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NMpeaucnoewne

Li@nu v NnpMHLKNE CTaHaapTasagian B Foccuickol PenepanmMu yCTaHoanaHs GaaspankHiii 3aK0H0M 0T
27 nexabpa 2002 r. Ne 18403 «0 TEXHWYECKOM DENYNWPOBAHKMS, 8 NPARMNE NPAMEHEHWA HALWOHANEHEX
craHpgapToe Poccwickod @epepayky — MNOCT P 1.0—=2004 «CravgapTiaauka B Poccviickod Deaepauid.
DCHOBHBIE NONOKEHHAS

CeregeHMA o cTaHOgapTe

1 NOAroOTORNEH MNocynapCcTReHHBIM HAYYHBIM YYpEMOSHMEM «LleHTpankHEIR HAYYHO-HCCNenoRaTe-
NbCHWA W ONBITHO-KOHCTRYETOPCKMA MHCTUTYT poBOTOTEXHWKA W TEXHUYECKOR KMEEpHeTHEM: Ha oCHOBE
cOBCTBEHHOM ayTeHTHYHOM NepeBnna CTAHAAPTA, YKa3aHHOro B MyHKTe 4

2 BHECEH TexHH4ECEHMM EOMHATETOM N0 cTaHgapTHaauMu TH 458 aMudopMauMorHan NoaoepmeEa #ma-
HEHHOID LWENa Magenuis

3 ¥TBEPXOEH W BBENEH B QEMCTBWE Mpukazom DanepansHOro areHTCTRE Mo TEXHWSSCHOMY DEry-
NUPOBAHWKD W MeTponoriK oT 27 gexabpa 2006 r. Ne 493-c1

4 HacroAwui cTangapT MOeHTHYeH mexaysapogHomy ctangapry MCO 10303-311:2001 «CucTemMe
SBTOMATHIAUKWKA NDOHABDOCTEA H ME MHTerpayna. MpeacTaaneHne ganHbix 08 Hanenvu v obMeH ITIMIA JaHH k-
mu. Hacte 511. MpuknagHiee WHTEPNPETUPOBAHHBIE KOHCTRYKLMW. TONONOTMHecKd OrpaHHYeHHan Nnosap-
xHoCTee (IS0 10303-511:2001 «Industrial automation systems and integration — Product data representation
and exchange — Part 511: Application inferpreted consfruct: Topologically bounded surfaces). NMp« npysaHe-
HHW HACTOALLBND CTAaHAapTa PEHOMEHAYETCA CNONLIOBATE BMECTO CChINOYHLI MENAYHAPOAHEIX CTAKIAPTOR
COOTRETCTEYHLWME MM HALWOHANEHEIE CTAHAAPRTE Poccuicskod Pagepaumi, CRe0eHHA O KOTOPELX NPHBedeHk
B GONONHMTEMNEHOM NEWNoKeHHd E

5 BBEOEH BNEPBHLIE

Mughopralua off uIMeMENUAX K HACMOALWEMY cmaMdapmy ayGnukyemcs @ exez00H0 uldasasmMom
UHhOOMALLOHKOM YHaZamena « HayuoHanbHbie CMaxdapmbis, 8 MEKC UIMeHeHUL U NONDaGoK — 8 BMEME-
CAYHO Uadasaeubix UHBoDMaULOHHEX Yia3amenay sHauuodansHse cmaqdapmeis. B ciydae nepecmompa
(IamMakbl) LU oMMeHE HACMOoALYE20 cMaxdapma coomaamemayiowjes yesdomnanue Gydem omybaukoaako
& BMEMECAYHD LU30aeaaMoM UHDODMaUUOHHOM YRaszamene «HauloHankHee cmakdapmels. Coomasmom-
@YIoLan urhopMalus, YeedoMIenUe U MEeKCIMs! DaAMELaIMCA makxe 8 uNhopMauyuor ol cucmeme oblye-
20 NOMbI0EAHUR — Ha ofiyuansHoM calime PedepansHoz0 A2eHMGCITIEa M0 MEXHUYECKOMY DESyNUDOEAHLIO0
U MEMpOToSLY & cemu MemepHem

D CrangapTurdops, 2007

HacToRWWA CTAHOAPT HE MOWET GkiTe NONHOCTED MNKH YACTUYHO BOCNPOMIBENEH, THPAKWDORAH W pac-
NPOCTPaHeH B KAYecTBe oduUHanLHoro wanadua Gea paspewenna PegepansHoro areHTcTEa N TEXHWYECHD-
MY PEMYNHPOBAHHIO W METRONOTMA
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WR10: ({(NOT ('AlIC_TOPOLOGICALLY BOUNMDED SURFACE.SWEPT_SURFACE'IN
TYPEOQOF{face_geometry))) OR
({NHOT (A _TOPOLOGICALLY BOUNDED SURFACE.POLYLIMNE® IN
TYPEOF(face geometry'swept surface_swept_curve))) OR
(SIZEOF(face_geometryiswept_surface.swepl_curve\polyline points)
== 3))) AND
(SIZEOQF (QUERY (elp_fbnds <* QUERY (bnds <* bounds |
AIC_TOPOLOGICALLY _BOUNDED _SURFACE.EDGE_LOOP'IM
TYPEOF(bnds.bound)) |
MOT (SIZEOF (QUERY (oe <* elp_fbnds. boundipath_edge_list |
('AIC_TOPOLOGICALLY BOUMDED SURFACE.POLYLINE'IM
TYPEOF({oe\oriented_edge.edge_element\adge_curve.edge_geomatry))
AND (NOT (SIZEOF (oa\oriented_edge.edge_elemeant)
edge_curve.edge_geometry\polyling. points) >= 3))))1=0)))=0);
END ENTITY;

r

POpMANBHEIE YTREDMOSHWR

WR1 — recmeTpia, HCNonNeE3yeMas npu ongeasneH s rpaH«, 0omeHa SeiTe orpaduYeHHoR. THn reoseT-
P rpady gomsed beite elementary_surface, swept_surface wnw b_spline_surface.

WR2 — reoMeTpua Boex rpadiqHex pebap rpari goesHa s Te NONHOCTRD ONpegansHa 4eped 00 baKT s
edge_curva.

WR3 — TN NAHWA, ACNONB3YaMB QNA ONPpadenesia eoMaTpiy pabap, fonHsl BeiTe OrpaHWYeHE
Tunamu line, conic, polyline, surface_curve mnub_splines_curve.

WR4 — nepluvHel, MCNONBIYEMBIE NDW ONPEOENEHUA MEaHn, 0NHKHE MMeTs Thn vertex_point c reomer-
pWER, oNpegeneaHHol obeekTomM cartesian_point.

WRS5 — aanpaweso MCnoNk3IoBaHne OpHeHTHPORAHHBIX NyTaR NpK onpeganaqud obwexTos edge_loop
obwekTa advanced_face.

WRG — acnureometpyarpaHi imeaert Tunswept_surface, To MCnoneayeMeld 8 @2 onpegenaHnm oo sexr
swapt_curve qonweH Gere THna line, conic, polyline vnub_splines_curve.

WRT — onAa moboro obwexta vertex_loop, WCNoONL3yemMoro ONA Orpadi4eHdda rpady, obbext
loop_vertex 0omeeH MMeTes TUNVartex_point, a reoseTpHs QOMEHa BETE ONPeaenesa NocpeacTeom 0D seTa
cartesian_point.

WRB — rpaniu rpasu gomsHel BeiTe onpeganadel nocpeacreom obwewros nubo edge_loop, nnbo
vartex_loop.

WRY — ecnu ofbext surface_curve WCnonNbIyeTCA KAk YaCcTk rpaddlUsl rpadd, To atpudyT obbexta
associated _geometry Jon#eH CCeNATECA HA 00 BEKTE PCUrve, HO He Ha 0B eekTe surface.

WR10 — ecni obwesT polyline ncnoneayetca nubo AnA onpagenaHnA obwerra swept_surface, nubo
KaK Y3CTh MPaHALR MPAHKA, To OH QOITEeH Co0epsaTh, Mo EpafHER MERe, TDH TOYEH.

HedopmansHoe yTEEDHASHHE

IP1 — nioboi akaemnnap obwekTa advanced_face, KOTODEIA WMEET MB0METPHE NONHOH cheprYackoi
noeepxHoCTH (0bwexT spherical_surface), ponwed SeiTe OrpaHWdYed nocpegcTeom obwerkTa vertex _loop,
pACNONOMEHHOND B TOMKE, [OE 0Ch £ CHCTEMB! KOOPAWHAT BLX0AMT 33 Npeaens! NOBepxXHOCTH Cephl (TO BCTL B
ToYke «CepepHblA Momocy chepel ).

EXPRESS-cneuwwdukauna

-

END_SCHEMA, -- xoHey cxemsl AIC_TOPOLOGICALLY _BOUNDED_SURFACE
{i-



rMocT P UCO 10303-511—2006

MpunoseH We A
joBAzaTenbHo®)

CoxpawjeHHoe HauMmeHoBanwe obLexTa
CCIHFIHIJJ'E-HHI}E HBWMEHROBAHHE I:lﬁ'hEHTE. YCTEHOBMEHHOND B HACTOAWEM CTEHOADTE, NpUBEOSHD B TEEHHI.‘E- A,
TFI-EG\'JEBHHH EHMCNONL3ICEBAHEK COKDAWEBHH X HEWMEHDBEHKWA COOepEaTCA B MaToOOax peaniaaUunE, CNACEHHBIE B CO0T-

BETCTEVILME CTaHApTaY koMmnnekca MCO 103034,

Tattnuue A1 — CompawlesHos HAMMEHOBEHWE 0B LEKTA

Maonnoe kaddessnadie adeexta CDEPHI.I.HHHI'IDE‘ HAMMEHDEIHH S

ADVANCED_FACE ADVFADC

NpunoxeHue B
jofAzaTenbHoe)

PervctTpauua HHGOpMayHoHHOMD 05 LeKTa

B.A OfozHaveHMe QOKYMEHTAE

Ona cfecnedediA ogHO3HEYHOMD 0B03HaMeHHA WHQopMaynoHHOrD oeeETa B OTEPRITON CHCTEME HACTOALWEMY
CTEHOEDTY NPHCBOEH CRegyLWn mieHTHG EaTop ofwerTa;

{is0 standard 10303 part{511) version{1) ]

Cwmecn gasHoro ofoadasenna yeTaHoanex B MC O IK BB24-1 v onucad 8 MC O 10303-1.

B.1 WoeHTHdiWHEaLWA CXenki

Ona ofecnewesva 0gHoIHaYHOMD oboaHavYeHHA B OTEPEITOR cHcTEsMe cxeMe alc_topologically_bounded_surface
(cw. paagen 4} npMceosd cneaynwL Wi naeHTidrEaTop obeesTa:

{ieo standard 10303 part{511) version(1) cbpect] 1} alc-topologlcaly-bounded-surdface(1) }

Cweicn atoro ofoaHaqvesua yerasoenes B MCO/M 3K 8624-1 wonscan a MCO 10303-1.
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NpunoxeHse C
(cnpaEOYHOR)

MalWMHHO-HHTEPNPETHPYEMbIE NHCTHHIA

E nasHOM NpMNOHEHMHE NpEBSIaHE CORENKM HA CANTRI, Ha KOTODEE HAXOGATOA NECTHHINE HAUMEHOBEHHA ofbakToE
Ha A3uke EXPRESS w cOOTEATCTEYEWMY COEMIUSHHBIY HAKMEBHOBRHWA, YCTAHOBNEHHLIY B HECTORAWEM CTEHAAPTE. Ha
ATHY BE CANTAX HAXOOATCR NUCTHHIE Beax EXPRESS -oxem, YOTAHOENSHHEY B HACTOALEM CTEHAARTE, B2 KOMMEHTApHES
W OpYyrors NOACHAMKLLEMD TEKCTE. STH NMCTHHIH 4OCTYNHE B ML HHHO-WHTERNPETHRYEMOA ODME W MoryT BsITe NONYYSHE
nocneaynwm agpacam URL!

CokpawesHHele HEMMaHoBEH WA! hitp:ewe. melnistgovidivE 28/ /subpect/apdalanr!
EXPRESS: http:/fwww_meal.nist.govistep/partsipans11/

Mpy HEBCIMOWHOGTH QOCTYNA K 3THM caATam, Heolxogumo oBpaTHTECA B UBHTPANEHEIR ceskpeTapiat OO Wnu
HenocpegcTeeHHD 8 cakpeTtapuat MO0 TEK184/MNE4 no agpecy anekTpoHHCA noYTe: scdaecilicmea.nist goy.

r PHME4AHKE— VIHpPODMBEUHA, NPEACTAENEHHAA B MALWAHHI-HHTERNPETHPOBEHHOM BWAR HE YHAEIAHHBIX
guiwe URL, AsnreTeA CNpaBcuHON. O fa3aTeNsHbIM ABNASTGA TEKCT HEACTOALWEBND CTaHS pTa.

Mpunoxexse D
cnpaBoyHOe]

EXPRESS-G guarpammei

EXPRESS gearpammsl, npejcTagnesHee Ha pucyhEas D 1—D8, nonyueHs W3 COKPAWEHHONT NACTHHIE, NPHEBE-
OeHHOro B pasgened, C MCNONs30BEHHEM cReydpHEaLWE sHTepDeRca cTadgapTa MO0 10303-11. B gearpamMsas Mcnons-
30BAHE rpaduecEaR HoTAUMA EXPRESS-G aaska EXPRESS. Onucanke EXPRESS-G yocrasoenesc 8 MCO 10303-11,
npanowaHne 0.

NMprunmewaHka

1 BrfpadHee Tens geometns_sel_select, imming_select w vector_or_direction WMnopTHRYsITCR B PACIUMPEHHEIR
necTaEr MWK B cooTRETCTEWW C NPREENEMA HERBHEIX HHTepdeAcoe no WCO 10303-11. B HacTORWEM CTEHABRTE SRYrHe
OB BEKTH HE CCRNENTER HE 3TH BRIGpAHHE 2 THNEI .

2 Mpaeuna, kacasmuw@ecs ofberTa advanced_face, HCENKOY30T pRANEZEYHID HEKOTO peix oL edToR, KOTOPEE HiMEe-
BT HEABHBIE MHTEPMERCE W NO3TOMY NOES3AHE H3 QWATPEMMAEY. 3T 00LeKTel OTMEYEHE HE QUATPEMMEE IHAKOM C.8_
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110

context context
type identifier
representation | o 040 representation
~Somtext context
of items
iems
S[1:7]
4.4
representation definitional
item representation

name [L
parametric_

path

1,4 (6,7)

geometric_
representation representation
_contexi _econtext
coordinate_
space_dimension
topological geometric
representation representation
item _item
1
I T vector or |
2.1 32 1 1 direction I
face placement [ S ———
. 112- 4 -I G
face bound onve —
— direction
2.3 3.1 direction_
vertex ratios L[2:3]
24 2.7 —{]  point p
edge edge curve ‘L
2.8 _
2,5 face surface H”E’f‘m“—
loop point
9 coordinates
{ 2,6 ) vertex_point L[1:3]

Pucysor 0.1 — ale_topologleally_bounded_surface — EXPRESS-G auarpamma 1 ua 8
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e
advanced : : reversible !
face N topology i
I

face_ 0 2.8 (1)
surface o I S |
Same Sense ; : reversible
T ] . 1=mpﬂlngy_ilem 1'
1 oriented orientation I I _

ﬁ:’ - D
face *

-l,l (h - face )
bounds 5[1-.?]J)

face_outer |, | poo pound b
_bound B ©

fL bound orentation

2.5(1) . loop
I ted 1entat
o edge list | orien orientation
path Ee_ . _
vertex_ L]1:7] edge S
loop J *
loop vertex . edge element
23(1) loop
edge start
vertex © .
O edge 1
‘1, edge end .
vertex_ £
point edge. P 2.7(1) |
curve
vertex_peomety
SAME_ edge
1.2 sEnse L geometry
pomt

I: 4.2 curve :I

Proysor 0.2 — ale_topologleally_bounded_surface — EXPRESS-G guarpamma 2 va d
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- |
[ | geometric_ [
|_j_Setselet i
1 1.2
L point
A1) f—of surface o 3.44(2.8)
1
o | !
4.2 CUFve a1 hounded
: IWepL elemen -
@7 surface surf'atl:jf_ imrfase
7.1
J Jl 3.2(1) b spline
surface
surface_of_ surface_of
linear_extrusion revolution 1.3
extrusion axis XIS _ placement cartesian_
) position poing

axis | -
( 1,1 direction II axisl_
: : z placement P

rT trimming_ |
T DER v select \
1 : pr | e —— I
.
11 . 1504
I ep—
| ref direction axis2_
R — L placement_3d

axisl

placement _2d
p L[3:3] (DER)

________________________________ J

p L[2:2] (DER)

= ar=—cwrm

ref_direction

Fucysox 0.3 — ale_topologleally_bounded_surface — EXPRESS-G guarpamma 3 ua 8
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curve
< i
bounded_curve
1
Iyli 6,1 b_spli - 1,3
polyhine _EPHRE_CUrve 8.1 cart::s.ian_
surface_curve point
points -@,2 mmpnsite_cu.wa
LIST[2:7]
vector :)—1 4,5(3) |
Eﬂl“t]E";i‘Ml 4,3(8) orientation
point L1 direction lmagni;tud&
reference peurve b—
0_curve basis_
urface = N N

definitional _ M conic —3

4

representation

3.3 axis2
placement 3d

3.5 axis2
placement 2d

A AN

s !

circle ellipse
. 'L semi :::-;is;ll7 J:emi_axisl
radius -

J

parabola

focal __distl

4

hyperbola

axis

semi axii L SEmi_imag_

Fuoysok 0.4 — ale_topologleally_bounded_surface — EXPRESS-G gpuarpamma 4 va d
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. sition ( 3.3
5.1(3) elementary_ | POSIH axis2_
surface placement 3d

1
L u -
plane conical_ spherical_ cylindrical _ toroidal_
surface surface surface surface
semi angle ius radius radius m“j.“r minoer_
radius radius
£
degenerate_
o toroidal
select outer curface

Pucydok 0.5 — ale_tepologically_bounded_surface — EXPRESE-G guarpamma 5wz b
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upper_index
on_control

ntsiu
closed curve

self intersect

h_spline_curve
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=TT T
curve_form|  b_spline_ | |
———d  curve_ b

I form |}

1,3 cartesian_

o
i control point
gree points_
list L[2:7]
weights_ / 14 cartesian_
dataL[2:7] - (DER) point
o mt“]'““'l_ control_points Af(hu]
b_spline_
i
curve
{DER)
weights L{0:u] 1
knot J’
multiplicities £ o s
L[2:7] b_spline_ uniform_ quasi_ bezier_
O  Curve_ curve uniform_ curve
with_Knots curve
upper_index_ knots knot_spec
on_knots L[2:7]
(DER) -
: huut_typelj

Pucynox .6 — alc_topologically_bounded surface — EXFRESE-G guarpamme G nz 8
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knot u_upper
(DER)

7.1(3)

u_eclosed

( 1.4 cartesian_point >

(1,3 cartesian_point )

control points
A[0:u_upper| OF

contrel_points_list
L2 OF L[2:7

AfD:v_upper] (DER)

v Closed

L e
self intersect

1
——O  surface_

==
|=.
L]
=
=
=
|

SR

ka;-t_v_uppﬂr
(DER)

u_multipliciti

Li2:]

b_spline_surface surface torm!
(DER) u_uppeq ~ — T - —ormy _ _form
S — u_degree
(DER) v_upper l v_degree
weights data
Ll;{E:?] OF L[2:7]| rational_
b _spline
O surface
{DER) weights
Allku_upper] OF
Al _upper]
1
J' u_knots l 1 l
L[2:7] )
b_spine ——=o© uniform_ quasi_ bezier
surface [V Knois = surface uniform_ surface
with_knots | L[2:7] surface
v_mt;_]jr‘[;:]jcitics knot_spec
e 1
I knot_ | !

FrcyHok 0.7 — ale_topologically _bounded_surface — EXPRESE-G gearpamma T Wz 8
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CopepmaHne
1 OGNacTes MPAMEBHEMMA. . . . . . . . L o e i i 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 COBITIE _ . . L o o e i e e e e e e e e e e e e e e e e e e e e e 1
3 TepMHHBI WONPEOENEHMA . _ _ _ o L . o o 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 TepurHsl, onpegenaddse B MCO10303=1 . . . . . . . . . e e 2
3.2 TepuikHsl, onpegensddse B MCO 1030342 _ . . . . . e e e e e e e e 2
3.3 Tepwmind, onpegeneddsid B MCO 10303202, . . . . . . e e e e e e 2
34 Opyrde ONPEOBMEHER . . . _ _ . o . o o o e e e e e e e e e e e e e e e e e 2
4 CorpaleHHBR NMCTMHN HA Aselke EXPRESS . . . . . . . . . e e e e B

4.1 OCHOBHBIE MOHATAA W HONYLWEHER . . . © . © . . . o e e e e e e e e e e et e e et e e e e e eee .. &

4.2 Onpegenedne obwexra advanced_face cxemel aic_topologically_bounded_surface . . _ . . . . . _ .. 5
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MNpunoesse G (cnpasoyHos) MaWHMHHO-MHTEPNPETUDYEMES NHCTHHIM . . . . . . . . . .o oo ..o . . g

Mpunowenwe D (cnpascunos) EXPRESS-Gowarpamme . . . . . . . . . .. .. ... ..o .-..8
Mpunoxexre E [cnpasodHoe) CeegeHdA O COOTEETCTEMH HAUWMOHANEHEX cTavaapTos PocciAckoi
DanepalM CCuINOYHBIM MENIYHADOAHLIM CTAHGAPTAM . . . . - .. . ... .. ... ... 1B
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]

curve_on_surface

composite *
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self

_ segment
mtersect

L[1:7]

founded
item

L

| transition_

composite_ * transition
curve_segment
same sensc
- parent_curve

code

*; 34 surface |

(DER)
basis_surface

§[0:2]

|

({DER)

surface_

curve 3d
4.2 curve =

curve

associated
geometry
L[1:2]

==
: | peurve or

i | surface
[ ——-.|- [P ——

| 4.3 peurve |

basis_surface

S[1:2] [ 3.4 surface )

( surface * )

master
representation

I preferred t
1 surface_curve_ |
I representation {

n PAMEaYaHAE— AHEKOM ®e+% OTMEMEHE OBLEHTE, MCENKHEHHEE B COOTEBATOTEMM C MpaaAneGMm off ofwexTe

advanced face.

Puoysok 0.8 — alc_topologleally_bounded_surface — EXPRESS-G puerpamma B wz 8
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MpunoseHus E
{cnpaBoYHoR)

CooaasHKA O COOTESTCTENN HAWWOHANLHEIX CTaHOapToR PoccMickon Danepaumi

Tatnwua EA

CCLINOYHLIM MEKOYHAPOAHLIM CTAHAAPTAM

OSgaHAGMEHES CERNDUHO

MERAYHAPAINOND CTaniapTa

OfoanauEHne W HAHEBEHOBAHNE COOT B TOTEYHA R BUASHANEHOMD CTAaHgapTa

MCDIM3K 8824-1:1098

rocT P HCOMMSK B824-1—2001 WMadopmaumoHHan TexHonoriA. AECTpEETHER
CHHTEKCHHSCHAA HOTALWA 2epcds ogud [ACH 1) Yacte 1. Cneusdrkauna coHOBHOMR
HOTELMH

MICO 10303-1:1984

FMacT P MO 103053-1—599 CUcTeEME BETOMATHIEUMA NPOMIBEDOCTES M WX HHTE-
rpays«n. Mpegcreenedse Qaddes of Wanenen | ofwmed aTumK pasHsiMeE. YacTe 1.
Dfwue NpegCcTEENEHHA W QCHORONONSr30LULHE NPHHYHKNRI

WMCO 10303-11:1004

rocT P WSO 10303-11—2000 CucTemsl 28TOMETHAIAURM NPOMEIEQOCTEA W X
vETErpaunsa. MNpeacTapneswe GaHHe x 0b H3gennu M oBMEeH 3THMW OEHHEIMY. YacTs 11.
MeTodw onMcaHHa. CNpaBoMHoE PYKGESOCTES No Aasky EXPRESS

MCO 103023-41:195%4

FOCT P WCO 10303-41—088 CucTeMel BETOMaTHIEWWW NPOMIAOACTEE M MHX
MuTErpausa. NMNpeacTapnesue aHHe: o Hagenad W oBMes 3THMY OBHHEIMK. YacTs 4 1.
MuTarpuposadHue chofwesHee pecypor. DCHOBR ONWCAHKA | NOGLEPHEE HAOENWA

MCO 10303-42:1884

MCO 10303-43: 1004

FrOCT P WSO 10303-43—2002 CucTemel GETOMETHIEUWW NPOMIBEOOCTEA W WX
MuTErpauma. NpeagcTaenesdwe GanHex ob nagennd n oBMes 3THMH DEHHBIMK. YacTs 4.3,
MHTerppoea b e obofwesHee pecypoel. CTRYKTYPRl NPeaCcTABNEHWA

MCO 10303-202:1906

* CoOTEETCTEYHIWWA HAUWMOHANEHEIA CTEHGAPT aTeyTeTayer. o ero yTEepHOSHNA PEROMEHOYETCA MCNONEIDBATE
NepeBnd HE PYCCHEA ALK OaHHOM0 MesdyHapojHoro cTadgapra. MNepesog QaHHOr: MeXIyHapOOHOTD CTEHOAQTA
HaxoguTeA B DegepansHoM WHDOPMAELAOHHDM PoHES TEXHWYBTKMY PEMMAMEHTOE W CTEHAERTOR.
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BeeneHue

CTadnapTel komnnekca WCOD 10303 pacnpocTpaHAKiTCA HE KOMNBOTE DHOE NpeacTagneswe uHdopMa-
LMK 0B H3genuax U oBMeH JaHHeEIMK o6 nagenuax. Mx uensn AsngaTcd oBecnedeH e HERTPanE oD MeXaHWa-
Ma, CNOCOGHOMD ONUCHEBSTE MIOENHA HA BCOM NMDOTAEEHEA W HAIHEHHOTD LKKNA . 3TOT MEXIHHIM MDHMEHKM
HE TONBEKD ANA HedTpansHoro obmeHa dafnamMu, Ho ABNAETCA TAKME OCHOBOA ANA PEanNMIaLMH ¥ COBMECTHOMND
OocTyna K Balam gaHHex ob H3gennax 1 OpraHyiiaumny apxHBHpOBaHWA.

Cranpaptel komnnexca MCO 10303 npeacraensoTt cofol Habop oTAENBHO M3OABAEMEX CTAHOAPTOR
{uacTen). CTaHaapThl AAHHOND KOMMNAEKCA OTHOCATCA K OAHOW W3 CNeayoWMHy TEMATHYSCIK TRYIIN. METOOk
ONWCAHWA, MHTErPUPOBAHHEIE DECYPCH, NPUKNAOHLIE HHTEPNDETUPOBAHHEIE KOHCTRYKLWA, NPUKNaaHLIE NDo-
TOKOME, KOMMINEKTE a5CTRaKTHRIX TECTOR, METOOL PEANMIALMKH W ATTECTALUMOHHOE TECTUPOBAHWE, [pynnk
CTAHOAPTOR QAaHHOMD KOMNNakca onucael B MCO 10303-1. HacToAWWA CTAHOAPT BXOO0WT B RyNNY NpMKnag-
HElX MHTEPNPaTUPOBAHHEIX KOHCTRYHELWA.

MNpuKknagHan HHTepnpaTipoBaHHan koHCTRYEUMA (MKMK) obecneyreasT NOMYECKYI0 FPYNINMPOBKY MHTER-
NPETUPOBAHHEX KOHCTPYKUWA, NOO0EDHMBA0 LMY KOHKPETHYH (DYHKUNOHANLHOCTE ANA MCNONBI0BAHKA QaH-
Helx o0 wWagendy B pasHoobpazHelyX NpMKNAOHEX EOHTeECTaXx. MHTepnNpeTHpoBaHHan EOHCTDYELMA
npegcTasnAeT cobol 0SRIYHYHY WHTEDNPETALWKD MHTETPUDOBAHHEIX DECYDCOR, NOLOSDEHMEa WY Tpebora-
HHA CORMECTHOM MCNONEI0BAHWA MHODMAaLMK NDAENAGHERMA NPOTOKON3MM.

HacToRAwwiA cTangapT onpedenaart NPpUKNaaHyo HHTEpNpeTUpoBaAHHYI0 KOHCTDYKUMIC 4NA TONONOr4ec-
KM OMpaHA4YeHHO N NOBSDXHOCTH C ABHO ONUCAHHOA TONONOrAER M NONHOC TR ONPeaeneHHod resieTpuei. eo-
METDUA rpaneid v pebep BKNioYaeT B ce6A aNaMaHTapHYID Ne0MaTRHI0 M Ne0MaTPHI0 CBODOOHbIX PopM.
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HAUWOHANBHBIA CTAHOAPT POCCHMWCKOWM SEOEPALUMM

CHCTEMbI ABTOMATHIALUMH NPOMIBCACTEA W MX MHTErpaumWA
NMPEOCTABNEHME OAHHEIX OB W3OENMH M OEMEH 3TUMM OAHHEIMM
YHaecre 511

NpuKNagHsie MHTEPNPETHPOBAHHLIE KOHCTPYKLMMK.
TononorM4eckd orpaHHYeHHaA NOBAPXHOCTE

Industrial automation aystems and integration, Product data representatson and exchangea,
Part511. Apphcabon interpreted constructons. Tapolagically bounded surface

Oata gepenesHss — 2007—07—01

1 OBbnacTe NnpyUMeHEeHWA

HacToAwui cTaHoapT onpelenaAaT WHTERNPaTALME WHTErpUpOEaHHLX PecyDoos, ohacnadrBaLLy o
COOTBETCTEME TpeDoBaHKAM K CNpEgengHns NpaHe © SEHBIMK TONONOMHYECEMMHA TEaHWUAaMK 1 NONHOCTRIO
ONpeneEneHHOA recMeTpre.

DEnacTe NpUMEHEHHA HACTOALLEMD CTAKOAPTA pACPOCTRAHABTCA Ha:

- TPEXMEDHYID FaoMeTRHIn,

- BH-CNNARHOBRIE KDABRIE W NOBEDXHOCTH,

= KpWBLIe BTOPOrO NODAGES;

= anNeMaHTapHeIe KpHakia,

= INBMEHTAPHLIE NOBEDXHOCTH,

= MONANWHAK,

= NApaMETPHUYECENE KPUBRIE,

= pensedHBIE NOBEDXHOCTH,

- MOBSQEXHOCTHRIE KDHBLIE, CCINANWMWECA HA NAPAMATRHUSCKHE KPHALIE,

= WAOTHYThIE MOBEDNHOGCTH,

= NPOCTOAHCTEEHHEIE KPUBRIE,

= TEOMETPHID CROBOOHBIX 0D,

- rEoMeTpUYackhe NpeotpaInaaHna;

- MCNONBI0RAHWE TONSNONEA ANA Or pAHWYEHKA reoMEeTRHYECKNE 0D LEKTOR.

CENacTe NpUMEHEHHA HACTOALLEND CTAHOAPTa HE PACNPOCTPAHRETCH HA!

= OBYMEDHYID ME0METRHID, KpoME ONpeganeHy A NapaMeTpMYeckiy KEDMBRIY B NDOCTPaHCTER NADaMEaTpoB
NOBEOXHOCTHA,

- ODEAHAYEHHBIE THHAN, KPORME NOMANHHME 1 GA-CNRSAHDBRD KRB,

= OMpAHWYEHHER NOBEREHOCTH, KpoMe BH-CNNakHOBEIX NOBEPXHOCTEH,

= BEIHECEHHEIE MTHHAN M NOBEDXHOCTH.

2 HopMmaTHUBHbLIE CChINKK

B HacTOoAWEM CTAHZADTE MCNONEI0BAHLl CCRINKK HA CREOVIOWME MEX IYHADOOHEBES CTAHOAD T

MCOMIK BE24-1:1995 MudopMauMoHHEE  TexHoONorMKM.  OTEpLITas  BISUMOCBEAIL  CHCTEB.
AGCTPAKTHAR CHHTAKCHYeCKaA HOTaUKMA OauH (ASM. 1) HacTe 1. Cneuywdwkauma GaioBol HOTaLKK

MCO 10303-1:1594 CucTemiel aBTOMaTAIALWK NPOMAB0SCTEA W WX HHTErpauwA. MNpeacTasneHywe gaH-
HiE OB M3ganii 1 oDMeH 3THMK JadHs&KE. HacTes 1. OB ke npagcTaEneH R W OCHOBOTNONAr AK0WWe NpruHEuMnis

Manarue QPHLEMANbHOE
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MCO 10303-11:1984 CHCTEMB SBTOMATHIAUMK NPOUIBOICTES M WX MMTErpauua. NpeocTasneqHde Jaq-
Helx 08 agenu 1 obMad aTHMK gakHeimig. HacTe 11. MeTogw onvcanua. CnpasoyHoe pyKoBOaCTBO NO A3BIKY
EXPRESS

MCO 10303-421:1984 CucTeMsl aBTOMaTHIAUWK NPOMIBOOCTES W WX MHTErpauua. MNpegcTagneadieg Jan-
HilX 00 nagenyn 1 oGMeH aTHMK JaHHbIMK. HacTe 41. MuTerpupoBadHiee 00061EHHEIE DECYDCEH. OCHOBL OMH-
CAHWA W NOLO8DEEN HIOSNHA

MCO 10303-42:1984 CHCTeMbl aBTOMATHIAUWK NPOHIBOICTES W WX MMTErpauua. NpeocTagneqds JaK-
HilX 06 nagenii 1 obMeH ATHMKA AaHHBIMA. HacTe 42. MHTerprpoEatHbie 0G0blLBHHEIE DECYDCE . [B0MBTDH-
YECKDE ¥ TONONOrMYeCcKkoe NpeacTagnaH e

MCO 10303-43:1984 CHCTeMBl ABTOMATHAALMKM NPOHIBOOCTES M WX MHTErpauua. NpeacTapnesns Jad-
Hulx 08 W30enny M oOMEH 3THMK JaHHBIMI. HacTe 43. MuTerpupoBadHsbie 06061LEHHBIE pecypobl. CTPYKTYDSI
NpencTasne MR

WMCO 10303-202:1996 CucTeMel aBTOMATHIAUWH NpOWIBEOOCTES M WX WHTerpauywa. MNpegcTaEneHne
OaHHBIX 00 HAOENHH M 0BMEH 3THMK JaHHBMK. HYacTe 202 MNMpHKnagHele NpOToORONL. ACCOUHaTHEHbIE Y2DTEMH

3 TepmuHBI W ONpeaeneHMA

3.1 TepMmuHsl, onpeganeHHse 8 MCO 103031

B HacToALWeM CTAHAAPTE NPUMEHEHBI CNEOYIOLLIWE TEDMHHEL:
= npunoxedne (application);

= NpHKNagHoR KoHTekeT (application context),

= npuknagHol nporokon; MM (application protocol; AP);
= MeToq peanHdiauuu [implementation method),

- MHTerpMpoBaHHLIA pecypc (integrated resourca);

= WHTEpRpeTauna [inferpretation);

= MOfens (model);

= WMagenue (product);

AaHHBIe 0B HageanuM (product data).

3.2 TepmuHsl, onpegeneHHbie 8 MCO 10303-42

B HACTOALLEM CTAHOAPTE NDMMEHEHE! CIEOYHOLLLIAE TE DMMKHE:

= DCECHMMeTDHYHLIA (axi-symmetric);

- rpanMua (boundary);

= OrpaHA4YeHMdn (bounds);

- KOOpAWHATHO® NpocTpaxcTeo (coordinate space),

= KpMBaR [Curve);

= HEIAMEHYTAA KPHBARA (Open curva);

- OpHEHTUpYaMiIR (orientabla);

= MOBEPXHOCTE (surface);

- Tononorv4Yeckoe aHavernwe (topological sense).

3.3 TepwuH, onpageneHikid g WCO 10303-202

B HacTOAWEM CTAHAAPTE NPUMEHEH CNSOYIOLLAA TEDMAN:

= MPHKNAgHaAA HHTEPNPETHPOBAHHAA KoHCTpyRUMA: MWK (application interpreted construct; AIC):
Norvseckan rpynNNMPOBKa MHTEPNPETURYEMbIX KOHCTRYHLWA, KOTOPaR NOAOepMUBAET ONpeaenaHHy dyHi-
LMD ONA HCNONBLACBAHWA JaHHBIX 00 MA0ENKWA B KOHTEKCTaX PaaNHYHEN NPAMOHEHUA.

3.4 Opyrve onpegengHda

B sacToswes cTaHnapTe TAKKKEe NPUMEHEHSL! CNEOYIoLWE TEDMHHE C COOTBETCTEYIOWMMIA ONpegene-
HHAMM:

3.4.1 pacwupeHHas rpaMk (advanced face): MpaHs, cNpedeneHHas Ha NOBERXHOCTH. Takan rpaMe
ABNRETCA KOHEYHOR YECTRIO NOBEDXHOCTH, KOTODAA MMEeT CEOM MEEHNLL, NOMNHOC TR GNpenenaHHRe NoCpe -
CTEOM TONOMNOHYECkMX 00LeKTOR, COOTBATCTEYIOWKY re0MaTpUYackMmM KpuBkiM. TpebyeTca, YyTobkl reomar-
pPHA NOBEDXHOCTH COOTEATCTROBANS NGO AN8MeHTADHON NOBEPXHOCTH, NWG0 MAOTHYTON NOBEDXHOCTH, NWBO
Gu-CcnNafHoRol NOBERXHOCTH.

342 panwedHan nopepxHocTe (sculptured surface ) BU-napasmaTpuyeckan NOBEPXHOCTE NPOWIBONE-
HOW thopMel. B HacToAwWeM cTaswfapTe penkediHas NoOBEpXHOCTE NPEACTABNAATCA BU-CANAAHOBON NoRap-
KHOCTERK.

3.4.3 WaorHyTan nopepxHocTk (swepl surface): NoBEPRHOCTE, NONYYEHHAA NYTEM NEPEMEWEHNA KK
BPALWEHWA KPHBOH.

2
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344 npocTpaHCTEEHHAA KpMBEan (wisted curve): MapaMeTpr4eckan KPHBAA B TREXMEDHDA NpOCT-
paHcTes. B HacToAWeM CTaHOapTe NPoOCTPAHCTEEHHARA EPHEARA NPESCTABNASTCA DH-CnafHoaod KpHBo#.

4 CoKpauweHHbIW NUCTHHI Ha A3bike EXPRESS

B HacToAwem paagens onpegeneda EXPRES3-cxama, B KOTOPOH MCNONBIVIOTCA ANEMEHTE MHTEMpHpO-
BAHHBIX PECYPCOB W COOBPMATCH THNB, KOHKPETH3AUWK 00 LEKTOR 1 hYHELMK, OTHOCALYWECH K HACTOALLEMY
CTaHgapTy.

MpumMedaHdse—B AHTEIpPMPODBEHHEIY DECYPCAY QONYCKASTCA CYIWECTEOBEHMS NOATHNOE M 3NSMEHTOE CNWC-
E0E BEnifiopa, He MMNOPTHDOEEHHEX B AaHHYKD MNAK. Takse €0HCTPYRYMA WCENKOYEKT 43 GepeBa NOATANOE MAK W2 CNWCKE
awfopa NOCPROCTEOM NEpEEHN HEREHDOMD BHTepdelca, onpegeneHddsx B FMCOD 10303-11. CoulNEM Ha MCERHYSHHEE KOH-
CTREYELMW HEXDGATCA BHe oinacTi NpUMeHeHHA GaHHoA MWK, B HesoTopwx Cny-Eny MCENOYEHNTCA BCE 3NEMEHTE CNHCKE
gwbopa. Mockonexy MAK npeaHasHaqeHsl A pEANH3IALUMK B BOHTEKCTE NPWENaOHOMD NPOTOKGNE, 3NEMEHTEl CNWCKS Bbl-
Gopa SyoyT onpegensTedd ofnacTel NPUMEHEHHNA NPUENESHOMD NPOTORONE.

HanHan MHTepNPeTHpYEMan NPHNOHEHHEM KOHCTPYKLKMA NPeaocTaBnAST HENPOTHEBODEYHBOE MHOMEC-
TEO MEOMETPHUHECKME W TONONOMMYeckny oG BERTOR ANA ONPEOenNaHKua MEaHd C NONHOCTRO ONPpeaeneaHHoN reo-
METRWENR W ABHOR TONONOrEER, ONpenenAow el e rpasdUs. JonycTHMBIE THMB FE0METRWN FPaHKA BEIY3I0T B
cabnaneMeHTapHeEE W GH-CNNaMHoBRE NOBERXHOCTH. TpedyeTcA, yTobs recMaTprA pedep Gwna onpeognaHa
KPUBEIMW, B TOM YHCTE NADAMETDHUYSCKMARIA.

OfREKToM CAMOrD BEDXHErD ypoBuA B gadHol [MAK asnaetce advanced_face, woTopeid ABNABTCA
creynannanposasibim TunoM obeexta face_surface (cm. WCO 10303-42). MNpasuna, OTHOCALWMECH K ATOMY
obwekTy, obecnevYreanT NONHoEe ONPeganeHHE TONOMNOMMK 1 FeOMET DK,

EXPRESS-cneyndMkalymna

‘)
SCHEMA aic_topologically bounded _surface;

L'SE FROM geometry_schema
(axis? placement 2d,
axisZ_ placement 3d,
bezier_curve,
bezier_surface,
b spline curve with knots,
b spline_surface with_knots,
cartesian_point,
circle,
composite_curve_on_surface,
conical_surface,
cyvlindrical_surface,
degenerate_toroidal surface,
direction,
gllipse,
geomaeatric_representation_context,
hyperbola.
line,
parabola,
pourve,
plane,
polyling,
quasi_uniform_curve,
quasi_uniform_surface,
rational b spline curve,
rational_b_spline_surface,
spherical _surface,
surface_curva,
surface_of linear_extrusion,
surface of revolution,
awept surface,
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toroidal_surface,
uniform_curve,
uniform_surface,
vector);

USE FROM topology_schema
(edge,
edge _curve,
edge_|loop,
face bound,
face_outer bound,
face surface,
oriented_edge,
pamr
vertex loop,
vertex point);

USE FROM representation_schema
(definitional _representation,
parametric_representation_context);

USE FROM measure_scheama (parameter_valua);

.

NMpumeaasunn

1 Anaocbrestos edge, path vswept_surface yocTaHoENEHs ABHEIE MHTERMSACH , T.8. OHW BENDYEHE B CNMCHE ONa-
paropos USE FORM gna toro, yTole NO3gonETe NpABANAM, JeACcTEYWAM B pamkax ofsarta advanced face, nony«suTe
AocTyn K arpuByTan aTie ofiwesTos. fins ncnoneaoeanuA gaddon MWK TpefyaToa Tonsko, 970861 23T 0l LakTH pERENMIG-
BIBAMNKMCE B BROE OOQHOMD W3 CEOMK NOOTHNOE.

2 CHemsbl, HA KOTODE & BRILE QAME CCRINKEN, MOEHD HEATH B CNEgYKWKE CTAHGapTa: KoMnnexkca WEO 10303;

geometry_schema — WCO 103053-42;
topology_schema — WCO 10303-42;
representation_schema — WCO 10303-43,
measure_schema — WCD 10303-41.

4.1 DcHOBHEIE NOHATHA M OONYLWEHWA

MNogpasyMesasTcA, 4TO HeIAaBMCHMON peEann3aund B cXemax NpuKnagHsx NpoToKONOoB, B KOTOPBIX
ncnone3yeTcA gaxsan NAK, nognesxart cnegyioune o eeKTi:

advanced_face;

axis2 placement 2d,

axis2 placement 3d,

bezier curve;

bezier surface;

b_spline_curve with_knots;

b _spline_surface with_knols;

cartesian_point;

circle:;

conical_surface;

definitional _representation;

degenerate_toroidal_surface;

cylindrical_surface:;

direction;

edge_curve;

edge |loop;

ellipsa;

face bound;

face outer bound;

face surface;

geometric_representation_contaxt;

hyperbola;

ling;

parabaola;
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paramefric_representation_context;

pourye;

plane;

polyline;

quasi_umniform_curve;

quasi_uniform_surface;

rational b spline_curve;

rational_b_spline_surface;

spherical_surface;

surface of linear_extrusion;

surface_of revolution;

toroidal_surface;

uniform_curve;

uniform_surface,

vector,

vertex _loop:

vertex_ point.

MprkNagHoR NDoT oKD, ACHoNBEIYOLLMEA gadHyo MK, ponsed TpeboBaTe, 4Tobk NOQOEpHHBANKCE BOE
BeILUSNEDEYHCIEHHEE DB LEKTE.

MpHUEnagHoER NpoTORDN, WCNONsE3IYIoWWA gaudyn MWK, gonses Tpebosate, yTobel obwerT face peanuao-
Beiganca kak obeext advanced_face.

4.2 Onpepenexne obbexra advanced_face cxemsl aic_topologically_bounded_surface

DowesT advanced_face ARNAeTCA cneuMansHeim THNoM obwerTaface _surface, KOTODEE MMEBET QOMNGN=
HUTENEHEIE OMPAHWYEHNA C TeM, YTobk rapaHTUPoBATE TO, YTO MECMETDHA NPAMO M NoNHOCTR onNpeaenaHa.
Dfeent advanced _face AsnaeTcA 0BBEKTOM BEDXHEND YDOBHA, KOTODLIA HCNONBIYETCA ANA OpMyNMpoBEW
TOUHOND CMBCNa TONONOMWYEckH ONpaHHYEHHOA NOBERXHOCTH, COOTBETCTEYIOWER obnacTd npvMeHeHika
paHHon MHE.

TpetyeTcA, 4Tobel 0Owekt advanced face GeiN NONHOCTRID OMPaHWYEH NOCDEOCTEOM OOBLEKTOR
edge_loop wnu vertex_loop.

Tun face_outer_bound MoxeT HMETE He Bones ogHON rpasdusl [obeert bound) rpanHu.

n pPAMEBEYBHE 2 — Nna HEXOTODEX THNOE JAMEHYTRIX WNWA SBCTHSHD JAMEHYTRIX NOBEDXHCCTER MOKET 0K333aThCH
HEBEDIMOXHBIM YCTEHOEBNTE S0MHCTESHHY K EHBLUH K NpaHU LY.

Mpusieps

1 Mool ofwerm edge loop HE NAOCKOD NOS8DXHOCM U MONEm UeNoNL3osamech dng onpedansHun olik-
exma face_outer_bound npu peaoaul, Yo OH HE 38KAYeH 8 kakod-mubo dpyeold JaMEHYM o0 WenL HE 8pEaH L.

2 OkpywHER IAMIKHYM AR TR gorpye yuauhdpuyecnold nogepyxrocmy (ofsexm cylindrical_surface) he
moxem onpedaname offinesm face_oufer_bound, Mak k8K OHE HE DKDYHBEM 38MKHYM Y0 ofnacme MOS8 pXHOCMm .

EXPRESS-cneundurauma

‘)
EMTITY advanced_face
SUBTYPE OF (face surface);
WHERE
WR1:S5I1ZECF (TAIC _TOPOLOGICALLY BOUNDED SURFACE.ELEMENTARY SURFACE'
'BIC TOPOLOGICALLY BOUNDED SURFACE.E SPLINE SURFACE',
AIC TOPOLOGICALLY BOUNMDED SURFACE.SWEPT SURFACET®
TYPEOF(face_geometry))= 1,
WR2: SIZEOF(QUERY (elp fonds =" QUERY (bnds <* bounds |
'AIC TOPOLOGICALLY BOUNDED SURFACEEDGE LOOP'IM
TYPEOF(bnds.bound)) | NOT (SIZECF (QUERY
(oe <" a@lp fbnds bound\path.edge list |
NOTCAIC TOPOLOGICALLY BOUNDED SURFACE.EDGE CURVE'IM
TYPEOF({oe\oriented_edge.edge_elemeant)))) =0)))=0;
WR3  SIZEOF(QUERY (elp_fondz <* QUERY (bnds <* bounds |
TAIC TOPOLOGICALLY BOUMDED SURFACE.EDGE LOOPIM
TYPEOF(bnds.bound))|



rocT P UCO 10303-511—2006

MOT (SIZEOF (QUERY (oe =* elp_fbnds bound'path.edge list |
MOT (SIZECF ([AIC_TOPOLOGICALLY BOUNDED SURFACE.LINE',
'AIC TOPOLOGICALLY BOUNMDED SURFACE.CONIC,
'‘AIC_TOPOLOGICALLY _BOUNDED _SURFACE.POLYLINE',
‘AIC_TOPOLOGICALLY _BOUNDED_SURFACE.SURFACE_CURVE',
'AIC_TOPOLOGICALLY BOUNDED SURFACE.B SPLINE CURVET®
TYPEOF(oe.edge_elementiedge_curve adge_geometry)) = 1)
N=0m=0;
WR4 : SIZEOF{QUERY (elp_fbnds <=* QUERY {bnds <* bounds |
'AIC_TOPOLOGICALLY BOUNMDED SURFACEEDGE LOOP'IM
TYPEOF(bnds. bound)) |
MOT(SIZEQF(QUERY (oe <™ elp_fbnds bound'path.edge_list |
MOT{({(AIC_TOPOLOGICALLY BOUNDED SURFACENVERTEX POIMT'IN
TYPEOF{o&\edge. adge_start)) AND
(AIC TOPOLOGICALLY BOUNDED SURFACE.CARTESIAM POINT IM
TYPEOF(oe\edge.edge _startivartex_point.vertex_geometry)))) AND
'AIC TOPOLOGICALLY BOUNDED SURFACENERTEX POINT IM
TYPEOF{ogedge.edge _end)) AND
CAIC TOPOLOGICALLY BOUNDED SURFACE.CARTESIAM POINT IM
TYPEOF({oe\edge.edge_endwertax_point. vertex_geometry)))
Np=0)))=0;
WRE : SIZEOF{QUERY (elp_fbnds <* QUERY (bnds <* bounds |
'AIC_TOPOLOGICALLY BOUMDED SURFACEEDGE LOOP'IM

TYPEOF(bnds.bound)) |
‘AIC_TOPOLOGICALLY_BOUNDED SURFACE.ORIENTED _PATH IN

TYPEOF(elp_fbnds. bound)))=0;
WRE - (NOT ("AIC_TOPOLOGICALLY BOUNDED SURFACE.SWEPT _SURFACE'IN
TYPEOF({face_geometry))) OR
(SIZEOF ([AIC_TOPOLOGICALLY _BOUNDED SURFACE.LINE",
BIC_ TOPOLOGICALLY BOUNMDED SURFACE.CONIC,
AIC TOPOLOGICALLY BOUNMDED SURFACE.POLYLINE'
"AIC_ TOPOLOGICALLY BOUNDED SURFACE.B SPLIME CURVET®
TYPEOF(face_geometryiswapt_surface.swept_curve))=1);
WRYT . SIZEOFIQUERY (vip_fbnds <" QUERY (bnds <* bounds |
'AIC_TOPOLOGICALLY BOUMDED SURFACENVERTEX LOOP'IN
TYPEOF{bnds.bound)) |
NOT(('AIC_TOPOLOGICALLY BOUNDED SURFACENVERTEX_POIMT'IN
TYPEOF(vip_fbonds'face_bound.boundivertex_loop.loop_wertex))

AND (CAIC TOPOLOGICALLY BOUNDED SURFACE.CARTESIAN _POINT IM
TYPEOF(vip_fonds\Wface bound. boundwertex_loop.
loop_vertexwertex_point. vertex_geometry))

=0
WRE : SIZEOF (QUERY (bnd =* bounds |
MOT (SIZEOF(['AIC_TOPOLOGICALLY BOUNDED SURFACE.EDGE_LOOP,
'AIC_TOPOLOGICALLY BOUMDED SURFACENVERTEX LOOPT*®
TYPEOF(bnd bound)) =13} =0,
WRS : SIZEOF(QUERY (elp_fbnds <* QUERY (bnds <* bounds |

'AIC_TOPOLOGICALLY BOUMDED SURFACEEDGE LOOPE'IM
TYPEOF{bnds bound))|

NOT (SIZEOF (QUERY (oe <" elp_fbnds.boundipath_edge _list |
('AIC_TOPOLOGICALLY BOUNDED SURFACE.SURFACE_CURVE'IN
TYPEOF{oe\oriented _edge.edge_elementiedge _curve.edge_geometry))
AND (NOT (SIZEOF {(QUERY (sc_ag <*

oe.adge_element\edge_curve adge_geomaetryl
surface_curve.associated _geometry |

NOT {'AIC_ TOPOLOGICALLY BOUNDED SURFACEPCURNVE'IN

TYPEOF(sc_agj))) =031} =00 =0



