PENEPANBHOE ATEHTCTBO

MO TEXHNYECKOMY PEIYIMPOBAHUIO 1 METPOJ1IOT W

HALWOHAMBbHbIN rOCT Puco
CTAHOAPT
POCCUINCKO 10303 512
OELEPALNU 2008

Cuctembl aBTOMaTM3aLMy Npon3BoacTBa
N UX MHTerpayus

NMPEOCTAB/IEHVE AAHHbLIX Ob U3AE/TNN
1 OBMEH 3TUMWN JAHHBIMIA

Y acT1ob 512

MpuknaaHbie NHTEPNPeTUPOBAHHbIE KOHCTPYKLIMN.
MHororpaHHoe rpaHu4yHoe npeacTaBneHne

SO 10303-512:1999
Industrial automation systems and integration — Product data representation and
exchange — Part 512: Application interpreted construct:
Faceted boundary representation

(IDT)

M3paHue ouymansHoe

vmwTWvpi
rot


https://meganorm.ru/Index2/1/4293745/4293745803.htm

FOCT P NCO 10303-512—2008

Mpeancnosue

Llenn n npuHumnel ctaHgapTm3aumn B Poccuiickoii degepaunn ycTaHoBNeHbl defepasibHbIM 3aKOHOM
oT 27 pgekabps 2002 r. N» 184-93 «O TEXHUYECKOM perynpoBaHumn», a npasuna npumMeHeHns HaunoHanbHbIX
cTaHgapToB Poccuiickoli ®epepaunm — FOCT P 1.0—2004 «CrtaHgapTusauusa B Poccuiickoli ®eaepaumu.
OCHOBHbIE MONOXEHNA»

CeefieHns 0 CTaHgapTe

1 NMOANOTOBNEH locysapCTBEHHLIM Hay4yHbIM y4ypexaeHuem «LleHTpanbHblli HayyHO-uccnepoBa-
TENbCKWI N ONbITHO-KOHCTPYKTOPCKNIA UHCTUTYT POGOTOTEXHUKN N TEXHUYECKON KNGEPHETUKN» HA OCHOBE CO-
6CTBEHHOr0 ayTeHTUYHOro NnepeBofa CTaHgapTa, yKkasaHHoro B nyHkre 4
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BeeneHve

CrtaHgapTbl koMmnnekca MCO 10303 pacnpocTpaHsalTCa Ha KOMNbIOTEPHOE NpeAcTaBieHne nHgopma-
Lumn 06 n3penusx v obMeH faHHbIMK 06 n3genuax. Vx uenbto aensetca obecnevyeHne HeiTpasibHOro MexaHus-
Ma, CNoCO6GHOro ONMcbiBaTh M34eNNA Ha BCEM NPOTSHIKEHNUN UX XU3HEHHOTO Lukna. OTOT MEXaHU3M NMPUMEHUM
He TO/IbKO A1 HEeMTpaslbHOro obMeHa thavinamu, HO ABNSETCA Takke OCHOBOW ANA peanv3aln n COBMECTHO-
ro goctyna kK 6asam flaHHbIX 06 U3[eNnsax n opraHusalmmn apxnBupoBaHns.

CrtaHpapTbl komnnekca MCO 10303 npeAacTaBnsiioT coboli Habop oTAeNbHO U3faBaeMblX CTaH4apTOB
(vacTeit). CTaHAapTbl 4AHHOTO KOMMEKCa OTHOCATCS K O4HONM U3 CeAyloLWwnx TeMaTuyeckux rpynn: MeTogbl
onucaHusa, MeToAbl peanusalun, MeToA0/10rMsA U OCHOBbI aTTECTALMOHHOIO TECTUPOBAHUSA, UHTETPUPOBAaHHbIE
0606l eHHblE pecypcbl, WUHTErpupoBaHHble MNpUKNagHble pecypcbl, MPUKIafHble MPOTOKOSbl, KOMIM/IEKTbI
abCTpaKkTHbIX TECTOB, NPUKNALHbIE MHTEPNPETMPOBaHHbIE KOHCTPYKUMN WU NpUKNagHble mogynu. Hactoswwmi
CTaHAApPT BXOAUT B rpynny NpuKNagHbIX MHTEPNPeTUPOBaHHbIX KOHCTPYKL WA,

MprknagHasa nHTepnpeTupoBaHHas KOHCTpykumus (MK) o6ecneynBaeT NOrMyeckyto rpynnnpoBKy UHTEp-
NPeTUPOBaHHbIX KOHCTPYKLWIA, NOAAEPXUBAIOLLNX KOHKPETHYI0 (PYHKLMOHANBHOCTb /19 UCMO/Ib30BaHNA AaH-
HbIX 06 wu3genum B pasHoobpasHbIX MpUKNaAHbIX KOHTeKcTax. WHTepnpeTupoBaHHas KOHCTPYKUUS
npeacTasnseT co60li 06bIYHYI MHTEPNpeTaLMi0 MHTEFPUPOBAHHBLIX PECYPCOB, NOAAepXMBaloLLyto TpeboBa-
HWUSA COBMECTHOIO UCMNOMb30BaHUSA MHDOPMAaLIMN NPUKIaAHBIMW NPOTOKONaMMU.

HacTosAwwmii ctaHaapT onpegensieT NPUKIafHy0 MHTEPNPeTUPOBAHHYI0 KOHCTPYKLMIO A1 OnucaHus
rpaHMYyHOro NpeacTaBneHnss TBepPAOro Tena ¢ NA0CKMMMN rPaHAMU 1 HEABHOM TONOMNOTMEN.
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HAUMOHANBbHbBIMN CTAHAOAPT POCCUMCKOW OSGEJLEPALUNMN

CucTembl aBToMaTU3aLuyM NPou3BOACTBA U UX MHTErpauus
NMPEACTAB/NIEHVNE OAHHbBIX Ob U3AENNW N OBMEH 3TUMU OAHHBIMW
YacTtb 512
MpuknagHble UHTEPNPETMPOBAHHbIE KOHCTPYKLMWN. MHOrorpaHHoe rpaHuYyHoe npeacTaBneHune

Industrial automation systems and Integration. Product data representation and exchange.
Part 512. Application Interpreted constructions. Faceted boundary representation

fata BBegeHna — 2008—09—01

1 O6nacTb NpUMeHeHus

HacTosiwumii ctaHgapT onpefensieT nHTepnpeTaymio 0606LWEeHHBIX PECYPCOB, 06eCNeUnBaloLLy0 COOT-
BETCTBME TPpE6GOBAHMAM K ONpeAeIeHNI0 TPEXMEPHO (hopMbl MOCPeACTBOM MOAE/IM FPaHNYHOro npeacrasne-
HMSA C MJIOCKUMW TPAHAMU M HESIBHO 3a4aHHbIMU NMPSAMOJIMHEHbIMY pebpamMy 1 NpeAcTaBNeHNI0 O4HON Unn
Heckonbkux Takux popm ob6bekTom faceted_brep_shape_representation.

TpeboBaHWA HACTOALLEro CTaHAapTa pPacnpocTpaHATCS Ha:

- TPEXMEpHY reomMeTputo,

- TpaHunyHble NpeacTaBeHUs:

- B-rep mogenu;

- MHOrorpaHHble B-rep mogenu;

- MOJIMKOHTYpBbI;

- HeorpaHW4YeHHyl reoMeTpuio;

- UCMOSIb30BaHue TONoA0rUN ANS OrpaHNyeHuss reoMeTpUUYeCcKMX 06bEKTOB:

- reomeTpuyeckme npeobpasoBaHus.

TpeboBaHWA HACTOALLEro CTaHAapTa He PacnpoCTPaHAITCA Ha:

- OBYMEPHYI0 reOMeTpUo;

- KpVBbIE;

- AIBHble onpejeneHus pebep;

- NOBEPXHOCTU, He ABArLIneca NI0OCKOCTAMNU,

- BblHECEHHbIE KPUBbIE N MOBEPXHOCTY.

2 HopmaTtuBHbIE CCbIIKU

B HacTosiLleM cTaHJapTe UCMONb30BaHbl CCbIIKM Ha Criefylolne MexayHapoaHble cTaHaapThl:

NCO/M3K 8824-1:1995 MHhopMaLUOHHbIe TEXHOMOTMW. B3anmMocBa3b OTKPbITbIX cucTeM. AGCTpakTHas
CUHTaKcmyeckas HoTaums Bepcun ogvH (ACH.1). YacTb 1. Cneymdmkaumsa OCHOBHOM HOTaumm

MCO 10303-1:1994 CucTtembl aBTOomMaTM3auum npomM3BoAcTBa N UX UHTerpauus. MNpeacrasneHne gaH-
HbIX 06 n3genuu v obMeH aTMK faHHbIMK. YacTb 1. O6wue npegcTaBneHns 1 0CHOBONONAraoLe NPUHLMNbI

MCO 10303-11:1994 CucTtembl aBTOMaTM3auumn nponM3BoAcTBa 1 UX MHTerpauus. NpeacrasneHne faH-
HbIX 06 M34enun 1 06MeH aTUMK AaHHbIMK. YacTb 11. MeTogbl onucaHns. CnpaBo4yHOE PYKOBOACTBO NO A3bIKY
EXPRESS

MCO 10303-12:1997 CucTtembl aBTOMaTn3auumn nponM3BoAcTBa 1 UX nHTerpauus. NpepcrasneHne faH-
HbIX 06 M34enMn 1 06MeH 3TUMM AaHHbIMU. YacTb 12. MeToabl onncaHns. CnpaBoyHoe pyKOBOACTBO MO A3bIKY
EXPRESS-I

M3paHue ouunanbHoe
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MCO 10303-41:1994 Cuctembl aBTOMaTM3aLum Nnpon3BoACcTBa U UX uHTerpauns. rNpeacrasneHne gaH-
HbIX 06 M3genunm n obMeH aTUMK gaHHbiMKU. YacTb 41. VIHTerpvpoBaHHble 0606LeHHble pecypcbl. OCHOBBI
onuMcaHus 1 NOAAEPXKKA U3aenunii

MCO 10303-42:1994 Cuctembl aBTOMaTU3aLmMm nponsBoacTsa U ux nHterpauns. rNpeacrasneHne gaH-
HbIX 06 N3aenun n obMeH aTUMK AaHHbIMK. YacTb 42. IHTerpupoBaHHble 0606LLEeHHbIE pecypchl. FTeomeTpu-
Yyeckoe W1 TonosiornyeckKoe npeacrasfeHne

MCO 10303-43:1994 CuctemMbl aBTOMaTM3aL MM NPON3BOACTBA U UX UHTerpauus. MNMpeacrasnieHne aaH-
HbIX 06 13genun 1 obMeH aTUMK AaHHbiMK. YacTb 43. VIHTerpupoBaHHble 0606l eHHble pecypcbl. CTPYKTYpbI
npeacTaBneHuni

MCO 10303-202:1996 Cuctembl aBTOMaTU3aUuu NPOU3BOACTBA W UX UHTerpauus. lNpepcrtasneHne
OaHHbIX 06 u3genuu n o6MeH aTuMu gaHHbIMKU. YacTb 202. MpuknagHblie NpoToKobl. AcCcounaTuBHbIE YepTe-
XK

3 TepMUHbI 1 onpeaeneHns

3.1 TepmuHsbl, onpegeneHHbie B NCO 10303-1
B HacTosiLem cTaHgapTe NpUMEHEeHb! creayloLine TePMUHbI:
- npunoxexwue (application):
npuknagHoli koHTekcT (application context),
npuknagHoit npotokon. MM (application protocol; AP):
MeTog peanusauuu (implementation method);
MHTErpupoBaHHbIii pecypc (integrated resource);
UHTepnpeTaums (interpretation);
OaHHble 06 nsgenun (product data).
3.2 TepmuHsbl, onpegenedHsble B NCO 10303-42
B HacTosiLem cTaHgapTe NpUMEHEHb! creayloLine TePMUHbI:
- NUHEeHO cBA3aHHbIN (arcwise connected);
- rpaHuua (boundary);
- MpocTpaHCTBEHHAaa MofeNb rPaHNYHOro npegcrasneHus. B-rep mogens (boundary representation
solid model. B-rep);
orpaHunyenuns (bounds):
KoopAuHaTHoe npocTpaHcTBO (coordinate space):
Kpusas (curve);
opueHTUpyemblii (orientable);
noBepxHoOCThb (surface);
- Tononorunyeckoe 3HayeHue (topological sense).
3.3 TepmuH, onpegeneHHblii B ICO 10303-202
B HacTosilieM cTaHgapTe NPYMeHeH cneayrLwuii TEPMUH:
npuknagHas nHTepnpeTupoBaHHas KoHcTpykumsa. MUK (application interpreted construct. AIC): Jloru-
yeckas rpynnupoBka WHTEpnpeTMpyeMbiX KOHCTPYKUWI, kOTopas MoAdepXuBaeT onpeAesieHHy (yHKUMIo
[ANA NCNONb30BaHUSA AaHHbIX 06 U3AEeN B KOHTEKCTaxX pasfinyHbIX MPUIOXKEHWNA.
3.4 [pyrve onpegeneHuns

B HacToALWem cTaHAapTe Takke NpUMeHeHbl cregytolme TepMUHbI C COOTBETCTBYIOLLMMU ONpeaeneHu-
AMM:

npegctaBneHne opmbl MHOrorpaHHoli B-rep mogenbto (faceted B-rep shape representation):
MpepctaBnexHne hopMbl, cocTosILLEE U3 OAHOW UK 6onee B-rep mogeneli MHOroobpasnsi MHOrorpaHHbIX Ter.
Kaxpasn Bxogdwas B Hero B-rep mogenb go/mkHa MMeTb N0CKve rpaHu u pebpa, onpefeneHHble B HEABHON
hopwme.

MHororpaHHas B-rep mogenb MHoroo6pasus (manifold faceted B-rep): /inHeiiHO cBA3aHHOE MHOrO-
rpaHHoe Teflo, XxapakTepusyloleecs Tem, 4YTO Npu pasMeLleHun LieHTpa O4YeHb ManeHbKol cdepbl B 10600
TOUKE Ha rpaHuLie 3TOro Tefa ee BHYTPEHHW 06beM AeNNTCA TOYHO Ha ABe o61acTu. Mpy aTOM ofHa 13 aTux
o6nacTeil HaxoaUTCA BHYTPU TeNna, a Apyras — CHapyxu.
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noNuKoHTYp (polyloop): KOHTYp, pacnosfioxXeHHbI Ha NAOCKOW rpaHu U COCTOALMIA U3 NUHENHbLIX cer-
MeHTOB. [eomeTpusi pe6ep 1 TONOOTUSA onpejesieHbl B HESIBHOM BuAe CMMCKOM TOYEK B ieKapTOBOM NpoCT-
paHcTBe.

4 CoKpalleHHbI NUCTUHI Ha A3bike EXPRESS

B HacTosiwem pa3gene onpegeneHa EXPRESS-cxema. B KOTOPOW NCMOMb3YOTCA 3/1EMEHTbI UHTErPUPO-
BaHHbIX PECYPCOB N COAEPXaTCA TWMbl, KOHKpeTU3auuy 06beKTOB U PyHKLMMW, OTHOCALLMECS K HACTOsALWeMY
cTaHaapTy.

MpumeyaHune— BuHTerpuposaHHbIX pecypcax A0NycKkaeTCcs Cylu,ecTBOBaHNe NoATUMNOB 1 3NEeMEHTOB CAuUC-
KOB Bbl6Opa, He MMNOPTMPOBAHHbIX B AaHHy0 MUK. Takme KOHCTPYKLWN UCKNOYAIOT U3 AepeBa NOATUNOB UAKN U3 CNKCKa
BblGOpa NOCPeACTBOM NpaBui HEABHOTO MHTepdeiica, onpegeneHHbix B MCO 10303-11. CcbiNIKM HA UCKNOYEHHbIE KOH-
CTPYKLUUU HAXOAATCA BHE 06/1aCTU NPpUMeEHeHUs gaHHoi MK, B HEKOTOPbIX C/yYasax UCKOHAKTCSA BCE 3/1EMEHTbl Cnucka

Bbl6opa. Mockonbky MUK npegHasHayeHbl Ans peanusaunu e KOHTeKCTe MPUKIAfHOro NPoTOKO/MaA, 3/1eMEHTbI CMUCKA Bbl-
6opa GyAyT onpeAenAaTbCcs 0671aCTbl0 NPUMEHEHUS NPUKNAAHOTO NPOTOKONA.

[aHHaa npuknagHas vHTeprnpeTMpoBaHHas KOHCTPYKLMS NpefocTaBnseT HeNpoTMBOPEYMBOE MHOXeEC-
TBO reOMeTPUYECKNX 1 TONOIOTNYECKNX 06LEKTOB A1 onpefeneHns Mogenein MHOroobpasns Ten ¢ NI0CKUMK
rpaHamu, pebpamu, onpefeneHHbIMU B HEABHO hopme, ¥ BeplurHamu. FpaHnubl rpaHeli B B-rep mogensx 3a-
fatoTca obbekTamu polyjoop. 1 Kaxaasa rpaHb AO/MKHA MMETb BHELLHIOK rpaHunLy, 3agaHHyto B SBHOW dop-
me.

O6bEKTOM CaMOro BepxHero ypoBHsi B AaHHoi MUK siBnaetcs facoted_brop_shape_representation.
OH siIBNsieTcA KOHKpeTu3aLumein o6bekta shape_representation (cm. MCO 10303-41), cocTosLero us o6bLek-
ToB faceted_brep n mappedjtem, onpefeneHHbIX kak Nnpeobpa3oBaHHble Konun 06bekToB faceted_brep.

EXPRESS-cneundukanmsa

*

SCHEMA aic_faceted_brep;

USE FROM geometry_schema
(axis2_placement_3d,
cartesian_point.
cartesian_transformation_operator_3d.
elementary_surface.
plane);

USE FROM geometric_model_scbema
(brep_with_voids,
faceted_brep.
manifold_solid_brep);

REFERENCE FROM geometric_model_schema(msb_shells);

USE FROM topology_schema
(closed_shell.
connected_face_set.
face_bound,
face_outer_bound.
face_surface,
obented_closed_shell,
polyjoop);
USE FROM representation_schema(mapped_item):

USE FROM product_property_representabon_schema(shape_representation);

MpumevaHnunsn
1 Onsa o6bekTa connected_face_set ycTaHOBNEH ABHbI MHTepdeiic, T.e. OH BK/IOYEH B cnucku onepatopoB USE
FROM pgnsa Toro, 4to6bl NpaBuna, onpepeneHHble ana o6bekTa (aceted_brep_shape_representatlon, umenu goctyn K

3
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aTpubyTam 3Toro o6bekTa. Mpn Mcnonb3oBaHnmn faHHoi MK 3TOT 06bEKT O/KEeH peann3oBbiBaTbCA TOMILKO B BUAE 0[-
HOro U3 CBOWX MOATWUNOB.

2 Ana obbvekta manlfold_solld_brep yctaHoBneH ABHbIV MHTepdeiic, 4To6bl o6ecneynTbs KOMAUNALNID DYHKLUN
msb_shells. Ona o6bekta elementary_surface ycTaHOBMEH S$BHbIN WHTepdeiic, 4YTOGbI NO3BOMIUTL OO6BEKTY
faceted_brep_shape_representatlon nmeTb foctyn k atpuéytam aToro o6bekta. Mpu ncnonb3oBaHun gaHHoi MUK atn
06bEeKTbI JO/IKHbI Peasn3oBbIBaTLCSA TO/LKO B BUE OJHOIO U3 CBOMX NMOATUNOB.

3 CXxeMbl, CCbIIKU Ha KOTOPbIE NPUBEAEHbI Bbile, MOXHO HaliTV B cneaytowumx ctaHgaptax komnnekca MCO 10303:

geometfic_model_schema — NCO 10303-42:
geometry_schema — MNCO 10303-42.
topology_schema — NCO 10303-42.
representatlon_schema — MNCO 10303-43.
product_property_representation_schema — NCO 10303-41.

4.1 OCHOBHble NOHATUA N AONyLWEeHNsA

[ns He3aBucMMOl peanm3aumm B CXxemax NpukiagHbiX NPOTOKOMOB, B KOTOPbIX UCMO/b3yeTcs faHHas
MUK. npefHa3Ha4veHbl crnefyolimne 06beKTbl:

axis2_placement_3d;
- brep_with_voids;

- cartesian_point;

- cartesian_transfonmation_operator_3d;
- closed_shell;

- direction;

- face_bound;

- face_outer_bound;

- face_surface;

- faceted_brep;

- mappedjtem:

- onented_dosed_shell;
- plane;

- polyjoop;

- representation_map.

MpuknagHoil npoTokon, wcnonb3ylwuii gaHHyo MWK, gomkeH ob6ecneyvBaTtb, 4TOGbI OOBEKT
shape_representation peanu3oBbiBasics kak 06bekT faceted_brep_shape_representation.

4.2 OnpepgeneHue obbekTa faceted_brep_shape_representation cxembl aic_faceted_brep

O6bekT faceted_brep_shape_reprosentation ssBnseTtca noatunom o6bekta shape_reprosentation. B

KOTOPOM 3N1eMEHTbI NpeAcTaB/eHNs ABNATCA KOHKpeTusaumsmm o6bekTos faceted_brep. OHM oTnnyakoTes
oT 6osiee o6Lei B-rep mogenn TeM. UTO Y HUX UMEIOTCA TO/TbKO MI0CKME rPaHn N HesiBHas reoMeTpus pebep.

EXPRESS-cneyungukaums

*>
ENTITY faceted_brep_shape_representation
SUBTYPE OF (shape_representation):
WHERE
WRL1 ; SIZEOF (QUERY (it <* items |
NOT (SIZEOF ([ 1AIC_FACETED_BREP.FACETED_BREP\
'AIC_FACETED_BREP.MAPPEDJTEM’,
"AIC_FACETED_BREP.AXIS2_PLACEMENT_3D’) *
TYPEOF (it)) = 1))) =0
WR2 : SIZEOF (QUERY (it <* items |
SIZEOF( [' AIC_FACETED_BREP.FACETED_BREP\
"AIC FACETED BREP.MAPPED ITEM’'] * TYPEOF (it) )= 1))> O;
WR3 : SIZEOF (QUERY (fbrep <* QUERY (it <* items |
*AIC_FACETED3REP.FACETED_BREP- IN TYPEOF (it)) |
NOT (SIZEOF (QUERY (csh  <* msb shells (fbrep) |
NOT (SIZEOF (QUERY (fcs  <* csh\connectedJace_set.cfs_faces |
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NOT ( (*AIC_FACETED_BREP.FACE_SURFACE' IN TYPEOF (fcs))AND
(("AIC_FACETED_BREP.PLANE' IN TYPEOF
(fcs\ face_surface.face_geometry )) AND
('AIC_FACETED_BREP.CARTESIAN_POINT IN TYPEOF (
fcs\face_surfaco.faco_geometry\
elementary_surface.position.location))))))
=0)))= 0))) =0;
WR4 : SIZEOF (QUERY (fbrep <* QUERY (it <* items |
*AIC_FACETED_BREP.FACETED_BREP' IN TYPEOF(it)) |
NOT (SIZEOF (QUERY (csh <* msb_shells (forep) |
NOT (SIZEOF (QUERY (fcs  <* csh\connectedJace_set.cfs faces |
NOT (SIZEOF (QUERY (bnds <* fcs.bounds |
'AIC_FACETED_BREP.FACE_OUTER_BOUND' IN TYPEOF(bnds)))
=1))) = 0))) =0))) = 0
WRS5 : SIZEOF (QUERY (msb <* QUERY (it <* items |
AIC_FACETED_BREP.MANIFOLD_SOUD_BREP' IN TYPEOF (it)) |
mAIC_FACETED_BREP.ORIENTED_CLOSED_SHELL’ IN
TYPEOF (msb\manifold_solid_brep.outer))) = 0;
WR6 : SIZEOF (QUERY (brv <* QUERY (it <' items |
'AIC_FACETED_BREP.BREP_WITH_VOIDS' IN TYPEOF(it)) |
NOT (SIZEOF (QUERY (csh <* brv\brep_with_voids.voids |
csh\oriented_closed_shell.orientation)) = 0))) =0
WRY7 : SIZEOF (QUERY (mi <* QUERY (it <* items |
'AIC_FACETED_BREP.MAPPED_ITEM' IN TYPEOF (it)) |
NOT ('AIC_FACETED_BREP.FACETED_BREP_SHAPE_REPRESENTATION' IN
TYPEOF(mi\mappedJtem.mapping_source.mapped_representation))))
- 0
END_ENTITY;
r

dopmasibHble YTBEepXAeHUA

WR1 — aTpubyT items cyneptuna representation gosxeH cogepxartb TO/IbKO 06bekThl facetod_brep,
mappedjtem un axis2_placement_3d.

WR2 — no kpaliHeil Mope 0AuH U3 31IeMeHTOB aTpubyTa items fo/mkeH 6bITb 06bekToM faceted_brep
mnn mappedjtem (cm. Takke WR7).

WR3 — y kaxgoro o6bekta faceted_brep us items rpaHu gomkHbl 661Tb 06bekTamu face_surface. ac-
couMnpoBaHHasa NOBEPXHOCTb A/1A KaKAO0M rpaHn fomkHa ObiTb 06beKTOM plane v kaxablii 06bekT plane gon-
XXEH 1cnonb3oBaTh 06BLEKT carteslan_point gns onpefeneHna CBOEro MecTonoI0XKeHUs.

MpumeyaHune — Bbizos pyHkunn msb_shells B WR3 n B WR4 KOppeKTeH, Tak Kak. HECMOTpPS Ha TO. 4TO 0606-

weHHbIM TUNom aprymeHTa fbrep' asnaerca representationJtem . onepatopom QUERY gna fbrep' 66101 onpeagenex noa-
Tun manl(old_solld_brep.

WR4 — ABHO 3afjaHHas BHELUHASA rpaHuLa Ao/hkHA ObiTb onpegeneHa Ans Kaxaoro obbekra face us
faceted_brep.

WR5 — ana kaxporo o6bekta manifold_solid_brep us items atpnbyT outer He fO/HKEH NpuHaane-
XaTb K OPUEHTUPOBAHHOMY NOATUMY.

WR6 — ecnu 06bekT manifold_solid_brep sensetca takke obbektom brep_with_void. T0 kaxgas
060/104Ka U3 MHOXecTBa voids fo/mkHa 6biTb 06bekToM oriented_closed_shell co 3HaueHnem opueHTaumm
FALSE.

WR7 — ecnu B items npucyTcTByeT 06beKT mappedjtem. To 06bekT mapped_representation atpu-
6yTa mapplng_sourco gomkeH 6biTb 06bekToM faceted_brop_shape_representation.

MpumeuyuaHne — Ecnn 06beKT carteslan_transformatlon_operator_3d BK/IOUEH Kak 06BbeKT
mappedJtem.mapplng_targetc atpubytom axls2_placement_3d. cOOTBETCTBYOLWMNM HavYanbHOU cucTeMe KoopauHat

Kak 06bekT mapped_representation.mapptng_orlgin. To pe3ynbTupylwwmnii o6bekT mappedjtem sBnsertca npeobpa-
30BaHHOI konuelli o6bekTa (aceted_brep_shape_representation. TouHoe onpegeneHve npeo6pasoBaHus, Bk Yasa ne-

5
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pemeljeHne. BpalweHne, MacwTabupoBaHme M. eciM HEeO6XOAMMO, 3epKasibHOe 0To6paxeHue, 3ajaeTcsi onepaTopom
npeo6pasoBaHus.

EXPRESS-cnenndukaums

*>
END_SCHEMA; - - koHel, cxembl AIC FACETED_BREP
r
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Mpunoxexnune A
(o6s3aTtenbHoOe)

COKpaLLlEHHOB HauMmeHoBaHUe o6bekTa
CokpaljeHHoe HauMeHoBaHWe 06bekTa, yCTAHOBJ/IEHHOrO a HacTosiuleM cTaHjapTe, npuBejeHo B Tabnuue A.l.
Tpe6oBaHMsA K MCMONb30BaHUIO COKpaLLEHHbIX HAMMEHOBAHWI coaepXxaTcs B MeTofax peanu3aynn, onUcaHHbIX B COOT-
BETCTBYOLWMX cTaHdapTax komnnaekca NCO 10303.
Tab6nuya Al — CokpaleHHOe HauMeHOBaHNe obbekTa

lMonHoe HavimeHoBaHne CokpallleHHoe HauMeHoBaHue

FACETED_BREP_SHAPE_REPRESENTATION FBSR
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MpunoxeHune 8
(o6sA3aTenbHoe)

Pernctpauusi MHhopMaLMOHHOTO 06bekTa

B.1 O603HauyeHue fOKymMeHTa

[na ob6ecneyeHs 0AHO3HAYHOr0 0603HAYEHUS MH(OPMALMOHHOTO 06beKTa B OTKPbLITOM cCUCTEMe HacToAlwemy
cTaHAapTy NPUCBOEH crefylownii nuaeHTudrkaTop obbekra:
{iso standard 10303 pan(512) vers»on(1))

CMblCcn flaHHOTO 0603HauvYeHnss yctaHoBneH e MCO.'M3IK 8824-1 n onucaH B MCO 10303-1.
B.2 O603HauyeHue cxembl

[na o6ecneyeHnss 04HO3HAYHOrO 0603HAYEHNSI B OTKPbLITOW MHDOpMaLMOHHOI cucteme cxeme aic_laceted_brep
(cM. pa3gen 4) npucBoeH cneaywmnii nageHTMdukaTop obbekTa:

{iso standard 10303 part(512) version(l) object(1) aic-faceted-brep(1))

CwmbIicn faHHOro o603HayveHusn yctaHosneH B MCOrM3K 8824-1 n onucaH B NCO 10303-1.
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Mpunoxexnune C
(cnpaBo4HOE)

MallMHHO-NHTEPNPOTUPYEMbIE TNCTUHIU

B laHHOM NPUIOXEHUN NPUBEEHbI CCbIIKW Ha CaliTbl, HA KOTOPbIX HAXOAATCA JIMCTUHIN HAUMEHOBAHNI 06bEKTOB
Ha s3blke EXPRESS 1 cOOTBETCTBYHOLWMX COKpaLLEeHHbIX HAMMEHOBAHWUI, YCTAHOBMEHHbIX B HacTosiWeM cTaHgapTe. Ha
3TUX Xe canTax HaxoaAaTcsA NUCTUHIN Bcex EXPRESS-cxeM. yCTaHOB/IEHHbIX B HACTOSIWEM cTaHAapTe, 63 KOMMeHTapues
M ApYroro NOACHALWEro Tekcta. 3T NUCTUHTN AOCTYMHbI B MALIWHHO-UHTEPNPEeTUPYeMoii hopme 1 MOryT 6bITb NOMyYEHbI
no cnegywowum agpecam URL.

CokpalieHHble HanmeHoBaHuA: <Mtp-/toww.tc184-sc4.org,'Short_Names/>

EXPRESS. <Mtp.ytoww.tc184-sc4.org/EXPRESS/>

Mpu HEBO3MOXHOCTU JOCTyna K 3TUM caiitam Heo6x0AMMO 06paTUTLCA B LleHTpasbHblii cekpeTtapmuat MUCO nnm He-
nocpeacTeeHHo B cekpetapuat MCO TK184/MK4 no agpecy aneKTPOHHON nouTkl. sc4sec@ tcl84-sc4.org.

NMpumeyaHune— WNHpopmayna, npeacTaB/eHHAs B MalIMHHO-UHTepnpeTupyemoii opMe Ha ykKasaHHbIX
Bbile URL, ABnAeTca cnpaBoyHOii. O6A3aTeNlbHbIM ABMAETCSA TEKCT HacToALLero ctaHgapTra.
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MpunoxeHne O
(cnpaBoy4HOE)

EXPRESS-G gunarpammel

EXPRESS-G guarpammsl, npeacTaBiieHHble Ha pucyHkax D 11 D.2. nonyyeHbl U3 COKpaL,eHHOro INCTUHTIa, npuse-
[eHHoro apasgene 4. c ucnonb3oBaHnem cneyndukaumnii nHTepdgeiica ctangapta NCO 10303-11. B gnarpammax ucnosb-
30BaHa rpadmyeckan Hotauma EXPRESS-G asbika EXPRESS. OnucaHne EXPRESS-G yctaHoBneHo B MCO 10303-11.
npunoxexue D.

MpumevyaHunsn

1 BbibpaHHble Tunbl geometflc_set_select. pcurve_or_surface. shell. tnmming_seiect. vector_or_direction nmnop-
TUPYKTCA B pacWwmnpeHHblii nucTuHr MK B COOTBETCTBUM C NpaBuiamMu HesBHbIX MHTepeiicos no MCO 10303-11. B Ha-
cTosAwWweM cTaHAapTe 3TU Bbi6GpaHHbIe TUMbI HE UCMO/b3YTCA B APYrNX 06bekTax.

2 B npaBunax HesBHbIX UHTepdelicoB MCO 10303-11 npucyTCTBYIOT HEKOTOPble 06bEKTbI, peannsauuns KoTopbix
3anpeuwieHa npaBmnamu, otHocsAwmmucs k faceted_brep_shape_representation. Ha EXPRESS-G gnarpammax atm 06b-
€KTbl OTMEYEeHbl CUMBOJIOM «*».

3 C TeM. 4yTo6bl M36eXaTh 3arpOMOXAEHUSA PUCYHKOB, HEKOTOPbIE NPOU3BOAHbIE aTpUByThl HA pucyHkax D.1 n D.2
onyueHbl.
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space dimensjorp | faceted.
. brcp.shape.
geometric. representation
solid model > representation. .
——-CONteXt—mm- I
shape.
context 9 context, representation
type identifier o)
manifnld_ ) name : ati
solkl.brep representation. representation
context
of items mapped.
items representation
S||I?| mapping
_ origin representation
. -map
) item
faceted. hrep with mapping. mapping.
brep voids name target source
outer voids ma}pped
S[0:7] item
closed oriented,
shell closed shell . .
closed topological. geometric.
. 1 shell. Morientation representation representation
-J ‘shell i rliemt'nl item item
) ] connected.
(K3 (2) facc.nct >—r
els laces 1
vcctor.or. j
open. 2.4 . :
shell* ( (rplacement (1.1(2))L._direction.J
open. ( £ axis 1
. scale
shell. I face bound T surface direction is2
element axis
oriented. 25 direction. 9 cartesian,
| \4 4 o g ;
openshelP oop ) @cc %iach ratios L |2: 3| £ trar;sggrrzmtztruon
n porjentation . point .
F ( hiy (|£N(_)><_ *axis 3 n
cartesian.

A

" y rr .
( thmming. ~

2.0 select

coordinates
Lf1:3]

—A
cartesian.
point

TZ

CTou

transformation
_opcrator_3d
pL[3:3J
(DER)
local_origin

PucyHok D.1 — MWK alc.taceted.brep B (hopmate EXPRESS-G (guarpamma 113 2)
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MpunoxeHne E
(cnpaBoy4HOE)

TpebosaHusa cootBetcTBUA MUK 1 Lenn ncneitaHuni

E.1 Tpe6osaHua cooTrseTcTBua MNK: MHororpaHHblie B-rep mogenu
Nio60# npuknagHoOn NPOTOKOA, B KOTOPOM McCNonb3yeTcs gaHHaa MUK. moxeT noTpe6oBaTb COOTBETCTBUA Npuse-
[EeHHbIM Huxe Tpe6oBaHusm cooTBeTcTBUA MUK npu peanunsauun o6bvekTa faceted_brep_shape_representation.
CooTBeTcTBME faHHON MUK o3HavaeT, YTO AOMKHbLI NOAAEPXMNBATLCA BCE onpefensemMble TUNbl U TUMNbl 06BHEKTOB,
npucyTtcTBytlowme B EXPRESS-nuctunre MK, EANHCTBEHHBIM AONYCTUMBIM B pamkax KOHTekcTa gaHHoli MUK ncnonbso-
BaHWeM 3K3emnnapa reomeTpuyeckoro uau TONOAOrMYeckoro o6bLekTa ABNAETCA €ro NCnonb3oBaHue AnNa onpefeneHna
ob6bekTa faceted_brep_shape_representatlion.
Cnepytouime 06bekTbl peann3yloTca Kak yacTb onpegeneHus obbekta laceted_brep_shape_representation:
axts2_placement_3d:
brep_witb_voids:
cartesian_point;
cartesian_tfansformation_operator_3d;
closed_sheli;
direction:
<ace_bound.
face_outer_bound;
face_surface;
faceted_brep.
mapped_item.
- oriented_ctosed_shell.
plane;
- polyjoop;
representation_map.

E.2 Uenu tectupoBaHus gna MWK mHororpaHHoii B-rep mopenu

B HacToAweMm pasgene onpeaeneHbl Lenu tectuposanus gns MUK mHororpaHHoit B-rep mogenu. Kputepun ocHo-
BaHbl Ha KOHCTPYKLMAX, onpejeneHHbiX B pa3aene 4 HacToAlWero ctaHgapra.

MpumeyvyaHune — Ana n6oro npuknagHoro NpoTokona, ncnonb3ywero gaHHyo MAK. moryT notpe6oBaTbesa
[ONONHUTENbHbIE Lenu ucnbiTaHnit Ana o6bekTa 'camMoOro BEPXHEro YpPOBHSA*, KOTOPbIA OTHOCUTCH K Tuny
shape_representatlon Kpome TOro, npuknagHoi npoTokon notpebyeT onpefeneHnsa KOHTeKCTa nsgenunsa ans aTux yenei
TecTupoBaHus.

E.2.1 O6ubekT faceted_brep_3hape_representation

Cnepyloune yenm TeCTMpoBaHns choOpMyIMpoOBaHbl, NCXO4A U3 ONpeAeneHns aToro o6bekTa.

FB1: O6bekT representation npegcrtasneH kak shape_representation. koTopblii B CBOIO ouepeab nNpeacTasBneH
kak faceted_brep_shape_representation (cm. E.3.1).

FB2: O6bekT faceted_brep_shape_representation ¢ koHTeKkCTOM npeacTaBfieH kak geometric_context ¢ ane-
MeHTaMu item, npeacTaBieHHbIMU Kak (aceted_brep (cm. E.3.1).

FB3: O6bekT faceted_brep_shape_representation c KOHTEKCTOM npeAcTaBfieH kak geometrlc_context ¢ ane-
MeHTaMu item, npeacTaBieHHbIMKM Kak mappedjtem (cm. E.3.4).

FB4: O6bekT faceted_brep_shape_representation c KOHTEKCTOM npeacTaB/fieH kak geometric_context ¢ gByms
nnn 6onee anemeHTamu ltem, npegcrasneHHbiMu kak faceted_brep. mappedjtem wnu axls2_placement_3d. Mpu atom
no kpaiiHeli Mepe OAHWM U3 HUX [OJIXKEH 6biTb 06bekT ax!s2_placement_3d (cm. E.3.4).

E.2.2 O61bekT laceted_brep

Cnepylouive yenn TectuposaHusa copmynmpoBaHbl, UCXOAA U3 onpeaeneHns aToro obbekTa:

FB5: O6bekT faceted_brep c atpubytom outer (aTpubyT voids oTcyTcTBYyeT) npefcTtaBneH kak closed_shell (Ho
He Kkak noaTun oriented_closed_shell) (cm. E.3.1).

FB6: O6bekT faceted_brep v nogtun brep_wlth_volds ¢ atpubytom outer npeactaBneHbl kak closed_shell. a
MHOXECTBO 3/1eMeHTOB voids npeAcTaBNeHO MHOXECTBOM, COCTOAWMM U3 ogqHoro o6bvekta oriented_closed_shell (aT-
pnbyT voids npucytcteyeT) (cm. E.3.2).

FB7: O6bekT faceted_brep u nogtun brep_wlth_voids c atpu6ytom outer npeactaBneHsbl kak closed_shell. a
MHOXEeCTBO 3/1eMeHTOB Vvoids npeAcTaB/ieHO MHOXeCTBOM, cocToAwum 6Gonee 4Yem U3 OfHOr0O ob6bekTa
orlented_closed_shell (atpubyT voids npucytcteyeT) (cm. E.3.2).

13
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E.2.3 O6bekT orlented_closed_shell

Cnepytouias uenb TeCTUpPOBaHNA chopmMynupoBaHa, UCXoAA U3 onpefeneHns aToro o6bekTa n orpaHuyeHunii, Hano-
XEeHHbIX Ha 06bekT (acetedJ>rep_shape_representatlon

FB8: 3HauyeHuem ob6bekTa oriented_closed_shell c aTtpubyTom orientation siBnsetca FALSE (cm. E.3.2).

E.2.4 O6bekT closed_shell

Cnepytowas uenb TecTuposaHnsa chopmynmposaHa, MCXoaa U3 onpefeneHns aToro o6bekTa n orpaHuyeHuni, Hano-
XEeHHbIX Ha 06bekT faceted_brep_shape_representation:

FB9: O6bekT closed_shellc atpubytom cte_facea npeacraBieH kak MHOXeCTBO, cocToslee 6onee 4eM U3 04 HO-
ro o6vekta face_surface (cm. E. 3.1).

E.2.5 O6bekT face_surface

Cnegytouime uenu TecTupoBaHusa chopmMynnpoBaHbl, UICXOAA U3 ONpeAeneHNss 3TOro 06bekTa 1 orpaHuYeHunii, Ha-
NoxeHHbIX Ha 06bekT faceted_brep_shape_representatlon:

FB10: O6wbekT face_surface c aTpnbytom (ace_geometry npeactaBneH kak 06bekT plane (cm. E.3.1).

FB11: 3HaueHumem ob6bekTa face_surface ¢ atpubytom same_sense sBnsetca TRUE {cm. £.3.1).

FB12: 3HauyeHnem ob6bekTa face_surface c same_sense asnsetca FALSE (cm. E.3.3).

E.2.6 O61bekT face

Cnepytowue uenm TectupoBaHus chopMynnpoBaHbl, UICXOASA U3 ONpefeneHns 3Toro 06bLekTa U orpaHuYeHunit, Ha-
NoXeHHbIX Ha 06bekT faceted_brep_shape_representatlion:

FB13: 3HaueHuem ob6bekTa (ace npepcraBneHHoro kak face_surface ¢ atpubytom bounds, npegctaBneHHbIM
MHOXeCTBOM, COCToflWMM U3 ofHoro obbekta face_bound. npeactaBneHHoro kak face_outer_bound c atpubytom
orientation, asnaetcs TRUE {cm. £.3.1).

FB14: 3HauyeHuem ob6GbekTa (ace. npefcTaBfeHHOro kak (ace_sur(ace c atpubytom bounds, npegctaBieHHbIM
MHOXEeCTBOM, COCTOSIWMM U3 ofHOro o6bekta (ace_bound. npepctaBneHHoro kak (ace_outer_bound c atpubyTtom
bound, npeacTaBneHHbIM kak polyjoop u orientation, asnaetca FALSE (cm. E.3.3).

FB15: 3HauyeHnem ob6bekTa (ace. nmpefcTaBfeHHOro kak (ace_sur(ace ¢ atpubytom bounds, npegctaBneHHbIM
MHOXECTBOM, COCTOAWMM MO KpaihHei mepe M3 AByx 06bekToB (ace_bound. ognH U3 KOTOPbIX ABNAETCSA 0O6BHLEKTOM
(ace_outer_bound, c atpubytom bound, npeactaBneHHbIM kKak polyjoop u orientation, asnsetca TRUE (cm. E.3.3).

FB16: 3HauyeHmem 06bekTa (ace. npeAcTaBNeHHOro kak (ace_sur(ace ¢ atpubytom bounds, npefcTaBneHHbIM
MHOXEeCTBOM, COCTOSILLMM MO KpaliHeil mepe n3 AByX 06bekToB (ace_bound. ognH U3 KOTOPbIX ABASETCA O06BHEKTOM
(ace_outer_bound. c atpubytom bound, npeactaBneHHbIM Kak polyjoop u orientation, asnsetca FALSE (cm. E.3.3).

E.2.7 O6bekT surface

Cnegytouime Kkputepum cpopmMynnpoBaHbl, UCXOAA U3 ONpejesieHns 3Toro o6bekTa U orpaHnyeHnii, HanoXeHHbIX
Ha 06bekT (aceted_brep_shape_representatlon:

FB17: O6bekT surface (kak 06bekT elementary_surtace) npegctaBieH kak 06bekT plane c atpubytom position,
npefcTaBneHHbIM kak axis2_placement_3d c atpubytom axis (cm. E.3.1).

FB18: O6bekT surface (kak 06bekT elementary_surtace) npegctaB/ieH kak 06bekT plane c aTpubyTtom position,
npeacTaBfeHHbIM kak axls2_placement_3d 6e3 atpubyTa axis (cm. E.3.3).

FB19: O6bekT surface (kak 06bekT elementary_surface) npegcraBneH kak 06bekT plane ¢ atpuéytom position,
npepcTaBneHHbIM kak axls2_placement_3d c atpubytom redirection (cm. E.3.1).

FB20: O61bekT surface (kak 06bekT elementary_surtace) npefcraBnieH kak 06bekT plane ¢ aTpu6ytom position,
npeacTaBneHHbIM Kak axis2_placement_3d 6e3 atpubyTta redirection (cm. E.3.3).

E.2.8 O6bekT carteslan_trans(ormatlon_operator_3d

Cnepytowne kputepumn chopmynnmpoBaHbl, UCX0A4A N3 onpeAeneHns 3aToro o6bekTa, o6bekta mappedJtem unorpa-
HUWYEHNI. HaNOXeHHbIX HAa 06beKT (aceted_brep_shape_representation:

FB21: O6bekT mappedJtem c aTtpnbyTom mappingjarget npeacTtasneH Kak
carteslanjrans(ormatlon_operator_3d (cm. E.3.5).

FB22: O6bekT cartesianJrans(ormatlon_operator npeacrtasneH kak cartesianJranstormatlon_operator_3d c
MacwTabom, npeacTaBieHHbIM 3HayeHnem Tuna REAL, He paBHbIM 1.0 (cm. E.3.5).

E.3 KoHTponbHble npumepbl gna MWK MHororpaHHoin B-rep mogenun

E.3.1 KoHTponbHbIii npumep (bl

KOoHTponbHbIN npumep (bl ABNAETCA OCHOBHbIM. O6bEKTOM TECTUPOBAHUA ABNAETCA OANHOUYHBIN TeTpasap, ogHa u3
BEPLUMH KOTOPOro pacrnofioxXeHa B Hayane cUCTEMbl KoopAauHaT. Bcs reomeTpus 3ajaHa B SiBHOW hopme 6e3 3HaYeHui,
NPUHUMAaEMbIX N0 yMON4aHuto, n 6e3 Heo6XoAMMOCTN U3MEHEHUA HanpaBieHUin Ha ob6paTHble. 3agaHne BHelwHell 060-
NOYKN OcylecTBAsSeTCA NocpeAcTBOM KOHTekcTa tetrashelljnstance c ucnonb3oBaHneM UCXOAHbIX NapaMeTpoB.

E.3.1.1 Peanusyemsbie uenun tectuposanunsa MUK

FB1: OG6bekT representation npegcrtaBneH kak shape_representation. koTopblii B CBOl o4yepefb nNpeAcTaB/ieH
Kak (aceted_brep_shape_representatlon.

FB2: O6bekT (aceted_brep_shape_representatlon ¢ koHTekCTOM npeacTaBneH kak geometrlc_context c ane-
MeHTaMu item, npefcTtaBneHHbIMU Kak (aceted_brep.
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FB5: O6bekT faceted.brep c atpubytom outer {aTpubyT voids oTcyTcTByeT) npefctaBneH «akclosed_shell (Ho
He kak nogTun orlented.closed.shell).

FB9: O6bekT closed_shell catpubytom cfsJaces npeacrtaBneH Kak MHOXeCTBO, cocTosliee 601ee 4em N3 0A4HO-
ro o6bekta face.surface

FB10: O6bekT face.surtace c atpubytom face_geometry npegctaBneH kak o6bekT plane

FB11l: 3HaveHuem obbekTa face.surface c atpubytom same.sense sBnsetrcs TRUE.

FB13: 3HauyeHunem ob6bekTa (ace. npeactaBneHHoro kak face_surface ¢ atpubytom bounds, npeacrtaBneHHbIM
MHOXEeCTBOM, coCToAWwMM M3 oaHOro ob6bekTa face_bound. npepctaBneHHoro kak face_outer_bound c atpubytom
orientation, asnaetca TRUE.

FB17: O6bekT surface (kak 06bekT elementary_surface) npegctasneH kak 06bekT plane ¢ aTpubyTtom position,
npepcTaBneHHbIM Kak axls2_placement_3d c atpubyTtom axis.

FB19: O6bekT surface (kak 06bekT elementary.surface) npegctasneH kak 06bekT plane c atpubyTom position,
npeacTaBneHHbIM kak axls2_placement_3d c atpubytom ref.dlrectlon.

E.3.1.2 Cneuyudukauusa Beoga B noctnpoueccop

MpeameTom TecTupoBaHus siBnsetcs o6bekT faceted_brep_shape_representation. cocTosiwmnii U3 e JUHCTBEHHO-
ro o6bekrta faceted.brep. O6bekT facetedJ>rep npeactasnset co6oit TeTpasap, oAHa U3 BEPLUWH KOTOPOTo pacnosioxe-
Ha a Hayane cucTembl KOOpAMHAT, @ CMeXHble pebpa HanpaB/ieHbl BAONb KOOPAWHATHLIX OCE, BCe rpaHu 3afaHbl
o6bektamun polyjoop v nmetoT Tun face.surface c reomeTpreil NOBEPXHOCTW, ONpeAeneHHoi kak ni1ockocTb. CooTBeT-
CTBYlOLLEe MHOXECTBO pa3MepoB ONpeAeneHo B NpUBeSEHHON HXe cneyndurkaymm Ha asbike EXPRESS-1, koTopas npeg-
cTaBnaeT NoMHyw cneyndurkaynio obbvekTa.

E.3.1.2.1 EXPRESS-I-cneyndukauymns ft>rep_1
*>
TEST.CASE example_fbrep_1. WITH a«c_faceted_brep,

REALIZATION

LOCAL
shelf.object : closed.shetl:
tetrahedron : faceted.brep ;
fbsrl . faceted_brep_shape_representation ;
its.units : named.unit;
prodl.context : representation.context.
END.LOCAL;

CALL tetrashelljnstance ; — W“CNONb3ylTCA 3HAYEHUS NO YMOYAHUIO.
— noatomy HeT WITH
IMPORT (shell.object := @ tetrashell;).
END.CALL;

tts.umts := length.umt () 11 si.une ('mMi*. ‘metre*):

prodl.context :® geometric_representatlon_context
(‘context_1\ ‘context_for_tetrahedron‘. 3) ||
global_umt_assigned_context ( [Its.umts]).

tetrahedron := faceted.brep (‘tetrahedron’, shell.object);

fosrl := faceted_brep_shape_representation
(‘fbsrl', [tetrahedron), its.context);

END.REALIZATION;
END_TEST_CASE;
c

MpumevaHusn

1 B 3TOM KOHTPO/SILHOM nNpumepe AnNs onpegeneHus opMbl UCMONb3yeTcAa camas npocTas popma KOHTekcTa
tetrashelljnstance co 3Ha4YeHWSAMW MO yMONYaHMUIO.

2 Fnob6anbHble egnHULbl ANVHLI onpegeneHbl B global_units_asslgned_context kak MunaumeTpsbl.

E.3.1.3 KpuTepuu peweHunsa noctnpoueccopa

FB1: Bce cdopmanbHble yTBepxaeHnsa (WR) gnsa ob6bekta facetedJjrep.shape.representation AonxHbl 6biTb
npoBepeHbI.

FB2: Cos3paHHasa Mofeflb He [OJIXHa cofepxXaTb BepLlUH, rpaHeil, KpMBbIX, a E€AUHULbI ANWHbI U 06BEKT
global_unlt_asslgned_context 4o/XHbl 6bITb NPaBUIbHO UHTEPNPETUPOBAHbI.
FB5: O6bekT facetedJirep goskeH 6biTb NPaBUIbHO NHTEPNPETUPOBAH.
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FB9: ATpubyTt cts_faces gonxeH 6bITb MHOXECTBOM, COCTOAWMM U3 6onee yem ogHoro o6bekTa face_surface;
rpaHn JO/KHbI NepecekaTbCs N0 IMHUAM, COeANHSAIOWNUM TOYKN.

FB10: O6bekT plane, onpegensawouwnii face_geometry gna kaxporo o6bekra face_surface. gonxeH npoxoautb
yepes BCe TOYKM, OrpaHuymnBatoLime o6bekT polyjoop.

FB11l: MepneHAUKYNsAp K KaxAomy o6bekTy plane gonxeH 6biTb Hanpas/aeH OT Tena.

FB19: MHoxecTBO P. cocTosiliee 13 Tpex ocei, Ana Kaxpaoro o6bekTa axls2_placement_3d gomxHoO 6biTb KOp-
PEKTHO BbIBEAEHO.

E.3.2 KOHTpONbHbI/ npumep 1b2

KoHTponbHblit npumep fb2 paspa6oTaH Ana npoBepku onpeAeneHns MHOrorpaHHoii B-rep mogenn tena, BHYTpM Ko-
TOpOro uMeeTcs ofHa WK HECKONbKO NycToT. KoHTekcT tetrashelljnstance ncnonb3yeTtcsa ¢ pasNuyHbIMU napameTpamu
ANs onpefeneHns BHewHell 060104k 1 o6onoYvek NycToT. Pe3yibTaToM SIBAAETCS NOJ0e YeTbipexrpaHHOe Teso ¢ pacno-
NIOXXEHHOW BHYTPM nycToTOl (MK nyctoTamu) Toli xe opmsl.

MpumevyaHune — Mpu HEOBGXOAUMOCTU ITOT TECT MOXET GbIThb SIETKO MOAN(NLMPOBAH ANA NPOBEPKN TeoMeT-
pUYECKOi TOYHOCTM MYyTEM M3MEHEHUS NapaMeTpoB C Lie/ibio onpeaesieHns NycToT, PACMOIOXEHHbIX OUeHb 6N3KO APYT K
APYTY UK K BHelWHell o6onouke. OAHAKO B JaHHOW BEPCUM 3TOr0 KOHTPO/ILHOTO NpUMepa BO3MOXHOCTU A/t TAKOTO BMe-
waTenbCTBa He NPeAyCMOTPEHO.

E.3.2.1 Peanunsyemblie uenu tectuposanua NMNK

FB6: O6bekT faceted_brep v noatun brep_with_volds c atpubyTtom outer npeactaBneHsl kak closed_shell. a
MHOXEeCTBO 3/1IeMeHTOB voids npeAcTaB/eHO MHOXECTBOM, COCTOAWMNM 13 ogHoro o6bekta orlented_closed_shell (aT-
pubyT voids npucytcTsyer).

FB7: O6bekT faceted_brep n noatun brep_wlth_volds c atpubytom outer npegctaBneHbl kak closed_shell. a
MHOXEeCTBO 3/1eMeHTOB Vvoids npeAcTaB/eHO MHOXeCcTBOM, cocToAwum 6Gonee 4yemM M3 OAHOrO o6bekTa
oriented_closed_shell (aTpubyT voids npucytcTByerT).

FB8: 3HayeHunem obbekTa oriented_closed_shell c aTpubyTtom orientation sasnsetca FALSE.

E.3.2.2 Cneuucukauyua Bsoga B noctnpoLeccop

MpegmeTom TecTnpoBaHua asnaetcsa o6bekT faceted_brep_shape_representation. cocToAwmii N3 e AUHCTBEHHO-
roo6bekta faceted_brep. O6bekT faceted_brep npeacrtasnsaeT co6oil nonblii TeTpasgp, o4Ha U3 BEPLIWH KOTOPOro pac-
NnonoXeHa a Havyane CUCTEMbl KOOPAMUHAT, @ CMeXHble pebpa HanpasieHbl BAOMb KOOPAUHATHbLIX OCei. [Lo/MKHbI 6bITb
co34aHbl Ba OTAE/bHbIX 3K3EeMNAAPa, OAUH U3 KOTOPbIX MMeeT OAHY BHYTPEHHIOW MycToTy, a Apyroii — gBe. O6onouka
Kaxgol nycToTbl N0 hopMe aHanornyHa BHewHeli 060104Ke N pacnonoxeHa BHyTpU Tena. MycToTbl He JO/MXHbLI nepece-
KaTbCA APYT C APYrOM MM BHewWwHel 060n104koil. CooTBETCTBYlOLEe MHOXECTBO pa3MepoB onpejesieHo B NpuBeAeHHON
HUXe cneundukaunmn Ha asbike EXPRESS-I. koTopas npegcTtaBnseT NofHyw cneyudukaumnto obbekra.

E.3.2.2.1 EXPRESS-I-cneundukauynsa <brep_2

*)
TEST_CASE examplejbrep_2; WITH faceted_orep_atc;
REALIZATION

LOCAL
shell_object. hollow 1. holiow2 : closed_shell.
voidl. void2 . onented_cl!osed_shell.
tetra_with_void : manifold_sol*d_brep;
tetra_with_voids : manifold_solid_brep;
fbsrl. Ibsr2 : faceted_brep_shape_representabon;
tts_context: represemation_context.
its_units . named_unit;

ENDJ.OCAL.

CALL tetrashell_instance ; - - u“CNONb3ylTCA 3HAYEHUA NO YMONYAHUIO.
— noatomy HeT WITH
IMPORT (shell_object «= @tetrashell; );
END_CALL,

CALL tetrashell_mstance ; - - ycTaHaBnMBalTCA 3HAYEHUS
— pasmepoB (6onblias nycToTa)
IMPORT (hollowl := @ tetrashell;).
WITH (ore :* 20;Ix ;« 50:ly » 50: 1z 50;),
END_CALL;

CALL tetrashell_mstance ; — ycTaHaBnuBawTCA 3HAYEHUS
— pasmepos (manas nycrtoTa)
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IMPORT (hollow2 := @tetrashell; )
WITH (ore :« 5: Ix i« 20;1ly :» 20; Iz := 20.):

END_CALL;
CALL basic_product_slructure ; - - napameTpbl Ans BTOPOro n3genus
IMPORT (shape_2jfef *» @prod_def_shape;);
WITH (prod_name := @prod2_name,;
pdef_desc ;* stest product definition 2 *.
propd_desc :='shape of test product 2 *;
prod_name ‘second test product?;
prodjd ='P02";
pdfjd = "PDFO02 1;):
END_CALL;

voidl x=orlented_closed_shell (' voidf. hollow 1. FALSE);
void2 :* oriented_closed_shetl (' void2‘. hollow2. FALSE);

tetra_wlth_vo»d := faceted_brep (' tetra_with_void\ shell_object) 11
brep_with_volds { [voidf]);

tetra_wlth_void8 ;* faceted_brep (' tetra_with_votds'. shetl_object) 11
brep_wlth_volds ( [voidl. vo»d2] );
Its_units :» length_umt () 11 sl_unlt (‘mil»’, ‘metre’);

its_context :* geometnc_representation_context
('context_1\'context_for_tetrahedron'. 3) ||
global_untt_assigned_context ( [its_unrts));

fbsrl := facetedJ>rep_shapejepresentation
(' fbsrl\ (tetra_with_voidJ. rts_context);

fbsr2 := faceted_brep_shape_representation
( fbsr2 *. |tetra_wlth_volds], its_context);

END_REALI2ATION;

END_TEST_CASE;
r

MpumeyaHunsna

1 MpumeHsatoTca Bce kputepun ana fbl. kpome Tex. koTopble kacatTcsa uenn FB5.

2 B KOHTPO/NILHOM NpuMepe AN onpegeneHns NycToT ucnonb3lyeTcs 06bekT oriented_closed_shell. 3HayeHnem
aTpubyTa orientation koToporo gonxHo 6bITb FALSE.

3 KOHTEKCT MOBTOPHO MCMOJb3YIOTCS C pasNNyHbIMW NapamMeTpaMmu ANs onpefeneHns 060no4ek nycToT.

E.3.2.3 KpuTepun peweHus noctnpoueccopa

FB6: KomnnekcHble noatunsl faceted_brep n brep_wlth_voids gomkHbl 6bITb NPaBUIbHO UHTEPNPETUPOBAHDI.

FB7: B 06bekTe faceted_brep c 6onee yem ofHON NPaBUNBLHO UHTEPNPETUPOBAHHOW NyCcTOTOMW 060/104KM NYyCTOT
He [O0/IKHblI NepecekaTbCsA APYTr C APYTOM WUAW C BHELWHER 060104KOA.

FB8: MepneHaukynap kK 060104ke KaxAoi nycToTbl 4O/KEH 6biTb HanpaBieH BHYTPb NyCTOThI.

E.3.3 KOHTpOnbHbIA npumep (b3

KoHTponbHbIii npumep fb3 paspa6oTaH 4NA NpOBEPKN BO3MOXHOCTU 3afaHus rpaHeil ¢ BHYTPEHHUMU KOHTypamu, a
Takxe NS NPOBEPKW UCMOMb30BAHNSA 3HAYEHUI MO YMONYaHNIO U U3MEHEHNA HanpaB/eHnii Ha o6paTHble. TecTupyeMblii
06BbeKT npeacTasaeH B (hOpMe NPAMOYTONIbHOTo 6/10ka CO CKBO3HbIM TPEYro/ibHbIM OTBEPCTUEM W TPEYrofibHbIM yrny6ne-
HMEM Ha BepxHeli rpaHu. B KOHTPONLHOM NpuMepe onpegenieHbl reoMeTpuUs U TONONOrns obbekTa.

E.3.3.1 Peanusyemble uenun tectuposaHua MUK

FB12: 3HauveHuem o6bekTa tace_surface c same_sense asnaetca FALSE.

FB14: 3HaueHuem obbekTta face, npepcrtaBneHHoro kak face_surface ¢ atpubytom bounds, npefactaBneHHbIM
MHOXEeCTBOM, cocTofAlWMUM U3 ofHoro o6bekta face_bound. npepctaBneHHoro kak face_outer_bound c¢ atpubytom
bound, npeactaBneHHbiM kak polyjoop uorientation, asnaetca FALSE.

FB15: 3HaueHuem obbekTa face, npegctasneHHoro kak face_surface ¢ atpubytom bounds, npeactaBneHHbIM
MHOXECTBOM, COCTOALWMM NO KpaliHeih mepe u3 gByx 06bekToB face_bound. oAuH M3 KOTOpbIX ABNAETCA OOGBHLEKTOM
face_outer_bound. c atpubytom bound, npeacTtaBneHHbIM kKak polyjoop u orientation, asnaetca TRUE.

FB16; 3HaueHnem o6bekTa face, npegcraBneHHoro kak face_surface ¢ atpubytom bounds, npefacTaBneHHbIM
MHOXEeCTBOM, COCTOAWMM No KpaiiHeli mMepe u3 AByx o6bekToB face_bound. oguH M3 KOTOPbIX ABNSIETCH O06BHEKTOM
face_outer_bound. c atpubytom bound, npegctaBneHHbiM kKak polyjoop u orientation, ssnsetcs FALSE.
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FB18: O6bekT surface (kak 06bekT elementary_surface) npegctaBneH kak 06bekT plane ¢ atpuéytom position,
npefcrtaBneHHbIM Kak axls2_placement_3d 6e3 atpubyTta axis.

FB20: O61bekT surface (kak 06bekT elementary_surface) npegcraBneH kak 06bekT plane ¢ atpuéytom position,
npepcTaBneHHbIM kak axls2_placement_3d 6e3 atpubyta ref_dlrection.

E.3.3.2 Cneuudukayus Beoga B nocrtnpowleccop

TecTupyemoii mogenbio saBnsaetca o6bekT faceted_brep_shape_representation. coctoAwmnii N3 eANHCTBEHHOTO
o6bekTa faceted_brep. O6bekT faceted_brep npegcrtasneH B chopme NnpsAMOyronbHoro 6,10ka ¢ pe6pamu, napannenbHbl-
MU 0CAM KOoopAuHaT. BNok nmMeeT TpeyrosibHoe CKBO3HOe OTBEPCTUE W TpeyronbHoe yrnybneHne Ha oAHOW rpaHun. Ana He-
KOTOpPbIX KOHTYPOB 3HauyeHuem aTpubyTa orientation ssnsetcs FALSE. [lns HekoTOpbIX rpaHeil 3HayeHuem aTpubyTta
face_geometry saBnsetca FALSE. TMpu co3gaHnn wmogenn obmeHa ANA  HeKOTOpbiXx aTpubyToB o06bekTa
axls2_placement_3d wucnonb3ywTcs 3HayeHWa nNo ymonyaHuio. [lonHaa cneuyndukauus npueegeHa Ha A3blke
EXPRESS-I.

E.3.3.2.1 EXPRESS-I-cneundukauuns fbrep_3

TEST_CASE example_ft>rep_3; WITH faceted_brep_aic:

REALIZATION

LOCAL
origin, px. py. pxy. pz. pxr. pyz. pzy2 : cartesian_pomt;
g. gx. qy. qz. gxz. qyz . cartesian_polnt;
r, rX, ry, rz, rxz. ryz : cartesian_pomt:
neg_x, neg_y, neg_z. slope. pos_x. pos_y :direction;
toopb. loopt. loop!, loopbk. loopl, loopr : polyJoop;
loopbl. loopmid. looptl. loopt2. loopqf ; polyJoop;
loopql. loopgs. looprb. looprr. looprs . polyJoop.
al.a2.a3. ap3.ar3. apl. ap2. arl. ar2 ;axls2_placement_3d;
ar4. aql. aq2. ag4 rax»s2_placement_3d;
pal.pa2.pa3. papl. pap2. pap3. paql : plane;
pag2. pag4. part. par2. par3. par4 : plane.
boitom. top. front, back. left, nght ; face_outer_bound;
gfbd. glbd. gsbd. rtobd. rrbd. rshd. midbd :face_outer_bound;
blbd. t1bd. t2bd .facejjound;
fs1, fa2. fs3. fspl. fsp2. fsp3. fsql ; face_surface.
fsq2. fsq4. fsrt. fsr2. fsr3. fsr4 face_surface;
blockshell : closed_shell,
block ; faceted_brep;
fbsr : faceted_brep_>snapejepresentation;

its_context: representation_context.
its_unlts: named_unlt;
END LOCAL,

(* OexkapToBbl TOYKM Ha rpaHule: *)

origin :* cartesian_point <'origin (0. 0. 0]).
px := cartesian_point (s px " [50. 0, 0)),

py := cartesian_pomt (’'py [0.50. 0));

pxy :* cartesian_pomt {'‘pxy’'. [50.50.0)).
pz := cartessan_pomt (‘pz*. [0.0.100));
pxz :* cartesian_pomt (‘pxz'. (50.0.100)).
pyz := cartesian_point (' pyr' [0.50. 100));
pxyz = cartesian_point (‘pxyz'. (0.0.100)).

q = carteslan_polnt <'q \ [10.10. 0));

qgx .= cartesian_point (‘gx '. (25,10. 0));

qy .= cartesian_polnt (' qy '. [10. 25. 0)).

qz := carlesian_point (' gz (10. 10. 100));
(xz ;= cartesian_point <' qxz '. [25.10. 100));
qyz .= cartesian_pomt (' gqyz '. [10. 25. 100)).

r cartes!an_polnt (* r  (45. 45. 50)):
rx := cartesian_pomt (' rx (35, 45.50));
ry = cartesian_point ('ry 45.35.50)):
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rz  cartesian_polnt (' rz * (45. 45. 100));
rxz :* cartesian_point ( ‘rxz '. (35. 45,100J);
ryz :* carteslan_pomt (' ryz '. (4S. 35,100]);

neg_x ;= direction ( 1neg_x (-1.0. 0]);
neg_y := direction (' neg_y\ (0.-1. 03>
neg_z :=direction (' neg_z (0. 0.-1)):
slope :* direction (' slope '.(1.1.0 ]).
pos_x := direction (* pos_x * (1.0. 0J);
pos_y := direction (mpos_y '. (0,1.0 ]);

(' BHEWHMe KOHTYpbI ")
loopb ;= poly_loop ( 1loopb [origin, px. pxy. py)):
loopt := poly_loop {' loopt'. (origin, pxz. pxyz, pyz]);
loopt := polyjoop (' loopt'. (origin, px. pxz. pz)]);
loopbk := polyjoop (* loopbk (py. pxy. pxyz. pyz)):
loop! ;e poty_loop <'loopl\ [origin, pz. pyz. py)):
loopr := polyjoop <'loopr'. (px. pxz. pxyz. pxy));

(* BHYTPEHHUE KOHTYPbI (TpeyronbHbie): *)
ioopbi := poly_loop (' loopbi\ [qg. gx. qy]);
looprmd .» poly_ioop (' toopmid ". (r. rx. ry|):
tooptt :* polyjoop <*looptl'. (qz. gxz. qyzj):
loopt2 := poly_loop (' loopt2\ [rz. rxz. ryz)).

('BHYTpEeHHME KOHTYpbl (MPSAMOYro/ibHbIE): *)
toopqf := polyjoop (' loopqf(q. gx. gxz. gz));
ioopql := poly_loop (' loopql'. (9. qz. qyz. qy));
loopgs := poly_loop (' loopgs *. (gx. gxz. qyz. qy)).
tooprto := polyjoop (*iooprb " (r. rx. rxz. rz)).
looprr ;« poly_loop (' looprr'. [r. rz. ryz. ry)):
looprs := polyjoop <'looprs * [rx. rxz. ryz. ry)):

(* axis_ptacements {npumevyaHne — yncno onpegenset napanfsenbHa /im 0Cb OCAM X. y uam z) ')
al := axis2_placement_3d <'arl, origin. neg_x. neg_y):
a2 .= axis2_placement_3d <'a2 . origin. neg_y. neg_x):
a3 := axis2_placement_3d (* a3 '. origin. neg_z. ?);
ap3 := axis2_placement_3d (* ap3\ pz. ?. ?):
ar3 := axts2_placement_3d (' ar3 r.?.?);
apl = axis2_placement_3d (' apl \ px. pos_x. ?).
ap2 :* axls2_placement_3d (' ap2 \ py. pos_y. ?);
arl := axis2_p»acement_3d (' arl *. r. pos_x, ?):
ar2 := ax«s2_ptacement_3d (' ar2 . r. pos_y. ?):
ar4 := ax»s2_placement_3d (' ar4 ". r. slope. ?);
agl :* axis2_placement_3d (' aql ", g. pos_x. ?);
ag2 := axis2_placement_3d (' ag2\ g. pos_y. ?).
ag4 :* axis2_placement_3d (' ag4 \ r, slope. ?);

(* nnockocTb, onpeAeneHHas ANA PacnosioXeHUs Kaxaol ocu: *)
pal :« plane {' pal * al);
pa2 := plane (* pa2 * a2);
pa3 :* plane (* pa3 ' a3);
papl := plane (' papl apl):
pap2 = plane (' pap2\ ap2).
pap3 = plane (' pap3ap3).
paql :» plane (' paql * aql).
paq2 := plane (' pag2 * aq2);
paqg4 .s plane (' pag4 * aq4).
pari :* plane (* pari '.arl);
par2 .= plane (1lpar2 ' ar2),
par3 .= plane (' par3 ' ar3):
pard :» plane (‘par4 '. ard);
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(* BHELWHMeE rpaHuLbl 610kKa *)
bottom := face_outer_bound (' bottom loopb. FALSE):

top face_outer_bound (' top \ loopt, TRUE);
front :=face_outer_bound {* fronttoopf, TRUE);
back .= face_outer_bound (' back loopbk. FALSE);
left ;* face_outer_bound (' leftloopl. FALSE),
right = face_outer_bound {*rightloopr. TRUE);

(* BHELWHMNE TpaHnLbl BHYTPEHHEN rpaHn *)
qfbd := face_outer_bound (* qfbd \ loopqf. FALSE);
gqlbd ;= face_outer_bound (* qlbd kiopql. TRUE);
qsbd  face_outer_bound ('qsbd toopgs. FALSE);
rbbd face_outer_bound (' rbbd \ looprb. FALSE),
rrbd := face_outer_bound <'rrbd \ looprr. TRUE),
rsbd :« face_outer_bound (* rsbd looprs, TRUE),
mldbd .= face_outer_bound (' midbd . loopmld. TRUE);

(* BHYTPEeHHMEe rpaHunLbl *)
bibd := face_bound (' bibd * loopbd. TRUE);
tlbd ;= face_bound (' tlbd " looptl, FALSE);
t2bd :» face_bound <'t2bd '. loopt2. FALSE);

(* BHelWHMe rpaHn 6noka *)
fsl := face_surface (* fs1 \ (left), pat. TRUE).
fs2 :» face_surface {' fs2 * (front). pa2. TRUE);
fs3 ;= face_surface { ' fs3 * (bottom, bibd). pa3, TRUE);
fspl ;= face_surface (' fspl \ (right), papt. TRUE):
fsp2 ;a face_surface (' fsp2 (back). pap2. TRUE);
fsp3 ;s face_surface ( 1fap3 '. [top. tibd. t2bd). pap3. TRUE).

(* BHYTPEHHUE rpaHu
oTBepcTue: *)
fsql ;= face_surface (' fsql " (qlbd). paql. TRUE);
fsq2 ;= face_surface (' fsq2 \ (qfbd). paq2. TRUE);
fsq4 :=face_surface ( Ifsq4 * (qsbhd). paq4. FALSE);
(* yrny6neHue; *)
fsrl .= face_surface (* fsrl '. (rrbd). pari. FALSE);
fsr2 .= face_surface (* fsr2 * (rbbd), par2. FALSE);
fsr3 .= face_surface (* fsr3 * (midbd), par3. TRUE);
fsr4 ;e face_surface (1fsr4 '. (rshd). par4. TRUE);

blockshetl:» closed_shell ('blockshell'. (<sl. fs2. fs3. fspl. fsp2. fsp3. fsql. fsq2. fsq4. fsrl. fsr2. fsr3. fsr4)),
block ;= faceted_brep (' block \ blockshell);

its_units ;* iength_umt() || si_unit (" rnilll’ metre *>

its_context ;= geometric_representation_context
<'lts_context *.' context_for_block 3) ||
global_unit_assigned_context ( (its_unlts)),

fbsr ;= faceted_brep_shape_representation
(‘fbsr(block). Its_context),

END_REALI2ATION;
END_TEST_CASE;
r
MpumevaHuns
f BHyTpeHHMe KOHTYpbl UCMONbL3YKTCA ANA onNpeAeneHns oTBepcTuil u yrnybneHuii.
2 TecTUpylOTCS U3MEHeHWe Hanpas/IeHWs KOHTYPOB Ha 06paTHOe U reoMeTpus MOBEPXHOCTU.
3 Mpu onpepeneHun axls2_lacement_3d ncnonb3yTCA 3HAYEHUSA MO yMOYAHUIO

E.3.3.3 Kputepun peweHuns nocrnporeccopa

FB12: o6bekT face_surface co 3HauyeHnmem aTtpumbyTta orientation FALSE pgosxeH 6biTb npaBunbHO o6paboTaH.
T.e.y onpegensiemoro o6bekT3 closed_shell nepneHankynapbl KO BCEM rpaHAM AO/KHbI 6biTb HANPaBaeHbl OT Tena.

FB14: o6bekT face_surface co 3HauyeHuem aTpubyTta orientation FALSE pgosxeH 6biTb npaBunbHO o6paboTaH.
T.e. KOHEYHaA OpueHTauus Ao/KHa Bceraa GbiTb MPaBUMbLHON C rpaHblo cnesa
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FB15: 06bekTbl face ¢ BHyTpeHHel rpaHuLein Jo/mKHbl 6biTb NpaBUIbHO 06paboTaHbl, T.e TpaHuLbl 4OMXKHbI GbITb
npoBepeHbl Ha nepeceyeHus.

FB16: 06bekT loop co 3HauyeHnem aTpubyTta orientation FALSE pgosxeH 6biTb NpaBuUibHO MHTEPNpPeTUPOBaH.

FB18: npu o6paboTke axis2_placement_3d A0/XHbl 6biTb NPaBUbHO YCTAHOB/IEHbl 3HAYEHWUS MO YMOMYAHUIO
ans obbekTa axis

FB19: npu o6pab6oTke axis2_placement_3d Ao/XHbl 6biTb NPaBUbHO YCTAHOB/IEHbI 3HAYEHWUS NO YMONYaAHUIO
ans obbvekTa redirection.

E.3.4 KoHTponbHbIi npumep fb4

KoHTponbHbIl npumep 1b4 paspaboTaH AN TOro, 4To6bl NPOTECTUPOBaTb MCNONb30BaHNE 06beKTOB mappedjtem
npu cosfaHun NpocToil c60pkN MHOrorpaHHbix B-rep moaeneit. OH Takxe ob6ecneunBaeT NPOBEPKY HEMPOTMBOPEYUBOTO
nosefeHns o6bekToB geometric_repreeentation_context npu pasnuyeHnn KoopAnHaTHbIX NAOCKocTell. B aTom TecTe
ANA onpefesieHNs reoMeTpun 1M TONOMOTMKN MCNONb3yeTCA KOHTeKCT tetrashelljnstance.

E.3.4.1 Peanusyemble uenun tectuposaHus MUK

FB3: O6tbekT faceted_brep_shape_representation ¢ KoHTekcTOM npeAcTaBfieH kak geometrlc_context ¢ ane-
MeHTamMu ltem, npeAcTaBNeHHbIMN Kak mappedijtem.

FB4: O6bekT facetedJ>rep_shape_repreeentation c KOHTEKCTOM NpeAcTaBneH Kak geometric_context c gByms
nnu 6onee anemeHTamu Item, npeacrtaBneHHbiMu kak faceted_brep. mappedjte m unu axls2_placement_3d. Mpu atom
no kpaiiHeii Mepe OAHNM M3 HUX AO/XKeH 6biTb 06beKT axls2_placement_3d.

E.3.4.2 Cneuundukauua Beoja B noctnpoueccop

TecTtupyemoii mogensio siBnsieTca o6bekT faceted_brep_shape_representation, cocTosiwunii U3 eAUHCTBEHHOTO
ob6bekTa facetedJ>rep. O6bekT faceted_brep npegcraBnset co6oil cnnowHON TeTpasaap, 04Ha U3 BEPLIMH KOTOPOro pac-
NnosIoXeHa B Hayane CUCTeMbl KOOpPAWHAT, @a CMeXHble pebpa HanpaBieHbl BAO/Ib KOOPAUHATHbLIX Oceil. To NnpeacTase-
HMWe 3aTemM WCnonb3yetca B CBA3Ke C 06bekToM mappedjtem pana co3gaHua B TOM Xe camMoM o6bekTe
representatlon_context npegcTaBneHus, SBAAOLWErocs NOBEPHYTOW KoNuell NCXOAHOTO npeacTaBneHns. B otgenbHom
o6bekTe repre3entation_context cospgaeTca npeactaBneHune, coctoslee us ncxogHoro obvekta faceted_brep n oTo-
6paxeHHOol KoNUM UCXOAHOTO NpeacTaBneHusa. NMonHasa cneyndukauns npuBegeHa Ha A3blike EXPRESS-I.

E.3.4.2.1 EXPRESS-I-cneundukauyuns forep_4

*)
TEST_CASE examplejbrep_4; WITH facetedJ>rep_aic;

REALIZATION

LOCAL
origin . cartesian_polnt,
pos_z. neg_y : direction;
refaxes, oldaxes. newaxes : axis_placement_3d.
shell_object: closed_ehell.
tetrahedron : faceted_brep;
fbsr. fbsrl. fbsrass : faceted_brep_shape_representation.
grcl. grc2 representation_context;
Its_units : named_un!t.
tetrarotl. tetrarot2 ; mappedjtem;
mappingl. mappmg2 : representatlon_map;
ENDJ.OCAL;

CALL tetrashelljnstance ;— McnoAb3ylTCA 3HAYEHUS NO YMONYAHWUIO.
— noatomy HeT WITH
IMPORT <shell_object := ©tetrashell;
origin := ©origin;
neg_y .= @ neg_y; refaxes := @al;};

END_CALL.
tetrahedron .= faceted_brep {' tetrahedron . shell_object):
its_units :» length_unlt () W si_umt (‘milli'. *metre <
grcl ;= geometnc_representation_context (' grcl

'context for tetrahedron ".3) 11
gtobal_unit_assigned_conlext ( Irts_unlts]);

grc2 ;= geometr»c_representation_context (' grc2 *
1 contextfor rotated tetrahedron3) ||
globai_unlt_assigned_context { (its_units));

fbsr ;= faceted_brep_shape_representation ( 1fbsr\ (tetrahedron), grcl );
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(* OnpefensioTcs CMeLWeHNss 0Ceil ANA UCNONb30BaHWUS Npu oTo6paxeHun *}
oldaxes := axis2_piacement_3d (' oldaxes origin. ?. ?);

pos_z .= direction (‘pos_2*.[0. 0. 1)):
newaxea :m axls2_placement_3d (' newaxes origin. pos_2.neg_y).

mappingl := representatton_map (refaxes, fbsr).
tetrarotl := mappedjtem (‘tetrarotl mappingl, newaxes );

(* Onpepgensetca npeAcTaB/eHMe C UCNONb30BAHUEM TONbKO tetrarotl *)
fbsn := facetedJ>rep_shapejepresentation ( Ifbsrl * {tetrarotl). grcl ):

(* Onpepensetcsa npejacTaBieHune, sABnsioLLeecs c60pKkoii TeTpasgpa u
0TOGpPaXeHHON konun *)

mapping2 := representatlon_map (oldaxes. fbsr);
tetrarot2 = mappedjtem <*tetrarot2 '. mappmg2. newaxes);

fbsrass facetedJ>rep_shapejepresentation
(' fbsrass '. [tetrahedron. tetrarot2. oldaxes). grc2);

END_REALIZATION;
END_TEST_CASE;

r

MpumeyvaHnwnsa

1 KOHTpPONbHbIA NpumMep Anss mappedjtem u «c60pkM» C UCMO/Ib30BAHMEM NPOCTOTO CM/IOWHOIO TeTpasgpa.

2 O6osoyka TeTpasgpa cosjaHa C UCNOMNb30BaHWEM KOHTEKCTa C napameTpamu no yMOoNyYaHuio.

3 BHewHas o6onoyka ob6bekTa faceted_brep sBnsaetca o6bektom cfosed_ahell. HO He ABnseTcA 06bEKTOM
orlented_closed_shell.

4 fbsrl gonxeH 6bITb NOBEPHYTON Konwueii fbsr.

5 fbsrass gonxeH 6bITb 3kBUBaNeHTeH AByM konuam fbsr. «ckneeHHbIM* BMecTe

E.3.4.3 KpuTepuu peweHns noctnpoueccopa

FB3: Mocne 06paboTku CNNOLWHOW TeTpasap, onpeAeneHHblii 06bekToM mappedjtem. fonxeH 6bITb NPaBUIbLHO
onpefeneH 1 No3nLMOHNPOBAH.

FB4: Co3paHbl KOHTEKCTbl ABYX OTAENbHbIX reomMeTpuyeckux npeactasneHuin. Mogenu fbsr n fbsrl npoctpaH-
CTBEHHO CBA3aHbl U JO/KHbI COnpuKacaTbCsA TONbKO B 0A4HOV Touke. Mogenu fbsrl nfbsrass npoctpaHcTBeHHO He cBA3a-
Hbl. O6onoykn B fbsrass He AOMXHbLI NMepecekaTbCsA, HO JOJ/KHbI COBMel,aTbCA NO o6uUieil rpaHM, KOTOpas HeABHO
ABNAETCA COBMECTHO UCNO/Ib3YEMOIA.

E.3.5 KOHTpONbHbIW npumep 1b5

KoHTponbHbI npumep fb5 paspaboTaH NS TecTupoBaHWs UCNONb30BaHWs 06bekToB mappedjtem COBMECTHO C
carteslan_transformatlon_operator npu co3jaHun NpocToil c60pkM MHOrorpaHHbix B-rep mopgeneii. TecTupyeTtca uc-
nonb3oBaHue koauymeHTa macwTabuposaHusa. B aTom TecTe 4na onpeAeseHNsa reomeTpun 1 TONONOTNN NCMNONb3yeT-
ca KoHTekcT tetrashelljnstance.

E.3.5.1 Peanusyemblie uenu tectuposanusa MMK

FB21; O6bekT mappedjtem c aTpubyTom mappingjarget npeactaBneH Kak
cartesianJransformation_operator_3d.

FB22: O6bekrt cartesianJransformatlon_operator npegctasneH kak carteslanjransformatlonj>perator_3d
c macwTtabom, npeactaBneHHbIM 3HaYeHnem Tuna REAL, He paBHbiM 1.0.

E.3.5.2 Cneuudumkayus seoga B nocrtnpowleccop

TecTupyemoii mogensto sensetca o6bekT faceted_brep_shape_representation. cocTosiwuii M3 eAUHCTBEHHOTO
o6bekta facetedJ>rep. O6bekT facetedJ>rep npeacrtaBnseTt co60ii CNAOWHONW TeTpasap, 04HA U3 BEPLIUH KOTOPOTo pac-
NonoXeHa B Hayane cucTeMbl KOOPAMHAT, a CMeXHble pe6pa HanpasneHbl BAOMb KOOPAUHATHbIX OCeil. ITo nNpeacTase-
HUe 3aTeM ucnonb3yeTca B CBA3Ke ¢ o6bekTamun mappedjtem wu cartesianJransformatlon_operator gns cospaHuns a
TOM Xe caMoM o6bekTe representationj:onte xt npeagcraBneHus, cocToALWEro 13 NOBEpPHYTOM U MacwTabupoBaHHOW (HO
He ¢ KoathcpuumeHTom 1.0) Konmelt NCXOAHOTO NpefcTaBieHnsa n ncxogHoro o6bvekta facetedJ>rep. MonHasa cneynduka-
uusa npuBefeHa Ha a3blke EXPRESS-I.

E.3.5.2.1 EXPRESS-I-cneundukauyunsa fbrep_5

*

TEST_CASE examplejbrep_5: WITH faceted J>rep_atc:

REALIZATION
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LOCAL
origin : cartesian_point;
pos_z. neg_y. pos_x : direction;
oldaxes :axis_placement_3d;
transform ; cartesianJransformation_operator_3d.
shell_obfect: ctosed_shell;
tetrahedron . faceted_brep;
fbsr. fbsrass . faceted_brep_shape_representation;
its_units ; named_unct;
grcl. grc2 ; representat»on_context;
tetratrans : mapped_item;
mapplngl ;representatlon_map,
END_LOCAL;

CALL tetrashelljnstance ;— McnoAb3ywTCA 3HAYEHUS NO yMONYaHUIO,
- - noatomy HeT WITH
IMPORT <shell_object ;= ©tetrashell;
origin  ©origin;
neg_y .= @ neg_y;);
END_CALL;
tetrahedron := faceted_brep (' tetrahedron shell_object);
its_units := length_unit0 || si_unlt (" milll' metre ');

grcl ;= geometric_representation_context <'grcl \
' context for tetrahedron ',3) 1
global_unit_assigned_context <(lts_unlts) >

grc2 = geometrlc_representation_context <' grc2
‘context for assembly’, 3) ||
global_unlt_assigned_context ( (Its_unlts));

(* OnpegenstoTca axis_placement u cartesian_transformat<on_operator 4na ncnonb30BaHua Npu oTobpaxeHun *)
pos_x := direction (' pos_x {1,0. 0J).
pos_z ;= direction (' pos_z ', [0. 0. 1J),

oldaxes := axis2_placement_3d (‘oldaxes origin, pos_z. pos_x);

transform :* cartesianjransformation_operator_3d (' transform
pos_x. neg_y. origin.075. pos_z >

fbsr ;= faceted_brep_shape_representation (' fbsr’,
(tetrahedron, oldaxesj. grcl >

mapping 1 := representation_map (oldaxes. fbsr);

{* tetratrans sBnsetcsa 75% macwTabupoBaHHOn KoNuei opurnuHana.
OTPaXEeHHOro Ha NI0CKOCTb ZX *)

tetratrans := mappedjtem <*tetrarott ', mappmgl. transform).

I OnpepensieTcs npeacTaBneHue, apnsawweecs c6opkoii TeTpasgpa n npeobpasoBaHHOW (MacwTabupoBaHHOl 1 oTpa-
XEHHOI) konun *)

fbsrass ;* faceted_brep_shape_representation
(' fbsrass '. (tetrahedron, tetratrans). grc2);

END_REALIZATION;
END_TEST_CASE;
C
MpumeyaHunsa
1 KoHTpOnbHbIA npumep ans o6bekta mappedJtem un «c60pkn» C UCNONb30BAHWEM NPOCTOrO CMJIOWHOrO TeTpasgpa.
2 O6onouka TeTpasjpa co3faHa C UCMONb30OBAHMEM KOHTEKCTA C NapameTpamy N0 yMOAYaHUIO.
3 OO6bekT tetratrans foskeH 6bITb MaclwTabupoBaHHoOl konuelt fbsr nocne oTpaxeHua Ha nnockocTb OZX.

E.3.5.3 KpuTtepun peweHnunsa noctnpoueccopa
FB21: MNocne o6paboTkn CNAOWHON TeTpasap, onpeaeneHHbli 06bekToM mappedjtem. gonxeH 6bITb NpaBuNb-
HO onpeAesneH U NO3ULWOHUPOBAH.
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FB22: O6bekTt fbsrass fonxeH COCTOATbL U3 ABYX CN/OLWHbIX TETPA3APOB, KOTOPble conpukKacalTCcsa B N0CKOCTN
ZX. OfVH U3 HUX fiBNAeTCA konueii pasmepom 3/4 Apyroro nocse oTpaxXeHUs Ha NA0CKOCTb.

E.4 KoHTekcT tetrashelljnstance. ncnonbsyemsblii B Tectax MHOrorpaHHoi B-rep mogenu

MpuBEAEHHbIN HUXE KOHTEKCT Ha A3blke EXPRESS-I UCNonb3yeTcs B KOHTPOIbHbLIX NpUMeEpPax, ONUCaHHbIX B pasje-
ne E.3. 3TOT KOHTEKCT faeT BO3MOXHOCTb ONpeAennTb NpocToil 06bekT closed_shell yeTbipexrpaHHoii hopmbl C BEPLUN-
HaMu. pacnonoxeHHbIMKU B Touykax (ore, ore. ore), (Ix, ore. ore), (ore. ly. ore) n (ore, ore. 12). Bce rpaHuybl onpegensTcsa
ob6bektamu polyjoop.

*)

C)ONTEXT tetrashelljnstance ;

PARAMETER
ore : tength_measure := 0;
Ix : lengthjneasure :» 100;
ly : length_measure 100;
12 : lengthjneasure :m 100;
origin : cartesian_point :mcarteslan_point (' ongin \ [ore. ore. ore]);
p_x : cartesian_polnt ;=cartesian_pomt (' p_x [Ix. ore. ore]);
p_y : cartesian_pomt ;=cartesian_point (' p_y \ [ore. ly. ore]);
p_2 ; cartesian_polnt ;=cartesian_pomt (' p_2 [ore. ore. 12));
neg_x : direction ;= direction (' neg_x[-1, 0.0J).
neg_y :direction ;= direction ("neg_y][0.-1. 0)).
neg_2 : direction :« direction (' neg_2\ [0. 0. -1]);
dslope . direction ;= direction (' dslope '.(1.1, 1]).
dperp : direction := direction (* dperp [1,-1.0));

loop_x : poly_loop ;= potyjoop (' loop_x\ [ongin. p_2, p_yl);
loop_y ;poly_loop :=polyjoop ('loop_y" [origin. p_x, p_2]);
loop_2 :poty_loop :* potyjoop (1loop_2 [origin, p_y, p_x]>;
loop_slope : poty_toop ;= potyjoop ('loop_slope ". [p_2.p_x. p_y]).

al raxis2_placement_3d := axI$2_placement_3d (' al '. ongin.
negjc, neg_y);
a2 raxis2_placement_3d ;= axls2_placement_3d (' a2 ', ongin.
neg_y. neg_x);
a3 raxls2_placement_3d ;= axls2_placement_3d (' a3 ". ongin,
neg_2.neg_y);
a4 :axis2_placement_3d :* axls2_placement_3d (m84'. p_x. dslope,
dperp);
pl :plane ;= plane ('p1'. al);
p2 :plane ;= plane (' p2 '. a2).
p3 : plane :m plane (‘p3'. a3);
p4 :plane :m plane (' p4 ' a4).
bl : face_outer_bound := face_outer_bound (' bl loop_x. TRUE);
b2 . face_outer_bound ;» <ace_outer_bound (' b2". loop_y. TRUE).
b3 : face_outer_bound ;= face_outer_bound (* b3 loop_2. TRUE):
b4 . facejruter_bound :m <ace_outer_bound (‘b4 toop_slope, TRUE);

fsl ;face_surface :* face_surtace (' fsl ', [bl]. pi, TRUE):

fs2 :face_surface := face_surface (* fs2 ', [b2]. p2, TRUE);

fs3 : face_surface :* face_surtace (* fs3 * [b3]. p3. TRUE):

<s4 :face_surface := face_surface (* fs4 [b4], p4. TRUE);
END_PARAMETER:

SCHEMA_OATA tetra_ctxt:

cfs =connectedJace_set {SUBOF(@trl>; cfsjaces ->
<l@fsl.@fs2.@fs3. @ fs4]);
SUPO F(@tetrashet!):};

trl = topologtcal_representation_item (SUBOF(@rl); SUPOF(@cfs):>.

n = representationjtem (name ->"'tetrashell’
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SUPOF{@t1fl);}:

tetrashell = ctosed_shell {SUBOF(@cfs);};
END_SCHEMA_OATA;

END_CONTEXT,;
C

FOCT P NCO 10303-512—2008
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MpunoxexHune F
(cnpaBo4yHoe)

CBefleHVsi 0 COOTBETCTBUMN HaLMOHaNbHbIX cTaHAapToB Poccuiickoli ®egepauun

Ta6nunya F1

O603Ha4YeHne CCbIIOYHOr0
MexXayHapoAHOro cTaHgapTa

NCO/M3K 8824-1:1995

MCO 10303-1:1994

NCO 10303-11:1994

MNCO/TO 10303-12:1997

NCO 10303-41:1994

MNCO 10303-42:1994
NCO 10303-43.1994

NCO 10303-202:1996

CCbI/IOYHLIM MEXAYHApPOAHLIM CTaHZapTam

O603Ha4eHne U HauMeHOBaHWe COOTBETCTBYIOLLENO HALMOHaNbHOMO CTaHAapTa

FOCT P NCO/M3K 8824-1—2001 WHcopmaynoHHasa TexHonorus. AbcTpakTHas
CUHTaKkcmyeckas HoTauma sepcun ognH (ACH.1). Yacte 1. Cneuundmkayns oCHOBHOW
HoTauun

FOCT P MCO 10303-1—99 Cucrtembl aBTOMarmsaunum npouw3BoacTBa U UX UHTerpa-
uus. NpeacrtaBneHne gaHHbix 06 13genun n 06MeH aTUMKM gaHHbiMu. Yacte 1. O6umne
npefcTaB/ieHUs U OCHOBONOArawuime NpuHLUNbI

FOCT P NCO 10303-11—2000 Cuctembl aBToMaTusaunum npon3BoaCcTBa U UX UHTET-
pauusa. NpeactaBneHne faHHbIX 06 M3genun n 06MeH 3TUMU AaHHbIMU. YacTb 11. Me-
TOAbl onucaHusa. CnpaBoyHOe pyKOBOACTBO No A3blky EXPRESS

FOCT P NCO/TO 10303-12—2000 CucTemMbl aBTOMaTM3aLnn Npon3BOACTBA U UX UH-
Terpauus. MpepactaBneHne AaHHbIX 06 U3JeNUn U 06MEH 3TUMUK faHHbIMUK. YacTb 12.
MeToabl onucaHusa. CnpaBoYyHOe PYKOBOACTBO MO A3blky EXPRESS-I

FOCT P MCO 10303-41—99 Cuctembl aBTomMatnsaynm npousBoacTsa n X nHTerpa-
unsa. MpepactaBneHne fAaHHbIX 06 u3genun U o6MeH 3TUMKU AaHHbIMKU. YacTb 41.
WNHTerpupoBaHHble 0606w eHHble pecypcbl. OCHOBbLI ONMCAHUA U NOAAEPXKKN U3aennii

FOCT P MNCO 10303-43—2002 Cuctembl aBTOMaTM3aLmMn npon3BoACTBa U UX UHTET-
pauus. MNpeactaBneHne AaHHbIXx 06 M3genun n o6MeH 3TUMU faHHbIMKU. YacTb 43.
WNHTerpupoBaHHble 0606 eHHble pecypcbl. CTPYKTYpbl npefcTaBneHunii

CooTBETCTBYIOLWMNII HALMOHAbHbIA CTAaHAAPT OTCYTCTBYET. [l0 ero yTBepXAeHUss peKOMeHAyeTCst UCNONb30BaTh Mne-

peBof Ha PYCCKWiA S3bIK 4AaHHOTO MeXAyHapoAHOro cTaHjapTa. MNepeBoj 4AHHOTO MeXAYHAapOAHOro cTaHAapTa Haxo-
antcs B depepanbHOM MHMOPMALMOHHOM (hOHAE TEXHWYECKUX PeraMeHToB W CTaH4apTOoB.
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YOK 656.072:681.3:006.354 OKC 25.040.40 OKCTY 4002 ns7
KnoueBble cioBa: aBToMaTm3alus nponsBoACTBa, CPEACTBA aBTOMATU3ALMN, UHTErpaLus cMcTeM asTomMaTu-
3aUMn. NPOMbIL/IEHHbIE U34eNus, NpefcTaBfeHe AaHHbIX, 06MEH AaHHbIMW, NPUKIAAHbLIE MHTEPNPeTUpO-
BaHHblE KOHCTPYKLMK, onucaHne hopMbl Tenia, MHOFOrpaHHoe rpaHnyHoe NpefcTaBieHne
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