike EXPRESS

B HacToaweM paznena onpeaenasda EXPRESS-cxema, 8 k0TOPOR MCNONEIYIOT CA N MEHTbl MHTEr pHp0-
BAMHHBE PECYDCOR W COOEDMATCA THNE, KOHKDETHIAUWK 05 LekToBR W yHEUWH, OTHOCALLMECA K HACTOALLEMY
CTAHOAPTY.

MpumMedaxrne— B UHTEIPHPOBAHHEIX PECYOCAX OONYCKAETCA CYILECTEOBAHWE NOATHNOE W 3NEMEHTOE CNHG-
koB Belfiopa, He “MNOPTHPOBAHHEIX B BEHHYH [TAK. Tadie KOHCTREYELMK NCKMIOYE0T U3 J8PEEa NOGTHNOE MNK W3 CNWCES
eExifiopa NOCPEOCTEOM NPEEHN HERBHOMD WETepheAca. onpedensHisx B MO0 10303-11. CobinNEd HE MCKNHSEHHEE
HOHCTREYHLMM HAXoaaTcA B4e 0BNacTn npusmeHesnA JaHHoA MMK. B HekoTophx CNy-MERX WCHNEOYSNTCA BOE JNEMEHTEI
cnucks emGopa. Nockonsry MAK npegdasdavers ANA PEANHIALKH B KOHTEKCTE NEWENAHOID NPOTOKONE, 3NEMEH Th CNHG-
ta exifopa GyayT onpeaenaTecA cANECTER NPWMEHEHWRA NPHENAAHOMND NPOTOKONA.

EXPRESS-cneuudrkaumn

SCHEMA aic_csg,

2
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USE FROM aic_advanced brep; = SO 10303-514

USEFROM zic_faceted brep; - 130 10303-512

USE FROM geomefric_model_schema - |30 10303-42
(block,

boolean_operand,
boolean_operator,
boolean_result,
box_domain,
boxad half space,
ceg primitive,
csg. select,
csg_ solid,
exiruded_facesolid.
half_space_solid,
revolved face solid,
right_angular_wedge,
right_circular_cone,
right_circular_cylinder,
solid_replica,
sphearg,
torus);
*
I PRAMEWaH®WE— Cxaum. CCEINEW HE KOTOpRIE OQBHE BEllUE, MOXHO HAATH E CNneqysouKe CTAHOARTAX KOMNONSK-
calCOo 10303:

akc_advanced_brep — WMCO 10303-514
aic_faceted _brap — MCO 10303-512;
geometric_model schemsa — MCO 10303-42.

4.1 OcHOBHLIB NOHATHR K OONYLEHKA

Ana Hes3asicHMoi pEANMIALWA B CREMaX NPHKNAgHEIX NPOTOKONOR, 8 KOTOPEIX MCNONEIYETCA gaHHan
MWK, npeaxasdaqes cnegyw it obwesT:
-aic_csq

4.2 Onpepenexdre obbekTa csg_shape representation cxems alc_csg

DfeerT csg_shape_representation fssnsetcR TpexMepHbiy NoaTHNOM 0fbekTa shape_represen-
tation, npeocTaenAK LW KM PopMY HAOENKR CUCNONEI0BAHKEM GNeEpaLMA W METOADE KOHCTRYKTHEHOE DNoqdHOH
reoueTpHi. K obbemHuii o0LeETaM OTHOCATCA TREXMEDHLIE NDMMKETHBE, TENA C HI0MHY ThIMM FRAHARME, NOny-
NPOCTPAHCTEEHHEE TENA, Tena ¢ QaceTHeIM rpaHWYHBEK NpeacTasneHHeM (B COOTBETCTEWM ©
MCO 10303512 vn paciuMpeHHsiM rpaHHdHBIM Npe0CTaRNSHHEM (B cooTBeTCTENH ¢ MCO 10303-514).

Mpusmeyadwre — MNpUENagHOR NPOTORON, HCNONB3YHW R gansyo MWK, gonsen ofecnedseaTs pEanMIa0M0
ofitekTa shape_representation varkofxesra csg_shape_representation.

EXPRESS-cneunduranma

)
EMTITY c2g_shape_representation
SUBTYPE OF (shape _representation};
WHERE
WR1: SELF.context_of_items\
geometric_representation_context.coordinate_space_dimenzion = 3,

WR2: SIZEOF{QUERY (it <* SELF.items |
SIZEOF([AIC_CS5G.CSG_SOLID',
'AIC. CSG.MAPPED ITEM','AIC_CSG.AXIS2 PLACEMENT 30",
'AlC_CSG.50LID REPLICA','AIC_CSG.REVOLVED FACE SOLID',
'AlC_CSG.EXTRUDED FACE SOLIDT* TYPEOF(it)) <> 1)) = D:
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WR3: SIZEOF[QUERY (mi <* QUERY (it <* SELF.itemsz |
‘AIC_CSG.MAFPPED_|ITEM' IN TYPEOGF(it)) |
MNOT{'AIC_ C5G.C5G SHAPE_REPRESENTATION'IN
TYPEOF{mivmapped_item.mapping_source.mapped _reprasantation)))) = 0;

WR4: SIZEOF (QUERY {sr<* QUERY [it=* SELF.items |
'AIC_C3G.50LID_REPLICA'IN TYPEOF(it)) |
SIZEOF{'AIC_CS5G C3G _SOLIDY 'AlIC_CSG.REVOLVED FACE _SOLID'
"AIC_CSG.EXTRUDED _FACE SOLIDT®
TYPEOF(srsolid_replica.parent_solid)) = 0)) = 0;

WRS: SIZEOF(QUERY({it <* SELF.items |
NOT{'AIC_CSG.AXIS2 PLACEMENT 3D'IN TYPEOF(it))) > 0:

END_ENTITY:
END_SCHEMA; -- aic_csg
".

PopsankHee YTBEDHASHUA

WR1 — anaveHuwe napasMeaTpa coordinate_space_dimension obwexTa
geometric_representation_context ua ceg shape representation oonxHo SeiTh DAEHD TREM,

WR2 — anesenTe item 13 csg_shape _representation JonskHs! MuMeTe THN csg_solid, solid_replica,
mapped_item, revolved_face_solid, extruded face solid wnw axis2 placement_3d.

WR3 — cbrext mapping_source wa moborc mapped_itern B wabope anemedTos item w3
csg_shape_representation gon«ex WMeTe THN csg_shape_representation.

WR4 — obwext parent_solid wa mobore  solid_replica 8 waGope anemedToR  item W3
ceg_shape_representation Qonmsed WMeTe TN esg_solid, revolved_face solid ine extruded_face_solid.

WRS — ponweH OkiTe NO KpadHed sMepe oguH  NeMedT B HaGope  anemedToBR  item W3
csg_shape represantation, TWNOM KOTOROro He AanAeTCA axis2 _placement_3d.

HedopuankHee YIBEDHOSHWA

IP1 — noboi akzemnnap obrerra solid_model, nCnoneayemsin NpAMO WK KOCEEHHD, B KAYECTRE one-
pawace first_operand wnv second_operand ofwexta boolean_result gna onpegeneHda odeexkTa ceg_solid
W3 Habopa anemedToR item B csg shape representation, gomsed @MeTs Tdn extruded face solid,
revolved _face solid, manifold_solid_brep wnu solid_replica. Ecne ero Tunos Aansetca solid_replica, 1o
nopoaMewsd erc  obwext parent_solid pgonsed wmeTs Tan  csg solid, extruded face solid,
revolved face solid vnv manifold_solid_brep.

IP2 — neobod akzemnnap obwerta manifold_solid_brep, MCnonkayemsid NpAMO MNK KOCEEHHO, B KAYEC-
Tea onepadaoe first_operand wnu second_operand ofeexTa boolean_result ons onpedenesus oowexTa
csg_solid wa csg_shape_representation, gonwes coOTEETCTEOEATE NGO Npagnnanm, onpegenasHHsmM QA
ero WononeaceadkA B advanced _brep shape_representation, nubo npapxnasm, onpeqenesHisn Ona eng
HononesoeaddA B faceted brep shape_representation. B 4acTHOCTH, KEAXOAA MpaHE A0MHHA MMETE NHEO
mvn advanced_face, nuio (B cnyyae faceted_brep) tvn face_surface, orpaswyedHelil NOCpEncTBoM
poly_loops v cobeexkTom plane, 3agadsHeim nocpeacteosm face_geometry.
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NMpunoxenne A
joBRAIaTENLHOE)

CokpawenHos HaMmeHoBaHKMe oBBEKTA

CokpalesHos saMMeHoBaHe oBLeKTa, YCTEHOBNEHHOID B HACTOAWEM CTAHGApTE, Npeesdexs 8 Tabnuue A1
TpeGoBaHUA & WCNONB3IDESHHK COKPEWEHHEY HEWMEHOBAHUA COOBQWETCA B METONAX DEANWIALWNH, ONHCAHHEE B
COGTEETCTEYHIUWYE CTAHOARTaR KoMNNekca WMCD 10303,

FTaGnuwya Al — CogpauweHHos HAMMEHOBaHWE o bekTa

MEnEse HEMMEHGBEHRE COspALEHHOE HARSEHOREHIEE

CSE_SHAPE_REPRESENTATION CESSHRP

Npunosedwe B
(ofAlaTERLHOE)

Pernctpauywa wHpopmaumoHHore ofsekra

B.1 DBosHavMeHWe DOKYMEHTE

Ana obecnevadHsA 0AHO3HAYHOre oho3HEYEHWA WHIPOpPMaLNOIHHD IO 08 LEKTE B OTEPHTOR CHETEME HECTHALYEM Y
CTAHQAPTY NPUCEOEH SRSV WA HOSHTHPRKETOR ofwesTa:

{lso standard 10303 part(515) vergion{1} }

Crbicn gaHsoro oboaHavedsn yetanoenad 8 MCO/MSEK 88241 w onkcan B MCO 10303-1.

B.2 MoeHTHHKALMA CXEMbI

AnA cGecnevesMa 0AHOEHAYHOIG 0B03HEYEHEA B OTEPHTOR CHCTEME Cxeme alc_csg (oM. pa3nen 4} NpUCBEOEH CRe-
OysUMA MO EHTHEUKE Top DB BeRTA:

{ lzo standard 10303 part(515) version( 1) object(1) alc-cag{1}}

Crbicn gaHsoro oboaHaveHsn yotanoened 8 MCOM3K 8824-1 w onucan g MCO 10303-1.

Mpunosesne C
(enpaBovHoR)

EXPRESS-G auarpasmmisi

EXPRESS-G guarpaMmel, NpeACTEBNSHHSIE HA pucyHEay .1 — C.15, nonyuess 43 COXPALESHHOND MACTHHIE,
NpegcTABNEHHOND B PAIGENE 4, ¢ ACHONEI0EIHEEM CNeundHkaydl MuTepheica cTaHgapTa MCO 10303-11. B gearpam-
MAX MCNONsI0EAHE Tpaduyeckan HoTayws EXPRESS-G gna aawika EXPRESS. Onucesve EXPRESES-G yoTaHoBNaHD B
MCO10303-11, npunoxeHne O.

Mfpuseya e — Bubpannee Tene curve_on_swurface, founded_Hem_select, geomeirc_set select,
measure_value, reversible_topology. reversiole_topology_iem, transformation, trimming_select, vector_or_directon
HMNOPTHEYITCA B PACIWHPEHHER NHCTHAT TTWK B CODTEETCTEMM C NPEBMNEMA HEABHR X MHTEpEeAcoe no WCO 10303-11.
B HacTOAWEM CTAHIAPTE BRyrae 00 bedTel HE CORMNATCA HA BalBpaHHEE THNE .
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I'-' —— l_l:;'.t____b context_type .
o e e *representation_context
™ identifir  p I
__________ context identifier 1
comtext_of items
| (TN representations_incontext S[1:7] J‘
. LEME .~ ~— = glric
[ representation |—¢1 label I reﬂmmﬁtﬁ:
¥ | 2 T context
*geometric . [
representation_ Q7 e e i g
context coordinate_space_di mﬁn:ﬁi{rﬂ. = .El mesion_cou |
] shape_representation definitional
representation
[ h |
ceted brep csg_shape
| shape representation representation 1.9(6)
' o
advanced _brep
shape representation
*mapped_ :
i : mapping _source
—In:::lrcscmatmn representation_rmap t‘ SPPINE. .
S —— {INVimap_usage S[1:7]

¥ L
Lt S[I'?}_d representation_item mapped item
M b T mapping_target
name

s,

topological
representation item 244
gecmelne_
representation_item

10,50
laop
—_— 10,32 composite_curve

path segment
7.1
face
— 10,52
VErtEy

PucyHos C.1 — PacwupeHHeid nucTadr MWK e dopmare EXPRESS-G (guarpasmsa 1wz 15)

founded _item

5,56
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e ] [ |
| trimming_select |
J__I_____l_ _____ 4

| T =
|

geometric_
representation tem

roCcT P MCO 10303-515—2007

343

placement

3,28
vector

4,48

curve

1,54
solid_model

{DER)dim

—— -

v geometric_set sclect

| *cartesian_point |

coordinates L[1:3]

length measure

" plasange 0 | ee———
1 measure _.b__a.. parameter_value |
| plane_length_ |,
I measure |

[ R

1 measure wvalue

ks e i — —— —

T

12,36
boolean_result

12,41
12,35
block

13,42
torus

.H —
§ in

. 13,38
right_angular_wedge

. 13,39
right_circular_cone

. 13,40
right_circ tlfar“cylindur

1437
half_space solid

7.31
face_surface

10,33
vertex _point

3,53
M¢sian_ua5fonnation_ﬂptmmD

11

T

b

h

direction

10,29
edge_curve

10,57
poly_loop
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( 22 )
cartesian_point

location

plecement p————( 3432) )

1
3,19 (7,1113) R
A & l (DER)p L{2:2]
axisl_placement axis? placement _3d axis?_ placement 2d

| (DER)p L[3:3) ref direction
axis I

| *ref direction,*axis

|| ------------------- -1

i

L

“
]
I
]
i
|
1
i
|
|
|
|
|
|
|
|
|
|
|
|

8]

yector

[ 'mLJ‘“: Or
3.6 4. S e

SRR o SN -
i length measure I

Pl S P

g
o

cartesian | cartesiarn_
transformation_operator qr transformation operator_3d

local_origin

s:alc:

|| (DER)scl
o] L0
22

cartesian point

Fucynoe C.3 — PacwupeHdsd nuctedr MWK e gopuate EXPRESS-G (guarpasmsaa 3 nz 15}
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4,18 : points L[2:7]
( (2,5,6,7,10) ) C 448(2) ) polyline
a £ i 22
| curve Hhmﬂded_mwe I__ cariesian_poimt

6,2'.? 5,45 5 46
surfar.e curve b_spline curve composite_curve

(45711 )

6,26
pourve

*dir

——— e e e e gy

|

s s s e e e RS
e T sition =
] : axis? _placement pa conic

1

e e e e e s iy —_ radius -
| positive leogth messurs el p—
T O S —  semi_axis 1

e = | A
| positive Jength, measire ©> s =
L S -~ Semi_axis 2
: positive_length measure P
R i T T S———— - semi_axis
i : — [
| posiive Jengh weasiwo o L LEs =
" positve_Tongin_neaie b mimag ws |

I ———— lefgﬂ_i—_nfej‘i“_m_ — _P_—,—| parabola —b—

focal dist
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self_intersect

546 (4) d composite_curve | o

(DERn_segments
(DER)closed_curye

composite_curve

on_surface (556 )

& ;
5.3 (6) segments L 117 composite_curve_

—

(DER)basis
surface 8 [0:2]

(INVusing curves B[1:7] e
SAME SENse
52 L_muum_ " parent_
E cartesian_point ) o e 1 L ke b
| transition_code ! | 4,18

___________ e d
( s45(8 ) onree

o _ ( 22 ) T et
degree control_points_ cartésian point ] h_sp]mc_mrve_f'nmﬁ i
istL[2m @~ T—r— T -

(o}

(DER jcontrol_points curve _form
AfOupper_index_

closed_ | or_control_points] (DER)upper_index_

curve PR e — on_control_points

-Spine_ O
I
self_intersect

d " rational_b_spline_curve | dala 27

| (DER)weights A['EI':upper_mizi:?x_nn_cnnuﬂljnlnlﬁ]

4421 bezier curve |

*knot_multiplicities L[2.7]

b spline curve
— . with_knots

P e e —

4c:| uniform_curve I
———-—«::' guasi_uniform_curve ]

2
(DER)upper index_on knots

Fucysox C.5 — PacwupeHisld nuctedr MWK e gopmate EXPRESS-G (querpasaa 5 uz 15)
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| | curve_on_surface |
53
i surface_curve composite._curve_ —{f peurve i—
on_surface
m basis_
surface
"eurve_3d 4,18
curve
*associated i
I T T T g
geometry L[]‘E]c! | peurve_or_surface 7,17
Qi e = T ] surface
T S, £ b e
*master representation gl preferred_surface_ | |
I curve_representation |
(DER)basis_surface S[1:2] L *reference to_curve
surface
1.9

definitional _representation

PucyHor C .6 — PacwwpedHel i nneTur MWK &8 dopsate EXPRESS-G (anarpamMma t ua 15)
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|
721 (10.11) s face I *bounds 8[1:7]
1 *face element
e 751 (1) i

sense
face_surface P—\—q oriented_face

nrimlaﬁanl (DERNRT)bounds 8[1:7]
T orientation CT:"W )
(e —

o) £y

bound face bound

(&)
oo

I face_outer _bound

[ advanced_face |

-

C 117125604) )
——ci surface

face geometry

8,34 Bt 4 9,55
clcm:ntary_surf'ane_/l 1 x\__boundea_surface
o)
i
[ swept_surface il 4,18
curve
1
surface_of linear_ | surface_of_revolution |
extrusion |
extrusion_axis axis_posifion {(DER)axis_line

36 318 f 4.5
vector axis] _p'iacemem line
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E u 5 '|' FOCT P UCO 10303-515-2007, Cuctembl aBTOMaTM3aLMM NPOU3BOACTBA U UX MHTErpauus. MNpeacraBneHne AaHHbIX 06 n3genum n o6MeH aTuMm AaHHbIMU. Ye
(I L FE 1T Industrial automation systems and integration. Product data representation and exchange. Part 515. Application interpreted constructions. Constructive solid gec


http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-10303-515-2007
http://gostexpert.ru/gost/gost-10303-515-2007

rocT P MCO 10303-515—2007

31 position
axis? placement 3d elementary_surface |

conical _surface | Lcylindrjcaldsurt'm | | plnnu | spherical_surface | Ltomida!_.sm'ﬁn:&
rading radius

TSI DT —— o e e e —— e i g

: positive length measure Ir : positive_length measure |
— | |

e e e e s . e e e S s i

S e e e e it e e

semi_angle | pe—————e o D L o T —— -
3 Pfﬂﬂ": angle_measure | | positive_length _measure b—-
minor_radius

e —— e =

degenerate toroidal
surface o

o— 1

select_outer

PucyHor C.8 — FPacwupednel il ncTiar MWK 8 dopsate EXPRESS-G (awarpamma 8 ua 15)
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Founiet e |
—————— u_degree

53 ™, control_points_list L [2:7] L[2:7] —0  u_closed
cartesian_point J

____________ _ ‘ —0 v _closed
] . T surface_form 9 B

! b_spline i f -
P L 2 | b_spline_surface
| sufie form | | ——
(DER)control_points
A[0:u_upper] A[0:v_upper] C (DER)v_upper

— 0 v _degree

2,2
( cartesian_point W, i

with_knots

b_spline_surface_ |_ bezier. surface J l uniform_surface | | rational b spline

L surface

1 quasi_uniform_surface ]

*u_multiplicities L[2:7]

—0 o
*v_multiplicities L{2:7] *weights_data L[2:7] L[2:7]
© o
(DER)weights A[0:u_upper] A[0:v_upper]
*u_knots L[2:7] j——====—————r - il
a parameter_value |
*v_knots L[2:7] |—-.-___-..._______

e

(DER)knot_u_upper
2
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O
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i o vl I e e ] fce. bpund
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- | R
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Mpunowedue O
{cnpaoyHoe)

MalWHHHO-HHTE PIPETHPYEMEIE MACTHHIM

B gaHHoM NpUNOHEHWH NPMESOEHE CORINKY HE CRATE, HE XO0TOPsIX HEXOARTCA NMCTUHIW HEXMEHOBAHRN DO wesToR
Ha Asbike EXPRESS W coOTESTCTEY W MWE COHDEWEHHE X HAWMEHOBEHWA, YCTEHOENEHHEE B HACTOAWEM cTaHOapTe. Ha
STHX HE CaATAX HAXOOATCA NMCTUHIM Boex EXPRESS -cxem, yoTaHOBNEHHLIX B HACTORAWEM CTEHABPTE BG83 KOMMEHTERWEE
W ORYIoro NOACHAKW eI TERKCTE. 3TH NUCTHHTE QOCTYNHE B MEBWWHHO-AHTEPNPETURYE MO @opre ¥ MoryT Bel Te NOnyEe Hil
no CHenyousa anpecas URL!

CorpaweHspe HaumeHos asua: httphweww.melnist.gow/divB26subject’apdel/sned

EXFRESE: http-fwww.mel:nist.gow/step/parta/parts 1 5/s/

MNpw HEBOIMOBHOCTH SOCTYNA & 3TUM CAMTAM, Heobioguuo obpaTUTECA B YeHTpARLHER cekpaTap«EaT MCO wnu
HENOCPEOCTEEHHD B CekpeTapuaTt MCO TH1B4/MEd no Bopecy 3NekTpoMHOA NouTw: Ecdseci@ome. niet.gov.

MpumMedanne— HabopMaBUWA, NPESCTABNEHHAR B MEWHHHI-EHTEQNPETMROEAHHOM BNGS HE YEAIAHHBIX
Bsiwe URL, AEnAeTcA cnpapoqHch. OBA3aTENEHE M ABNASTCA TEKCT HACTOAWEND CTAHOAPTE.
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NMpunoxenne E
(cnpaBoYHOR]

CeefeHHMA O COOTBEETCTEMM HALMOHANLHLIX CTAHAAPTOR
Pocouiickon @anepaud CChLINOYHLIM MERAYHAPOAHLIM CTAHAAPTAM

TaBnuwuya EA

DfosraNEHNE SR NDYHAN

LT T T L R TS LT T e T COOTEETCTEY DL END HAGNOHANEHD CTaH AT
MEXRAYVHAPDOKDIO CTARGQAPTS

WMOOMIK 8824-1:2002 FCT P MCOMMSE 8624-1—2001 MHQOpMBLWOHHAR TeXHONOIWA. AGCTpakTHARA
CHHTEECHMHECHEA HOTaUWA Bepcia oguH (ACH. 1} Yacte 1. Cneun@rEalwe OCHOE-
HOW HOTAUMK

MCO 10303-1: 1094 MOCT P WCO 103031 —099 CecTemMbl ABETOMATHISUAK NPOXMIBE0SCTEA W WX WHTEr-
paunA. lpeacTaenedde JadHsx of wanendd W OBMER 3TEMH  SaHHEIMM.
Yaote 1. Dfwee NpSQcTAENSHUR W OCHOBSNOMEr 80U WE NPHHLHNLL

WOO 10303-11-1994 roCT FMCO 10303-11—2000 CucTeMb SETOMETHIELWA NPOXMIEOOCTE W AX MH-
rerpauna. lMpeacTaenedde gadses of @agenme @ ofWeH 3TUMH DaHHEMH.
Yeoete 11. MeTogbl GNWCEHWA. CNpRECYHOS PYROBOACTED No Askky EXPRESS

WEO 10303-41-1994 roCT P HUCO 10303-41—0% CecTeMb BTOMATHIELWH TPOWIEDOCTEE ¥ WX WHTEl-
pauuA. lpeacTaenedde  SadHs=s: of  wznende W oBMes 3TEMH  SaHHEMM.
Yeote 41. MuTerprpoaasdse ofobiueniee pecyposl. OGHOBRI ONWCEHWA B Nog-
DEpHEEM WE0enHR

HMCG 10303-42:1954 b

MCO 10303-43:1994 FOCT P MCO 10303-43—2002 CecTeMbl BETOMETHIALWMA NPOXIBE0OCTES @ NX WH-
rerpaums. (peacTaenedde Dadses of @30envd @ obDMeH 3TUMR DaHHEIMM.
Yacte 43, MaTerpepopadsse obofueHspe pecypoel. CTPYRTYRE NPESCTEENSHAR

MCD 10303-202:19406 -

MO0 10303511 2001 roGCT B NGO 10303-511—2006 CucTesbl BETOMETHIAUAW NPOMIECACTEE W HX
WHTerpauda. MpegeTaenedie OaHHei o0 Wagensd @ OOMEH 3THMW DaHHE MM,
YacTe 511, MpUEN8gHEIE AHTEDNPETHPOEAHHEE KOHCTPYHRUWH. TOnNonori-eck
GrPaHHSEHHEA NOBSHXHOCTE

HMCO 10303-512:1909 =
HMCO 10303-514: 1909 *

* CoOTEETCTEYHIL WA HELMOHANLHEIR CTAHGAPT oTeyTCTaYET. 00 8rd yTREEDHASHEA PakoMEHOVETCA HCNONL30BATE
Nepesos Ha PYCCERR A36IK JAHHOMD MEXOYHApoaHorD cTangapTa. MNepeand QaHHOND MeXIyHapoaH0IG CTEHAADRTE Ha-
AOANTCA B PEIEPANEHOM WHEOPMALHOHHOM @OHAE TEXHHYSCHEY PEINAMEHTOR M CTAKAAPTOE.
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¥OK 656.072:681.3:006.354 OKC 25.040.40 nar OHCTY 4002

Kniousasa cnopa; apToMaTHaawUmMe NPoMIsnacTesd, CPRACTAA aBTOMATHAALIMK, MHTETPALWA CHCTAM aRToMa-
THIAALWAM, NPOMBILLINEHHEER W3OSMWA, NaHHER, NPEACTARNEHNE OaHHEY, 0GMEH aHHEIMIA, NDMINA0HEE KO-
HCTPYKLMK, KOHCTRYKTHAHAA BNoYHan recMeTpin
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