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Mpeaucnoewne

Li@nu v npMHLKNE CTaHaapTAsagan B FoccHAckol PenepanMu yCTaHoanaHs Gaaapankteii 3aK0H0M 0T
27 nexabpa 2002 r. Ne 18403 «0 TEXHWYECKOM DENYNWPOBAHKKS, 8 NPARMNE NPAMEHEHWA HALWOHANEHEX
craHpapToe Poccwickod @epepayky — MNOCT P 1.0—2004 «CravgapTiaauma B PoccHiickod Deaepaud.
DICHOBHBIE NONOKEHHAS

CregeHnA o cTaHgapTe

1 NOAroOTORNEH MNocynapCTReHHBIM HAYYHBIM YYpEMOSHWEM «LleHTpankHEIR HAYYHO-HCCNenoRaTe-
NbCHWA W ONEITHO-KOHCTRYETOPCKMA MHCTUTYT pOBOTOTEXHWKA W TEXHUYECKOR KMEEpHeTHEM:® Ha ocHOBE
cOBCTBEHHOM ayTeHTHYHOMD NepeBnaa CTAHAAPTA, YKa3aHHOro B MyHKTe 4

2 BHECEH TexHU4ECKHM EDOMHATETOM NO cTaHgapTHaauMu TH 458 aMudopMauMolHan NoaOepmKEa #HM3-
HEHHOIS LWENa Magenuis

3 ¥TBEPXOEH W BBENEH B QEMCTBWE Mpukazom DaepanksHOro areHTCTRE Mo TEXHWSSCHOMY DEry-
NUPOBAHWD H MeTponordd oT 20 mapTa 2007 r. Ne 36-c1

4 HacToAwui cTangapT MoeHTHYed mexaysapogHomy ctangapry MCO 10303-314:1998 «CucTemMe
SBTOMATHIALKWKA NDOHABDOCTEA H ME MHTerpayna. MpeacTaaneHne ganHbx 08 Hanenv v obMeH ITIMIA JaHH k-
wu. HacTe 514. Mpuknagybie WHTEPNPETH POBAHH LIS KOHCTPYELWA. PACcLUMpEHHOE MpaHHYHOR NPeOcTaBnNaHng »
{50 10303-514:1999 «Industrial automation systems and integration — Product data representation and
exchange — Part 514: Application interpreted construct: Advancad boundary reprasantations ).

Mpw NPAMEHEHWA HACTOALLEMD CTAHAADTA DEKOMEHAYETCA KCNONLIOBATE BMECTO CChIMOHHLIX MEX Y HA-
POQHEIY CTAHOAPTOR COOTRATCTEYIOWME MM HALUMOHANEHEE CTAHOADTe Poccuickol Pagepadny, cReOeHHa o
KOTODED NpUBELEHE B QONONHUTENEHOM NPUNcseHi F

5 BBEOEH BNEPBHLIE

Hirghopmauus of uaMeHeHUAX K HacMOoALWeMy cmamdapmy mydnukyemcn @ exe200Ho uadasaemom
UHPOpMALLOHHOM yia3amene « HayuorambHsie cmandapmbd s, 8 MEKCT UIMeHeHU U NONPaeoK — & BMeMe-
CAYHO Uadasaesbix UHRODMaEULIORHENX Yhazamenax sHauuoxansMes cmaqdapmels. B chnydvae nepecmMompa
(3aMaHbl) WU OMMENE HECMOALWe20 cMaKdapma coomeamemayowes yeedomnanue Gydem omytnunoaaso
& @MEMECAYHD UITSEa8MOM UHDODMALUOHKROM Yiasdamans « HayuonankHee cmandapmi s Coomasmcmeay-
MHYaA UHPOPMALUA, Yeed0MASHUE U MEXCMb! PAIVELUaINTICA Makwe & uHthopMayuonHol cucmens obuwezo
MONBLIOEAHUA — Ha oUyUansHoM calme GedepansHO20 S28HMOMEs 10 MaxHUYecKoMy paaynupoaanLio u
MEMpONoSUL & camy MumapHem

& CtangapTtredoops, 2007

HacToRLWMA CTAHOAPT HE MOWET BkiTe NONHOCTEID MK YACTUYHO BOCNPOMIBENEH, THPAKWDOBAH W pac-
NPOCTPaHEH B KAYecTBe OduUHaNLHOro Hanasua Gea paspewenna PegepansHoro areHTCcTEa N TEXHWYECHD-
MY REMYNHPOBAHHIO W METRONOTMM
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Npunoxedus &
(obAzarencHoe)

CoKpaleHHos HaMMeHoBaHHMe 0BLeKTa
CIJ-HFI-EIJ.I-EHHDE- HaWMeHoBaHue olwakTa, YCTEHDBNEHHOMND B HACTORLWEM CTAHOQAEPTE, NPHESOEHD 2 rafiniue A.1.
TFIE'E-EIH-EHI.'Iﬂ E MCNENEI0BAHNKEY COXpALeHHRX HaWMEHIBIHHE COOepEaATCA B METOOaY pean#3alHd, ONWCEHHE X B CDOT-

BETCTEYHIW MY CTAHOBRTAN koMnnerce MCO 10303,

Tenuya A1l — CokpeujeHHDe HanmeHoeaHHe ofverTa

NonKas HanMesoaaHse EDEF‘H WEHEF HEMMEHRDEDHAS

ADVANCED _BREP_SHAPE_REPRESEMTATION ABSR

Npunoxexnse B
(obAzaTencwHoe)

PerncrTpauna widopmaumoHHors obsexTa

B.1 OBo3HAMEHWE DOKYMEHTA

Ana ofecneveHsa caHo3HaYHOTD obo3HEYEHHA MHPOPMALACHHOMD OOLEKTE B OTHPRITOR CHCTEME HAECTORUYSMY
CTAHQAPTY NPMCEGEH CReymW A nosHTedHkaTop obbenTa.

{ s standard 10303 part (514} versioni 1} }
Crbicn gansors ofioiHavedsn yetadoenad 8 MCOIMIK 8824-1 w onkncan g MCO 10303-1.

B.2 OBoaHaYeHHE CXEME]

Ona ofecnedyedts ooHOIHaYHoNe oBoIHaYeHMA B OTEDEITOR cucTeme cxeme aic_advanced brep (s
paagen 4} NpUceoeH CNegywui vgedTidukaTop obbekTa:

{isostendard 10303 part{514) version(1}object(1)aic_advanced _brap{1}}

Crbicn gadsoro ofioinavensn yeradoened 8 MCOMM3K 8824-1 w onucan 8 MCO 10303-1.
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MpunosxeHue C
{cnpaBoYvHoe)

MallWHHO-MHTE PN PETHPYEMEIE NHCTHHIW

B gaHHoM NpUNo¥eHdd NPHESOEHE CCRINKW HE CAATH, HE EDTOPSIX HEXOAATEA NUCTUHIM HEMMEHoBaHKA obvexToR
HE Asuike EXPRESS v coOTRSTOTEYIDW MY COKDAWEHHE Y HAWMEHOBEHWA, YCTRHOBNEHHEY B HACTOALWEM cTaHgapTe. Ha
STHY ME CAATAX HAXOQATCA NMCTUHIM Boax EXPRESS-cxem, yoTAHOBNEHHEIY B HECTOALW &M CTEHABDTE a3 KoMMEHTapHER
M OpY¥roro NOACHAKWEIS TEKCTE. 3TH NUCTHHIH OCTYNHE B MAWAHHS-HSHTEPNEE THRYEMOA G0 pre ¥ MoryT BeTe e y«eHkLl
no cnenysou W agpecas LRL:

CorpawaHspe HanmeHosaHda; http iweww.mel nist.gow'dvB 26/ ubject/apdelsne/
EXFPRESS: http:twww . melnsat.govistep/pars/part514/

Mpd HEBOIMOEHOCTH GOCTYNE & 3THM cadTasm, Heodzognso cOpaTeTecA B UsHTpaENEHEH cekpeTapuEat MCO wnw
HENoCcEEOCTEEHHD B cekpeTaphaT MCO TK184/ME4 no aapecy anekTposHod nouTe: scdsecicme. niEt.goy.

n pAMEBEYMBHWNE — HHI:[JIJ-FIHBLI.HH-. NpeqCTEENEHHER B MBIWHHHO-BHTEQNQETHDOBEAHHOM BM0Ee H3 YEIIBHHBIX
esiwe URL, asenAeTtca COpEBO-HTHN. OfAzaTenNeHEM ABNASTCA TEECT HACTORWEND CTaHOapTa.

MpunokeHre D
{cnpasoYHoe)

EXPRESS-G guarpamMmisl

EXFRESS-G guarpaMmMe, NpegcTaenaHH6e HE pucyHEax 0.1 — D8, nonyyeHe W3 COEPSLWSHHOTD NMCTHHIE, MR-
ESOEHHOND B paagene 4, ¢ HCNONbL3I0BAHHEM CReyddMkaunik weTepdeica ctaHgapTa OO 1030311, B anarpammas
MCnone3oaasa rpadivseckan HoTaywa EXFRESS-G Azwka EXPRESE. Onucavse EXFRESS-G yoranoenedo a MCO
10303-11, npunasedws 0.

NMpumevasns

1 Bufipadduie THNs geometric_set_selsct, reversible_topology, shell, rimming_select, vector_or_drection wsnop-
THRYHITCA 3 pACWHpeHHEA AWcTHHT MWK 8 CoOTERTCTEMW C NpEEMNaMKW HeAeHus WETephencoa no MO0 10303-11.
B HacTOAW EM CTAHO2PTS 5TH SuBpaHHLIE THNE HE MCNONB3YIOTCR B Apyre: ofneaTan.

2 B npesnnax HeaBqws AHTepdelrcos MCO 10303-11 npegeTaenadsl TaKwe HEk0Topae 00beKThl, peanWzay«n
HOTOPRE SANQSUEHE NPABKNEME, OTHOCAWMMACA k advanced_brep_shape_representation. Ha EXPRESS-G nuerpams-
MEY3TH OB LEKTE OTMEYEHLI CHMBOMNOM & "%,
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4 advanced
coordinate brep_shape_
space_dimenision representation
parametric_ geametric_ 1
representation_ representation shape
context context representation
conlext context
solid_model p——77- — t_',.rpe_T r Tidﬂﬂﬁﬁﬂ_r T
representation | PP} ropresentation
_confext . ’

- ¥
manifold SamIRE mapped
solid_brep

outer
't[ ]
faceted brep_with_
brep * Voi mapping [re i
_ ] presentation_
" rapr&:te:::hnu_ - OTIEIN map
voi . mappi
14 [0:7] '“’““l " larger - soiree -
e
_y item
£y e
closed . ——O oriented_ ientati
shell | P—1 closed shell |t 1
Y closed_ topological geometric_
rr==== | ghall representation_ representation_
~d {shell || element item item
[ |
conmected_ | 1
1 face set [
Fa)
L open e 45
shell * “ ia] vector
2.1 I
face Paan” 11 | © e
I ac
cartesian
face bound transformation [
_operator
2,3 —
vertex L
cartesian
Y :%541: trlnsfnrm:i'u:lu
: operator 3
locp cartesian_ =TRe —
X 9 point {13 G.67)
]:re{'tl'l vertex_point fe=l oo -
L[1:3] toselerighn

* MoknezueHo B CODTEETCTERM C npasdinom of advaced _brep_shape_representation.

Fuoydox 0.1 — MWK ale_advanced_brep & hopmate EXPRESS-G (anarpanmma 113 B}
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110

advanced _ o
face | | reversible -=
1 E topology |
face_geometry T . ;
t face 28 (1)
3.4 surface o
surface "’1 SAME_SEnse . . R
. orientation i+ reversible
-« "';:::E;ﬂ- —0 | ftopology_item |
= [ R — I
face -,
2.1{1) - "~
bounds 5[1:7] 2.2(1)
face_outer .
_bound F face_bound [~ o
orientation
bound
i
2.5(1) loop
th I oriented_  |orjentation
pa edge list edge a

!

L[1:9)

vertex_
loo
loop_vertex —G  edge_
23(1) loop
. edge start .
edge - 1
edge_end e
23 (1) 24(1) ed
; RE 2.7(1)
e [l22)
same_ edge
sense geometry
4,2
curve

Pucynok D2 — MWK alc_advanced _brep s @opmate EXFRESS-G (owarpamma 2 w3 8)
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1,2
point
1
3.1(1) surface 3.4(2.8)
1
swept
42 curve swepl_ " 3,1 bounded_
curve surface ':M— surface
1
l l b ‘J’il
(32 ) _spline_
surface
surface_of surface_
linear_ of_ locati
. ] ocation T ——
extrusion revolution placement ! irmming :
: | _select |
extrusion_ anis
axis _ position
[ 4,5 ) 1,1 | RIS
, ’ -—1  axisl
vector ' placement [ 220
{DER) L l
i Loy .
I Il aX15 -
: LTI T T T T axis_2 axis_1_
oL ref_direction | placement_3d placement_2d
| e T Y
: 33045 !
1 @) 1| pLi22) @ER)
1 ref_direction |

Froydox 0.3 — NWE ale_advanced_brep & fopmate EXPRESS-G (anwarpamma 3 ua B}
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42 (23.8)

|

| [

bounded
curve
1 6,1 line
h_spimre:_
] curve
dir
vector 4,3 (3)
orientation
L1 magnitude
direction

£ . e

definitional_ comie  LPORHOR 1Y axis2 |

representation 3.4 | : placement |

surface

|: axis2 __plan:emen)
) ] ]

circle ellipse parabola h}fp!rlm[l

axis

focal dist semi_axi:‘i Lsmi_imag"
o

Pucynok D.4 — MWK ale_advanced _brep s diopmaTte EXPRESS-G (guarpamma 4 w3 8)
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- 3
5,1(3) A elementary_ | POSIon .axjfZ‘_
surface placement 3d
1
(o] g o] [a] o
plane conical spherical _ cylindrical_ toroidal_
surface surface surface surface
semi_angle radius radius radius MAjor_ minor_
radius radius
degenerate

O———  toroidal_~
mlﬂmﬂﬂutﬂr s“rfau-

Fuoydor 0.5 — MWK ale_advanced_brep & fpopumate EXPRESS-G (anarpamma Sua B}

13



rMocT P UCO 10303-514—2007

(DER])

upper_index
on_control
points (u)
Lo
closed curve
O
b_spline_curve
o .
o sell intersect
degree '
weights l
data L[E l?} mﬁu]}ll__ EHHE?I&D_
© b_spline_ (DER) point
(DER}) curve control_points A[0:u]
weights L[0:u]
1
1
multiplicities "
L[2:7 b_spline_ ; uasi :
n::::n——[2 ] | curve_ uﬁ;rm_ uEiI-:-rﬁ_ bezier_
“"[ﬂ]:_klll]tﬂ ¢ CUrve curve
upper_index knots_
on_knots L[2:7] | knot_spec
(DER)
_______ Ol
I knut_t}’pt”

T i B i e i

Pucynok D6 — MWK aic_advanced _brep s gopwaTte EXPRESS-G (owarpamma 6 ws 8)
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1,3
cartesian_
113) point _/— control_points
control_points_list A[0:u_upper] OF
L[2:7) OF L[2:7] A[0:v_upper] (DER)
u_closed N
oV closed "b_spline i
2 Curve_ 1:
self_intersect b_spline surface |__form
o u_upper (DER) u_degree
©V_upper (DER)
v_degree
weights data
o L1271 OF L{2:7] ™ rational_
b_spline
© weights curve
Al _upper] OF
A|0:v_upper] (DER)
1
knot_u_upper Jv UE[?F]J[E l & l
O (DER) b_spline ifi quasi bezi
curve_ | V_knots e uniform ols
o with_knots | _L[2:7] curve carve curve
knot v _upper
(DER)
u_multiplicities v_multiplicities
[2:7] [2:7 kniot_spec

RN « EE—

: knot_type | !

—

R ———

FucyHox .7 — MWK ale_advanced_brep & fopmare EXPRESS-G (owarpamma 7 na B)
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composite_* composite_*
- —  curve 34
Curve
on_surface (DER) surface
self basis_surface
intersect S"EBTI'IEI'IIS S[‘DE]
L[1:7]
founded_
item
l o M o
composite_* transition | tramsition ! |
curve_segment dl code | |
b ]
samz__su:nsel
parent_curve
8,1 (4
2
CUTVE
(DER)
basis_surface
4’2 Elll"r’E__E-d g“rfau_ S[] :2] 31‘4
curve curve surface
associated
geometry master
L1:2] representation
I ekt o
i preferred I
| surface_curve_ :
I representation | |

| _ fepresentation i
| 43 peurve |} | surface * :|

* MeKnwueHo B COOTEETETEMM ¢ npaannoM ob advenced_facs.

Pucydor DB — MWK ale_advanced _brep s diopsate EXPRESS-0G (guarpamma 8 wa 8)

18



rocT P UCO 10303-514—2007

CopepxaHne
1 OGNacTes MPAMEBHEHMA. _ . . . . . o L o o e i o e e e e e e e e e e e e e e e e e e e e e e e e e 1
2 HOpMETHBHBIE COBITIKE _ . . L L o o et e e e e e e e e e e e e e e e e e e 2
3 TepMUHBI WONDEOENMEHMA . _ © _ o o . ot it e e e e e e e e e e e e e e e e e e e e e e e e e e e 2
3.1 Tepsmudel, onpegenasdeie B MCO 10303=1 . . . . . . . . e e 2
3.2 TepsMudsl, onpegenasdsie B8 MCO 1030342 . . . . . . . e e e e 2
3.3 Tepsud, onpegeneddesid 8 MCO 10303202 . . . . . . . . . 0 e e e e 2
3.4 TepsMuHel, onpedenesdsie s MCO 10303511, . . . . . . . . . . . . .. . ... ... . ... ccee...2
3.5 Opymie ONPEOETIEHMA - . . . . o o o v e e e e e e e e e e e e e e e e e e e e e e e e 3
4 CorpalleHdHdsii NACTHHN Ha Aaeke EXPRESS © . . . . . . . . . e e e e e e .. B
4.1 OCHOBHEBE MOHATHA M OOMYILEHMA . . .« & & o o o o v e e e e e e e e e e e e e e e e et e e ee e e 4
4 2 Onpepenedye obwekta advanced_brep_shape representation cxeme aic_advanced brep - . . _ . . 5
MpunoxeHye A (ofazatensHoe ) CoEpalLeHHDE HAMMBHOBAHME OFBBKTA. . . . . . . . o . o i i v oo i oo o 7
Mpunoxesde B (offiatensHos) PerdcTpaums medopaumoHHoro o eerkTa . . . . . . . . o . .. ..o oo . 7
Mpunowanue C (cnpasoqHoe) MawmHHO-MHTEDNPETHDYEMEE TMCTHHIMA . . . . . . . . .. - o o oo oo o B
Mpunowesue D (cnpasounoe) EXPRESS-G awarpammes . . . . . . . . . . ... ... ... ......8
Mpunoxexse E (cnpasoysoe) Tpebosara cooTeeTcTEHA MME M uenMucneimansid - . . - . . ... ..o .. 17

Mpunoxesde F (cnpapodHoe ) CeegeHHa O COOTESTCTEHK HBUWWMoHaNsHLX cTaddapTos Poccridcsol Depepa-
LUMM COBUNOYMHBII MENAYHADOOHEIM CTAMOAPTAM. . . . . . . . o . o o i e i i et e e oo ot 17



rocT P UCO 10303-514—2007

Npunowedue E
(cnpaeovyHOe)

TpeBopanuA cooTEeTCTEHRA MHAK K UENH HCNBITAHKWA

CoOTESTCTEWE HECTOALYSMY CTAHQERTY O3HEYESET, 4TO AONKHL NOLASpEWEATECA BCE THNEl QE8HHEX W 00 LekTOR,
onpegensdHise & MNAK, npegeTaenesHod B QNEHACA hopme Aspike EXPRESS. EaMHCTERHHBIM NPEABMNEHEIM HCNONB30EA-
HUEM ME0METPUMBCKDND WNKH TONONOMMYecKore sKasMnnapa offbedTa B paMEax HoHTekcTa ganHofd MWK aesnReTca ero
HENONE3cEIHAE ONA onpegenasva advanced _brep_shape_representation.

MNpunoxeHue F
(enpagouyHoe]

CBReJ8HMA O COOTBETCTEMH HALWOHANBHEIX CTAHOAPTOR
Poccuickod Daaopaldd cohiNoYHbLIM MaKOYHAPOOHLIM cTaHAApTAM

TaGnuwya FA

OEoaHayeHme CoWnauenrG

CEoaHasenie ¥ HANMEHOBSHHE COaTESTOTEY KW END HALAIHANEHDID STaRGARTE
HEEIYHAPOAHOra CTAHAARTA

HWCOMAAK 882412002 MICT P MOCOM3IK BB24-1—2001 WMAdopsauMoH=an TEXHONOMA. ABCTRpakTHaA
CHHTARKCHYECKAR HOT AU BepoHr 0guH (ACH 1) Yacte 1. Cneysd@kauna ocHOBHOA
HOTALWAK

HCO 10303-1:1904 MICT P ACD 10303-1—90 CHcTemel SETOMATHIALWK NPOHIS0ONCTED W MX HHTEMp&E-

yua. MpegcTaenedns aaqHex of Wagendy @ obMeH aTHMW QadHsiME. Yacte 1.
Dfwwe NpegcTAENEHUA W QCHOBONONErSM0WWE NPUHLMNE

MCO 10303-11:1994 MICT P UCO 10303-11—2000 CHoTaME SETOMATHIALMW NPOWIBONCTES M WX MHTEr-
pauna. MNpeacraenedve O0andsy of wagendl i obued 3THMKW QEHHBIMKW. YacTe 11.
MeTogw onMcada. CNpaeo-HoE pYEOBOOETES N AasiEy EXPRESE

WO 10303-41:19094 MOCT P ACO 10350341 —99 CHcTemel BETOMATHIAWMH NPOMIB0ACTES M WX HHTEMpa-
y#a. MpegcTaenedwe QEHHBIE o6 W3gendA W oBMes 3THME DaHHBME. YacTe 41,
MuTerpvposasHeie ofobersue pecypoe. DCHOBR ONWCAHHA W NOGOEQERE Hige-
e

MCO 10303-42:1094 '

HMCO 103023-43:19%4 FMACT P MCO 10303-43—2002 CrcremMbl S8TOMETHIRUMA NPOMIBOOCTEE W MX WHTETPE-
yua. MpegcTaeneqHwe gasHeE of wagenvd W oBMeH 3THMA O3AHBIMA. YacTs 43. MiHTEr-

pHpoEaHHEE CHOBWEHHEE pECYPCLL, CTPYETYPE NpELcTERNSHEA

MCO 10303-202:1906

WO 10303-511: 2001 MOCT B ACO 10303-511—2006 CHcTeMB AETOMaTHIAUMM NPOXIBONCTEA H WX HEH-
Terpaywa. NpegcTaansHwe 4adqel of @3nenne W ofiMed aTHMKY OaHHEEMY. YacTe
511. NpsEnagHLe WHTEPNPSTEROEEHHEIS EOHCTRYHELHA. TONONGIMYECEM GrpaHUNEH-
HAA NOBSPXHOCThE

" E-DI:I-TEET{‘-'TB'!.I'FDLI.:HFI HEYWOHANLHER CTAHOAPT OTCYTCTRYAT. ,l'.'ln Brd YTESEpEIEHHA PEECMEHOYETCR WCNONB30BATE
nepeaon Ha PYCCHAR R3kIE RHHOMY MeXAYHapoaAHoro CTaHgapTa. nE-FIE'EIJ-.ﬂ. QAaHHOID MaXQYyHIpoOHONY CTAHOAPTE Ha-

XO0WTCE B PelepaneHoM BHEopMayuosHoM @oH0e TEXHNYSCHHMY PErMaMesToR 4 CTAH4apToR.

17
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¥ K 656.072:681.3:006.354 QKT 25.040.40 nar QOKCTY 4002

Kniyensla cNoBa: aBTOMATHIAUWA NPOMIBOACTES, CPEACTEA ABTOMATHIALMKM, MHTETDALWA CUCTEM ABTOMAaTH-
AALAN, NPOMLILNEHHEIE MIOENWA, 4aHHBIE, TPEACTARNEHNE OaHHE, OGMEH OaHHEMMN, NPUKNAGHSIE KOHCTDYH-
LMM, PECIUMPEHHOE TPaHWYHOE NpeaCcTaRNeHue
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BeegeHue

CTadnapTel komnnekca WCOD 10303 pacnpocTpaHAKTCA HE KEOMNBOTE DHOE NpeacTagneHwe uHdopMa-
LMK 0B H3agenuax U 0GMeH JaHHeMK of nagenuax. Mx uensn Asngaetcd obecnedeH e HERTPans O MexaHWa-
wa, CNOCOGHOMD ONUCHESTE M3OENHA HA BCOM MDOTAEHKA W HAIHEHHOTD LKKNA . 3TOT MEXIHHIM NDHMEHKM
HE TONEKD ANA HedTpanssoro obmeHa dafnamMu, Ho ABNAETCA TAKME OCHOBORA OANA PEaNMIALMH M COBMECTHOND
OocTyna K Balzam gaHHex ob H3gennax 1 OpraHyiiaumry apxnBHpOBaHWA.

Cranpaptel komnnexca MCO 10303 npepcraensoT cobol Habop oTAENBHD M3OABAEMEX CTAHOAPTOR
{uacTen). CTaHaapThl AAHHOND KOMNMAEKCA OTHOCATCA K OAHOW W3 CNeayoWKny TEMaTHYSCIMK TPYIIN. METOk
ONWCAHWA, MHTErPUPOBAHHEIE DECYPCH, NPRKNAOHLIE HHTEPNDETUPOBAHHEIE KOHCTRYKLWA, NPUKNAAHLIE NDOo-
TOKOME!, KOMMINEKTE a6CTRaKTHRIX TECTOR, METOOL PEANMIALMKH W ATTECTALUMOHHOE TECTUROBAHWE, [pynnNk
CTAHOAPTOR OAaHHOMD KOMNNakca onucadel B MCO 10303-1. HacToAWWA CTAHOAPT BXOOQNT B RYNNY NpMKnag-
HElX MHTERNPaTUDOBAHHEIX KOHCTEYHLWA.

MNpuKknagHan HHTepnpaTiposarHan koHcTRYEUMA (NWK) obecneyreasT NOMYECKYI0 rpYNNMPOBKY MHTaR-
NPETUPOBAHHEX KOHCTPYKUWA, NOO00EDHMBAI0 LMY KOHKPETHYH (DYHKLUNOHANLHOCTE ANA MCNONBI0BAHKA OaH-
Helx o0 wWagendy B pasdoobpazHely NpMKNAOHEX EOHTeECTaXx. MHTepnNpeTHpoBaHHan EOHCTDYELMA
npegcTasnAeT cobol 0GRIYHY WHTEDNPETALWKD MHTETPUDOBAHHEIX DECYDCOR, NOLOSDEMEa0WYD Tpeboea-
HHA CORMECTHOM MCNONEI0BAHKA MHDODMAaLMK NDAKNAGHERMA NPOTOKON3MM.

HacToRWwKA cTaMjapT onpegensar NPUENanHyss WHTEpNPeTUPoOBAHHYI0 KOHCTPYHLMID AMNA ONMCaHvA
rEaHWYHONS NPEOCTABNEHKA TESRASMO TENA CABHON TONGNOMHMEH W aNaMaHTARHOW e METDHER MK MeoMaTRIe-
EH CEOBOOHBIX opi. B HEM KOHEDETHAKMPOoBAHL! CBO0GWEHMHbIE KOHCTRYREL WA No MCO 10303-42 pna onpenena-
HHA MOJENEA FpaHWu4YHon NPeacTaBsnedHda MHoroobpasda TESpabx Ten W obecnededHus NonHoro W
OOHOIHAYHOMND ONpedenaHna aTHE mogened. NMpd onpefene i EaHed Mogensi rpasidRoro NpeacTaaneH|wa
B gadHod MK nononsayeTcA onpegeneqde obwekta advanced_face no WCO 10303-511.



rOCTP WUCO 10303-514—2007

HAUWOHANBHBIA CTAHOAPT POCCHMWUCKOW S©EOEPAUMM

CHMCTeMbl ABTOMATHIALMA NPOHIBOOCTEA M M) MHTErpaLUKUA
NPEOCTAEBNEHMWE OAHHBIX OB M3OENKMKA W OBEMEH 3THMKA OAHHLIMA

YHacrte 514
MpurknagHsie HHTERNPETHRPOBAHHBLIE KOHCTRYEUMK. PAClWHMpeHHO2 rpadiYyHoe NpeacTaBneH e

industrial automation systems and integration. Product date representation and exchange.
Far 514 Applcation interpreted construckons. Advanced boundary representation

Hara epeneHds — 2007—09—01

1 O6nactb NpUMEHEHWA

HacToAwMiA cTasnapT onpagenfeT HHTEPNPETALMID HHTEMPMPOBaHHEX PECYPCOB, COOTBETCTBYIOLYIO
CNegyL MM TpeSoBaHHAM:

= OTHOCHTENLEMO ONPENENeHds PACLUIMPEHHOR MOOENK rPaHMYHOre npegcrasnedva (B-rep Mogenu).
Pacwupeunan B-rep Mogens ABNKRETCH NPEACTABNEHWEM, COCTARNEHHLIM W3 OOHOMD WNK Gonee obweKToB
manifold_solid_brep, Ka%0E6 13 KOTOPLIX CNPEOSNEH NOCPeacTEOM INEMEHTADHOH M MeTRMKA HNH 0BbEeM-
HOH FeoMaTpHM;

= OTHOCHTENEHO ONPEOeneHus HEOTPaHWYEHHOR reoMeTPHNA KDHBEIX W NOBEPXHOCTEN, HCNONBIYeMBbIX
npW onpeaenayian rpaden B-rep mogens;

= OTHOCMTENEHO ONPeasneHns TONONoMMYECcKoN CTRYETY Pl B-rep mogeny. B 4acTHOCTK, BCE NOBEPXHOC-
THOrpaHHYeHsl NOCPEACTEOM ONPEaenaHHA CBAIAHHEX C HWMY 08 sekTos advanced_face, a Bce KpMBLIE Orpa-
HWYEHEI NOCPEACTROM CCBIMKK OT TONONOMMYeCckono obwexTa edge_curve.

Oauran MWK Hezaencrusa oT Kakod-nHubo NpoMeILLUNSHHOA NPHUENaORoR 0BnacTy.

TpefoBaHWA HACTOALWErD CTAHOAPTa pACcNpOCTPaHAKITSA Ha:

= TPEXMEPHYID FEOMETRHIO,

= IPAHMYMEIE NPEOCTARNEHHA,

= B-rep mogeanu;

= BU-CNaRHOBLIE KPWBLIE W NOBEPXHOCTH,

- KpHEBIE BTOPOTO NOPAAKA;

< ANBMEHTAPHLIE KPHBIE,

= ANEMEHTAPHLIE NOBEBDXHOCTH,

= TEOMETPHYECKKE NPpeobpailnsaHia,

= MOMANTHHAK,

- NapaMeTpr4eckne KpUBBIa;

- penbedHEE NOBEPXHOCTH,

= NOBERXHOCTHEE KPHBLIE,

= MAOTHYThIE NOBEPXHOCTH,

= NPOCTPAHCTEEHMLIE KDUBKIE,

= HEOTDAHHHEHHYIO TEOMETDD,

= MCNONBEI0RAHHWE TONONOMHW ANA O PaHHYEHUA Ne0METPUYeCKnK 0B LEKTOR.

TpeGoBaHMA HACTOALLETD CTAHOAPTA HE PACNPOCTPAHAIOTCA Ha!

= OBYMEDHYD NECMaTPHIg, KPOME ONpedeneHdia NapaMeTpHYeckny KPUBBIX B NapamMeTpuYackoM npo-
CTPAHCTEE NOBEPXHOCTH,

= OFpaHU4YEHHBIE KDUBERIE, KPOME NONMHNKMHWA 1 BH-CNNaiHoBRIX KPUBLIX;

- OfpaHU-4EHHBIE NOBEPXHOCTH, KPoME GU-CNNaRHOBBIX NOBEDXHOCTEN,

= BBEIMECEHHLIE KPHBLIE M NOBEDXHOCTA.

Manarue QPHEMEANbEHOE
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2 HopmaTHBHbIE CChINKK

B HacToAlWeM CTAHOARTE HCNONE3I0BAHE! CCRINKW HA CNEOYIOWWE MEXAYHADOOHLIE CTAHOADTEI

MCOMMIK BE24-1:2002 MHDOpMaUMOHHEBIE TEXHONOMH. BIaWMOCEASL OTHDETEY CHCTERM. ABCTDAKTHAR
CHHTAKCHM4ECKAA HOTAUMA BepcHy oamuH (ACH. 1), YacTe 1. Cneurdukayva OCHOBHOM HOTAL MK

MCO 10303-1:1884 CucTemMe aBTOMATHIAUMH NPOMABOACTES W HX MHTErpaura. MpeacTasneqnes JaHHs
0D MAOENHK ¥ OBMEH ITHMW JaHHBIMK. HacTe 1. O6WKME NpegcTaEnedia M OCHOBONONAramWwKe NpEHLMNs

HMCO 10303-11:1994 CrcTembl aBTOMATHIALKK NPOMIBOLCTEA W WX MHTErpauus. NpegcTagnexiie gax-
HilX 00 HAnenuu 1 oBMaH ITHMK JaHHEMK. HacTs 11. MeTogm onrcaduA. CNpapoyHoe DYKOBOACTEO N A3kIKY
EXPRESS

MCO 10303-41:1994 CUcTeMbl aBTOMATHIALWK NPOU3IBOACTEA W HX MHTerpauus. Npegctapneqyds qax-
HilX 0B Mageny 1 oBrMeH aTHMK gasHbiMKg. HacTe 41 MuTrerpupopandee 0GobueHse pecy poel. DCHOBR ONM-
CAHWA W NOOOSpEEN HAOENHR

HMCO 10303-42:1994 CrcTeMbl ABTOMATHIALKK NpOMIE0OACTED W WX MHTErpauus. MNpegctaenaxie gax-
HuIX 00 H3genkE 1M oBMEH 3THMK JaHHBIMKA. HacTe 42, MHTerpipoRaHHse oGobiugHHBe pECYDCE. Me0METRH-
YECKDE M TONONOrMYeCckDe NpaacTagnaHme

MCO 10303-43:1994 CucTemibl aBTOMATHIALMKA NPOUIBOACTES M MX MHTErpauus. NpegcrapneqHys Jax-
HelX 00 Wagendu i obMeH 3THMH JaHHBMA, HacTe 43, MHTerpvpoeadise oSoblaHMbe pecypckl. CTpYETYDGI
npegcTaBneHui

HMCO 10303-202:1986 CHcTeMBbl ABTOMATHIALWMHA NPOMABOACTES M MX MHTErpauWa. MNpeacrasneque qaq-
Hislx 00 Wagenuii i obMeH aTHMKH JaHHsMH. HacTe 202, NpuEnagHsie NpoToRcNEl . ACCOLWMATHEHBIE Y8 DTEMM

MCO 10303-511:2001 CHcTeMil ABTOMATHIAWWA NRPOWIBOOCTEA W MX MHTEerpaurA. Npaacragneayue Jax-
HulX 00 H3OBNWKM 1 oDMEH 3THMK JaHHsIMIA. HacTe 511, MNMpuknagHse KHTEQNPETHROBAHHEIE HOHCTDYKLAM.
ToNoNOMMYEcsEs OrpaHHYeHHAA NOBEDXHOCTE

3 TepMuHBI M ONpegeneHns

3.1 TepMmuHbl, onpageneHHsie 8 MCO 103031

B HacToAWEM CTaHOapTe NpUMeEHEHLl CREOYRLLLME TEQMMHEL
- npunoxedye (application),

= NpHKnagHoR kKoHTekcT (application context);

= npUEnagHol nporokon; NN (application protocol; AP);

- MeTo peanHdiayuH [implementation method),

- MHTEerpMpoBaHHLIA pecypc (integrated resourca);

= WHTEpnpeTauna (interpretation);

- AaWHkIe 06 wagenuw (product data).

3.2 TepMuHsl, onpageneHHsie B MCO 10303-42

B HAacTOALLEM CTAHOARTE NDAMEHEHE] SIS OYEOLLAG TE D hHE:

= NHHEHHO CBAIAHHLIA (arcwise connached),

= QCECHMMETPHYHLIA (axi-symmetric);

= rpaWMua {boundary),

- APOCTPAHCTEAHHARA MOAANL FPAHWYHOND NpaacTaBneda; B-rep mogens (boundary representation
solid model; B-rep);

= orpaHn4eHdn (bounds);

- KOOpOMHATHOS NpocTpadcTao (coordinate space);

= KpMBan [curve);

- HAIAMKHYTaA KPHUBARA (Opan curve),

- OpHEHTHPYeMBIHA [orientable);

= MOBEPXHOCTL [surface);

- TononorM4Yeckoe aHavexnwe (topological sense).

3.3 TepMmuH, onpagenediiid B WCO 10303-202

B HacToALWEM CTaAHAAPTE NPUMEHEH CREOYIOLLIAA TEDMUH:

- NPHKNAOgHAA HHTEPNPETHPOBAHHAA KoHCTpYRUMA, MWK [(application interpreted construct; AIC):
Norvyeckan rPYNNUHPOBKA MHTERNPETHRYEMEIX KOHCTPYKLWA, KOTOPEA NOAOSPHUBAET ONPeaenaHHy o fyHI-
LMD ONA HCTONBIOBAHKA JaHHBIX 00 M30ENUK B KOHTEKCTAX PAINKYHEX NPHNOHEHKA.

2
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3.4 TepsmuHel, onpegengHHisie 8 MCO 10303-511

B HacToAWEM CTAaHOADTE NPHMEHEHE CNEYVIOWHE TEDMAHLL
- paclWwHpeHHan rpadk (advanced face);

= pensadHan NoBEPXHOCTE (sculptured surface);

- MIOTHYTaA NOBEPXHOCTE (swept surface);

- NpoCTPAHCTEEHHAA KpWMBan (twisted curval.

3.5 Opyrue onpegensHia

B HaCTOALLEM CTAHOADTE TAKHE NEMMEHEHE CNELYENLUME TEDMWHE C CODTBETCTEVIOLLMMEA CMDE SEnaHHAMM.

npeacTaEneHe GopmMel pacwKMpeaHHor B-rep moaensio (advanced B-rep shape representation):
MpeocTasnedke GopMe, COCTABRNBHHOE W3 QOHOA WNK Bonee B-rep Mogenald MHoroobpaiIva TEeDOLIX Tan.
Kawnan exoqAwan B Hero B-rep mogenes OonHHa MMeTe CEOW rpadud i petpa, onpeganesHHsIe B ABHOR GopuMa
NOCPEOCTEOM ANEMEHTADHONA FE0METDHH UMK NECMETPHH CBOB0OHEL hopsi.

B-rep Mogenks MHioroodpazna teepakix Ten (manifold solid B-rep): NNuuelHo CBAIAHHOE TEEDOOE TENO,
NpeacTasnaHHoe CROeH IpadHued, XapaKTepyayioweacs TemM, YTo NPH PAIMELLEHWN LEHTPE O4MEHb ManeHeKoH
chepsl B MoGoA TOYKE HA MPAHKULLE 3TOND TENA 88 BHYTPEHHWUA 00 baM ABNUTCA TOYHO Ha ABe ofnacTd. Mpu aTom
00Ha 13 aTux obnacTeld HaxXOOUTCA BHYTDPK TEERO0MD TENA, 8 APYTan — CHAPYHH.

4 CokpauweHHbIW NMCTUHT Ha A3bike EXPRESS

B HacToAweM paagene onpegeneda EXPRESS-cxema, B KOTOPOH MCNONEIVIOTCA 3NEMEHTE MHTEMDHpO-
BAHHLIX PECYPCOB M COOEPMATCA THNBL, KOHKPETH3ALUWK 06 LEKTOR 1 hyHELMK, OTHOCALYWECH K HACTOALLEMY

CTaHaapTy.

MpumeuyaHua

1 B WHTErpHpoOBEHHLIY PECYPCaNX OONYCKIATCR CYLWEBCTEOBAHWE NOATHMNOE W 3NEMEHTOE COWCKOE Bm@opa. He
HMNOPTRpOBEHHE R B AAHHY0 MH K. Tagne KOHCTPYKLYAA WCKNKNYE0T W3 Qepeas NOOTHNOE WAW W3 cnuckad eeBopa nocpea-
CTEOM NpE8MN HERBHOM: WHTepgedca, onpeenedsps B MO0 10303-11. Coankd B8 HCKNEYeHHEE EDHCT PYELME HaX0OaT-
cA BHe ofnacTn npesededna gasdHoll MAK. B sesoTopei cny4any WCHNDYUBKITCA BCE 3N8MEHTH CNWckd ewmopa.
Mocgonsey MWK npegHasHaqdeHs QNA PEANHIALWA B KOHTEKCTE NEHKNEAHOMD NPOTOKONE, 3NEMaHTel cnicra Babopa GygyT
onpefenaTecaA 0BnacTed NpMMEHEHHA NPUKNAGHOMD NPOTORONE.

2 B gaHzoh MAK wenonsiceads B8ce oBbeeTsl 4 THne W3 NMEK. onpeaanfoilad TONanord4acks OrpaHAYeH Hys

nogepiHocTe (ale_topologleally_bounded _swurface}, Nonswd HaBop padHe: — no WO 10303-511.

EXPRESS-cneuudukauna

‘)
SCHEMA aic_advanced brep;
USE FROM aic_topologically bounded surface;

USE FROM geomeaftry _schema(cartesian_transformation_operator_3d);
USE FROM geometric_model_schema
(manifold solid brep,
brep with_wvoids);
REFEREMCE FROM geometric_model_schema({msb_shelis);
USE FROM topology_schema
(clozed shell,
connected_face_set,
ariented closed shell);
USE FROM representation _schema(mapped_item);

USE FROM product_property_representation_schema (shape_reprasentation);
{-i-
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Npumedauna
i OnacBrerra connected_face_set yCTAHOBNEHH ABHEIE MHTEREACH, T.8. OHA BKN0YEHs B CNWCKY ONERETOpoE

USE FORM, uTofist NoAagonuTe NPABHNEM, AeRCTEYOWMM B paMiay ofwekta advanced _brep_shape_representation,
nonyuauTE AocTyn K aTtpulyram aTuy ofivexros. Ana venonesosasna gavsof MAK Tpelyerca Toneko, 4Tobe 2TH ofberTl
pPEANMACERIBANKCE B BUOE BAHOND W3 CEOMH NOGTANDE.

MAK,

2 Crembl, CORMNEW HE KOTOPLIS JaH: BRLES, MOEHD HEATH B CNagynWKe CTasdapTax somMnnearca MCO 10303

geometry_schema — MO0 10:303-42;
geometn:_model_schema — HCO 10303-42;
topolegy_schema — MCOD 10303-42;
reprasentation_schema — WMCO10303-43;
product_propearty_representation_schema — MO 10303-41;
alc_topologlcally _bounded_surface — WSO 10303-511.

4.1 OcHOBHLIE NOHATHAA W OOMYyWaHWA

Ona HE3aBdCHMON PEANK3ALIMK B CXeMax NPYENaqHex NPOTOKON0A, B KOTOPEX KCNONBIYETCA JaHHaRA
NpeaHaIHaYe sl CNeayiowme o5 eaKTe
= advanced_face®;

= axis2 placement 2d*;

= axis2 placement 3d*;

= brep with_voids;

= bezier_curve*;

= bezier surface®;

= b _spline_curve_with_knots *;

= b_spline_surface_ with_knots *;

= cartesian_point*;

= cartesian_transformation_operator 3d;
= gircle ™

= glosed shell;

= gonical_surface *;

= definitional _representation *;

- degenerate_toroidal_surface *;

= cylindrical_surface ™,

= direction *;

- gdge curve *;

- edge _loop ™,

= gllipse*®;

= face bound*;

= face outer bound*;

= face surface *;

- geometric_representation_context *;
= hyperbola™;

= line™;

= manifold_solid_brep;

- mapped_item;

= oriented_closed shell;

= parabola *;

- parametric_representation_context ™;
= pounve

= plana*;

- polyling *;

= guasi_uniform_curve*,

= guasi_uniform_surface *;

= rational_b_spline _curve *;

= rational_b _spline surface *;

- representation_map;

- gpherical_surface *;

= surface of linear extrusion*;

= surface of revolution®;
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= toroidal_surface *;
= uniform_curve *;
= wuniform_surface *;
= ygctor*;

= vertex_loop ™,

= wertex_point®

Mpumeyadde — OObeETh, NOMEYEHHRIE CHMBONOM "4, onpegenads 8 MWK ale_topelaogically_bounded_-
surface.

MprknNagHol NPpoTORON, WCNONBIVIOWRA Jadsyio NAE, gonsed obecneyusate, 4YTobBbl obwexT
shape_representation peanuaoesieancs kak obwext advanced_brep_shape_representation.

4.2 OnpapgeneHie obwekta advanced _brep_shape_representation cxemsel aic_advanced_brep

Ofeert advanced _brep_shape_representation sensetca nogrvnow obeerta shape_representation,

B KOTOPOM 3NEMEHTH NPELCTAENSHWA ABNAKKTCA HOoHEpeTHIauuamMr obwekToe manifold_solid_brep. 51K

KOHEPETHIALUMKA OTNHMYaTCA oT Bonee obwen B-rep MoQeny TEsM, 4TO B HWX ANA NPE0CcTaABNeHHs MeoMeTRMK

rpaveid ¥ pebep QoN*HE KCNONBACEATECA TONBKD ABHEE ME0METDHYECKWE POopMel. [ SOMETDMHR MpaHen OnpaHK-
YEHA ANEMEHTADHEIMM, MIOMHY TR WK GH=-CInafiHoasMn NOBEpXHOCTAMA.

EXPRESS-cneuMdiveaunma

)

EMTITY advanced_brep _shape _reprasentation
SUBTYPE OF (shape_representation);
WHERE
WR1: SIZEOQOF(QUERY (it < SELF.items | (NOT (SIZEOF(]
"AIC ADVAMCED BREP MANIFOLD S0OLID BREP',
"AIC ADNVAMCED BREP.FACETED BREF'
"AIC ADVAMCED BREP.MAPPED ITEM,
AIC_ADVAMCED BREP.AXKISZ PLACEMENT 3077 TYPEOFRN =11 1)
- ﬂ-:
WR2Z: SIZEOF (QUERY (it =* SELF .items | (SIZEOF{]
‘AIC_ADVANCED _BREP.MANIFOLD_SOLID_BREF,
AIC_ADVANCED_BREP.MAPPED_ITEM]* TYPEOF(it))=1)))=0;
WR3: SIZEOF(QUERY (msb <* QUERY (it <* SELF.items |
{"AIC_ADVANCED BREP.MANIFOLD _SOLID BREP IN TYPEOF(it)) )|
(HOT (SIZEOFIQUERY (czh <" msb_shells{msb) |
(NOT(SIZECF{QUERY (fcs <* csh!
connected face set.cfs faces|(MOT(
AIC ADVAMCED BREP.ADVAMCED FACE'IN TYPEOF(fcs))) ))=07111)
=0) )y =10;
WR4: SIZEOF (QUERY (msb <* QUERY (it <" itams |
CAIC_ADVANCED _BREP.MANIFOLD_SOLID_BREP'IN TYPEOF(it)) ) |
{'AIC_ADVANCED BREP.ORIENTED _CLOSED SHELL'IN TYPEOF(msbh
manifold_solid_brep.outer)) )i=0;

WRS: SIZEOF(QUERY ( brv <* QUERY (it <* items |

CAIC_ADVAMCED BREP BREP WITH WVOIDS' IN TYPEOF(it)) ) | (NOT
(SIZEOQF{QUERY {csh <* brvibrep_with_voids.voids |
(cshorignted_closed_shell.orientation))) =0}) ))
= []:

WRE: SIZEOF(QUERY [ mi <* QUERY (it <* items |
{'AIC_ADVANCED_BREP.MAPPED_ITEM IN TYPEOF(it)) )| (NOT
{‘AlC_ADVANCED BREPADVANCED BREFP_SHAPE REPRESENTATION IN
TYPEOF(mivmapped_item.mapping_source.mapped_representation})) })
= []:

EMD ENTITY;
"
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DopMaAnEHEE YTEEDHOSHAA

WR1 — arpubyt  tems cyneptuna representation pgonsed cogepwars TONEKC ODBEKTLI
manifold_solid_brep, mapped _item « axis2_placement_3d; obwexT faceted _brep MCHNOYEH M3 MHOMEC-
TEa obwekToR B items, Tak kaK oH Mol Bkl MMeTe TN faceted _brep 4 Tvin manifold_solid_brep.

WR2 — nokpaiHel Mepe ogHKM W3 3neMeHToR 8 items nonweH BelTe 0bwaxT manifold_solid_brap wnu
ofeexT mapped_items [cu. Taoke WREE).

WR3 — vy wawpnoro ofwexta manifold_solid_brep & items Bce rpaqd OomaHe BeiTe ObbexTamu
advanced_face. 310 rapaHTHpyeT BRINONHEHHE CNAOYIOLWINN YCIOBMA:

= ka¥asd obeet face ApnAeTcA ofwextom face _surface;

= Kawaw i obwexTt face_surface MMEeT CBOW rEOMETRKID, JafadHyio obkexkTamy elementary_surfaca,
swapt_surface wnu b_spline_surface;

= poe 0fbenTe edge, MCNONEIYEMEIE ONA ONPEOENEHHA rpadul obkaxTa face, NOMKHE CCRMNATECA Ha
ofwekT adge _curve;

= KAW0aA KpWBaA, HCNoNsayeMan ANA oNpegeneqHa FeoMaTpHE IPaHer M HX rpaHn, QorsHa BelTe nubo
conic, nkbo line, nuGo polyline, nwto b_spline_curve:

- pebpa, cnonesayeMee AnAa onpegenayus rpasny obeerta face, qonuHsl GelTeE OrpaHMye sl BEDLWWHA=
MW THNA vertex_point;

= HMEaKaA 3aMKHYTaA Lenk, MCNnonkayeman 4na onpegenesyvA obwexta face_bound, e aonxHa npu-
HAQNEWATE K OPHEHTUROBAHHOMY NOOTAMY.

Mpumeywasne — Bezoa pyHeunn meb_shells 8 WR3I koppesTes, Tak k8g HECMATPA HAE To, 4To ofofueHHEIM
THNOM BDryMeHTE ‘mab’ AenaeTcA representatlon_ltem, onepatopom QUERY gna 'meb’ den emfipan Ten
manifold_solld_brep.

WR4 — ana kawngoro obeekta manifold_solid_brep & items atpubyT erewren obonodkn He DOMEeH
NPHHAONEHATE K OPUEHTHPOBAHHOMY NOOTHTY.

WRS — ecnd e items umeeTch obeerT brep_with_voids, Tokawoan oGonouka ua Habopa volds gonwHa
BuiTe obwexTom orianted_closed _shell co asadvesrwen opuedTalmn FALSE.

WRE — ecnu B items wmeaTcA obwekT mapped_item sxnioues, To ofwext mapped_representation
aTpubyTa mapping_source nonweH SwTe 0bwerTom advanced _brep_shape_reprasentation.

NMpumewasne — Ecnw  ofwewt  carteslan_transformation_operator_3d  eenwouded wak  ofwext
mapped_tem.mapping_target ¢ ofsesron axis2_placement_3d, cOoTEETOCTEYHW MM HAYENEHOR CHOTEME KOODAMHAT
kak ofbekt mapped_representation.mapping_origin, o pesyneTipyiow i ofvest mapped_item aenaseTca npeadpa-
apaHHoN konuel ofwekTe advanced _brep _shape representation. Toudos onpegenadue npeofpasoEaHMA, BLN0YERA
NepeMe L eH@e, Bpawesie, macwTalupoeadne i, ecni seofEognmo, 36pKaNEHOE OTPAKEHWE, JAATCA ONERATOPOM NPE-
ofipaaseaHen.
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